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Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’'s Manual thoroughly before use.
Make sure that you fully understand the product and information on safety.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’s death or serious injury is assumed by
mishandling of the product.

-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

-Battery may explode if mistreated. Do not recharge, disassemble or dispose of fire.

CAUTION

If critical situations that could lead to user’s injury or only property damage is
assumed by mishandling of the product.

-To prevent excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive exothermic heat or smoke
generation.

-Do not touch the terminal while turning on electricity. It could lead to an electric shock.

-Use the external devices to function the emergency stop and interlock circuit.

-Connect the wires or connectors securely.

The loose connection could cause excessive exothermic heat or smoke generation.

-Ground the protective earth (PE) terminal (Class D grounding). Failure to do so could lead to
an electric shock.

-Do not allow foreign matters such as liquid, flammable materials, metals to go into the inside
of the product. It could cause excessive exothermic heat or smoke generation.

-Do not undertake construction (such as connection and disconnection) while the power
supply is on. It could lead to an electric shock.

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic Electric
Works SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-Ethernet is a registered trademark of Fuji Xerox Co., Ltd. and Xerox Corp.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.

PLC_FPX



Table of Contents

Before You Start

Differences in Functions Between Versions of Controller
Restriction on using the Add-on cassette

Programming Tool Restrictions

1. Features, Functions and ReStriCtioNS........ccooviiiiiiiiiiieieeeeeeii e 1-1
1.1 Features and Functions of the Unit...........cooo i, 1-2
D2 U 1 Y/ o 1= TP TUP PP 1-6
1.3 Restrictions on Unit ComMbBINatioNS .......oooiiiiiiiie e, 1-10
1.4 Programming TOOIS ...uuu ittt e ettt e e e e e e abb e e e e e e eeeaaaan s 1-14
2. Specifications and Functions of Control Unit.........ccccciiiiiiiiiiiiiininnns 2-1
2.1 Parts and FUNCLIONS ..o 2-2
2.2 Power SUPPIlY SPeCITICAIONS.....oii i 2-5
2.3 INPUL SPECITICALIONS ...t e e e 2-6
2.4 OULPUL SPECITICALIONS ...t e e e e e e eaba e 2-8
2.5 Limitations on Number of Simultaneous Input/Output On Points .............ccccevveeenn. 2-11
2.6 TErMINGAI LAYOUL .eeeeeii ettt e e ettt e e e e e e ettt e e e e e e e eebba e e eeeas 2-20
3. Expansion Cassette and Expansion FPO Adapter Specifications...... 3-1
3.1 EXPANSION MELNOM ....uiiiie et e e e e et 3-2
3.2 FP-X EXPANSION UNIt ..ottt e e e e et e e e e e e eabb e 3-3
3.3 FP-X EXpansion FPO A@PTEN .....ccoiiiiiiiiiiiee ettt 3-11
o VL@ BN 1 [o Yo 1§ o ] [ SRR 4-1
R 1@ BN N [oY o=\ 4 Lo o F TP PP PTPPPPPTPPPPRPTRPTN 4-2
4.2 Allocation of FP-X CONtrol UNit .........oooviiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeieeeeeeeeeeeeeeeeeeneeennnnnnees 4-3
4.3 FPO Expansion Unit AHOCAtION .........uueiiiii e 4-3
4.4 Allocation of FPO EXPanSIoN UNit .......oi it 4-4
4.5 1/0 Allocation of FP-X Add-0N CaSSEtIe ........ccuviiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeieeeeeeeeeeeneeeeeennees 4-6
5. Installation and WIriNg ......cooveeiiiiiii e 5-1
5.1 INSTAIAIION ..o 5-2
5.2 Installation Using EXpansion Cable ... 5-5
5.3 Expansion Method of FPO EXpansion UnNit ..o 5-8
5.4 How to Install Add-0n CasSetle.......coooiiiiiiiiiiiii 5-9
D5 POWET SUPPIY ettt e e ettt e e e e e e e et 5-11
5.6 Wiring of INpuUt @and OUTPUL .......iiiii e e e et 5-17
5.7 Wiring of Terminal BIOCK .........ooiiiiiiiii e 5-20
5.8 Wiring of Add-on Cassette Terminal BIOCK.............ooooiiiiii 5-22
5.9 Handling Of BACKUP BaltErY......coooiiiiiiiiiieie ettt 5-25
5.10 SAfElY MEASUIES ... ..ottt e ettt e e e e e e tb e e e e e e e e eebba e e 5-29




6. TOOI POrt and USB PoOTt ... 6-1

6.1 TOOI POrt @nd USB PO .. ..ottt e e e et e e e e e eeaaaan s 6-2
6.2 FUNCLIONS Of TOOI POIT ... e e e eeaaaan s 6-3
B.3 USB POI .ttt et e e e e e e e e e e e e e e s bbb r e e e e e e e 6-6
7. ComMmMUNICAtION CASSEIR ..uuuiii i 7-1
7.1 FUNCHIONS NG TYPES ettt ettt e e ettt e e e e e et eeaaa e e e e e e eesbbn e e e eaeaeenbnnnnss 7-2
7.2 Communication SPeCifiCatiONS ........coiiiiiiiiiii e 7-16
7.3 Communication Function 1: Computer Link.......ccocoooiiiiiiiiii e, 7-20
7.4 Communication Function 2: General-purpose Serial Communication................... 7-36
7.5 Communication Function 3: PC(PLC) Link........oooiiiiii e, 7-56
7.6 Communication Function 4: MODBUS RTU Communication ..........cccccuvuiiineeieeennns 7-75
7.7 Ethernet Communication (AFPX-COMD) .......coiiiiiiiiiiiiiieeeiieeeii e 7-81
8. APPlICAtION CaASSEI...ccuiiiiiiie e 8-1
8.1 Expansion of Application CasSSee.......ccuuuuiiiii it 8-2
A N o] o] [Tof= 1T o] ¢ I OF= T1=T = 1 A= PRSP 8-3
8.3 SPECIHTICALIONS ... e ettt e e e e ettt e e e e e e eabaaa s 8-5

9. High-speed Counter, Pulse Output and PWM Output Functions (For Tr

137 1= ISP URPPPPRRRR 9-1
9.1 Overview of Each FUNCLIONS........oooiii i, 9-2
9.3 High-speed Counter FUNCLION ........oooiiiiiiii e eeeeaaans 9-11
9.4 PUlISE OULPUL FUNCHION ...ttt e e et e e e e eeeaaan s 9-19
9.5 PWM Output Function (Pulse I/O CaSSette) .......cccuuuuiiiiiiiiiiiiiiie e 9-51

10. High-speed counter, Pulse Output and PWM Output functions (For Ry

LD 1= IS SUPPPPPRRR 10-1
10.1 Overview Of EACH FUNCLIONS. .....uuiiiiiiiiii s 10-2
10.3 High-speed Counter FUNCLION ........iiiiiiiiii e 10-9
10.4 Pulse Output Function (Pulse I/O CaSSEetIe) ........ccuuuuuiiiieiiiiiiiiiee e 10-20
10.5 PWM Output Function (Pulse I/O CaSSette) ........cocuuiuiiiiiiiiiiiiiiiiieeeeeeceeiii e 10-51
11. SECUTItY FUNCLIONS ..ot 11-1
11.1 Type Of SECUTitY FUNCLIONS.....oiiiiiiiii et e et eaeeeees 11-2
11.2 PassWOrd Prot@Ct FUNCLION .....uuuuiiiiiiiiiiiiiiiiiiiii s 11-3
IR A o] [oX=To [ o fo] (=Tox A Lo o HEU TP RSPPPPPTTN 11-7
11.4 Setting Function for FP Memory LOAdEr..........oooiiiiiiiiiiiiieeeeieeiiis e 11-9
11.5 Table of Security SettingS/CanCel .........couuuuiiiiiiiiii e 11-13
12. Other FUNCLIONS ..uuiiiii it 12-1
12.1 Transfer Function between MemOIIES. ......uuu i uiiiiiiiiiiiiiiii s 12-2
12.2 Function of Master Memory CaSSette ........uuuiiiiiiiiiiiiiii e 12-3
12.3 P13 (ICWT) INSTIUCTION e iieeeiiiee ettt e e e et e e e e e e eetba e e e e aaeeeees 12-8
12.4 ANAlog POtENTIOMELET .....eii et e e e et eaeaeeees 12-9
12.5 Sampling Trace FUNCLION ... ..oioiiiii e e eeees 12-10
12.6 Time CoNStant PrOCESSING . .cooeuuiuiiiiaeiiiiiti et e et e e e e eeeaa e e aaaeees 12-13




13. Self-Diagnostic and Troubleshooting ............oeiiiiiiiiiii 13-1

13.1 Self-DiagnOStiC TUNCHION ..oiiiiiiiii e e e e eeaaanas 13-2
13.2 TroUBIESNOOTING ..cceeiiii et e e e e eebaaan s 13-4
14. Precautions During Programming.........coooueeeuuiiiiinnneeeeeeeeiiiieee e 14-1
14.1 Use of Duplicated OULPUL ......uuuuii ettt e e e eeeaaanas 14-2
14.2 HANAIING BCD DAL ....uuiieiiiiiiiiiie ettt ettt e e e e e e e abb e e e e e e e eenanan s 14-4
14.3 Handling INdeX REQISTEIS ......uuuuiiiiiiiiiiiii et a e e eeeaaaans 14-5
14.4 OPEratiON EITOIS .ottt e e e e ettt e e e e e e e e tbb e e e e e e e eeebaaan s 14-7
14.5 Instruction of Leading Edge Detection Method ..o, 14-9
14.6 Precautions for Programming ........ooooieeuuuieeieeeiie et eeeeeeei e e e eeeees 14-13
14.7 Rewrite FUNCLiON DUNG RUN ..ot e 14-14
14.8 Processing During Forced Input and OUtPUL...........uuiiiiiiiiiiiiiiiieeeceei e 14-19
15, SPECITICAIONS. ..o 15-1
15.1 Table of SPECITICAtIONS ....ccoiiiiiii e 15-2
15.2 Table of I/O Number AITOCAtION .......coooiiii i, 15-13
15.3 Relays, Memory Areas and CONSTANTS ........ii it 15-16
16. DIMENSIONS oeuiiiiieiiiiiiieii ettt e e e e e e et aa e e e e e e e e e eessan e e eeeaees 16-1
16.0 DIMEBNSIONS ittt 16-2
16.2 Cable/Adapter SPeCIfiCatiONS .......oiiiiiiiiii e 16-4
R o] o 1= [0 b TP 17-1
17.1 System Registers / Special Internal Relays / Special Data Registers................... 17-2
17.2 Table of BaSiC INSIIUCTIONS .....coii i 17-48
17.3 Table of High-level INSTrUCHIONS ......ocoiiiiiii e 17-56
17.4Table Of ErTOr COUBS ..ottt 17-76
17.5 MEWTOCOL-COM Communication Commands ... 17-89
17.6 Hexadecimal/Binary/BCD.........uuuiii ettt e e et e e e e e eeees 17-90
L17.7 ASCI COUEBS ...ttt ettt e e e e ettt e e e e e e e st bbb et e e e e e e e s aabbbbeeeaaeas 17-91







Before You Start

Operating environment (Use the unit within the range of the general specifications when installing)
*Ambient temperatures:0 ~ +55°C
*Ambient humidity: 10% to 95% RH (at 25°C, non-condensing)
*Keep the height below 2000m.
*For use in pollution Degree 2 environment.
*Do not use it in the following environments.
- Direct sunlight
- Sudden temperature changes causing condensation.
- Inflammable or corrosive gas.
- Excessive airborne dust, metal particles or saline matter.
- Benzine, paint thinner, alcohol or other organic solvents or strong alkaline solutions such as ammonia
or caustic soda.
- Direct vibration, shock or direct drop of water.
- Influence from power transmission lines, high voltage equipment, power cables, power equipment,
radio transmitters, or any other equipment that would generate high switching surges.
(Min.100mm or less)

Static electricity
-Before touching the unit, always touch a grounded piece of metal in order to discharge static electricity.
-In dry locations, excessive static electricity can cause problems.

Wiring the Power Supply to the Control Unit

-Use a power supply wire that is thicker than 2 mm2 (AWG14), and twist it.

- The unit has sufficient noise immunity against the noise generated on the power line.
However, it is recommended to take measures for reducing noise such as using a isolating transformer
before supplying the power.

- Allocate an independent wiring for each power supplying line, input/output device and operating device.

- If using a power supply without a protective circuit, power should be supplied through a protective
element such as a fuse.

- Be sure to supply power to a control and an expansion units from a single power supply.
Turning on/off of the power of all the units must be conducted simultaneously.

Power supply sequence

In order to protect the power supply sequence, make sure to turn off the control unit before the
input/output power supply. If the input/output power supply is turned off before the control unit, or if the
control unit is not shut off momentarily, the controller detects change of input level, and might conduct an
unexpected operation.

Before turning on the power

When turning on the power for the first time, be sure to take the precautions given below.

¢ When performing installation, check to make sure that there are no scraps of wiring, particularly
conductive fragments, adhering to the unit.

o Verify that the power supply wiring, /0 wiring, and power supply voltage are all correct.

o Sufficiently tighten the installation screws and terminal screws.

« Set the mode selector to PROG. Mode.




Before entering a program
Be sure to perform a program clear operation before entering a program.

Operation procedure when using FPWIN GR Ver.2

Select “Online Edit Mode” on the FPWIN GR “On line” menu.

Select “Clear Program” on the “Edit” menu.

When the confirmation dialog box is displayed, click on “Yes” to clear the program.

Request concerning program storage

To prevent the accidental loss of programs, the user should consider the following measures.

e Drafting of documents
To avoid accidentally losing programs, destroying files, or overwriting the contents of a file, documents
should be printed out and then saved.

¢ Specifying the password carefully
The password setting is designed to avoid programs being accidentally overwritten. If the password is
forgotten, however, it will be impossible to overwrite the program even if you want to. Also, if a
password is forcibly bypassed, the program is deleted. When specifying the password, note it in the
specifications manual or in another safe location in case it is forgotten at some point.

¢ Upload protection
When the upload protection setting is specified, programs will be disabled to be read out. If the setting
is cancelled forcibly, all programs and system registers will be deleted. Therefore, note that programs
and system registers should be managed on your own responsibility.

Backup battery
Do not install the battery when it is not used.
There is a possibility of leak if the battery remains discharged.
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Differences in Functions Between Versions of Controller

Version Usable model Usable functions
UP/DOWN switching of high-speed counter by SYS instruction
Real number basic compare instructions 18 types
STF=S1, S2 ANF=S1, S2 ORF=S1, S2
STF<>S1, S2 ANF<>S1, S2 ORF<>S1, S2
V1.10 Ry type - STF>S1, S2 ANF>S1, S2 ORF>S1, S2
STF>=S1, S2 ANF>=S1, S2 ORF>=S1, S2
STF<S1, S2 ANF<S1, S2 ORF<S1, S2
STF<=S1, S2 ANF<=S1, S2 ORF<=81, S2
System register 36 for setting expansion unit recognition time
MEWTOCOL master function
F145(SEND) Data send
F146(RECV) Data receive
E356(EZPID) Easy PID instruction
Time constant processing of input (Refer to Chapter 12.6.)
CPU input: System register setting
Other input: F182(FILTR) Time constant processing
Sampling trace function (Refer to Chapter 12.5.)
Sampling by instructions
F155(SMPL) Sampling
F156(STRG) Sampling trigger
Sampling by specifying time
Leading contact, trailing contact instructions
STT ANT ORT
ST! ANV ORI
An arbitrary device can be specified for the setting value of
Timer/counter instruction.
e.g.) TML 0, DTO
Other additional convenient instructions
F252(ACHK) ASCII data check
F284(RAMP) Inclination output
Baud rate setting (300, 600, 1200 bps) by SYS instruction
High-speed operation
FO(MV) and F1(DMV) instructions Execution time: Approx. 1us
Only when every operands are without index modifier.
Function addition to existing instructions
F70(BCC) Block check code calculation
F356(EZPID) Easy PID instruction
Note) The Ry and Tr types with the same specifications have the same version name

V1.20 Ry type -

V2.00 Ry type | Trtype

Reference: <Programming Manual ARCT1F313E>
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Restriction on using the Add-on cassette

Application cassettes that the version of the FP-X control unit is specified

FP-X Application cassette

Version of control unit

FP-X Analog output cassette AFPX-DA2
FP-X Analog I/O cassette AFPX-A21
FP-X Thermocouple cassette AFPX-TC2
FP-X RTD cassette AFPX-RTD2

Ver. 2.40 or later

Application cassettes that have restrictions when more than one units are used simultaneously

Current output range

L Quantity Control unit
FP-X Application cassette used c1a C30 C80
AFPX-DA2 ; 2 e
1 O O O
AFPX-A21 > — 5 5
AFPX-DA2 + AFPX-A21 Each 1 - N oD N oD
AFPX-DA2 + AFPX-COM5 Each 1 X Note2) X Note2) X Note2)
AFPX-A21 + AFPX-COM5 Each 1 X Note2) X Note2) X Note2)
AFPX-A21 + AFPX-DA2 + AFPX-COM5 | Each 1 — X Note2) X Note2)
AFPX-DA2 1unit + AFPX-COM5 1unit - X Note2) X Note2)
AFPX-A21 2units + AFPX-COMS5 1unit - x Note?) x Note?)

Note1) Up to 2 channels can be used for the current output range.

(When using two units, it is possible to use the 2-ch current output range and 2-ch voltage output range.)

Note2) The AFPX-DA2 and AFPX-A21 both cannot be used with the AFP-COMS5 (Ethernet).

Voltage output range (When using with the output current of 1 mA or below)

i L Quantity Control unit
FP-X Application cassette used c1a C30 C60

1 O O O
AFPX-DA2 2 — 5 o

1 O O O
AFPX-A21 2 — 5 o
AFPX-DA2 + AFPX-A21 Each 1 — O O
AFPX-DA2 + AFPX-COMS5 Each 1 O O O
AFPX-A21 + AFPX-COM5 Each 1 O O O
AFPX-A21 + AFPX-DA2 + AFPX-COM5 | Each 1 — O O
AFPX-DA2 1unit + AFPX-COM5 1unit — O O
AFPX-A21 2units + AFPX-COM5 1unit — O O

Note) In the voltage output range, when using them with the output current at 1 mA to 10 mA, the
condition is the same as the current output range.
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Programming Tool Restrictions

Restrictions on usable programming tools depending on the units (as of Feb. 2009)

Type of unit
Tvpe of proaramming tool AFPX-C14R AFPX-C14T, C14TD, C14P, C14PD
S BT ¢ AFPX-C30R | AFPX-C30T, C30TD, C30P, C30PD
AFPX-C60R AFPX-C60T, C60TD, C60P, C60PD
Used Used
Windows software FPWIN GR Ver.2 (Ver. 2.5 or later) (Ver. 2.70 or later)
FPWIN GR Ver.1 Not used Not used
Windows software \F/::AQN Pro Used Used
fg‘gﬂgi? FPWIN Pro Used Used
Ver.5 (Ver. 5.1 or later) (Ver. 5.22 or later)
AFP1113V2
AFP1114V2 Not used Not used
AFP1113
Handy programming | AFP1114 Not used Not used
unit AFP1111A
AFP1112A
AFP1111 Not used Not used
AFP1112
FP memory loader AFP8670 Used
y AFP8671 (Only programs and system registers can be transmitted.)

Note: Precautions concerning version upgrade

e In case of using FPWIN GR Ver.1, please purchase upgrade model FPWIN GR Ver.2.

e FPWIN GR Ver. 2.0 can be upgraded to Ver. 2.5 or later free of charge at our web site.

¢ FPWIN Pro Ver. 6.0 can be upgraded free of charge at our web site.

e The handy programming unit cannot be used.
Do not download any programs for other units such as FP1 to the FP-X using the handy programming

unit.

Website address:

http://panasonic-denko.co.jp/ac/e/dl/software-list/patch/plc.jsp



http://panasonic-denko.co.jp/ac/e/dl/software-list/patch/plc.jsp�




Chapter 1

Features, Functions and Restrictions




1.1 Features and Functions of the Unit

Features
e Compact size general-purpose PLC that is suitable for the small-scale facility control.
e Can be directly connected to a personal computer using USB communication port.
e High dimensional security functions to deal with copying programs.
e Supports analog control.
¢ Following items are provided as options,
- Application cassettes, such as the positioning control function by the high-speed counter and
pulse output.
- Fulfilling communication cassettes.
- Realtime clock function.

Basic functions as compact size general-purpose PLC suitable for the small-scale facility control
Basic functions including the followings are equipped even though it is a general-purpose style such as
AC power supply, screw terminal block and relay output.

1. 32k-step program capacity

2. 0.32 us command processing speed

3. Max. 382-points 1/O control

Single-phase 8-channel and 2-phase 4 channel high-speed counter functions are equipped for
the control unit.

Fulfilling function enhancement

Various add-on cassettes are available as options (such as 10 types of application cassettes and
6 types of communication cassette).

e Application cassettes

DC 8-point input type, transistor 8-point NPN output type, transistor 6-point PNP output type, DC 4-point
input + transistor 3-point NPN output type, analog 2-ch output type, analog 2-ch input + analog 1-ch
output type, thermocouple 2-ch type, RTD 2-ch type, analog 2-ch input type, high-speed counter input +
pulse output type, master memory type with realtime clock (32k-step program can be copied and stored.)
e« Communication cassettes

1-ch RS232C type, 2-ch RS232C type, 1-ch RS485/RS422 changeover type, 1-ch RS232C + 1-ch
RS485 type, Ethernet + 1-ch RS232C type, 2-ch RS485 type

FPO expansion units can be connected as well as the exclusive expansion unit.

A maximum of 3 FPO expansion units can be connected using the expansion FP0 adapter.

A personal computer can be directly connected with the USB communication port.
A personal computer can be directly connected with the USB cable (excluding C14).
The USB<RS232C conversion adapter/cable is not necessary.
(A tool port (RS232C) is also equipped.)
SBeeosees6Hd
V

/14/ Connected with USB port =

Commercial USB cables

——— ] B E IR
f—) PEPPERPRRY| 0]
——— |

A RS232C port is also equipped.
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High dimensional security functions to deal with copying programs.

The uploading disabling function prohibits uploading (reading) programs in the PLC main unit and
prevent illegal copying.

(It also enables to transfer the programs to the FP-X master memory cassette, when the uploading
disabling function is specified).

The protection for programs can be selected from

% 3 security methods.
<%l Q « 4-digit password
S\ « 8-digit password

» Uploading disabling

A full range of communication functions

Using the Tool port (RS232C) provided as a standard feature on the main unit, communication can be
carried out with a display panel or computer. Additionally, communication cassettes with RS232C,
RS485 and Ethernet interfaces are available as an option. Installing a 2-channel RS232C type
communication cassette in the FP-X makes it possible to connect two devices with RS232C port. A full
lineup of communication functions means you can also work with 1:N communication (up to 99 units)
and PC(PLC) link function (up to 16 units).

Controlling two devices with RS232C port with one FP-X
When using the 2-channel RS232C type communication cassette
Display panel

Two devices with RS232C port can be connected

: FP-X Device with RS232C port
1
- - - = .
The Tool port can be used §
to connect a display panel o . y
or other device. Device with RS232C port

1:N communication possible with up to 99 stations (units)
When using the 1-channel RS485/RS422 type communication cassette
When using the 1-channel RS485 and 1-channel RS232C in combination

Computer oo : F ;
Communication is possible with up to 99 units.
FP-X FPX FP2/FP2SH
Ne.1 No.2 No.3
L —— = f"“\_\ o~ :
=== _: _/'2 7 f"w
RS485

Link with FP2 and FPX is possible
Data sharing between small size and medium size PLCs is easily achievable in one network.
The FP-X supports MEWNET-WO, and the programless PLC link with the FP2 or FPX is possible.

FRaprzsh FPY FP-X FP-X FPY FP-X

/\

Unit No.: 16 units, Baud rate: 115.2 kbps, Transmission distance: 1200 m




Supports Modbus RTU

It can be used as a master unit/slave units (F145 and F146 instructions).

It can be easily communicated with a temperature control device, inverter, FP-e or overseas PLCs.
It is possible to communicate with up to 99 units

FP-X
CaRbased 99 units, Baud rate: 115.2 kbps, Transmission distance: 1200 m
as a master unit
—_— Y ol
TS, . [
| -~
oo= |
[~ i) B
PLC ¥
Temperature Inverter FP-X
control Can be used
equipment as a slave unit

MEWTOCOL communication
It can be used as a master unit/slave units (F145 and F146 instructions).

It can be easily communicated with a PLC, image processor, temperature control device, message
runner or eco-power meter.
It is possible to communicate with up to 99 units

FP-X

Can be used as a

> master unit Unit No.: 99 units, Baud rate: 115.2 kbps, Transmission distance: 1200 m
I
j v Vv \
! —

=5f !

(|

Temperature PLC P-X
control Can be used
equipment as a slave unit
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Positioning control supported through high-speed counter and pulse output

With the FP-X Tr type, a high-speed counter function can be used by using the CPU /0.

With the FP-X Ry type, a high-speed counter and pulse output functions can be used by using the pulse
1/0 cassette. The pulse output function supports frequencies of up to 100kHz, enabling positioning
control using a stepping motor or servo motor.

Note) The pulse I/O cassette cannot be used for the FP-X Tr type.

Measurement using high-speed counter supported
Encoder Pulse input P FP-X

Q) ) =
Juuut
Encoder Pulse input
%) ) =

_Murrr

Increment input mode, decrement input mode, 2-phase input mode, individual input mode, and direction

discrimination mode are supported.
Note) Differs depending on combinations.

Positioning control based on pulse output supported

Motor

FP-X Pulse output oo _
] J_LI_LH_ MQ{OT |
M |driver

Pulse output
—JUuL
Motor

Mnn driver

Pulse/direction and clockwise/counter —clockwise output are supported.

Heater control based on PWM output function supported
The pulse output at any duty ratio can be picked up with special instruction.

@®\When you increase the pulse width. ..

JUUL%

Heating increases.

@®\When you decrease it...

Lnn

Analog potentiometer (volume dial)
An analog potentiometer (volume dial) is provided as a standard feature. This can be used in
applications such as analog timers, without using the programming tools.

Heating decreases.

Realtime clock function can be added
Optional FP-X master memory cassette (AFPX-MRTC) and backup battery enables the realtime clock
function.




1.2 Unit Types

1.2.1 FP-X Control Units

Product No No. of I/0 Specifications
' points Power supply | Input Output | Connection
Relay type (Ry type)
AFPX-C14R 8/6
AFPX-C30R 16/14 100 to 240 V AC
; 24V DC
AFPX-C60R 32/28
(Common Relay Terminal block
AFPX-C14RD | 8/6 polarities
+ & - common)
AFPX-C30RD 16/14 24V DC
AFPX-C60RD 32/28
Transistor type (NPN) (Tr type)
AFPX-C14T 8/6
AFPX-C30T 16/14 100 to 240 V AC
24V DC
AFPX-C60T 32/28 (Common Transistor .
" NPN Terminal block
AFPX-C14TD | 8/6 polarities (NPN)
+ & - common)
AFPX-C30TD 16/14 24V DC
AFPX-C60TD 32/28
Transistor type (PNP) (Tr type)
AFPX-C14P 8/6
AFPX-C30P 16/14 100 to 240 V AC
24V DC
AFPX-C60P 32/28 (Common Transistor .
" Terminal block
AFPX-C14PD 8/6 polarities (PNP)
+ & - common)
AFPX-C30PD 16/14 24V DC
AFPX-C60PD 32/28
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1.2.2 FP-X Expansion Unit

E14/E16
Product No. No. gf /O Specifications :
points Power supply | Input Output Connection
Relay type (Ry type)
AFPX-E16R | 8/8 - 24V DC Terminal
AFPX-E30R 16/14 100 to 240 V AC | (Common polarities | Relay block
AFPX-E30RD | 16/14 24V DC + & - common)
Transistor type (NPN) (Tr type)
AFPX-E16T | 8/8 ~ 24V DC Transistor | Terminal
AFPX-E30T 16/14 100 to 240 V AC | (Common polarities (NPN) block
AFPX-E30TD 24V DC + & - common)
Transistor type (PNP) (Tr type)
AFPX-E16P | 8/8 J 24V DC Transistor | Terminal
AFPX-E30P 16/14 100 to 240 V AC | (Common polarities (PNP) block
AFPX-E30PD 24V DC + & - common)
Input-only type
24V DC
16/0 - Terminal
AFPX-E16X (X300 to X30F) |~ (Common polarities | - block
+ & - common)
- The input specifications are the same as AFPX-E16R.
Output-only type (Relay type)
0/14 Terminal
AFPX-ET4YR 1 v300 to Y30D) | - - Relay block
- The output specifications are the same as AFPX-E16R.
An 8-cm expansion cable is provided with expansion unit
1.2.3 FP-X Expansion FPO Adapter
Name Specifications Product No.
FP-X Expansion
FPO adapter (with 8
cm expansion For connecting FPO expansion unit AFPX-EFPO
cable, power supply
cable)
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1.2.4 Add-on Cassettes (Communication cassettes/Application cassettes)

Name Specifications Product No.
Communication FP-X Communication cassette | 5-wire 1-channel RS232C AFPX-COM1
cassette FP-X Communication cassette | 3-wire 2-channel RS232C AFPX-COM2
FP-X Communication cassette 1.-channel RS485/RS422 AFPX-COM3
(insulated)
o - 1-channel RS485 (insulated)
FP-X Communication cassette 3-wire 1-channel RS232C AFPX-COM4
2-channel RS485 (insulated)
FP-X Communication cassette | (non-insulated between AFPX-COM®6
channels)
=
”( y 2 - Ethernet,
[*”"z@\} / // FP-X Communication cassette 3-wire 1-channel RS232C AFPX-COM5
x;#z; _
Application FP-X Analog input cassette | 2 channel analog input AFPX-AD2
cassette (non-insulated)
2-channel analog output
FP-X Analog output cassette (insulated) (insulated AFPX-DA2
. between channels)
2-channel analog input
FP-X Analog I/O cassette (insulated) + 1-channel AFPX-A21
analog output (insulated)
2-channel thermocouple input
FP-X Thermocouple cassette (insulated) (insulated AFPX-TC2
between channels)
FP-X RTD cassette 2-ch RTD input (insulated) | o o
(insulated between channels)
FP-X Input cassette 8-point DC input AFPX-IN8
8-point transistor output AFPX-TRS8
(NPN)
FP-X Output cassette 6-point transistor output
(PNP) AFPX-TR6P
4-point DC input + 3-point
FP-X I/O cassette transistor output (NPN) AFPX-IN4T3
FP-X Pulse I/O cassette 2-ch high-speed counter + | \rpy b g
1-ch pulse output
FP-X Master memory cassette Master memory + realtime AFPX-MRTC

clock
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1.2.5 Related Parts

Name Description Product No.
Necessary for the backup of
FP-X Backup battery data registers, etc. or for using AFPX-BATT
the realtime clock function.
For C30/C60 control unit
FP-X terminal block for E30 expansion I/O unit
(C30/C60) with 21-pin cover (no printing) AFPX-TANT
4 pcs/pack
8 cm AFPX-ECO08
FP-X expansion cable " | 30 cm AFPX-EC30
80 cm AFPX-EC80
For Expansion FPO adapter,
FPO power supply cable Length: 1 m AFP0581
. Used for expansion FPO
z:slzgqr?ouer;tmg plate adapter and FPO Expansion AFP0803
yp unit, 10 pcs/pack

Note) The total length of the expansion cable should be within 160 cm.
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1.3 Restrictions on Unit Combinations

1.3.1 Restrictions on FP-X Expansion Unit

61@@@@&)@} ollas 2 g OIESRRRA
PRIV NRPOXVIODVIPE PSR
“[;ﬂ iEEEEEE ﬂ 2;%%
IPRRIRRRRAG BORYOE
O] e PR [RRDSD|O)
Control unit " Expansion unit Expansion unit}

~
Up to 8 units can be connected.

Controllable I/O points

Number of I/O points when
using 8 units of E30
expansion /O unit

Number of I/O points when

Type of control unit . .
yp using control unit

FP-X C14 Control unit 14 points Max. 254 points
FP-X C30 Control unit 30 points Max. 270 points
FP-X C60 Control unit 60 points Max. 300 points

re SR

- Up to eight units of FP-X can be connected, however, the restrictions on each expansion unit vary.

- For AFPX-E16/E14: Two units cannot be connected consecutively since the power should be supplied
from the unit with the power supply (as no power supply is built in AFPX-E16).
E16 expansion I/O unit cannot be connected on the right side of the control unit or AFPX-E30.

- For AFPX-E30: There is no restriction on AFPX-E30 so that up to 8 units can be connected
consecutively.

- The total length of the expansion cable should be within 160 cm.

Ole® ClRRARAR %@@j@%
RRRR® RPEERFARD

ARG ARRRE
BB][0) BP0

— j—

Control unit Expansion unit E16  Expansion unit E16 Expansion unit E30

OIRARRRE %@1@@% CIRARRAH]
PR RRERRRRRR® ORO®

- =l =) - B

HH cepeRe > PoTRad '@@@@4@@'0

Control unit Expansion unit E16 Expansion unit E30 Expansion unit E16
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1.3.2 Restrictions on FPO Expansion Unit

Up to three dedicated FPO expansion units can be added using the FP-X and the expansion FPO adapter.
The relay output type and the transistor output type can be used in combination.

O] ®|®®®®®} T
RIAIRIRR

O oo
ocooo
o ocooo

o 82" I
0 <

[=n [=n

|BEBEE|

|—|a—||—||—|D

SOTRES

S]]
— wor | it
. Upto7 . |
Control unit expansion Expansion Expansion Expansion
/O unitscan ~ FPO unit 1 e _ anit 3
be connected. adapter : :i;tnaznsmn

Controllable I/O points

Type of control unit

Number of I/O points when
using control unit

Number of I/O points when
using FPO expansion unit

FP-X C14 Control unit 14 points Max. 110 points
FP-X C30 Control unit 30 points Max. 126 points
FP-X C60 Control unit 60 points Max. 156 points

Note1) Up to seven FP-X expansion I/O units can be also installed between the control unit and the
expansion FPO adapter.

Note2) Only one expansion FPO adapter can be installed at the last position of the FP-X expansion bus.
(It should be installed at the right hand side of the AFPX-E16 and E30.)

—
=
=

Note:
¢ Install the FPO thermocouple unit on the right side of other expansion units. If it is installed on the left
side, the total precision will deteriorate.
¢ Install the FPO CC-Link slave unit on the right side of the other expansion units. There is no expansion
connector on the right side.




1.3.3 Restrictions on FP-X Add-on Cassette

The add-on cassette is installed in the cassette mounting part 1 and 2 (only the cassette mounting part 1

is available for C14)

The state when 1
application cassette
is installed

The state when 1
application cassette
and 1 communication
cassette is installed

The state when 2
application cassette
and 1 communication
cassette is installed

of the control unit.

Communication -
Application cassette

cassette
Cassette mounting part 1
PR [
RS
? I
I
il |nﬂHHHHHHHHH}H
Cassette Cassette =
mounting mounting The state when the communication
par1 part 2 cassettei is installed on the application
ORAIRRRARAR %@_ cassette
RFDRRRVRRE
g e2@ Y ©Qfc €
ot N
8| ..o
i 90, ool
PRIEPEREEOREE
| FRDE@D DD PDRDED | O
R
Cassette Cassette
mounting mounting
parlt 1 part 2 Expansion connector part
O[RARRRRARARR|[|ARARDRRRRRE l
RRIFADIXIXRDE :ea RRADRXRRRID
io Cectozss  sosssoss | O © "ﬁ
=
686 &) o 229 glo,...,..c
86 !m! jpeeeeeeer
RARRAREFRIERREREREROREE
HHIPFRPRDERIR]| 0
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A: Available, N/A: Not available

FP-X C14
Restrictions on control unit FP-X C30 E£§ ggg FP-X C60
FP-X C60
Cassette Cassette | Expansion
Type of add-on cassette mounting | mounting | connector
part 1 part 2 part
FP-X Communication cassette | AFPX-COM1 A N/A
FP-X Communication cassette | AFPX-COM2 A N/A
:i(():tirgg- FP-X Communication cassette | AFPX-COM3 A N/A
cassette FP-X Communication cassette | AFPX-COM4 A N/A
FP-X Communication cassette | AFPX-COM5 A N/A
FP-X Communication cassette | AFPX-COM6 A N/A
FP-X Analog input cassette AFPX-AD2 A A
FP-X Input cassette AFPX-IN8 A A The add-on
FP-X Analog output cassette AFPX-DA2 A A zzzzitttie
FP-X Analog I/O cassette AFPX-A21 A A installed.
Appli- FP-X Thermocouple cassette | AFPX-TC2 A A
cation FP-X RTD cassette AFPX-RTD2 A A
cassette | FP-X Output cassette AFPX-TR8 A A
FP-X Output cassette AFPX-TR6P A A
FP-X 1/O cassette AFPX-IN4T3 A A
FP-X Pulse I/O cassette AFPX-PLS AN AN
FP-X Master memory cassette | AFPX-MTRC A NeeD A NeeD
s
Note:

1.

(user ROM error) will occur.

. One application cassette can be installed in either cassette mounting part 1 or 2 of C30/C60.

. As only one communication cassette can be installed in the cassette mounting part 1, it should be
installed on the application cassette if the application cassette is installed. (It cannot be installed in the
cassette mounting part 2.)

. The add-on cassette cannot be installed in the expansion connector part of C60 (it does not work).

. The pulse 1/O cassette cannot be installed on the FP-X Tr type.

Only one FP-X master memory cassette AFPX-MRTC can be installed. If 2 units are installed, E26




1.4 Programming Tools

1.4.1 Tools Needed for Programming

1. Programming tool software

- The tool software can also be used with the FP
series.

- “FPWIN Pro Ver.6” or “FPWIN GR Ver.2” Windows
software is used with FP-X.
FPWIN GR Ver.1x, NPST-GR and FP
Programmer cannot be used.

2. PC connection cable

- The dedicated cable is available.

- A commercial USB cable can be used for the
connection for C30/C60 control unit.

T—uoor)

Computer ]

(@ PC connection cable

1.4.2 Software Environment and Suitable Cable

(1) Programming
tool software

:l‘l Fe. ™
——, b St /,-'

Standard ladder diagram tool software FPWIN-GR Ver.2

. Hard disk
Type of software OS (Operating system) capacity Product No.
Windows®98
Full type ; AFPS10520
FPWIN GR Ver.2 Windows®Me
. Windows®2000
English- . 40MB or more
language menu | Upgrade Windows®XP AFPS10520R
version Windows Vista®
Windows®7

Note1) Ver.1.1 must be installed to install the upgrade version.
Note2) Ver.2.0 can be upgraded to the latest version after Ver. 2.1 free of charge at our web site
(http://panasonic-denko.co.jp/ac/e/dl/software-list/patch/plc.jsp). Use the latest version.

Conforms to IEC61131-3 programming tool software FPWIN-Pro Ver.6

Type of software

OS (Operating system)

Hard disk
capacity

Product No.

Windows®2000
FPWIN Pro Ver.6 Windows®XP
English-language menu Windows Vista®

Windows®7

100MB or more

FPWINPROFENG

Note1) The small type and upgrade version is not available for Ver.6.
Note2) Ver.6.0 can be upgraded to the latest version after Ver. 6.1 free of charge at our web site
(http://www.panasonic-electric-works.com/peweu/en/html/22164.php). Use the latest version.



http://panasonic-denko.co.jp/ac/e/dl/software-list/patch/plc.jsp�
http://www.panasonic-electric-works.com/peweu/en/html/22164.php�

Type of computer and suitable cable
For the connection between a personal computer (RS232C) and the control unit (RS232C)

PC side connector PLC side connector Specifications Product No.
D-sub 9-bin female-Mini DIN round 5-pin L type (3 m) AFC8503
P female-Mini DIN round 5-pin Straight type (3 m) AFC8503S

Note) Note) A USB/RS232C conversion cable is necessary to connect the unit to the USB port of a
personal computer using a PC connection cable.

For the connection between a personal computer (USB) and the control unit (USB)
USB cable (For C30 and C60 only)
Use a commercial cable.
Cable type Length
USB 2.0 (or 1.1) AB type Max. 5 m







Chapter 2

Specifications and Functions of Control
Unit




2.1 Parts and Functions

2.1.1 Parts and Functions

BFP-X C14 Control unit

Right side view (common to the control units)
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DIM rail
attachment

Cassette ﬁ)ouming part 1
State that the expansion

Cassette mounting part1  Cassette mounting part 2
State that the expansion State that the expansion cover

cover was removed, and battery cover was removed.
=) & slelelolelotal ol
i) P [ ) o0 0 8 [
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Cassette mounting part 1 Expansion connector part 2
State that the expeadnsmn State that the expansion
cover was removed.

c mounting part 2 cover and battery cover

State that the expansion

cover was removed.
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@ Status indicator LEDs
These LEDs display the current mode of operation or the occurrence of an error.

LED LED and operation status

Lights when in the RUN mode and indicates that the program is
being executed.

WRUN | RUN Green It flashes during forced input/output. (The RUN and PROG. LEDs

flash alternately.)

Lights when in the PROG. Mode and indicates that operation has
stopped.
EPROG. | PROG. Green | Lights when in the PROG. Mode during forced input/output.

It flashes during forced input/output. (The RUN and PROG. LEDs
flash alternately.)

Flashes when an error is detected during the self-diagnostic
ERROR/ function. (ERROR)

HERR. Red

ALARM Lights if a hardware error occurs, or if operation slows because of
the program, and the watchdog timer is activated. (ALARM)

@ Input/output indicator LEDs
Indicates the on/off status of the input and output.

® RUN/PROG. mode switch
This switch is used to change the operation mode of the PLC.

Switch position Operation mode

This sets the RUN mode. The program is executed is executed and operation

RUN (upward) begins.

PROG. (downward) | This sets the PROG. mode. The operation stops.

e The remote switching operation from the programming tool is operable.

¢ When performing remote switching from the programming tool, the setting of the mode switch and the
actual mode of operation may differ. Verify the mode with the status indicator LED.

¢ Restart FPX to operate in the mode set with the RUN/PROG. mode switch.

@ USB connector (B type)
This is a connector to connect the programming tool.
Commercial USB cables (AB type) can be used.

¢ The baud rate with the USB is 115.2 kbps (fixed).

e Either USB port or COM2 port of 2-channnel type communication
cassette is selected.
The USB port cannot be used when the COM2 port is used.

® Analog potentiometer (analog dial)

Turning this dial changes the values of special data registers DT90040 to DT90043 within the range of
KO to K1000. It can be used for analog timers and other applications.

C14 and C30 equips 2 points and C60 equips 4 points.
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® Tool port (RS232C)
This port is used to connect a programming tool.
A commercial mini-DIN 5-pin connector is used for the Tool port on the control unit.

4 2 Pin No. Signal name Abbreviation Signal direction
\ 1 Signal Ground SG —
2 Send Data SD Unit —» External device
] 3 Receive Data RD Unit < External device
) 4 (Not used) — —
5 +5V +5V Unit — External device

5 \
3

The followings are the default settings set when the unit is shipped from the factory. The system register
“Tool port setting” should be used to change these.

-Baudrate ........ 9600 bps

- Character bit .... 8 bit

- Parity check ..... Odd parity

- Stop bit length .. 1 bit

Note) The unit numbers (station numbers) of the tool port should be specified using the system register
“Tool port setting”.

@ Power supply and input terminal block
This is the power supply and input wiring terminal. A solderless terminal for M3 can be used.

Service power supply for input and output terminal block
This is the service power supply for input and output wiring terminal. A solderless terminal for M3 can be
used.

® Expansion cover
It is used after the expansion cable and the battery has been installed.

@ Add-on cassette connector

@ Connector For connecting expansion I/O unit and expansion FPO adapter
An exclusive expansion cable is inserted.

@ Battery cover
This battery cover is removed when the optional backup battery is installed.
Installing the backup battery enables the backup of the realtime clock or data registers.

@ DIN rail attachment lever
This lever enables the units to attach to a DIN rail at a touch.

24



2.2 Power Supply Specifications

2.2.1 AC Power Supply
ltem Specifications
cl14 | C30R/C60
Rated voltage 100 to 240 V AC
Voltage regulation range 85 to 264 V AC
Inrush current 40 A or less (at 240 V AC, 25 °C) | 45 A or less (at 240 V AC, 25 °C)
Momentary power off time | 10 ms (when using 100 V AC)
Frequency 50/60 Hz (47 to 63 Hz)
Leakage current 0.75 mA or less between input and protective earth terminals
Internal power supply part | 4 5 hours (at 55 °C)
Guaranteed life
Fuse Built-in (Cannot be replaced)
Insulation system Transformer insulation
Terminal screw M3

2.2.2 Service Power Supply for Input (Output) (AC Power Supply Type Only)

ltem Specifications
cl14 | C30/C60
Rated output voltage 24V DC
Voltage regulation range 21.61t026.4V DC
Rated output current 0.15A | 04A
z\r/,i:i(;u,:r"‘eort]:) protection Available
Terminal screw M3

Note) This is a function to protect overcurernt temporarily, which protects the output short-circuit. If the
short-circuit is detected, all the power supply for the PLC will be turned off. If a current load that is
out of the specifications is connected and the overloaded status continues, it may lead to damages.

2.2.3 DC Power Supply
ltem Specifications
cl14 | C30/C60
Rated voltage 24V DC
Voltage regulation range 20.41t028.8V DC
Inrush current 12 A or less (at 25 °C)

Momentary power off time | 10 ms

Internal power supply part o
Guaranteed life 20,000 h (at 55 °C)

Fuse Built-in (Cannot be replaced)
Insulation system Transformer insulation
Terminal screw M3
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2.3 Input Specifications

2.3.1 Relay (Ry) Type

Input Specifications (For C14R/C30R/C60R control units)

Item

Description

Insulation method

Optical coupler

Rated input voltage

24V DC

Operating voltage range

21.6t0 26.4V DC

Rated input current

Approx. 4.7 mA (for control units X0 to X7)
Approx. 4.3 mA (from control unit X8 )

Input points per common

8 points/common (C14R)

16 points/common (C30R/C60R)

(Either the positive or negative of the input power supply can be
connected to common terminal.)

Min. on voltage/Min. on current

19.2V DC/3 mA

Max. off voltage/Max. off current

2.4V DC/1 mA

Input impedance

Approx. 5.1 kQ (for control units X0 to X7)
Approx. 5.6 kQ (from control unit X8 )

. off>on
Response time

For control units X0 to X7:

0.6 ms or less: normal input

50 us or less: high-speed counter, pulse catch, interrupt
input settings "

From control unit X8:

0.6 ms or less

on—off

Same as above

Operating mode indicator

LED display

ENG61131-2 Applicable type

TYPE3 (however, according to the above specifications)

Note) this specification is applied when the rated input voltage is 24 V DC and the temperature is 25 °C.

Circuit diagram

M

]
2
k]
]
E
@
£

| o

R1
xn
- R2
I For X0 to X7: R1=5.1 kQ R2=3 kQ
& O com

From X8: R1=5.6 k@ R2=1kQ

Limitations on number of simultaneous input on points

Reference: <2.5 Limitations on Number of Simultaneous Input/Output On Points>
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2.3.2 Transistor (Tr) Type (Common to NPN and PNP)

Transistor type (common to NPN and PNP)

tem Description
c14 | C30/C60
Insulation method Optical coupler
Rated input voltage 24V DC
Operating voltage range 21.6 10 26.4V DC
Approx. 8 mA (for control units X0 to X3)
Rated input current Approx. 4.7 mA (for control units X4 to X7)

Approx. 4.3 mA (from control unit X8)

8 points/common 16 points/common

Input points per common (Either the positive or negative of the input power supply can be

connected to common terminal.)

19.2 V DC/6 mA (for control units X0 to X3)

Min. on voltage/Min. on current 19.2 V DC/3 mA (from control unit X4)

2.4V DC/1.3 mA (for control units X0 to X3)

Max. off voltage/Max. off current 2.4V DC/1 mA (from control unit X4)

Approx. 3 kQ (for control units X0 to X3)
Input impedance Approx. 5.1 kQ (for control units X4 to X7)
Approx. 5.6 kQ (from control unit X8 )

For control units X0 to X3:

135 ps or less: normal input

5 us or less "®: high-speed counter, pulse catch,

interrupt input settings
For control units X4 to X7:

. off>on .
Response time 135 ps or less: normal input

50 ps or less " high-speed counter, pulse catch,

interrupt input settings

From control unit X8 (C30/C60 only) :

0.6 ms or less

on—off Same as above
Operating mode indicator LED display
ENG61131-2 Applicable type TYPE3 (however, according to the above specifications)

Note) this specification is applied when the rated input voltage is 24 V DC and the temperature is 25 °C.

Circuit diagram
[X0 to X3] [From X4]

Xn a1

:
+——M—O Xn
:

L1,

E COM = I L 2 (.) COM
X4 to X7 :R1=5.1kQ R2=3kQ
From X8 :R1=5.6kQ R2=1kQ

Limitations on number of simultaneous input on points

Reference: <2.5 Limitations on Number of Simultaneous Input/Output On Points>
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2.4 Output Specifications

2.4.1 Relay (Ry) Type

Relay output specifications (For C14R/C30R/C60R control units)

Item

Description

cl14 | C30/C60

Insulation method

Relay insulation

Output type

1a output (Relay cannot be replaced)

Rated control capacity

Note)

2A 250VAC,2A 30vDC

(6 A or less/common) | (8 A or less/common)

Output points per common

1 point/common, 2 points/common, 3 points/common, 4 points/common

Response fime off>on Approx. 10 ms
P on—off Approx. 8 ms
Mechanical | 20 million times or more (Frequency of switching: 180 times/min.)
Lifetime . 100 thousand times or more (Frequency of switching at the rated control
Electrical o . .
capacity: 20 times/min.)
Surge absorber None
Operating mode indicator LED display

Note1) Resistance load

Circuit diagram

=
5
j=
5]
©
c
e
2
£

COM

Limitations on number of simultaneous input on points

Reference: <2.5 Limitations on Number of Simultaneous Input/Output On Points>
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2.4.2 Transistor (Tr) Type (NPN)

Output specifications

Item

Description

C14

| C30/C60

Insulation method

Optical coupler

Output type

Open collector

Rated load voltage

5t024VDC

Allowable load voltage
range

4.75t026.4V DC

Max. load current

0.5A

Max. inrush current

1.5A

Input points per
common

6 points/Common

8 points/Common, 6 points/Common

Off state leakage
current

1 uA orless

On state voltage drop

0.3V DCorless

2 ps or less (YO to Y3) (Load current: at 15 mA or more)

¢

—
¢
| Fr
e
Output circuit

Internal circuit

|
|
-
O
|
|
|

Limitations on number of simultaneous input on points

Reference: <2.5 Limitations on Number of Simultaneous Input/Output On Points>

Output terminal
% | Load | |
I

1 inal | 5
erminal .

to 24\ DC

J External power

2
Power supply
w of load

I

Internal circuit

OFF—ON 20 ps or less (C14: Y4 to Y5, C30/C60: Y4 to Y7)(Load current: at 15 mA or
Response more)
time 1 ms or less (C14: None, C30/C60: from Y8)
(at 25°C) 8 us or less (YO to Y3) (Load current: at 15 mA or more)
30 us orless (C14: Y4 to Y5, C30/C60: Y4 to Y7)
ON—OFF
(Load current: at 15 mA or more)
1 ms or less (C14: None, C30/C60: from Y8)
Voltage | 21.6 t0 26.4 V DC
Y0 to Y5(Y7) | Y8 to YD Y10to Y17 | Y18 to Y1D
C14 40 mA . . .
External power supply orless
(+ and — terminals) Current C30 60 mA 35 mA
or less or less o o
C60 60 mA 35 mA 45 mA 35 mA
or less or less or less or less
Surge absorber Zener diode
Operating mode .
indicator LED display
Circuit diagram
[NPN output]
X0toX3 (Fromx4]
: Output indicator LED ) Output indicator LED
Al | + terminal LA o-i— terminal

L&

QOutput circuit |

— terminal

Qutput terminal

oo o [load

_|_ External power
T supply
24V DC

F‘owc!& supply
Sto 24V DC
—
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2.4.3 Transistor (Tr) Type (PNP)

Output specifications

Item

Description

C14

| C30/C60

Insulation method

Optical coupler

Output type

Open collector

Rated load voltage 24V DC

Allowable load voltage 21610 26.4 V DC

range

Max. load current 0.5A

Max. inrush current 1.5A

Input points per common | 6 points/Common | 8 points/Common, 6 points/Common
Off state leakage current | 1 pA orless

On state voltage drop

0.5V DCorless

2 ps or less (YO to Y3) (Load current: at 15 mA or more)
20 ps orless (C14: Y4 to Y5, C30/C60: Y4 to Y7)

(Load current: at

OFF-ON (Load current: at 15 mA or more)
Response 1 ms or less (C14: None, C30/C60: from Y8)
time 8 us or less (YO to Y3) (Load current: at 15 mA or more)
ON—OFF 30 ps or less (C14: Y4 to Y5, C30/C60: Y4 to Y7)

15 mA or more)

1 ms or less (C14: None, C30/C60: from Y8)

Voltage | 21.6 t0 26.4 V DC
YOtoY5(Y7) | Y8to YD Y10to Y17 | Y18 to Y1D
C14 75 mA o o .
External power supply orless
(+ and — terminals) Current C30 95 mA 50 mA
or less or less
C60 95 mA 50 mA 65 mA 50 mA
or less or less or less or less
Surge absorber Zener diode
Operating mode indicator | LED display
Circuit diagram
[PNP output]
LYOtoY3] . fromY4] .
i Output indicator LED i i Output indicator LED
i ’_’:1 <l.-'_ terminal i f:. &= terminal
i | E Outupt terminal | External i ] | Outupt terminal | External
|| e power ™) power
|5 b= . o E Load } supply -] 5 Load supply
i g % [ ! Powelr f i g pui JT g | ) | Powe[:r "
ik HiS13 el | 2] Sl L = fupplyo
i g % | + terminal “AvDC i E % l | -+ terminal | &NV DC
' E ] | - P E 9] s 8 O

Limitations on number of simultaneous input on points

& Reference: <2.5 Limitations on Number of Simultaneous Input/Output On Points>
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2.5 Limitations on Number of Simultaneous Input/Output

On Points

2.5.1 Relay (Ry) Type (Stand-alone and With AFPX-COMS5)

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of

Limitations on number of

simultaneous input on points

simultaneous output on points

4550 55
Ambient temperature (°C)

AFPX-C14R [C14R] [C14R] 2
aq
Number of 5 Number of ﬁ
Eg::ﬁf:f .................... points per
common
which are which are
simulta- ~ gf----momoeeeeeees simulta-
neously on neously on
_ 465055 485055
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30R [C30R) [C30R] -
lt‘ilcl;i|r1nlsbere(:f 18 . @ Number of 14 /
: ] common
:ﬁg‘“:'e ¢ ' which are
- simulta-
neously on neously on
45 5 5
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60R [C60R] (ORI
Nclnlil:gere?l a2 Number of 28
Eom mc?n points per
; common
mcn:f\“— whichare 13
imuita- simulta-
neously on necusky an
38 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C14RD [C14RD] [C14RD]
Number of s : Number of
points per :\\ f points per 6
common ] common
which are : which are 4 ----ommeteeeees
simulta- 4 simulta-
neously on necusly on
50 56 50 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30RD [C30RD] [C30RD]
Number of Number of
points per ? points per
common  1g y Ju common 4,
whichare 1o ! which are
imulta- simulta-
neously on 8 === neously on &
43 5066 43 50 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60RD [CE0RD] [C60RD] -
Nu_mber of a2 Nu_mber of 5g F Ar
points per 4 pints per .
common common
\J\fhidl’l are 20 \'J_hml|1 are 1g!
simulta- simulta-
neously on neously on

42 50 55
Ambient temperature (°C)

- Configuration
™ Stand-alone
@ COM5




2.5.2 Relay (Ry) Type (With AFPX-DA2 and AFPX-A21 (Current Output))

Keep the number of points which are simultaneously on within the following range as determined by the
ambient temperature.

Product number Limitations on number of Limitations on number of
simultaneous input on points | simultaneous output on points
AFPX-C14R [C14R] [C14R] . - Configuration
Number of g T3 Number of © N @ DA2
points per points per
common common @ A21
which are which are
simulta-  4f----eeeee - simutta- | T - ® A21+A21
neously on \ neously on DA2+DA2 (*)
i
1 ) — + *
: e 3436 5 DA2+A21 ()
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30R [C30R] [C30R] _ “Upto?2
@ D@
Number of ¢ P Number of 14 channels can
points per ; 2 points per
common | \ common  8f------reeommeee be used for
which are 8 which are th t
S|muhz|a— simulta- e curren
neouslyon | e . neously on output.
3045 55 045 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60R [C60R] [C60R]
Number of 35 P Number of 28
points per points per
common commaon
which are which are 13
simulta- 14 simulta-
neously on neously on
6 5
3 55 3 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C14RD [C14RD] [C14RD)
Number of ] Number of
points per points per &
common common
which are which are
simulta- . IR simulta-
neously on 3 neously on
34 50 55 34 50 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30RD [C30RD] [C30RD]
Number of Number of
points per ) points per
common g common 4,
which are which are
simulta- simulta-
neously on neously on |
5 4 : .
3043 5055 3045 5055
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60RD [C60RD] , [CB0RD]
\ ' 4
Number of 32 &L @ Number of 5g Q@ @
points per points per '
common <4 common 21
which are which are
simulta- 15[ -----"-- simulta- 14 --------
neously on 12 ---------- = neously onqgl--------
3740 5055 37 4I0 5055
Ambient temperature (°C) Ambient temperature (°C)




2.5.3 Relay (Ry) Type (AFPX-DA2 and AFPX-A21 Voltage Output)

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of
simultaneous input on points

Limitations on number of
simultaneous output on points

56 55
Ambient temperature (°C)

AFPX-C14R [C14R] [C14R]
Number of 4 o Number of ¢ (s
points per ) points per
common g common 4
which are g which are
simulta- simulta-
neously on neously on
50 55 %0 55
Ambient temperature (“C) Ambient temperature (C)
AFPX-C30R [C30R] [C30R]
Number of ;& @ g Number of ; ; @ g
points per points per
common common
which are 14 which are q1gf--
simulta- simulta-
neously on neously on
35 41 45 55 35 41 45 55
Ambient temperature (°C) Ambient temperature (“C)
AFPX-C60R [C60R] [C60R]
Nu_mber of 30 TEE Number of 28 Pk
points per points per
common common
which are which are 13
simulta- simulta-
neously on neously on
38 55 3% 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C14RD [C14RD] [C14RD]
Number of A Number of PR
. \ : X @
points per B points per g p
common i common 4
which are ! which are
simulta-  4f - simulta- ~ df - es
neously on i neously on ;
50 55 50 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30RD [C30RD] [C30RD]
Number of T Number of
points per 16 N a points per 186
common : common
which are 11 - 3 which are 11
simufta- | B simulta-
neously on : neously on g
33 5058 73 5058
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60RD [CBORD] _ [CB0ORD]
Number of 35 DESD Number of 25 DED
points per points per
common common
which are which are
simulta- simulta-
neously on neously on

50 55
Ambient temperature (°C)

- Configuration

@ DA2

@ A21

® A21+A21
DA2+DA2
DA2+A21
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2.5.4 Transistor (Tr) Type (NPN) (Stand-alone and With AFPX-COMb)

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

N Limitations on number of
Limitations on number of .
Product number . : : simultaneous output on
simultaneous input on points .
points
AFPX-C14T [C14T] [C14T]
Number of Number of
points per a points per @
common common g
which are which are A
simulta- simulta- ' \
neously on neously on 3 H
51 55 51I 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30T [C30T] B [C30T]
Number of g pe Number of 1z
points per points per 14 .
common common \
which are 10 whichare gl----------=mmemueaaad enm
simulta- simulta-
neously on neously on
49 55 49 55
Ambient temperature (C) Ambient temperalure (°C)
AFPX-C60T [CBOT] [CB0T]
Number of 35 Number of
points per points per 28
common common
whichare | which are
simulta- simulta- 14
neously on neoustyon 1|
3042 5% w4z 55
Ambient temperature (“C) Ambient temperature ("C)
AFPX-C14TD [C14TD] [C14TD]
No restriction No restriction
AFPX-C30TD [C30TD] # [C30TD]
Number of 15 ) Number of 2 .
R L S points per 14 ;L
commaon common 12~
which are which are 4
simulta- simulta-
neously on neously on
5255 52 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60TD [C60TD] o [C60TD)]
Number of 55 pe Number of e
points per ™ points per 28 W/
common : commaon H
which are 18 ' which are qgl ..o \
simulta- : simulta- :
neously on neously on
@58 2 58
Ambient temperalure (°C) Ambient temperature (°C)

- Configuration
@ Stand-alone
@ COM5




2.5.5 Transistor (Tr) Type (NPN) (With AFPX-DA2 and A21 (Current Output))

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of
simultaneous input on points

Limitations on number of
simultaneous output on points

Ambient terperature (°C)

AFPX-C14T [C14T] [C14T]
Number of . Number of
points per 5 ; . points per D
common ; common g _
which are [ ! which are i 2
simutta- L IAN simulta- !
neously on : \ neously on
| 1t o
3740 51 55 37 40 55
Ambient temperature ("C) Ambient temperature (°C)
AFPX-C30T [C30T] [C30T]
Number of 15 pea Number of D@
points per points per 14
common common
wihich are 10 wihich are gl --o--ocoomooomeoeeeii hY
simulta- simulta-
neously on neously on
49 55 48 55
Ambient temperature (C) Ambient temperature (°C)
AFPX-C60T [C60T] [CE0T]
Number of 55 Number of
points per points per 28
common common
which are 45 which are
simulta- 12 simulta- 14
neously on 11 neously on J3f 121
e 042 55
Ambient temperature ("C) Ambient temperature (°C)
AFPX-C14TD [C14TD] [C14TD]
Mo restriction Mo restriction
AFPX-C30TD [C30TD] . [C30TD]
Number of 15 2 Number of
points per 15[ ----msmmeemnemnaand A points per 14
common common 12
whichare | which are
simulta- simulta- 9
neously on neously on
5258 5258
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60TD [C60TD] [C60TD]
Number of 55 Number of
points per points per 28
common common
which are 18 which are 4
simulta- simulta-
neously on {1 neously on ]I(‘)
o 5

2 5%
Ambient temperature (°C)

- Configuration

@ DA2

@ A21

® A21+A21
DA2+DA2 (*)
DA2+A21 (*)

*Upto2
channels can
be used for the
current output.
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2.5.6 Transistor (Tr) Type (NPN) (With AFPX-DA2 and A21 (Voltage Output)

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of
simultaneous input on points

Limitations on number of
simultaneous output on points

Ambient temperature (°C)

AFPX-C14T [C14T] [C14T]
Number of Number of
pgints per 8 pDIIltS per DG
commaon commaon 6
which are which are N
simulta- 0 simulta- '
neously on neously on 3
1 ! :
51 55 51 55
Ambient temperature ("C) Ambient temperature (°C)
AFPX-C30T [C30T] _ [C30T]
Number of 45 ek Number of T2
points per points per 14
common common \
which are 10 whichare gf----occommmmmmimaaa g
simulta- simulta-
neously on neously on
49 55 49 55
Ambient temperature (C) Ambient temperature (°C)
AFPX-C60T [C60T] [CE0T]
Nu_mber of 32 Nu_mber of 28 T2
points per points per @
common common
which are ;g which are 4
simulta- 15| simulta-
neously on neously on 11
4z 55 40 42 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C14TD [C14TD] [C14TD]
No restriction No restriction
AFPX-C30TD [C30TD] [C30TD]
Number of 15 Number of
points per points per
common 13 common 12 Y/
whichare ] whichare | ]
simulta- simulta- -
neausly on neously on
52 55 52 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60TD [C60TD] [CBO0TD]
Number of 35 Number of 25 Mz
points per points per ' 5
common commaon
which are 18[-— which are 16 H
simulta- simulta- H
neously on neously on :
a4 55 w58

Ambient temperature (°C)

- Configuration

@ DA2

@ A21

® A21+A21
DA2+DA2
DA2+A21

2-16



2.5.7 Transistor (Tr) Type (PNP) (Stand-alone and With AFPX-COMS5)

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of
simultaneous input on points

Limitations on number of
simultaneous output on points

Ambient terperature (°C)

AFPX-C14P [C14P] [C14P]
Number of Number of
points per 8 ME points per
common ' common g
which are ' which are
simulta- al : simulta- !
neously on ] neously on 3f------oemmmmnsmpeoeees
45 55 45 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30P [C30P] [C30P]
Number of 45 Number of Lia
points per points per 14 .
common common 12 5\
which are which are
simulta- simulta-
neously on neously on
6 55 7% 55
Ambient temperature (C) Ambient temperature (°C)
AFPX-C60P [C80P] [CE0P]
Number of 55 @ Number of
points per : points per 28
common ' common
which are 18 8 whichare .|
simulta- ; simulta-
neously on neously on
% 55 a0 a5 55
Ambient temperature (“C) Ambient temperature (°C)
AFPX-C14PD [C14PD] [C14PD]
Number of Number of
points per 8 v points per )
common : common g J
which are : which are \
simulta- 5 | simulta- 4 :
neously on ! neously on :
4IQ 55 48 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30PD [C30PD] [C30PD]
qiwl]
Number of 15 Number of @
points per : points per 14 0
common LT cCommen g9 Py
which are which are 10f--------------m-1--
simulta- simulta- :
neously on neously on
5155 51 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60PD [C60PD] [C60PD]
1)
Number of 55 ~ Number of 2
points per : points per 28—,
common : common : \
which are 19 whichare 17} -~ R
simulta- simulta- :
neously on neously on
a3 55 a5

Ambient temperature (°C)

- Configuration
@ Stand-alone
@ COM5




2.5.8 Transistor (Tr) Type (PNP) (With AFPX-DA2 and A21 (Current Output))

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of

simultaneous input on points

Limitations on number of

simultaneous output on points

Ambient terperature (°C)

AFPX-C14P [C14P] [C14P]
Number of Number of
points per points per A
common commeon
which are which are
simulta- simulta-
neously on neously on 3
55 37 40 45 G55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30P [C30P] [C30P]
Number of 15 e Number of DEE
points per , , ; points per 14
commaon common 12
which are 10}--- whichare g| -
simulta- simulta-
neously on neously on
8 55 a8 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60P [C60P] . [C60P)
Number of 55 . Number of @
points per points per 28
common common
which are 18 which are &l---
simulta-  1a|... simulta- 3|
neously on 111~ neously on 10}--
4235 55 404245 55
Ambient temperature (“C) Ambient temperature (°C)
AFPX-C14PD [C14PD] [C14PD]
Number of Number of
points per points per @ @
common common g @
which are which are
simulta- 5 simulta- 4
neously on neously on
Afrrmmmem e ey 1 . ;
37 40 49 55 37 40 49 &5
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C30PD [C30PD] o [C30PD]
Mumber of 15 [ & Number of Ok
points per points per 14 @
common common  qql......_.__..
which are 10~ which are
simulta- simulta- 9T
neously on neously on
355155 3557 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60PD [C60PD] [CBOPD]
Number of 35 Number of
points per points per 28
common common
which are 19 which are 7|-
simulta- ﬁ simulta- i
neously on neously on 1gf---
a2 55

a2 55
Ambient temperature (°C)

- Configuration

@ DA2

@ A21

® A21+A21
DA2+DA2 (*)
DA2+A21 (*)

*Upto2
channels can
be used for
the current
output.
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2.5.9 Transistor (Tr) Type (PNP) (With AFPX-DA2 and A21 Voltage Output)

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.

Product number

Limitations on number of

simultaneous input on points

Limitations on number of

simultaneous output on points

Ambient terperature (°C)

AFPX-C14P [C14P] [C14P]
Number of Number of
points per DEED points per qEa
common ° \ 22 common  © ™ et
which are Y which are :
simulta- : simulta- :
neously on ' \ neously on H \
| B T 1 i
45 85 45 55
Ambient temperature (°C) Ambient temperature (C)
AFPX-C30P [C30P] . [C30P)
Number of 15 [ Number of
points per , , points per 14 »
common common 12 ---mmremmmmeme s em s
which are q9f----------------- whichare g| -2
simulta- simulta-
neously on neously on
8 55 a8 55
Ambient temperature (°C) Ambient temperature (°C)
AFPX-C60P [C80P] [C60P]
Number of 55 e Number of 55 jie
points per ' 3 points per ! 3
common common
which are 18 which are 18
simulta- 15 simulta- 13
neously on neously on
a5 5 a5 55
Ambient temperature ("C) Ambient temperature ("C)
AFPX-C14PD [C14PD] [C14PD]
Number of Number of
points per points per
common common
which are which are
simulta- 5 simulta- 4
neously on neously on
1 ; 1 i
44 43 55 44 45 55
Ambient temperature (°C) Ambient temperature (C)
AFPX-C30PD [C30PD] [C30PD]
Number of 15 Number of 14
points per points per
common common
which are 11 which are 9 ----r--sooooees
simulta- simulta-
neously on neously on
51 55 51 55
Ambient temperature (“C) Ambient temperature (°C)
AFPX-C60PD [C60PD] [CBOPD]
Number of 55 Number of
points per points per 28
common common
which are 1° which are
simulta- 17 simulta-
neously on neously on ;4
a3 55

a3 55
Ambient temperature (°C)

- Configuration

@ DA2

@ A21

® A21+A21
DA2+DA2
DA2+A21
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2.6 Terminal Layout

2.6.1 Relay Type
AFPX-C14R AFPX-C14RD
C r
gcmmfnspuuﬁ?l? Input terminals gmﬁimﬁf'y Input terminal

lllllllH

TT |T| TI|T| *l

L]

!

TI1T]
j

AR

]

i B By g

B

ICOMI X1 A CDM] x1 xa [ x5
L N|x0|x2|x4|xe| + X0 X4
@ Relation between output terminals and COM terminals
Yo co
ov | vo]vi]vy2]v3]vs ng YIOJ \.’iJ IJ I_| 1 1
2v[cociczlca]va] ne [co[c Yoy P
L L

o

Service power
supply terminals
for input (output)

Output terminals Mot used

AFPX-C30R

AC power supply
terminals (Input)

Input terminals

Qutput terminal

| - I]COM" X1 | X3 I L | Lt I i | Ll l ah | aE @ Relation between output terminals and COM terminals
D [com| xo | x2 [ xa [ x6 | xs [ xa | xc [ xe
YO co
Y1 C1
Y210 Y5 c2
Jov]vo|vi|v2]vaf[c3a|[vy7[ve]vYa]vc| Y610 Y9 c3
24V|CO|C1|C2|Y3[Y5I|Y6[Y8ICI4IYB|YID YAtoYD C4
| I |
Service power Qutput terminals
supply terminals
for input (output)
AFPX-C30RD
DC power supply
terminal {input) Input terminal

T Tl Tl Tl ?I ?I ?I

Qutput terminal

L
Mot used

71
+ |COM“ X1 X3| X5| X7| Xo| XB|[ XD | XF , ) )
(J:\ COM. X0 X2 X4 X6 X8 XA XC XE @ Relation between output terminals and COM terminals
YO
Y1
Y2to Y5
I_I I_| I_| I_| YA | YC Y610 Y9
NC C2 | Yal Y5 |YB | vs [ca| vB| yD| YAtoYD
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AFPX-C60R

AC power supply
terminals (Input)

Input terminals 1

Not used

Input terminals 2

T' d T' oIT| dl T' dl cr|

P79

1 1f 1

:_ol Tl ol ?I dl T' d Tl d TI d T.I T| d 7

com| X1

| X3

X5

7 X9

| XB | XD | xF

- - —
NC [Com[com| X11 [ X13[| X15[ X17 ] X19 ] X1B[| X1D[| X1F |

@Icomlxolxz|x4|xe|xa|m|xc|>\E|

|com[com| x10 [ x12 | x14 [ x16 [ x18 [ x1a[xiC [x1E[ |

Jov]yo]lviJvy2[valca[vyr[ya]val]vyc] vio [ y11 [ y12]yi3]via| C5 | v17 [ vi9| 1A viCc| |
2av]cofci|[caf[ yallys]ve] val[cal| yB vyo|[col[ci|[cz|[cal[callvis]vis] vi8][ ce| vie]¥iD]
Eu_%t_u!_@E_GL ELELQE_@_@
L IL I 1 ]
Service power Output terminals 1 Output terminals 2
supply terminals

for input (output)

AFPX-C60RD

DC power supply
tefmmal (input)

Input terminal 1

Not used
ar

Input terminal 2

& ?I Tl TI Tl TI TI

19797

T|

Ba=y L AR A AR

+ ’—Jcowq X1 | x3| x5| X7 | X9 | xB | xo | xlu NC [lcom|com| x11] x13| X15| X17 | X18| X1B| X1D| XiJ
A [com xo | x2 | x4 | xe xa | xc | xE com/com| x10 | x12 | x14 ] x16 | x18_ x1A X1C | X1E

I_| I_l I_| y2 | v4 | c3 ve | ya | YC Jvio I_| |_|‘r14|_“ Y17 Y19 | Y1A ‘:'10|_I

ne [co 2| va| vs Iva]\rs] 4|YB|Y col[c 4| v1 Y16|Y18| cs | v | vip

SR R Dl

Not used

n Key Point:

Input terminal:

QOutput terminal 1

QOutput terminal 2

@ Relation between output terminals and COM

YO Cco
YT ——C1
Y2to Y5 ——C2
Y6to Y9 ——C3
YAto YD ——C4

Y10——C0
Y11 —cC1
Y12——C2
Y13 —C3

Y14 to Y15 —C4
Y16to Y19 —C5
Y1Ato Y1D—C6

Each COM terminal in the same terminal block is connected within the unit.
However, the COM terminals of the input terminals 1 and 2 for C60 are isolated. (They are not

connected internally.)

Output terminal:

Each COM port (CO, C1 ..

.) is separate. Use them in the range surrounded by the bold black lines.
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2.6.2 Transistor type

AFPX-C14T

AC power supply
terminal (input) Input terminal

%illl%%%%%

Q s

@ [coMm[ x1 [ xs [ xs [ X7
LI N xolx2] xa] xe

OV_I - | 1 | Y3 | Y5_| NC +, = 1 Power supply for YO to Y5
2av| + [ yoll y2 va | nc
L I I1 I
Service power Qutput terminal Not used
supply for input
(output)
AFPX-C14P
AC power supply
terminal (input) Input terminal
! I |

=T ol o o ol o o d

[ © [coM] x1 [ xa[ xs[ X7
LI N]xo!l x| xal xs|

OM el ’ 1 I Y3 I Y5_| NC + —: Power supply for YO to Y5
2av[ + [ yol v2[ va ] nc]

T

L 1 Il |
Service power QOutput terminal Mot used
supply for input

(output)

AFPX-C14TD

DC power supply
terminal (input) Input terminal

| ol ol ol ol o o

..... PPPeeTY

| & Jcom x1 | x3| xs] x7
+ ] — I xol x2] xa] xe

Nl — [yt[ys[vs| N + ~: Power supply for YO to Y5
NC | 4+ [ voll vz vall nc

| Il Il |
Mot used Output terminal Mot used
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AFPX-C14PD
DC power supply
terminal (input) Input terminal

A |COIVII| X1 | xslxsl X7
+ ] — I xol x2] xa] xe

Nne] — Tyt [ys[vs] NC

+ — . Power supply for YO to Y5
[vo| v2][ ya[ nc]

Il |
Mot used Output terminal Mot used
AFPX-C30T
AC power supply
terminal {input) Input terminal
T 1T

*I_‘ T| ?l o T| al ?l J T| J Tl o ?l J ?l Jl T|
L | N Jcom| x1 ] x3| x5 x7 | xo[ xB[ x0| XF
@ |com| xo | x2 | xa [ x6 | x8 [ xa [ xc | xe

ov | — | Y1 ] Y3 [ Y5 | Yu — lyvo [ys ]| vp] +, - (Lef) : Power supply for YO to Y7
24V| + | Yo T | Y8 | YA | Yo | NC +, - (Right) : Power supply for Y8 to YD
ISITIRITY 1299005
L Il I
Senvice power Qutput terminal Not used
supply for input
{outpi
AFPX-C30P

AC power supply

terminal (input) Input terminal

T oo dadadddaddaalddd dl
e A 0 0 O 0 S S O
L | N Jecom| x1 ] xa| xs| x7 | xo| x8| xo | xF
@ Jcom[ xo [ x2 [ xa [ xe [ xs [ xa [ xc [ xe

UV_' - | Y1 | Y3 | Y5 | Y?_' - | Y9 | YB | YD I +,— (Left) : Power supply for YO to Y7
24V |_+ l YO l Y2 [ Y8 [ YA ’ YC | NC +, - (Right) : Power supply for Y& to YD
L I 1 ]
Service power Qutput terminal Not used
supply for input

(output)
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AFPX-C30TD

DC power supply
terminal (input)

Input terminal

T TITTTITT T

TT oo ool ddldad o dold
ﬁOTOTOTOTO?OTOTOT
+ | — [com| x1 [ x3 | x5 [ x7 | xo XD | XF
ﬁf—\l_OMIXOIX2|X4|X6|X8|XA|XC|XE
INC| — Tyt |ys[Ys[Y¥7 ]~ [Yo [YB]YD]| | +-(ef:Powersupplyforvotoy?
NC [+ | voll yalval vel[ + [[ vyal vall yc| nc] - -(Rignt: Power supply for v8 to Yo

TETTITY

Hiteds

Not used

Qutput terminal

AFPX-C30PD

DC power supply

terminal (input) Input terminal

ol

IS0 e0I2277%10

| d ol | ol o o o ol d
— 7777 T“T"T’“T“T”T
+ | — [com| x1 [ x3 | x5 [ x7 | xo XD | XF
ﬁf—\l_OMIXOIX2|X4|X6|X8|XA|XC|XE
| NC | — | Yilys|vys|vr I — [ Yo [YB[YD] | --em: Powersupply forYoto¥7
NC |_+ ol 2 vall vel + [[ yall ya| yc[ nc| + - Rignt): Power supply for Y8 to YD

T

it

L I 1L
Mot used Qutput terminal Not used
AFPX-C60T
AC power supply . .
terminal {input) Input terminal 1 Not used Input terminal 2
r 1T 1 f 1
1
=T oddaldd Iollillol
— TTTTTTTY TTT T
L | N Jecom| x1[ xa| x5 x7 || xo ﬂ xB | xo [ xF ]| [ nc[com[com] x11 | x13] x15[ x17 ] x1e] x18] x1p[ x1F]
@ Jcom| xo [ x2 | x4 [ x6 [ x8 [ xa [ xc [ xe [com[com] x10] x12 [ x14 [ x18 [ x18 [ x1a [ x1c[x1e] |
ov | = [yvilvyslys|yr]—=1velvelvyol | [nc]—= Ty1ilvia[vis|[vi7] = [v19]vie|viD]
24v [ + [[voll y2ll val ve|[ + [[ vyal[ val[ vycll nc| [nc | + [[yio[[vi2] v1a[[viel| + [v18] yia[vic] nc |
| |
TOO0 0 L L d
L Il L1 L Il Il
Sarvice power Output terminal 1 Mot used Mot used Cutput terminal 2 Mot used
m}rﬂhpm +, = (Left) : Power supply for YO to ¥7 +, = (Left) : Power supply for Y10 to Y17

+, = (Right) : Power supply for Y8 to YD

+, = (Right) : Power supply for Y18 to Y1D
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AFPX-C60P

AC power supply . .
terminal (input) Input terminal 1 Mot used Input terminal 2
r 1T 1 f 1
=1 Jddddd | o &l | ol _ET | ool d
— T TTTTTY t 7717177
L | N Jecom| x1[[ xa[ x5 | x7 | xo | xe | xo | xF | [ NcC|com[com| x11| x13] x15] x17 | x19| x18| x1D| X1F |
@ [com| xo [ x2 [ xa [ xs [ x8 [ xa [ xc | xe [com|com] x10] x12 | x14 | x16 [ x18 | x1A | x1c | x1E] |
ov | = [yvilvyslys|yr]—=1velvelvyol | [nc]—= Ty1ilvia[vis|[vi7] = [v19]vie|viD]
24v [ + [[voll y2ll val ve|[ + [[ vyal[ val[ vycll nc| [nc | + [[yio[[vi2] v1a[[viel| + [v18] yia[vic] nc |
T199979799T Tl9o909090 T 90900
o © L —
T 8 T 1333¢°
L Il L1 L Il Il
Service power Output terminal 1 Mot used Mot used Cutput terminal 2 Mot used
m{mnpm +, = (Left) : Power supply for YO to ¥7 +, = (Left) : Power supply for Y10 to Y17
+, = (Right) : Power supply for Y8 to YD +, = (Right) : Power supply for Y18 to Y1D
AFPX-C60TD
DC power supply
terminal (input) Input terminal 1 Not used Input terminal 2

[ 1T 1 I 1

1 999 dddddddedd

et 7799979777747 d

|

T

+ | —Jcom xi[ xa| xs| x7[ xs| x8] xp| XF NC [icom|com| x11 | x13] x15 [ x17 | x18| x1B| x1D| X1F
[ A fcom xo| x2| x4 | x6| x8| xa| xc| xe| [com|com| x10 | x12 | x14 | x16 | x18 | Xx1A | X1C | X1E |
[Ne] =Tyt [ya[vys [ yr]—- [ya[vye]vp] [ ne | — Ty [via[yis[yi7| — [vis [viB|viD]|
NC [+ [yollvaval[ve[+ [[yslval yc[nc NC [+ [viovi2|via[vie[ + [vis|via[vic[ nc

RIS YITIYETITITY: INPSSvRr R

L Il Il L Il Il
Not used Output terminal 1 Mot used Mot used Output terminal 2 Mot used
+ = {Left) : Power supply for YO to Y7 + = (Left) : Power supgly for Y10 to Y17
+, = (Right) : Power supply for Y8 to YD +, = (Right) : Power supply for Y18 to Y1D
AFPX-C60PD
DC power supply
terminal (input) Input terminal 1 Not used Input terminal 2

Loiddddddddddsdd 3t 97 qddfgddddssddd

|
T
+] —Jcom x1 ] xa] xs] x7 [ xe ] x8] xo| xF NC Jcom[com] x11 [ x1a [ xas] xa7 ] x1e [ xas | x1D] x1F
[ A fcom xo| x2| x4 | x6| x8| xa| xc| xe| [com|com| x10 | x12 | x14 | x16 | x18 | X1A | X1C | X1E |
[Ne] =Tyt [ya[vys [ yr]—- [ya[vye]vp] [ ne | — Ty [via[yis[yi7| — [vis [viB|viD]|
NC [+ [yollvaval[ve[+ [[yslval yc[nc NC [+ [viovi2|via[vie[ + [vis|via[vic[ nc
T/39¢ T[39¢20¢ TI39230099T
L Il I L Il L I
Not used Output terminal 1 Mot used Mot used Output terminal 2 Mot used

+ = {Left) : Power supply for YO to Y7 + = (Left) : Power supgly for Y10 to Y17
+, = (Right) : Power supply for Y8 to YD

+, = (Right) : Power supply for Y18 to Y1D
n Key Point:

Input terminal:
Each COM terminal in the same terminal block is connected within the unit.

However, the COM terminals of the input terminals 1 and 2 for C60 are isolated. (They are not
connected internally.)

Output terminal:
Each power supply terminal is separate. Use them in the range surrounded by the bold black lines.
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Chapter 3

Expansion Cassette and Expansion FPO
Adapter Specifications




3.1 Expansion Method

Two types of expansion method are available for the FP-X.

1. Installs the FP-X expansion unit or FP0O expansion unit (expansion FPO adapter) using the
expansion cable.

2. Installs the add-on cassette to the cassette mounting part of the FP-X control unit.

3.1.1 Expansion Using the Expansion Cable

For the FP-X, the FP-X expansion unit and the FP0O expansion unit (expansion FPO adapter AFPX-EFPO
is necessary) can be used by using the exclusive expansion cable.

ORRRARA g%@@!@@@@@@@@ QIR
RV DRRRRRRRDDSE PRI
! - ﬁiff .fu\| 2:%;
{ AR %}@@@@I@@@I@ AIYOR
BR[O PRRERRERRI|o IRPRRIDD] O]
Control unit Exp;nsion unit Expansion unit
N ~ v
Up to 8 units can be connected.
]l @4@@@@@} - T T
RO . ﬁ
o et 5
O = Fa rEL —
5] L
| ; |
a0 1EEE
J OB
IR [[O]
\.ﬂ_/ | ] Ty Ly
. Upto7 ) |
Control unit expansion Expansion Expansion Expansion
I/O units can  FPO unit 1 . unit3
be connected. adapter aﬁ';nswn

P

Note: Only one expansion FP0Q adapter can be installed at the last position of the FP-X expansion
bus. (It should be installed at the right hand side of the AFPX-E16 and E30.)

Up to seven FP-X expansion I/O units can be also installed between the control unit and
the expansion FPO adapter. However, there are restrictions on E14/E16.

A8
& Reference: <1.3.1 Restrictions on FP-X Expansion Unit>
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3.2 FP-X Expansion Unit

3.2.1 Parts and Functions

FP-X E16 exapansion I/O unit

potbd]  [EEid A
O e |mleE D
FP-X E16 ®—/ I’ml | FPXEl — H | E)ali?ast::;:‘::nt
®— g D
J[ ST [ooeses oUgHaEdEEs
Reldie RRIPIIRIO] | L
@ State that the expansion cover was removed.
FP-X E30 exapansion 1/O unit
o) : ollack |
B FRXVRRRD & RRFXRRRRREIE |—I HHHHHHHHHHHH
ort—t@m || = W o (WY
& e o/ [l
R
f) 9 2 I % |‘39'®"‘3‘3'3"‘3‘34 [o] | | [E
(é State that the expansion cover was removed.

@ Input and Output indicator LEDs

Indicates the on/off status of the input and output.

@ Input terminal block

This is the input terminal. A solderless terminal for M3 can be used.

® Output terminal block

This is the output terminal. A solderless terminal for M3 can be used.

@ Expansion connector

Connects with the control unit, expansion unit and the expansion FP0 adapter using the exclusive
expansion cable.

® Expansion cover

It is used after the expansion cable has been fitted.

® DIN rail attachment lever

This lever enables the expansion unit to attach to a DIN rail at a touch.

@ Terminator setting DIP switch

All switches should be turned on for the expansion unit installed at the last position .
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3.2.2 Power Supply Specifications

AC Power Supply

Specifications

Item £30
Rated voltage 100 to 240 V AC
Voltage regulation range 85 to 264 V AC

Inrush current

40 A or less (at 240 V AC, 25 °C)

Momentary power off time

10 ms (when using 100 V AC)

Frequency

50/60 Hz (47 to 63 Hz)

Leakage current

0.75 mA or less between input and protective earth terminals

Internal power supply part
Guaranteed life

20,000 hours (at 55 °C)

Fuse

Built-in (Cannot be replaced)

Insulation system

Transformer insulation

Terminal screw

M3

Service Power Supply for Input (Output) (AC power supply type only)

Specifications

Item £30
Rated output voltage 24V DC
Voltage regulation range 21.61t026.4V DC
Rated output current 04A
z\r/]i:ic;ur:rNeor:et) protection Available
Terminal screw M3

Note) This is a function to protect overcurrent temporarily. If a current load that is out of the
specifications is connected, it may lead to damages.

DC Power Supply

Item

Specifications

E30

Rated voltage

24V DC

Voltage regulation range

20.4t028.8V DC

Inrush current

12 A or less (at 25 °C)

Momentary power off time

10 ms

Internal power supply part
Guaranteed life

20,000 hours (at 55 °C)

Fuse

Built-in (Cannot be replaced)

Insulation system

Transformer insulation

Terminal screw

M3




3.2.3 Input and output specifications

Input specifications

ltem Description
E16 | E30
Insulation method Optical coupler
Rated input voltage 24V DC

Operating voltage range

21.6t026.4V DC

Rated input current

Approx. 4.3 mA

Input points per common

8 points/common | 16 points/common

(Either the positive or negative of input power supply can be
connected to common terminal.)

Min. on voltage/Min. on current

19.2V DC/3 mA

Max. off voltage/Max. off current

2.4V DC/M1 mA

Input impedance

Approx. 5.6 kQ

off>on

0.6 ms or less

Response time

on—off

0.6 ms or less

Operating mode indicator

LED display

EN61131-2Applicable type

TYPE3 (however, according to the above specifications)

Circuit diagram

=1
S
o
o]
£
2
£

R1

WW—O) XN

i g W
®]
@]
=

Relay output specifications

:R1=5.6 kQ R2=1kQ

Item

Description

E16/E14 | E30

Insulation method

Relay insulation

Output type

1a output (Relay cannot be replaced.)

Rated control capacity ">

2A 250VAC,2A 30vDC

(6 A or less/common) (8 A or less/common)
Output points per common 1 point/common, 1 point/common,
3 points/common 4 points/common
Response time off>on Approx. 10 ms
on—off Approx. 8 ms
Mechanical | 20 million times or more (Frequency of switching: 180 times/min.)
Lifetime Electri 100 thousand times or more (Frequency of switching at the rated
ectrical o : .
control capacity: 20 times/min.)
Surge absorber None
Operating mode indicator LED display

Note) Resistance load

Circuit diagram

'S
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Transistor type (NPN)

Item

Description

E16

E30

Insulation method

Optical coupler

Output type

Open collector

Rated load voltage

5t024V DC

Allowable load voltage range

4.75t026.4V DC

Max. load current

0.5A

Max. inrush current

1.5A

Input points per common

8 points/Common

8 points/Common,
6 points/Common

External power supply

Off state leakage current 1 pA orless
On state voltage drop 0.3V DC or less
Response time OFF—-ON | 1 ms orless
ON—>OFF | 1 ms or less
Voltage | 21.6t026.4V DC

Y0 to Y7

Y8 to YD

(+ and — terminals) Current E16 45 mA or less —
E30 45 mA or less 35 mA or less
Surge absorber Zener diode
Operating mode indicator LED display
Circuit diagram
Outputindicator LED |
M + terminal

Outupt terminal

External

A E T e TR
&) o awer f
S e || B L & : _| supply of 24V DC
® (2w ‘g_ I : ™ load
ko] L g l 1 | —terminal L Sto24VDC
= T =

|

|
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Transistor type (PNP)

Item

Description

E16

E30

Insulation method

Optical coupler

Output type

Open collector

Rated load voltage 24V DC
Allowable load voltage range | 21.6to 26.4 V DC
Max. load current 0.5A

Max. inrush current 1.5A

Input points per common

8 points/Common

8 points/Common,
6 points/Common

Off state leakage current 1 pA orless
On state voltage drop 0.5V DC or less
Response time OFF—-ON | 1 ms orless
ON—>OFF | 1 ms or less
Voltage | 21.6t026.4V DC

External power supply

Y0 to Y7

Y8 to YD

(+ and — terminals) Current E16 65 mA or less —

E30 65 mA or less 50 mA or less
Surge absorber Zener diode
Operating mode indicator LED display

Circuit diagram

External
power

supply
Load
power

24y DC

—+ terminal

an)

’I

1

E =

5 1
I |

(& ‘O

T 5 R T
£ 2 ||
[1}] =

IS O —e o4

‘— supply
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3.2.4 Terminal layout

AFPX-E16R

Input terminal
I 1

ST
LT TTTTTTY

COM[COM| X1 | X3 [ X5 | X7
coMm coM X0 | x2 | x4 | x6

® Relations between the output
terminals and COM terminals

|J Y5 Y7
coI I 2|Y3] 3|| Y6 |

L

Qutput terminal

AFPX-E16T
Input terminal
I 1

{}%ll%l%él

Y1 —C0
YO0 C1
Y2 to Y4 c2
Y5 to Y7 C3
AFPX-E16P

Input terminal
I 1

Tl T' T' d TI d TI

com{com| x1 | x3| x5 x7

com[com| x1 | x3| x5 x7

com|com xo | x2 | x4 [ xe

com|lcom| xo | x2 | xa | xs |

Nef| — [y1[vs[vs]yr Nl — Tyt ys[vys|vyr]
Ne | + [ vol y2l vall ve NC | + [ yoll vo2ll vall ve = Power supply for YO ta Y7
19977170 T/0279090¢9
L 1L | 1 I ]
Not used Output terminal Not used Output terminal
AFPX-E16X AFPX-E14YR
Input terminal Output terminal

%%%%é%%%%%

I

#1147

COM COM| X1 | X3 [ X5 | X7
COM COM, X0 [ x2 | x4 x6

@ Relations between the output
terminals and COM terminals

|Y|0_|| Ylu] Y2 | ya Y5 || Y7
co[c1[calva[cs ve[

Y1 —C0

YO —«C1

COMCOM X9  XB | XD  XF Y8 | YA | NC YB YD Y2 to Y4 c2
COM COM| X8 | XA | XC | XE ca| yo[nc[es] ve[[| YstoY? C3
Y8 to YA Cc4

ol

;‘_":_ J,| ! ‘Ll 5 <L|0 $| 5

g D O YBto YD—C5

Input terminal

Not used  Oufput terminal Notused Output terminal
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AFPX-E30R

AC power supply
terminals (Input) Input terminals
I 1T 1

L | N—ICOM" X1 | X3 | XS I X7 I X9 | XB | XD I XF @ Relation between output terminals and COM terminals
D |com| xo | x2 | x4 | x6 | x8 [ XA | XC | XE
Yo ——C0
YT ——C1
Y2to Y5 c2
ov | volvi[vy2[vaJca[vy7 |[yo]|Ya]YC Y610 Y9 c3
2v] coll cillcz2l va[ vs | vye| yall ca| yBI YD YAto YD ca
| I |
Service power Qutput terminals
supply terminals
for input (output)
AFPX-E30RD
DC power supply
terminal (input) Input terminal
I 1 1
?-% dofddfdeddddoddd
+ coM x1 | x3 | xs[ X7 | xo[ xB[ XD| XF . . .
A 0M| X0 X2 X4 X6 X8 XA | XC XE @ Relation between output terminals and COM terminals
Yo co
Y1 c1

Y2toY5——C2

IJ ’J I_[YA YC Y610 Y9 c3
il va | v lve | vafce| ve| v5] "evo—c

L Il |

Not used Qutput terminal
AFPX-E30T
AC power supply
terminal (input) Input terminal

[ 1T 1

1 99d77795993d4394

L | N Jeom| x1 | x3 | x5 x7 [ xo | x8 [ XD | XF
D [com| xo [ x2 [ xa [ x6 | x8 [ xa | xc | xe

O\Q — | Y1 l Y3 | Y5 [ \7_' — | Y9 | YB | YDl +,~ (Left) : Power supply for YO to Y7
2av] + | vol[ ya[ va[ vye | + [ ya[[ ya[l yc| NC| *~(Right):Powersupply for Y8to YD

L Il I
Service power Qutput terminal Not used
supply for input

{output)
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AFPX-E30P

AC power supply
terminal (input)

NSNS e2221111Y

0_|??OTOTO|?|OTO|?O|?O?

L | N fcom x1]| xa || xs| x7| xe| x| X0 | XF

Input terminal

@ [com| xo [ x2 | x4 [ x6 [ x8 | xa [ xc [ xe
ov | — l Y1 | '3 I Y5 l Y?_I — | vyolve | vp] +, - (Left) - Power supply for YO to Y7
24V |_+ [ Y8 l YA | yc I NC +, = (Right) : Power supply for Y8 to YD
7] %T M LML
L Il Il
Service power Output terminal Not used
supply for input
{output)
AFPX-E30TD
DC power supply

terminal (input) Input terminal

I 17

+1 %%%%%%%%%%%%%%%%
i 0 0 0 0 0 A 0 SR S o R e S SR R
+ —|COM|X1|X3|X5|X?|X9 XB | XD | XF
| A [com| xo | x2 | xa | x6 | x8 | xa | xc | xe |

I NCI - I Y1 l Y3 | Y5 | Y7 ] - | Y9 | YB | YD] +, = (Left) : Power supply for Y0 to Y7
NC |_+ Y0 | Y2 [ Y4 l Y6 |_+ | Y8 | YA | YC | NC + — (Right) : Power supply for Y& to YD

- . --lff[,lfft%f
L I L (-

Mot used Qutput terminal Mot used

AFPX-E30PD
DC power supply
terminal (input)

I 17

Sd T,I T' dl T' d T' J Tl d T' dl ?I dl T' d ?I

— Jcom| x1 | x3 | x5 | x7 [ xe | x8| x0 | xF

Input terminal

+
| A [com| xo | x2 | xa | x6 | x8 | xa | xc | xe |
I NCI - Y‘l l Y3 | Y5 | Y7 ] - | Y9 | YB | YD ] + - (Left) : Power supply for YO to Y7
NC |_+ | Y2 | Y8 | YA | YC | NC + — (Right) : Power supply for Y& to YD
SRTIIIIIIEIETIIIL
L I L L1
Mot used Qutput terminal Mot used

Input terminal:
Each COM terminal in the same terminal block is connected within the unit.

Output terminal:
Each COM terminal(CO, C1 ...) of Ry type is separate.
Each power supply terminal of Tr type is separate. Use them in the range surrounded by the bold black

lines.
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3.3 FP-X Expansion FPO Adapter

3.3.1 Overview

For the FP-X, a maximum of 3 units of the FP0O expansion units (expansion I/O unit, intelligent unit) can
be used using the expansion FPO adapter.

All FPO expansion unit can be used.
- DC input unit

- Transistor output unit

- Relay output unit

- Analog I/O unit

- Thermocouple unit

- Network unit

o

oo

| = = \ynl
Expansion FPO expansion adapter
FPO (up to 3 units)
adapter

Note:

The expansion FPO adapter does not function by itself. Always connect the FPO expansion unit to it.
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3.3.2 Parts and Functions

FP-X expansion FPO adapter (AFPX-EFPQ)

®
e — = u;__;l?\ﬁ'\ SR
HHHHEEEHE Y p— guvTy ) TuuUg
@[ =h-@
/ — .
LI—I Aﬁﬁ'f‘hl -\J

I = DIN standard
M — ® rail attachment

@ Status indicator LEDs

LED

POWER | Green | When the power of 24 V DC is supplied and the communication starts with the
control unit, the LED lights. When the communication cannot be carried out, it
goes out.

IIF Green | When the communication starts with the control unit, the LED lights. When the
communication cannot be carried out, it goes out.
When the FPO expansion unit is not connected, it flashes.

ERROR | Red When an error occurs on the connection with the FPO expansion unit, it flashes.

@ FP-X expansion bus connector

Connects the FP-X control unit (or FP-X expansion unit). The provided expansion cable (AFPX-ECO08) is
used for the connection.

It is not necessary to specify the TERM (terminal) setting for the expansion FPO adapter.

® Power supply connector (24V DC)
Supply the power of 24 V DC. The provided power supply cable (AFP0581) is used for the connection.
Supply the power from the service power supply for the input of the FP-X control unit.

@ FPO expansion connector
Connects the FPO expansion unit.

® Expansion hook
This hook is used to secure the FP0O expansion unit.

® DIN rail attachment lever
This lever enables the expansion unit to attach to a DIN rail at a touch. The lever is also used for
installation on the mounting plate slim type) (AFP0803).

General specifications

Iltem Specifications
Rated voltage 24V DC
Voltage regulation 21.61t026.4V DC
Inrush current 20A or less (24 V DC, at 25 °C)
Fuse Built-in (Replacement is not available)
Insulation system Non-isolated
Power supply connector 3-pin connector (Power supply cable AFP0581 is provided.)
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Chapter 4

/O Allocation




4.1 1/0 Allocation

FP-X Control Unit

X0 to XOF 1st Expansionunit  2nd Expansion unit  3rd Expansion unit 8th Expansion unit
YO to YOF X300 to X39F X400 to X49F X500 to X59F X1000 to X109F
f Y300 to Y39F Y400 to Y49F Y500 to Y59F Y1000 to Y 109F
Slot0 Slot 1
(Cassefte mounting part 1) {Cassette mounting part 2)
X100 to X19F X200 to X29F
Y100 to Y19F Y200 to Y29F
Input Output
Control unit X0 to X9F (WX0 to WX9) YO to Y9F (WYO to WY9)
(Csal“:‘)f%t)te mounting Part1 1y 400 to X19F (WX10 to WX19) | Y100 to YA9F (WY10 to WY19)
(Csal“:‘)felt)te mounting part2 | y»00 to X29F (WX20 to WX29) | Y200 to Y29F (WY20 to WY29)
Expansion 1st unit X300 to X39F (WX30 to WX39) Y300 to Y39F (WY30 to WY39)
Expansion 2nd unit X400 to X49F (WX40 to WX49) Y400 to Y49F (WY40 to WY49)
Expansion 3rd unit X500 to X59F (WX50 to WX59) Y500 to Y59F (WY50 to WY59)
Expansion 4th unit X600 to X69F (WX60 to WX69) Y600 to Y69F (WY60 to WY69)
Expansion 5th unit X700 to X79F (WX70 to WX79) Y700 to Y79F (WY70 to WY79)
Expansion 6th unit X800 to X89F (WX80 to WX89) Y800 to Y89F (WY80 to WY89)
Expansion 7th unit X900 to X99F (WX90 to WX99) Y900 to YO9F (WY90 to WY99)
Expansion 8th unit X1000 to X109F Y1000 to Y109F
P (WX100 to WX109) (WY100 to WY109)

Note) The ranges of the /0O numbers which are actually used differ depending on the cassettes and units.

Regarding I/O number

e Specifying X and Y numbers

On the FP-X and the FPO, the same numbers are used for input and output.

Example: X20
Y20

- The same numbers are used for input and output

e Expression of numbers for input/output relays
Input relay “X” and output relay “Y” are expressed as a combination of decimal and hexadecimal
numbers as shown below.

Decimal

1,2,3~ -~ 9

g

Hexadecimal

1,23~ 9, AB- F

]

e Slot No.

Slot No. is the number indicating the installing position of the cassette which is used to generate
programs by the add-on cassette.
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4.2 Allocation of FP-X Control Unit

The 1/O allocation of FP-X control unit is fixed.

1/0 numbers
Type of control unit Number of allocation 1/0 number

. Input (8 points) X0 to X7

FP-X C14 control unit Output (6 points) YO to V5

. Input (16 points) X0 to XF

FP-X C30 control unit Output (14 points) Y0 to YD
Input (32 points) i?ot(;ox; F

FP-X C60 control unit

Output (28 points) Y0to YD

putiep Y10 to Y1D

4.3 FPO Expansion Unit Allocation

The FP-X expansion unit is installed on the right side of the FP-X control unit.

1/0 numbers (when installed as the first expansion unit)

Type of expansion unit

FP-X E16 expansion I/O unit

FP-X E30 expansion I/O unit

FP-X E16X expansion input unit

FP-X E14YR expansion output unit

Number of allocation 1/0 number
Input (8 points) X300 to X307
Output (8 points) Y300 to Y307
Input (16 points) X300 to X30F
Output (14 points) Y300 to Y30D
Input (16 points) X300 to X30F
Output (14 points) Y300 to Y30D

Note) E16 cannot be connected on the right side of E16.
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4.4 Allocation of FPO Expansion Unit

4.4.11/0 Allocation

The FPO expansion unit is installed on the right side of the FPO expansion adapter.
The 1/0 numbers are allocated from the unit nearest to the expansion FPO adapter in ascending order.

=u

=u oo

-

Expansion FP0 adapter

FPO expansion unit
Expansion unit 1

Expansion unit 2

Expansion unit 3

= T

4.4.2 Number of Expansion Units and 1/O Allocation

Only one expansion FP0O adapter can be connected at the last position of the FP-X expansion bus.
The 1/O allocation varies depending on the installation location of the expansion FPO adapter

Expansion location

Expansion unit 1

Expansion unit 2

Expansion unit 3

Expansion st unit X300 to X31F X320 to X33F X340 to X35F
Y300 to Y31F Y320 to Y33F Y340 to Y35F
Expansion 2nd unit X400 to X41F X420 to X43F X440 to X45F
Y400 to Y41F Y420 to Y43F Y440 to Y45F
Expansion 3rd unit X500 to X51F X520 to X53F X540 to X55F
Y500 to Y51F Y520 to Y53F Y540 to Y55F
Expansion 4th unit X600 to X61F X620 to X63F X640 to X65F
Y600 to Y61F Y620 to YG3F X640 to X65F
Expansion 5th unit X700 to X71F X720 to X73F X740 to X75F
Y700 to Y71F Y720 to Y73F Y740 to Y75F
Expansion 6th unit X800 to X81F X820 to X83F X840 to X85F
Y800 to Y81F Y820 to Y83F Y840 to Y85F
Expansion 7th unit X900 to X91F X920 to X93F X940 to X95F
Y900 to YO1F Y920 to YO3F Y940 to YO5F
Expansion 8th unit X1000 to X101F X1020 to X103F X1040 to X105F
Y1000 to Y101F Y1020 to Y103F Y1040 to Y105F

Note) The ranges of the I/O numbers which are actually used differ depending on the units.
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4.4.31/0 Allocation of FPO Expansion Unit

I/0 do not need to be set as I/O allocation is performed automatically when an expansion unit is added.
The 1/O allocation of expansion unit is determined by the installation location.

1/0 numbers (when installed as the first expansion unit)
Carry the digit of hundreds place one by one since the second expansion unit.

. Number of Expansion Expansion Expansion
Type of unit . . A A
allocation unit 1 unit 2 unit 3
FPO-E8X Input (8 points) X300 to X307 X320 to X327 X340 to X347
Input (4 points) X300 to X303 X320 to X323 X340 to X343
FPO-ESR Output (4 points) | Y300 to Y303 Y320 to Y323 Y340 to Y343
FPO-E8YT/P Output (8 points) | Y300 to Y307 Y320 to Y327 Y340 to Y347
FPO FPO-E8YR
Expansion unit FPO-E16X Input (16 points) X300 to X30F | X320 to X32F X340 to X34F
FPO-E16R Input (8 points) X300 to X307 X320 to X327 X340 to X347
FPO-E16T/P Output (8 points) | Y300 to Y307 Y320 to Y327 Y340 to Y347
FPO-E16YT/P | Output (16 points) | Y300 to Y30F | Y320 to Y32F Y340 to Y34F
Input (16 points) X300 to X30F | X320 to X32F X340 to X34F
FPO-E32T/P
Output (16 points) | Y300 to Y30F | Y320 to Y32F Y340 to Y34F
Input (16 points) WX30 WX32 WX34
CHO (X300 to X30F) | (X320 to X32F) | (X340 to X34F)
FPO analog 1/O EPO-A21 Input (16 points) WX31 WX33 WX35
unit CH1 (X310 to X31F) | (X330 to X33F) | (X350 to X35F)
Output (16 points) WY30 Wys2 Wys4
(Y300 to Y30F) | (Y320 to Y32F) | (Y340 to Y34F)
FPO A/D FP0-AS0 Input (16 points) WX30 WX32 WX34
conversion unit FPO-TC4 CHO, 2, 4,6 (X300 to X30F) | (X320 to X32F) | (X340 to X34F)
FPO thermo- FPO-TC8 Input (16 points) WX31 WX33 WX35
couple unit CH1,3,5,7 (X310 to X31F) | (X330 to X33F) | (X350 to X35F)
Input (16 points) WX2 WX4 WX6
CHO, 2, 4 (X20 to X2F) (X40 to X4F) (X60 to X6F)
FPO Input (16 points) WX3 WX5 WX7
RTD unit FPO-RTD6 CH1,3,5 (X30 to X3F) (X50 to X5F) (X70 to X7F)
) WY2 WY4 WY6
Output (16 points | v o015 yoF) | (Y40 to YAF) | (Y60 to Y6F)
Input (16 points) WX30 WX32 WX34
(X300 to X30F) | (X320 to X32F) | (X340 to X34F)
FPO D/A FPO-A04V Output (16 points) | WY30 WY32 WY34
conversion unit | FP0-A04I CHO, 2 (Y300 to Y30F) | (Y320 to Y32F) | (Y340 to Y34F)
Output (16 points) | WY31 WY33 WY35
CH1, 3 (Y310 to Y31F) | (Y330 to Y33F) | (Y350 to Y35F)
FPO EPO-IOL Input 32 points X300 to X31F | X320 to X33F X340 to X35F
I/0 link unit Output 32 points Y300 to Y31F | Y320 to Y33F Y340 to Y35F

¢ The data for the each channels of FPO A/D conversion unit (FP0-A80), FPO thermocouple unit (FPO-
TC4/FPO-TC8) , FPO RTD unit(FPO-RTD6) and FPO D/A conversion unit (FPO-A04V/FP0-A041) is
converted and loaded with a user program that includes a switching flag to convert the data.

¢ Regarding FP0O CC-Link slave unit, please refer to the exclusive manual.




4.5 1/0 Allocation of FP-X Add-on Cassette

The FP-X add-on cassette is mounted on the FP-X control unit.

1/0 numbers
1/0 No.
. Cassette Cassette
Type of control unit . .
mounting part 1 | mounting part 2
Slot 0 Slot 1
FP-X communication AFPX-COM1 B B
cassette
FP-X communication AFPX-COM2 B B
cassette
o FP-X communication AFPX-COM3 B B
Communication | cassette
cassette FP-X communication AFPX-COM4 B B
cassette
FP-X communication AFPX-COMS5 B B
cassette
FP-X communication AFPX-COM6 B B
cassette
FP-X analog input CHO WX10 CHO WX20
cassette "' AFPX-AD2 CH1 WX11 CH1 WX21
FP-X analog output CHO WY10 CHO WY20
cassette AFPX-DA2 CH1 WY11 CH1 WY21
CHO WX10 CHO WX20
z:s'i(eftga'og Vo AFPX-A21 CH1 WX11 CH1 WX21
WY10 WY20
FP-X thermocouple CHO WX10 CHO WX20
cassette AFPX-TC2 CH1 WX11 CH1 WX21
Application CHO WX10 CHO WX20
cassette FP-X RTD cassette AFPX-RTD2 CH1 WX11 CH1 WX21
FP-X input cassette AFPX-IN8 From X100 From X200
FP-X output cassette AFPX-TR8 From Y100 From Y200
FP-X output cassette AFPX-TR6P From Y100 From Y200
From X100 From X200
FP-X I/O cassette AFPX-IN4T3 From Y100 From Y200
FP-X pulse I/O cassette From X100 From X200
Note3) AFPX-PLS From Y100 From Y200
FP-X master memory AFPX-MRTC B B
cassette

Note1) There is no 1/O for the communication cassette and master memory cassette.

Note2) Digital conversion values are KO to 4000. As the resolution is 12 bits, upper 4 bits are always 0.
Note3) The pulse I/0 cassette cannot be used with the Tr type.
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Chapter 5

Installation and Wiring




5.1 Installation

Be thoroughly familiar with the following contents before using the units to eliminate the causes which
occur the failure or malfunction of each unit.

5.1.1 Installation Environment and Space

Operating environment (Use the unit within the range of the general specifications when installing)
*Ambient temperatures:0 ~+55°C
*Ambient humidity: 10% to 95% RH (at 25°C, non-condensing)
*Keep the height below 2000m.
*For use in pollution Degree 2 environment.
*Do not use it in the following environments.
- Direct sunlight
- Sudden temperature changes causing condensation.
- Inflammable or corrosive gas.
- Excessive airborne dust, metal particles or saline matter.
- Benzine, paint thinner, alcohol or other organic solvents or strong alkaline solutions such as ammonia
or caustic soda.
- Direct vibration, shock or direct drop of water.
- Influence from power transmission lines, high voltage equipment, power cables, power equipment,
radio transmitters, or any other equipment that would generate high switching surges.
(Min.100mm or less)

Static electricity
-Before touching the unit, always touch a grounded piece of metal in order to discharge static electricity.
-In dry locations, excessive static electricity can cause problems.

Measures regarding heat discharge
¢ Always install the unit orientated with the tool port facing outward on the bottom in order to prevent the
generation of heat.

Upside-down Horizontal installation Installation getting
of PLC main unit the DIN rail upright

¢ Do not install the unit above devices which generate heat such heaters, transformers or large scale
resistors.
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Installation space
e Leave at least 50mm of space between the wiring ducts of the unit and other devices to allow heat

radiation and unit replacement.

A
50 mm or more

50 mm or more

¢ Maintain at least 100mm of space between devices to avoid adverse affects from noise and heat when
installing a device or panel door to the front of the PLC unit.

100 mm

or more
-

Panel door

PLC unit
Other device

e Leave at least 100mm of space open from the front surface of the control unit in order to allow room for
programming tool connections and wiring.

5.1.2 Installation and Removal

Attachment to DIN rail and removal from DIN rail
Can be simply attached to DIN rail.

Procedure of installation method
(1) Fit the upper hook of the unit onto the DIN rail.

(2) Without moving the upper hook, press on the lower hook to fit the
unit into position.

Procedure of removal method
(1) Insert a slotted screwdriver into the DIN rail attachment lever.

(2) Pull the attachment lever downwards.

(3) Lift up the unit and remove it from the rail.




Installation with screws
Use M4 size screws for the installation

afl Reference: For the information on the installation dimensions,
<13.1.4 Dimension Diagram for Installation

Installation and removal of the expansion FP0O adapter/FP0 expansion unit
Attachment to DIN rail and removal from DIN rail
Can be simply attached to DIN rail.

Procedure of installation method B
(1) Fit the upper hook of the unit onto the DIN rail. ’ i

(2) Without moving the upper hook, press on the lower hook to fit the | J f

unit into position. I |
‘mp
Procedure of removal method U
(1) Insert a slotted screwdriver into the DIN rail attachment lever.
(2) Pull the attachment lever downwards.
3‘ gl ]|
. . . . e
(3) Lift up the unit and remove it from the rail. (;/7;*1?1
2

Installation Using the Optional Mounting Plate

When using the slim type mounting plate (AFP0803) (for mounting FPO)

Use M4 size pan-head screws for attachment of the slim type mounting plate and install according to the
dimensions shown below.

dmm__ 125mm 10mm| | Installation
i d T By
J ©f
d v 30 mm
El d
(e 1
flio
@ - 30 mm
[m|
1 ENIwM
?5 mm’ 6 mm . .

The rest of the procedure is the same as that
for attaching the unit to the DIN rails.

Tighten the screws after joining all of the slim type mounting plate to be connected. Tighten the screws
at each of the four corners.
[Example] When two expansion units

(Unit: mm)
© © x
E
o
o
@ O *
50mm |

54



5.2 Installation Using Expansion Cable

The FP-X expansion unit and the FP-X expansion FPO adapter are connected to the control unit using
the exclusive expansion cable.

-The expansion cable (AFPX-ECO08) is packaged with the expansion unit and expansion FP0O adapter.
(It can be purchased separately.) The expansion cables (AFPX-EC30 and AFPX-EC80) are sold
separately.

ﬁ Note:

-The total length of the expansion cables should be within 160 cm.
-When using the expansion cable (AFPX-EC30 or EC80), keep it away from the devices and wirings
generating noises as much as possible.
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5.2.1 Expansion Method of FP-X Expansion Unit

1. Remove the expansion cover.

2. Fit the expansion connector cable into the expansion connector part of the control unit and the
one (left side) of the expansion I/O unit.

e

4. Set the terminator setting switch. All the switches of the expansion unit installed at the last
position should be on.

PISEORERT
[Sleelelel)
Terminator ——Hionl[ :f_
setting \Pm -
DIP switch [J “‘
e
PORIRP]O

5. Install the expansion cover.




5.2.2 How to Connect with FP-X Expansion FPO Adapter

1. Remove the expansion cover.
There is no expansion cover for the expansion FPO adapter.

Note:

Although there is no terminator setting switch for the expansion FP0O adapter, the terminator setting has
been done within the expansion FPO adapter. Turn off the terminator setting switches of the other
expansion units.




5.3 Expansion Method of FPO Expansion Unit

The FPO expansion unit (expansion unit, intelligent unit) is expected by connecting to the right side of the
FP-X expansion FPO adapter.

Unit expansion is done using the right-side connector for FPO expansion and expansion hook on the side
of the unit.

1. Raise the expansion hooks on the top and bottom sides of the unit with a screwdriver.

2. Align the pins and holes in the four corners of the control unit and expansion unit, and insert
the pins into the holes so that there is no gap between the units.
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5.4 How to Install Add-on Cassette

The add-on cassette is fitted with the control unit using the provided screws.
Note:

The add-on cassette must be secured with the control unit using the screws in the actual use for

preventing the affect of vibrations.

The backup battery (option) should be before installing the add-on cassette.

The installation must be carried out when the power supply is off. If the power supply is on, it may cause

faults.

Recommended screw
Recommended screw | Size and other conditions Quantity

Material: SW pan head (+) P-tight 2.6-16

galvanization, trivalent chromate (black)

Tapping screw 2 pcs/1 cassette

5.4.1 Installing Communication Cassette

EE
Note:

The communication cassette can be installed only in the cassette mounting part 1 of the control
unit.

Installation on the control unit

Connect the connector on the back of the communication cassette and the connector of the cassette
mounting part of the control unit, and secure the two positions, bottom left and top right, with the screws.
It is no problem if the ribs remain. (AFPX-COM5 has no rib.)

The screw’s tightening torque should be 0.3 to 0.5 N-m. Screw securely.
[ |

Secured at 2 positions

\l_ ] Ribs
Installation on the application cassette
Remove the cover of the application cassette that was secured previously.
Connect the connector on the back of the communication cassette and the connector at the front of the
application cassette, and secure the two positions, top left and bottom right of the communication
cassette which the ribs were cut, with the screws. (AFPX-COMS5 has no rib. Install it after the wiring of
the application cassette.)

The screw’s tightening torque should be 0.3 to 0.5 N-m. Screw securely.
& Communication cassette

y Application cassette Communication cassette

&

Application cassette

E

Remove the cover. .
Secured at 2 positions.

Cut ribs.




5.4.2 Installing Application Cassette

EE
Note:

The application cassette can be installed only in the cassette mounting part 1 and 2 of the control
unit.

Installation on the control unit
Connect the connector on the back of the application cassette and the connector of the cassette
mounting part of the control unit, and secure the two positions, bottom left and top right, with the screws.

The screw’s tightening torque should be 0.3 to 0.5 N-m. Screw securely.

-1
L]

Secured at 2 positions.

5.4.3 Precautions on Installation

Do not touch the back side of the add-on cassette and the connector.
The parts such as IC, etc. may be damaged by static electricity.

5.4.4 State When Add-on Cassette is Installed

Communication cassette

Application cassette




5.5 Power Supply

5.5.1 AC Power Supply

Wiring of power supply

Separate the wiring systems to
the control unit and the 1/O devices.

Breaker é”

Use the isolation transformer
in situations of excess noise.

The wire should be 2mm2 (AWG14) or larger,

and twisted.

Earth terminal I

Grounding

Power supply terminal (supplies 100-240 V AC)

:

C30/C60

O

@ [com X

RN

L N X0

RO

C14

Confirm that the power supply voltage is within the allowable range of the power supply.

Rated input voltage

Allowable voltage
amplitude range

Rated frequency

Allowable frequency
range

100 to 240 V AC

85 to 264 V AC

50/60 Hz

47 to 63 Hz

EE
Note:

Using the power supply of the outlying voltage and frequency, or using inappropriate wires may cause
the fault of the power supply of the PLC.

Reference: <5.7 Wiring of Terminal Block>

Isolation of power supply systems
Isolate the wiring systems to the FP-X, output devices and mechanical power apparatus.

Breaker
o—cTo Mechanical
o—dTo power
o—0C b apparatus

6? Input/output
) devices

JTo
e | e

Isolation
transformer
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s
Note: Power supply of the FP-X expansion units

Be sure to supply power to the FP-X expansion units and the control unit from the same power supply,
and turn the power on and off simultaneously for both.

DA |

The same wiring

system.

Turn on/off

simultaneously. Control Expansion
unit unit

To avoid the influence of noises

Use the power supply causing less noise. The inherent noise resistance is sufficient for the noise
superimposed on the power wires, however, the noise can be attenuated further by using the isolation
transformer.

Also, twist the power supply cables to minimize adverse effects from noise.

Grounding
Ground the instrument to increase noise suppression.

Exclusive grounding

e For grounding purposes, use wiring with a minimum of 2 mm?Z The grounding connection should have
a resistance of less than 100Q.

¢ The point of grounding should be as close to the PLC unit as possible. The ground wire should be as
short as possible.

o If two devices share a single ground point, it may produce an adverse effect. Always use an exclusive
ground for each device.

O CORRECT >< INCORRECT

p Other device Other device
LC (Inverter etc.) PLC (Inverter etc.)

= = ]
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5.5.2 DC Power Supply

Wiring of power supply

Separate the wiring systems to the
control unit and the I/O devices.

Insulated DC
power supply
—_— ]

Breaker

— —

The wire should be 2mm? (AWG14)
or larger, and twisted.

Earth
terminal

Grounding

C30/C60

Power supply terminal (supplies 24 V DC)

Confirm that the power supply voltage is within the allowable range of the power supply.

Rated input voltage

Allowable voltage
amplitude range

24 \VDC

20.4 to 28.8 VDC

EE
Note:

Using the power supply of the outlying voltage, or using inappropriate wires may cause the fault of the

power supply of the PLC.

L Reference: <5.7 Wiring of Terminal Block>

Isolation of power supply systems
Isolate the wiring systems to the FP-X, output devices and mechanical power apparatus.

Circuit breaker

o—e e Mechanical
o—e | » power
o—a e apparatus
]
Input/Output
e devices
& —]
i Control
ﬁ unit
Insulated DC

power supply




il Note: Power supply of the FP-X expansion units
Be sure to supply power to the FP-X expansion units and the control unit from the same power supply,
and turn the power on and off simultaneously for both.

—a o—

—0 b——

Insulated DC
power supply

Control Expansion
unit unit

To avoid the influence of noises

Use the power supply causing less noise. The inherent noise resistance is sufficient for the noise
superimposed on the power wires, however, the noise can be attenuated further by using the isolation
transformer.

Also, twist the power supply cables to minimize adverse effects from noise.

Grounding
Ground the instrument to increase noise suppression.

Exclusive grounding

e For grounding purposes, use wiring with a minimum of 2 mm?Z The grounding connection should have
a resistance of less than 1009.

¢ The point of grounding should be as close to the PLC unit as possible. The ground wire should be as
short as possible.

o If two devices share a single ground point, it may produce an adverse effect. Always use an exclusive
ground for each device.

O CORRECT >< INCORRECT

p Other device QOther device
LC (Inverter etc.) PLC (Inverter etc.)

= = ]
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5.5.3 Power Supply for Expansion FPO Adapter

Use the power supply cable provided
as an accessory to supply power to the unit.

Power supply
cable

Power supply cable

Power supply wiring for the unit

Use the power supply cable (Part No.:AFP0581) that comes with the unit to connect the power supply.

- Brown: 24V DC
-Blue: 0V
- Green: Function earth (FE)

Power supply wire

To minimize adverse effects from noise, twist the brown and blue wires of the power supply cable.

Power supply from the servicing power supply for the input of the FP-X control unit

e To protect the system against erroneous voltage from the power supply line, use an insulated power
supply with an internal protective circuit (electric cable that reinforced insulation or double insulation

has been made).
e The regulator on the unit is a non-insulated type.

e To turn the power supplies on simultaneously, supply the power for the expansion FP0 adapter from

the servicing power supply for the input of the FP-X control unit.




Measures regarding power supply sequence (start up sequence)

¢ To ensure and ease the power supply sequence of the expansion FP0 adapter, supply the power for
the expansion FPO adapter from the servicing power supply for the input of the FP-X control unit.

» The power supply sequence should be set up so that power to the FPO expansion unit is turned on
before the FP-X system power supply.

» The power supply sequence should be set up so that power to the FP-X system and FPO expansion
unit is turned off before the input/output power supplies. If the input/output power supplies are turned
off before the power to the expansion FP0O adapter, the control unit will detect the input fluctuations and
may begin an unscheduled operation.

When turning on:

Power supply for FPO — Power supply for FP-X, Expansion FPO adapter — Power supplies for I/O
devices

When turning off:

Power supply for FP-X, Expansion FPO adapter — Power supply for FPO — Power supplies for 1/0O
devices

Grounding

- In situations of excess noise

Under normal conditions, the inherent noise resistance is sufficient. However, in situations of excess
noise, ground the instrument to increase noise suppression.

- Exclusive grounding

¢ The grounding connection should have a resistance of less than 100Q.

¢ The point of grounding should be as close to the PLC unit as possible. The ground wire should be as
short as possible.

o If two devices share a single ground point, it may produce an adverse effect. Always use an exclusive
ground for each device.

o CORRECT X INCORRECT

Other device
p Other device
LC (Inverter etc.) PLC (Inverter etc.)

T L ——

|
Note:

Depending on the surroundings in which the equipment is used, grounding may cause problems.

[Example]

Since the power supply line of the expansion FPO adapter power supply connector is connected to the
function earth through a varistor, if there is an irregular potential between the power supply line and earth,
the varistor may be shorted.

24V DC

ov *
L
% ﬁ_ Varistor (82 V)
Function earth

Expansion FP0 adapter
power supply line




5.6 Wiring of Input and Output

Do not apply the voltage that exceeds the rated input voltage to the input terminal.

5.6.1 Input Wiring

Connection of photoelectric sensor and proximity sensor

Relay output type NPN open collector output type
Il\a’cc@) L
Output
Sensor FP-X sensor FP-X
ove
Power suly forsensor  OWer supply for input Power supply for input
Voltage output type Two-wire output type
1Vcc&) lOulpul
I 1 |
s, x ouput 1 nput terminal
Sensor| |53 {: I Fp.x  Sensor FP-X
=c ove coM
| — 7 | — 7
O ® o e
Power supply for input Power supply for input

Precaution when using LED-equipped lead switch

When a LED is connected in series to an input

Ie_EL?i_ o 216V epx  contact such as LED-equipped lead switch, make
reed switch ormore sure that the on voltage applied to the PLC input

terminal is greater than 21.6V DC. In particular,
take care when connecting a number of switches
in series.

&

24V

Precaution when using two-wire type sensor
If the input of PLC does not turn off because of

Twouwire g o Input terminal leakage current from the two-wire type sensor

" - der = « : PR 2

type sensor | | g ,;f;t:f,’ FR FP-X photoelectric sensor or proximity sensor”, the use
@
E é COoM of a bleeder resistor is recommended, as shown

below.
| : Sensor's leakage current (mA)
R : Bleeder resistor (k)

o The formula is based on an input impedance of
The off voltage of the input is 2.4 V, therefore, select the . . . .
value of bleeder resistor "R" so that the voltage between the 5.6kQ). The input impedance varies depending on

COM terminal and the input terminal will be less than 2.4 V. the input terminal number.
The input impedance is 5.6 k®.
| % —56R =24 Therefore,
56+R
13.44
RS —2# )
561—2.4

The wattage W of the resistor is:
(Power supply voltage)?
R
In the actual selection, use a value that is 3 to 5 times the
value of W.
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Precaution when using LED-equipped limit switch

Lo, . ) Input terrminal If the input of PLC does not turn off because of
equipped : Bleeder L o rpx  the leakage current from the LED-equipped limit
limit switch e con switch, the use of a bleeder resistor is

recommended, as shown below.
Power supply for input

r: Intemnal resistor of limit switch (k)
R : Bleeder resistor (kQ)

The off voltage of input is 2.4 V, therefore when the power
supply voltage is 24 V, select the bleeder resistor "R" so that

24—2.4

The current will be greater than I= -

The resistance R of the bleeder resistor is:

13.44

R P —
56x|—24

A

kQ)

The wattage W of the resistor is:
(Power supply \.roltage)2 «
R

W= (3 to 5 times)

Servicing power supply for input

Use it for input and the expansion FPO adapter. (Use an external power supply for the FPO expansion
unit.)

When it is used for another device, confirm the consumption current of the device side before it is
connected. If excess current is being supplied for a long time, the power supply may be damaged.

5.6.2 Output Wiring

Do not connect a load that exceeds the maximum switching ability to the output terminal.

Protective circuit for inductive loads

« With an inductive load, a protective circuit should be installed in parallel with the load.

¢ When switching DC inductive loads with relay output type, be sure to connect a diode across the ends
of the load.

When using an AC inductive load
Surge absorber

E R C Varistor
! Ay “ 1 '\l
Output J e ! l\ 1
; | Load | Output .
EPX terminal & FP-X terminal __Load | éa;
COM COM

Example of surge absorber:
Resistance(R): 50 €
Capacity(C) :0.47 uF
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When using a DC inductive load

Diode
—_— Pt
Qutput o - |
FP-X terminal

COM ¢

Diode:
Reverse voltage: 3 times the load voltage
Awverag rectified torward current: Load current or more

Precautions when using capacitive loads
When connecting loads with large in-rush currents, to minimize their effect, connect a protection circuit
as shown below.

Resistor Inductor
Output I T oad | Qutput | el
FP-X terminal ] o L Load | 1 FP-X terminal | W Load | 1
COM T COM O

5.6.3 Precautions Regarding Input and Output Wirings

Isolate input/output/power lines

¢ Be sure to select the thickness (dia.) of the input and output wires while taking into consideration the
required current capacity.

» Arrange the wiring so that the input and output wiring are separated, and these wirings are separated
from the power wiring, as much as possible. Do not route them through the same duct or wrap them up
together.

e Separate the input/output wires from the power and high voltage wires by at least 100mm.

¢ Wirings other than the above specifications or incorrect wirings may cause the fault or malfunction.

Others

¢ Wiring should be carried out after the power supply to the PLC was turned off.

e Also turn of the power supply when the control unit, expansion units and various cassettes are
connected. If they are connected during the power supply is on, it may cause the fault or malfunction.




5.7 Wiring of Terminal Block

Supplied terminal block/Suitable wires
M3 terminal screws are used for the terminal. The following suitable solderless terminals are
recommended for the wiring to the terminals

@Fork type terminal

6 mm or less |

™~

@®@Round type terminal

| 6 mmorless | ((]

3.2 mm or more

Suitable solderless terminals

T

B

3.2 mm or more

Manufacturer Shape e L SLlichianies ([l
Round type 1.25-MS3 0.2510 1.65
Fork type 1.25-B3A
JST Mfg. Co., Ltd.
Round type 2-MS3 1.04 to 2.63
Fork type 2-N3A ' '

Suitable wires

Suitable wires

Tightening torque

AWG22 to 14

0.3 t0 2.0 mm?

The tightening torque should be 0.5to 0.6 N°m

Connection to the terminal block
When using the round type terminal, remove the terminal cover.

=
=

Note:
Install the terminal block cover as it was after wiring to prevent electric shock.

— Terminal block cover

T

The same character is printed
on the terminal cover and

terminal block to match. After
checking the characters, fit Panasonic
the terminal cover. :

AOOOR |

v
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How to remove the terminal block

The terminal blocks used for C30/C60/E30 can be removed for fitting the screws.

(The terminal block for C14/E16 cannot be removed.)

@®Removal

Slacken the mounting screws in 2 positions. The terminal block will be floated
gradually and removed.

As the mounting screws are fixed at the terminal block, they are not come off
even after the terminal block was removed from the main unit.

Mounting screws
(2 positions)

@nstallation
Screw down from the state that the terminal block is floating.
The terminal block will be secured by being pushed with the screws.

The terminal block
is floating.

The tightening torque should be 0.25 to 0.35 Nem.
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5.8 Wiring of Add-on Cassette Terminal Block

A screw-down connection type for terminal block is used for the add-on cassette. The suitable wires are

given below.

Suitable wires (twisted)

Size

Nominal cross-sectional area

AWG #28 to 16

0.08 to 1.00 mm?

Pole terminal with a compatible insulation sleeve
If a pole terminal is being used, the following models manufactured by Phoenix Contact Co. should be

used.
: Part No.
Manufacturer Cross-sectlc;nal Size With Without
area (mm°) . . . .
insulating sleeve | insulating sleeve
0.25 AWG #24 Al 0, 25-6 BU -
0.34 AWG #22 - A0, 34-6
Phoenix 0.50 AWG #20 - A0, 56
Contact Co. 0.75 AWG #18 - -
1.00 AWG #18 - -
0.5x2 AWG #20 (for 2 pHs) - -
Pressure welding tool for pole terminals
Manufacturer Part No. Product No.
Phoenix Contact Co. | CRIMPFOX UD6 1204436

For tightening the terminal block

When tightening the terminals of the terminal block, use a screwdriver (Product No.

blade size of 0.4 x 2.5 (Part No. SZS 0,4x2,5).

The tightening torque should be 0.22 to 0.25 N-m.

1205037) with a
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Wiring method
(1) Remove a portion of the wire’s insulation.

DR
7 mm

(2) Insert the wire into the terminal block until it contacts the back of the block socket, and then
tighten the screw clockwise to fix the wire in place. (Tightening torque: 0.22 to 0.25 Name)

Precautions on wiring

¢ When removing the wire’s insulation, be careful not to scratch the core wire.

* Do not twist the wires to connect them.

* Do not solder the wires to connect them. The solder may break due to vibration.

o After wiring, make sure stress is not applied to the wire.

e In the terminal block socket construction, if the wire closes upon counter-clockwise rotation, the
connection is faulty. Disconnect the wire, check the terminal hole, and then re-connect the wire.

o If two wires are connected to the plus terminal and minus terminal of the RS485, use the wires of the
same cross-sectional area which is 0.5 mm>.

o LY
O X

Clockwise Counter
clockwise
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5.8.1 Transmission Cables

Please use the following cables for systems using the communication cassette.

Appropriate electrical cables (twisted cables)

Conductor Insulator
. - Sample
Tvpe Cross-sectional Resist- Thick Cable apDbropriate
yp view Size ance Material ness diam. ppcat?le
(at 20°C)
Belden 9207
Shielded | Shield . -~ Cover ) Max. Hitachi Cable,
) ) 0.5 mm Polye- Max. Approx.
twisted | con — —=hnse | awgoo) | 534 thylene | 05mm | 78mm | - KPEV-
pair ductor lator Q/km y ' ' $0.5 mm? x
1P
) Cover
d ) Max. Polychlo-
AN ey 0.5 mm . Max. Approx. VCTF-0.5
VCTF Con-=—1_ - 37.8 rinated 2
ductor ) lator | (AWG20) } 0.6 mm | 6.2mm | mm® x2C(JIS)
Q/km biphenyl
Shielded 0.3 mm? Max. , Onamba Co.,
) Vinyl Max. Approx.
multicore (AWG22) 58.8 : Ltd. ONB-D6 x
chloride | 0.3 mm | 6.6 mm 2
cable or greater Q/km 0.3 mm

Note:

e Use shielded twisted pair cables.

e Use only one type of transmission cable. Do not mix more than 1 type.

e Twisted pair cables are recommended in noisy environments.

¢ When using shielded cable with crossover wiring for the RS485 transmission line, grounded one end.

o If two wires are connected to the plus terminal and minus terminal of the RS485, use the wires of the
same cross-sectional area which is 0.5 mm>.
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5.9 Handling of Backup Battery

5.9.1 What Backup Battery Does

Install an optional backup battery when the hold area is insufficient in the initial state or for using the

clock/calender function.

Areas backed up with the battery

Classification

Hold area when
battery is not installed

Hold area when
battery is installed

Timer and counter

C1008 to C1023

Timer and counter
Elapsed value area

EV1008 to EV1023

Internal relay

R2480 to R255F

Hold areas or non-
hold areas can be
specified arbitrarily
by setting the

Operation memory ) C14 DT12230 to DT12284 | system registers

Data register .
C30/C60 | DT32710 to DT32764 | No.6 to No.13 using
a programming

Step ladder None tool. (All points can
Link relay None be also held.)
Link register None

Spegal data Clock/calender None All points

register

Type of backup battery (Sold separately)

Name: Battery
Product No.: AFPX-BATT

Installable number of batteries
As for FP-X, the installable number of batteries varies depending on the types of the control unit.

[C14) %}

[C30] @%9

[ce0]

I
g
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5.9.2 Settings of Battery Error Alarm and Hold Area

Setting of the battery error alarm
- Setting the battery error alarm enables you to monitor the remaining backup battery level. By default,

the battery error alarm is set to off in the system register settings. For using the battery, check the box
of the system register No.4 "Alarm Battery Error" of the control unit.

FLC Configuration — Untitleld

Hold/Mon-hold 1
Hold/Mon-hold 2 [v Mo.20 Disable settings for duplicated output

Time

::::t $S1D v Mo.23 Stop when an /0 verfication emor occurs
Pulse |/0 cassette settings [HSC/PLS)

Controller input settings (HSC)

Irtemupt / pulse catch settings [ Mo.26 Stop when an operation eror occurs
Interupt edge settings

Time conztant setting 1 of CPU input
Time conztant setting 2 of CPU input
Time canztant setting 3 of CPU input
Time conztant setting 4 of CPU input
Tool Part

COM1 Port
COMZ Part

Ok Lancel Initialize Help

Settings of Hold area/Non-hold area

- The settings of the operation memory area such as data regiters and system registers No.6 to No.14
are necessary.

FLCG Configuration — Untitleld

Hald/Mar

Hold/Mon-hold 2 No.5 Counter starting address 1002 [0-1024]
Action on Error

[ilr:‘lllaeWD-D M6 Hald type area startivg address far imer/counter 1008 [0-1024]
Link. w01 :

Pulse I/D cassete settings (HSC/PLS) He o s ot e R

; ; for internal rel
Controller input settings (HSC) LS

Interupt # pulse catch settings

; No.B Hold type area starting address for data reqisters 32710 [0-32765]
Intermupt edge settings
Time conztant setting 1 of CPU input
Tirme constant setting 2 of CPU input Mo.14 Step Ladder hold I
Time conztant setting 3 of CPU input
Time conztant setting 4 of CPU input Mo.4 Leading edge differential during MC holds the previous value. ~
Tool Port
COM1 Port MOTICE: In caze of not uzing back-up battery[aption] or batteny exhaustion,
COMZ Part we can't guarantee the hold area value.

Ok Lancel Initialize Help

Note:

- When "Battery Error Alarm" is not set, the ERR.LED will not flash even if a battery error is detected.
Note that data may be lost as the result of the battery shutoff.

- The setting of the system registers Nos. 6 to 14 is effective only when the backup battery is mounted.

- Without the battery, use at the default settings. If changing the settings, the “Hold/Non-hold” operation
becomes unstable.
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5.9.3 Replacement of Backup Battery

The procedure for replacing the backup battery is as follows.

Procedure

1. Supply power to the control unit for more than five minutes.
Charge the built-in capacitor to retain the contents of the memory during the replacement of the
battery.

2. Turn off the power supply.

3. Remove the battery cover using a tool such as a screwdriver.

4. Remove the used battery.
5. Install a new battery within two minutes after turning off the power.
Place the battery to fit into the guide section of the control unit and connect the connector.

6. Install the battery cover and expansion cover.

rc IS

- If the power is not sufficiently supplied or it takes too much time to replace the battery, retained memory
data may be lost.
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5.9.4 Lifetime and Time for Replacement of Backup Battery

Battery lifetime: when the master memory cassette (AFPX-MRTC) is installed

. Number of e Suggested
Tpe aif ceniiel U installed batteries iy (EmE replacement interval
C14 1 pc 2.1 years or more 3 years
1 pc 1.8 years or more 3 years
C30
2 pcs 3.7 years or more 5 years
1 pc 1.8 years or more 3 years
C60 2 pcs 3.7 years or more 5 years
3 pcs 5.6 years or more 8 years

Note1) The battery lifetime is the value when no power at all is supplied.
Note2) Note that the lifetime may be shorter than the typical lifetime depending on the use conditions.
Note3) The battery is used for the battery detection circuit even when power is supplied.

Battery lifetime: when the master memory cassette (AFPX-MRTC) is not installed

. Number of e Suggested
1R aif ceniiel U installed batteries ity (EmE replacement interval
C14 1 pc 3.3 years or more 5 years
1 pc 2.7 years or more 4 years
C30
2 pcs 5.4 years or more 8 years
1 pc 2.7 years or more 4 years
C60 2 pcs 5.4 years or more 8 years
3 pcs 8.1 years or more 12 years

Note1) The battery lifetime is the value when no power at all is supplied.
Note2) Note that the lifetime may be shorter than the typical lifetime depending on the use conditions.
Note3) The battery is used for the battery detection circuit even when power is supplied.

Detection of battery error and time for replacement

- Special internal relays R9005 and R9006 will go on if the battery voltage drops. Create a program to
announce errors to the outside as necessary. Two seconds after starting supplying power, the battery
voltage is checked.

- When the system register No.4 "Battery Error Alarm" is enabled, the ERR.LED of the control unit will
flash.

- Although data will be retained for about a week after the detection of battery error without power, the
battery should be replaced as soon as possible.

Note:

- If a week has passed without power after the special internal relays R9005 and R9006 turned on or the
ERR.LED flashed, retained memory data may be lost.

- Regardless of how much time has passed after the detection of battery error, supply power to the
control unit for more than two minutes before replacing the battery.

- Special internal relays R9005 and R9006 will be on when a battery error is detected regardless of the
setting of system register No.4.

5-28



5.10 Safety Measures

5.10.1 Safety Measures

Precautions regarding system design
In certain applications, malfunction may occur for the following reasons:

¢ Power on timing differences between the PLC system and input/output or mechanical power apparatus.
¢ Response time lag when a momentary power drop occurs.
¢ Abnormality in the PLC unit, external power supply, or other devices.

In order to prevent a malfunction resulting in system shutdown choose the adequate safety measures
listed in the following:

Interlock circuit
When a motor clockwise/counter-clockwise operation is controlled, provide an interlock circuit externally.

Emergency stop circuit
Provide an emergency stop circuit to the PLC externally to turn off the power supply of the output device.

Start up sequence

The PLC should be operated after all of the outside devices are energized. To keep this sequence, the

following measures are recommended:

e Turn on the PLC with the mode selector set to the PROG. mode, and then switch to the RUN mode.

¢ Program the PLC so as to disregard the inputs and outputs until the outside devices are energized.

Note) In case of stopping the operation of the PLC also, have the input/output devices turned off after the
PLC has stopped operating.

Grounding
When installing the PLC next to devices that generate high voltages from switching, such as inverters,
do not ground them together. Use an exclusive ground for each device.

The terminal block cover must be used for preventing electric shock.

5.10.2 Momentary Power Failures

Operation of momentary power failures

If the duration of the power failure is less than 10 ms, the FP-X continues to operate. If the power is off
for 10 ms or longer, operation changes depending on the combination of units, the power supply voltage,
and other factors. (In some cases, operation may be the same as that for a power supply reset.)
Although the duration of the power failure for the expansion FP0 adapter is 10 ms, judge the permissible
time as a system after confirming the permissible duration of the power failures for the DC power supply
that supplies power to the expansion FPO adapter. (Supply the power to it from the servicing power
supply for the input of the FP-X control unit.) When the expansion unit that has a power supply built-in
(E30 expansion FPO adapter), depending on the duration of the momentary power failure, only one unit
may be without electricity momentarily and the 1/O verify error may occur. In that case, turn off the power
supply and then turn on again.

5.10.3 Protection of Output Sections

Protection of output

If current exceeding the rated control capacity is being supplied in the form of a motor lock current or a
coil shorting in an electromagnetic device, a protective element such as a fuse should be attached
externally.
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Chapter 6

Tool Port and USB Port




6.1 Tool Port and USB Port
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Tool port(RS232C) {o=n

Tool port (RS232C)
This port is used to connect a programming tool.
A commercial mini-DIN 5-pin connector is used for the Tool port on the control unit.

Pin No. Signal name Abbreviation Signal direction
1 Signal Ground SG -
2 Send Data SD Unit — External device
3 Receive Data RD Unit < External device
4 (Not used) — —
5 +5V +5V Unit — External device

The followings are the default settings set when the unit is shipped from the factory.
-Baudrate ........ 9600 bps

- Character bit .... 8 bit

- Parity check ..... Odd parity

- Stop bit length .. 1 bit

USB connector

The connector is the commercial B type.

This is a connector to connect the programming tool.
Commercial USB cables (AB type) can be used.
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6.2 Functions of Tool Port

6.2.1 Tool Port

With the tool port, the FP-X offers two different communication modes as below.

Computer link

e Compuiter link is used for communication with a computer connected to the PLC. Instructions
(command messages) are transmitted to the PLC, and the PLC responds (sends response messages)
based on the instructions received.

o A proprietary MEWNET protocol called MEWTOCOL-COM is used to exchange data between the
computer and the PLC. There are two different communication methods, 1:1 and 1:N communication. A
1:N network is called a C-NET. The maximum of 99 FP-X units can be connected with one personal
computer.

e The PLC answers automatically to the commands received from the computer, so no program is

necessary on the PLC side in order to carry out communication.
Computer

Command message

Response message

General-purpose serial communication

¢ With general-purpose serial communication, data can be sent back and forth between an image
processing device connected to the COM. port and an external device such as a bar code reader.

¢ Reading and writing of data is done using a ladder program in the FP-X, while reading and writing of
data from an external is handled through the data registers.

e It is available only in the RUN mode. The computer link mode is automatically selected in the RPOG
mode so that the tool etc. can be connected.

Image checker

FP-X Data register (DT) Data transmission using
o (3 F159 (MTRN)
b ransmitted datal [ >

Received data <: ]

Data received in receive buffer

Data is sent to and received
from external devices thruogh
the data registers.

EE
Note:

¢ The data received before changing to the PROG mode remain in the data registers. Execute the F159
(MTRN) instruction right after the mode was changed to the RUN mode and clear them.




6.2.2 Tool Port Setting

Setting communication parameters in the computer link mode

Setting for Baud rate and communication format

The settings for baud rate and communication format of the tool port are entered using the FPWIN GR.
Select “Options” in the menu bar, and then select “PLC Configuration”. Double-click “Tool Port”.

Dialog box of PLC system register setting

PLG Gonfiguration — Untitlel

Huold/Mor-hold 1
Hold/Nor-hald 2 i 1 Mo.413 Communication Format
Action on Error MeAl Ui d . -
Time No#12  Comm. Mods Char. Bit: |8 Bits b
t:gt %10 Computer Link, j Parity: |Odd -
Uszage settings 1 for CPU input Modem Enabled r Stop Bit: [1 p
Uzage settings 2 far CPU input
Uzage settings for CPU output
Special inputl
Special input2
Saftware filter settings 1 of CPU input Mo.415  Baudiate  [9600 bps :"
Software filter settings 2 of CPU input
Software filker settings 3 of CPU input
Saftvare filter settings 4 of CPU input
COM1 Part
COM2 Part
i3 Carcel | | niisize | Help

No. 410 unit number
The unit number can be set within a range of 1 to 99.

No. 412 Communication mode
Select the tool port operation mode:
Click on m and select “Computer Link”.

No. 413 Communication Format setting
Default setting:

Char. Bit ............... 8 bits

Parity ........ccoeenn. Odd

Stop Bit ......ceneenenn. 1 bit

Terminator ............ Cannot be specified
Header ................. Cannot be specified

To change the communication format to match an external device connected to the tool port, enter the
settings for the various items. (The terminator and the header cannot be changed.)

No. 415 Baud rate setting

The default setting for the baud rate is 9600 bps. Change the value to match the external device
connected to the tool port:

Click on[¥], and select one of the values from 2400, 4800, 9600, 19200, 38400, 57600 and 115200 bps.
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Setting communication parameters in the general-purpose serial communication mode

By default, the tool port is set to “Computer link”. System register settings should be entered for the
following items.

The settings for baud rate and communication format are made using the FPWIN GR programming tool.
Select “Options” in the menu bar, and then select “PLC Configuration”. Click “Tool Port”.

Dialog box of PLC system register setting

PLG Configuration — Untitleld

Hold#M or-hold 1
Egtl;ﬂoa;N;:g?loc: 2 MNo.410  UnitMo. |1 - Mo.413 Communication Format
Time No.412  Comm. Mode Cleen. G | ELTE =
Hzt mg? General Communication Parity; |Odd -
Usage settings 1 for CPU input = Stop Bt |1
Usgage zettings 2 for CPU input S =
|Jsage settings for CPU output Teminatar. |CR h
Special inputl = LV a—
Special input? eader: not exist.  *
Software filter settings 1 of CPU input Mo.415  Baudiate  |9600bps =
Software filter settings 2 of CPU input . .

- - - Mo.420  Starting address for data received of [ 309 [0-
Software filter settings 3 of CPU input e i o g i s oT [0- 32764]

S oftware filter settings 4 of CPL input edE R et (i et N

o. urrer capacity =ething ror aata recened ol 2048 .
COMT Part senial data communication mode - =5
COMZ Port

oK Carcel | Initiaizz | Help

No. 412 Communication Mode
Select the tool port operation mode:
Click on m and select “General Communication”.

No. 413 Communication Format setting
Default setting:

Char.Bit ............... 8 bits
Parity ........ccoene. Odd
Stop Bit ...... ..... 1 bit
Terminator CR

Header ................. STX not exist
To change the communication format to match an external device connected to the tool port, enter the
settings for the various items.

No. 415 Baud rate setting

The default setting for the baud rate is 9600 bps. Change the value to match the external device
connected to the tool port:

Click on[¥ ], and select one of the values from 2400, 4800, 9600, 19200, 38400, 57600 and 115200 bps.

No. 420 Starting address for data received in general-purpose communication mode
No. 421 Buffer capacity setting for data received in general-purpose communication mode
To use general-purpose serial communication, the receive buffer must be specified. To change this area,
specify the starting address using system register no. 420 and the volume (number of words) using no.
421. The receive buffer layout is shown below.

Receive buffer The number of

— received bytes
is stored here.

Starting area specified
in system register No.
420

1

|

I

|

T The number of words
| Received data specified in system
T

I

|

I

|

storage area register No. 421

))
(¢
))
L




6.3 USB Port

6.3.1 Functions of USB Port

With the USB port, the FP-X offers one communication mode as below.

Computer link

e Computer link is used for communication with a computer connected to the PLC. Instructions
(command messages) are transmitted to the PLC, and the PLC responds (sends response messages)
based on the instructions received.

o A proprietary MEWNET protocol called MEWTOCOL-COM is used to exchange data between the
computer and the PLC. There are two different communication methods, 1:1 and 1:N communication. A
1:N network is called a C-NET. The maximum of 99 FP-X units can be connected with one personal
computer.

e The PLC answers automatically to the commands received from the computer, so no program is
necessary on the PLC side in order to carry out communication.

Computer

Command message

Response message
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6.3.2 USB Port Setting

Setting communication parameters in the computer link mode

Setting for Baud rate and communication format

The settings for baud rate and communication format of the tool port are entered using the FPWIN GR.
Select “Options” in the menu bar, and then select “PLC Configuration”. Click “COM2 Port”.

n Key Point:

The default setting is “Internal USB” for the port selection so that the setting is not necessary
unless the default setting has not been changed.

Dialog box of PLC system register setting

FLC Configuration — Untitleld

Huold/Mak-hold 1
Hold/Mor-hald 2 g 1 Mo.414 Communication Format
Action on Errar Hodn - Uakie nd ) -
Time Mo.#12  Comm, Mode Char. Bit: |& Bits <
Lirk 0-0 .
Link %01 J Parity: |Odd A
Pulze |/0 cazgette settings [HSC/PLS) Modem Enabled I Stop Bit: |1 -
Controller input settings (HSC) P e
Interupt / pulse catch settings ort selection Internal USE hl
Interupt edge settings:
Time conztant setting 1 of CPU input
Time conztant setting 2 of CPL input Mo.15  Baudate :‘
Time conztant setting 3 of CPU input
Time conztant setting 4 of CPU input
Tool Port
COM1 Part
oK Concel | | nitiaize | Help

No. 411 unit number
The unit number can be set within a range of 1 to 99.

No. 412 Communication mode
Select “Internal USB” for the port selection. The communication mode is "Computer Link".

No. 414 (for COM2 port) Communication Format setting
Default setting:

Char.Bit ............... 8 bits

Parity .......coeoevn. Odd

Stop Bit ......cenenen. 1 bit
Terminator ............ CR (fixed)
Header ................. No STX (fixed)

To change the communication format to match an external device connected to the USB (COM2) port,
enter the settings for the various items.

No. 415 Baud rate setting
The baud rate is fixed at 115200 bps.

Restrictions
The USB (COM2) port supports all the commands of the MEWTOCOL-COM.
There is no restriction.




6.3.3 USB Connection

The FP-X C30 control unit and C60 control unit is equipped with the USB connector. Connecting the
units with a personal computer using the USB cable enables the communication with our software such
as FPWIN GR. (The FP-X C14 control unit is not equipped with the USB connector.)

It is a communication method that uses the USB as a virtual serial port, so that the FP-X connected with
the USB is treated from the PC as that it is connected via the COM port.
(Note that the USB is equivalent to the serial port.)

Necessary items for the connection
About PC
The PC with the following OS is necessary to connect the FP-X with the USB.

Windows®98 Second Edition
Windows®Me
Windows®2000
Windows®XP

A
Note: The FP-X cannot be connected with the USB cable when using Windows®95.

About programming tool
The following programming tool is necessary.

Relay type Transistor type

FPWIN GR: Ver. 2.50 or later version FPWIN GR: Ver. 2.70 or later version

About USB cable
A commercial cable is necessary.

Cable for SUB 2.0 (or 1.1) (AB type) Max. 5m
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6.3.4 USB Connection Procedure

This procedure should be performed only once for the first connection. It is not necessary to do
it from the next time.

However, the communication setting must be changed when switching between the USB connection and
the tool port connection.

6.3.5 Installation of FPWIN GR

Install the FPWIN GR (Relay type: Ver. 2.50 or later version) (Transistor type: Ver.2.70 or later
version) before connecting the FP-X with a PC.

EE
Note:

Do not connect the FP-X to a PC with the USB cable before the FPWIN GR is installed or during
the installation.
If they are connected, the USB driver will not be installed correctly.

-afl Reference: <6.3.9 Reinstallation of USB Driver>

&l Reference:

For the information on the installation of the FPWIN GR, <FPWIN GR Ver. 2 Operation Guide Book
ARCT1F332>
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6.3.6 Installation of USB Driver

Following 2 USB drivers must be installed to recognize the USB.
e USB driver
e USB-COM conversion driver

The installation procedures differ depending on the OS in the PC to be used.
[
Note:

For the PC with more than one connectors, it may be requested to reinstall these 2 drivers if the
positions of the USB connecters are changed. In that case, reinstall the drivers.

With Windows® XP
1. Turn on the power supply of the FP-X, and connect the FP-X with a PC using the USB cable.

P N USB cable
Commercial PC

2. After the connection, the PC recognize the USB driver automatically. As the following message
is shown, select “No, not this time”, and click “Next".
Found New: Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will zearch for current and updated software by

looking on your computer, on the hardware installation CO, or on
the "Windows pdate 'Web site [with your permizzion).

Eead our privacy policy

Can ‘Windows connect to ‘Windows Update to search for
software?

() Yes. this time only
() Yes, now and every time | connect a device
() Mo, not this time

Click MNest to continue.

[ et » ][ Cancel ]

Note) This display is not be shown with Windows®XP SP1.




3. The next message is shown. Select “Install the software automatically”, and click “Next”.
Found New Hardware Wizand

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software far:

CP210= USE Composite Device

f\.') If your hardware came with an installation CD
42 or Hoppy disk, insert it now.

‘what do vou want the wizard to do?

i

() Install from a list or specific lacation [Advanced)

Click Mext to continue.

Mext » ][ Cancel

4. The installation of the USB driver starts.

Although an alert for the Windows logo testing is indicated during the installation, click
~_“Continue Anyway” to continue the installation.
Found New Hardware Wizard

Please wait while the wizard searches... o

Hardware Installation

G%b CH ] E The software pou are ingtalling for this hardware:
L

CP210x USE Compaosite Device

has not pazsed Windows Logo testing ta verify itz compatibility

with “Windows %P, [Tell me why this testing iz important. |

Continuing your i llation of this sof may impair
or destabilize the t tion of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

LContinue Angway ] | STOF Installation |




5. The next message is shown and the installation of the USB driver completes. Click “Finish”.
Found New: Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed inztaling the software for:

% CP210x USE Composite Device

Click Finish to close the wizard.

6. After that, the PC recognizes the USB-COM conversion driver automatically. As the next
message is shown, select “No, not this time”, and click “Next”.
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
‘Wwindows will search for curmrent and updated software by

looking on wour computer, on the hardware installation CO, or on
the ‘windows Update " eb site [with your permission).

Bead our privacy policy

Can *Windows connect to Windows Update to search for
software?

(O e, this time only
() Yes, now and every time | connect a device
(& Ma, nat thiz time

Click Mext to continue.

[ Mext > ][ Cancel ]

Note) This display is not be shown with Windows®XP SP1.
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7. The next message is shown. Select “Install the software automatically”, and click “Next”.
Found New Hardware Wizand

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

CP210x USB to UART Bridge Controller

\) If your hardware came with an installation CD
“4&2 or Hloppy disk. insert it now.

‘what do pou want the wizard to do?

®ingt ically [Fi
(O Inztall fram a list or specific location [Advanced)

Click Mest to continue,

Hext » ][ Cancel

8. The installation of the USB driver starts.
Although an alert for the Windows logo testing is indicated during the installation, click
“Continue Anyway” to continue the installation.

Found New Hardware Wizard

Please wait while the wizard searches... o

Hardware Installation

(3 CH ] T The software vou are installing for this hardware:
L

CP210x USE to UART Bridge Controller

has not passed Windows Logo testing to verify its compatibility

with “Windows %P, [Tell me why this testing iz important. |

your i llation of this sof may impair
or d ilize the t tion of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

tah

LContinue Angway ] | STOP Installation |




9. The next message is shown and the installation of the USB-COM conversion driver completes.
Click “Finish”.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished installing the software far:

Kg CP210x USE to UART Bridge Controller

Click Finish to close the wizard.

The installation of the USB driver has been completed.
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With Windows®2000/Windows®Me

After a PC recognized the USB driver, the installation is started automatically. You do not need to carry
out operation for the installation particularly.

Note that the messages during the installation are not indicated.

With Windows®98 Second Edition

1. After the connection, the PC recognizes the USB driver automatically. As the following
message is shown, click “Next”.

This wizard searches for new drivers for:

CP2101 USE to UART Bridge Controller

A device diiver iz a software program that makes a
hardware device work.

Cancel |

2. The next message is shown. Select “Search for the best driver for your device”, and click
“Next”.

Add New Hardware Wizard

What do you want Windows to do?

& Search for the best driver for your device. §
{Fecommended).

€ Dizplay a list of 2l the drivers in a specific
location, sopou can select the diver pou want.

< Back I Mest » I Cancel




3. Check only “Specify a location”, and input the following folder name in “Specify a location”.
“c:/Program Files/Panasonic MEW Control/FP-X USB”
Uncheck the other boxes, and then click “Next”.

Add Hew Hardware Wizard

Windows will search for new drivers inite driver database
on your hard drive, and in any of the following selected
locations. Click Mewst to start the search.

™ Floppy disk drives
[~ CO-ROM diive
™ Micrasaft Windaws Update

V' Specify a location:
IC: YProgram Files'Panazonic ME'W Cantral\FP-= j

< Back | Mext » | Cancel

4. As the next message is shown, click “Next”.
Add Hew Hardware Wizard

Windows driver file search for the device:

CP210= USE Composite Device

Windows iz now ready to ingtall the best driver for this
device. Click Back to select a different driver, or click Mexst
ta continue.

Location of driver:

C:\PROGRA™1\PANASD ~14FPHUS ~14SLAl
=

< Back Cancel




5. The next message is shown and the installation of the USB driver completes. Click “Finish”.

Add Hew Hardware Wizard

% CP210x USE Composite Device

Windows haz finished inzstalling the software that your new
hardware device requires.

< Back Cancel

The installation of the USB driver has been completed.

(It is not necessary to install the USB-COM conversion driver with Windows®98Second Edition.)
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6.3.7 Confirming COM Ports

The USB connected to the FP-Xis recognized by the PC as a COM port. It depends on your PC
environment to which COM port the USB is allocated. Therefore, it is necessary to confirm the COM port
number allocated.

Procedure for displaying Device Manager

Displaying Device Manager

Displays Device Manager when the FP-X is connected to the PC with the USB cable.
The display method varies depending on the OS in the PC to be used.

In case of Windows®XP
“My computer” — “View System information” — Click “Hardware” tab — Click “Device Manager”.

In case of Windows®2000
“My computer” — “Control panel” — “System” — Click “Hardware” tab — Click “Device manager” —
Click “View” menu— “Device by type”.

With Windows®98 Second Edition/Windows®Me
“My computer” — “Control panel” — “System” — Click “Device manager” tab, and select “View devices

by type”.
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Procedure for confirming COM ports
1. Display “Device Manager”.

£, Device Manager,

File Action View Help

1y Computer

4 Disk drives

+ é Display adapters

#h DYDJCD-ROM drives

+1-{= Floppy disk controllers

+ _ﬂ, Floppy disk drives

+-{= IDE ATA/ATAPI controllers

+ 2 Keyboards

- ") Mice and other pointing devices
+- 5 Monitors

+ - EE Metwork adapters

- Ports (COM & LPT)

+- @, sound, video and game controllers

+ System devices
03 Universal Serial Bus controllers

Reference: <6.3.7 Confirming COM Ports>

2. Double-click “Ports (COM & LPT)". As the table of allocation of COM ports, confirm the COM
port No.

“CP210x USB to UART Bridge Controller (COM_n)” is the allocated COM port.
COM9 is allocated in the following display.

L Device Manager

File  Action View Help
& 2 =Ra&
] %MATSUSHI-SOPQIQ

+ :} Computer

+-g Disk drives

+ § Display adapters

+- ik DWDJCD-ROM drives

+ Floppy disk controllers

+ & Floppy disk drives

+-4=%) IDE ATAJATAPI controllers

+-ie Kevboards

+- ") Mice and ather painting devices

+ & Monitors

+-E8 Mebwork adapters

5 Ports (COM&.LPT)
F\;’ Communications Pork (COML)
F\y’ Communications Port (COMZ)

7 ECP Printer Port (LPT1)
+. %), sound, video and game controllers

+ System devices
+ Universal Serial Bus contrallers

n Key Point:

COM port No. is necessary for the connection with the FPWIN GR, etc.

EE
Note:

When “? CP210x USB to UART Bridge Controller” in “Other devices” or “Unknown device” is indicated,
the installation has been failed. Reinstall the USB driver.

Reference: <6.3.9 Reinstallation of USB Driver>




6.3.8 Communication with FPWIN GR

1. Boot up the FPWIN GR.
2. When the FPWIN GR activates, the download select window will open.
Select “Cancel” here.

Open |

Upload from PLC |

Cancel I

3. Select “Communication setting” in “Option” menu.
{fl FPWIN GR

Eilz “iew | Option Help

0 = H Communication Settings..
EPWIN GR Configuration..

[ 10 Camm

Customize 3
Priwate Configuration »

4. Specify the communication setting as the table below. Once the setting has been completed,
the communication with the USB becomes available.

Gommunication Setting — Untitlel f‘5_<|
Network type:  [G-NET(RS232C) -
COM port: Cancel
Baud rate:

Initialize
[rata length
" 7 bits + & hits Help

Stop bit
* 1 bit " 2 bits
Parity
™ Mon + Odd " Ewen 0

Time-out: 5 | sec

Farameter for automatic setting
| Baudrate

[v Data Length
v Parity

Network type C-NET (RS232C)
Port No. COM port No. allocated for the USB
Baud rate Specify 115200 bps.
(Communicates with 115200 bps when the USB is connected)
Data length 8 bits
Stop bit 1 bit
Parity Odd
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6.3.9 Reinstallation of USB Driver

The USB driver must be installed again if the installation was carried out in wrong procedures or

cancelled in the process.

Also, reinstall the driver when the USB connection does not work well.

Confirming the status of the USB driver
1. Display “Device manager”.

Reference: <6.3.7 Confirming COM Ports>

2.1f “? CP210X USB to UART Bridge Controller” is indicated in “Other devices” or “Unknown

device”, the installation of the USB driver has been failed.

L Device Manager, [Z| [EI[‘S_TI
File Action VYiew Help

=

= _.E..[, MATSUSHI-SOPI1G
+- I Computer
+|-age Disk drives
+ § Display adapters
+ b DVDJCD-ROM drives
+-i= Floppy disk cortrollers
+ 3 Floppy disk drives
+-{=2 IDE ATAJATAPI controllers
+-z# Keyboards
+1-1 ") Mice and ather painting devices
+- 5 Monitors
+- E8 Metwork adapters

= ‘a Other devices

@- ZPZ101 1JSE to UART Bridge Controller

- Ports (COM &LPT)

+ @, sound, viden and game controllers

+] Syskem dewvices
+ Universal Serial Bus controllers

Reinstallation of the USB driver

Right-click “? CP210X USB to UART Bridge Controller”, and select “Delete” to delete the driver.

Reinserting the USB cable displays the window for the installation of the USB driver. Reinstall

the USB driver.

Reference: <6.3.6 Installation of USB Driver>
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6.3.10 Restrictions on USB Communication

There are restrictions on the USB communication.

e A personal computer having the USB and with the OS supporting the USB
(Windows®98 Second Edition/ Windows®Me/ Windows®2000/ Windows®XP) to connect the FP-
X using the USB.

e The FP-X connected to the USB is recognized by the PC as that is connected through the COM
port.

e The COM port No. of the COM port allocated for the USB is fixed unless you change the number.

e The baud rate when using the USB is 115200 bps.

e The USB port is allocated to the COM2 port, and the functions of the communication cassette
are restricted as below.

The USB port is available in the default setting (It is the same when the system registers are
initialized).

When USB port is not used When USB port is used
3-wire 1-channel RS232C

(RS and CS control is not available.)
3-wire 1-channel RS232C

(The 2nd channel cannot be used.)
AFPX-COM3 No restrictions, 1-channel RS485/RS422

AFPX-COM1 5-wire 1-channel RS232C

AFPX-COM2 3-wire 2-channel RS232C

1-channel RS485 1-channel RS485
AFPX-COM4 1-channel RS232C (RS232C cannot be used.)
Ethernet Ethernet
AFPX-COMS 1-channel RS232C (RS232C cannot be used.)
AFPX-COM6 2-channel RS485 1-channel RS485

Note) There is no USB port for the C14 control unit.

e When multiple FP-X are connected to one PC with the USB, it cannot communicates with them
simultaneously. The PC can communication with only the FP-X that was connected first, and
other FP-X cannot communicate.
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Chapter 7

Communication Cassette




7.1 Functions and Types

7.1.1 Overview of Communication Cassette

O RRAIRARRRRRRR]
RRI® RI®
USB port (C30./C60) ®®®%®®®

T o 0|O o @)
\ O aceoonoe Communication cassette (Option)
AFPX—COM?1 (5-wire 1-channel RS232C)
AFPX—COM2 (3-wire 2-channel RS232C)

AFPX—COMS3 (1-channel RS485/RS422)
AFPX—COM4 (1-channel RS485,

Tool port (R§232C)

: ) (g;vire 1t-channe| RS232C)
AFPX—COMS ernet,
3 RXFIRRE 3-wire 1-channel R$232C)

[0 AFPX—COM®6 (2-channel RS485)

N/

=
=

Note:
There are restrictions on the combination of the USB port and communication cassette (for C30/C60
onl

Reference: <7.1.6 About USB Port (For C30/C60 Only)>
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7.1.2 Functions of Communication Cassette

With the communication cassette, the FP-X offers four different communication modes as below.

Computer link

e The computer link function is to communicate between a computer and PLCs or between PLC and
external devices connected. A proprietary MEWNET protocol called MEWTOCOL-COM is used for
communicating with the computer link. MEWTOCOL-COM is also used for the communication between
the tool software such as FPWIN-GR and the PLC.

e There are a MEWTOCOL master function and a MEWTOCOL slave function for the computer link. The
side that issues commands is called master, and the side that receives the commands, executes the
process and sends back responses is called slave.

[

Note:

It is necessary to set the system register of the communication port to the computer link for using this

function.

1. Only the slave function is available for the FP-X relay type Ver1.20 or former version.

2. Both the master and slave functions are available for the FP-X transistor type and relay type Ver1.21

or later version, however, the master function is not available for the TOOL port.

MEWTOCOL master function (Transistor type and relay type Ver1.21 or later version)

e This function is to carry out the communication on the master side (side Othat issues commands) of the
computer link. It is executed with the PLC’s instruction F145(SEND) or F146(RECV). It is not necessary
to write the response process as a ladder, so the program is easier than the general-purpose
communication function.

The 1:1 or 1:N communication is available between our devices equipped with the computer link function
and the MEWTOCOL-COM.
[Our devices (e.g.)] : PLC, IPD, temperature control unit, eco-power meter

For the MEWTOCOL master function, communication is possible with the COM1 and COM2 ports only.
Do not execute the F145 (SEND) nor F146 (RECV) instructions when the unit is used as a slave unit.

Slave Slave Slave

\"4

P aaian! )

KT temperature KT temperature
control unit control unit




MEWTOCOL slave function

e This function is to receive commands from the computer link, execute the process and send back the
results. Any special ladder program is not necessary to use this function. (Set the communication
conditions in the system registers.) It enables the 1:1 or 1:N communication with a master computer or
PLC.

¢ The program for the computer side must be written in BASIC or C language according to the
MEWTOCOL-COM. MEWTOCOL-COM contains the commands used to monitor and control PLC
operation.

Master

Slave Slave Slave

General-purpose serial communication

¢ With general-purpose serial communication, data can be sent back and forth between an image
processing device connected to the COM port and an external device such as a bar code reader.

¢ Reading and writing of data is done using a ladder program in the FP-X, while reading and writing of
data from an external is handled through the data registers.

Image checker |

Data register (DT) Data transmission using

F159 (MTRN)
| >

Received data < |
Data received in receive buffer

Data is sent to and received
from external devices thruogh
the data registers.
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PC(PLC) link

The FP-X supports the link system that connects the PC(PLC) link corresponding to the MEWNET-WO0

(max. 16 units) with the twisted pair cables.

¢ In a PC(PLC) link, data is shared with all PLCs connected via MEWNET using dedicated internal relays
called link relays (L) and data registers called link registers (LD).

o If the link relay contact for one PLC goes on, the same link relay also goes on in each of the other
PLCs connected to the network. Likewise, if the contents of a link register are rewritten in one PLC, the
change is made in the same link register of each of the other PLCs connected to the network.

¢ The status of the link relays and link registers in any one PLC is fed back to all of the other PLCs
connected to the network, so control of data that needs to be consistent throughout the network, such
as target production values and type codes, can easily be implemented to coordinate the data, and the
data of all units are updated at the same time.

- Link relay
In the figure below, when link relay LO of the master station (no.1) turns on, this signal is converted by
the programs of the other stations, and YO of the other stations is activated.

- Link register
In the figure below, if a constant of 100 is written to LDO of the master station (no.1), the contents of LDO
in the other stations are also changed to a constant of 100.

No.2 Link register -~~~ No.3 Link register -~~~ Mo.4 Link register,- ™ "~

LD O . 100 | | LDO 1 100 | LDO L 100 |

0

| = Fo, mv, K100, LDO

o

No.1 Link register - )
Loo] 100

Only the COM1 port can be used for the PC(PLC) link. (Excluding AFPX-COMS5)




MODBUS RTU

Function overview

e The MODBUS RTU protocol enables the communication between the FP-X and other devices
(including our FP-e, Programmable display GT series and KT temperature control unit).

¢ Enables to have conversations if the master unit sends instructions (command messages) to slave
units and the slave units respond (response messages) according to the instructions.

¢ Enables the communication between the devices of max. 99 units as the master function and slave
function is equipped.

e The communication cassette and the USB port can be used.

About MODBUS RTU

e The MODBUS RTU communication is a function for the master unit to read and write the data in slave
units communicating between them.

e There are ASCI mode and RTU (binary) mode in the MODBUS protocol, however, the FP-X is
supported with the RTU (binary) mode only.

Master function
Writing and reading data for various slaves is available using the F145 (SEND) and F146 (RECV)

instructions.
Individual access to each slave and the global transmission is possible.

Slave Slave Slave Slave

-
=]

KT temperature KT temperature
control unit control unit

.ﬁ\\lﬁz

Slave function

If the slave units receive a command message from the master unit, they send back the response
message corresponding to the content.

Do not execute the F145 (SEND) nor F146 (RECV) instructions when the unit is used as a slave unit.

Master

ﬁ/.'"/ -

Slave Slave Slave




7.1.3 Communication Cassettes

Name Specifications 1/0 No. Product No.
COoMm1
FP-X 5-wire type
o= z:z;n;tl:;ucatlon 1-channel RS232C - AFPX-COM1
comz
FP-X 3-wire type
= z:z;n;tl:;ucatlon 2-channel RS232C - AFPX-COM2
COM3
- FP-X
Rynoas 1-channel
® AS422 H H —_ -
s | communication RS485/RS422 (isolated) AFPX-COM3
Goo ] cassette
COmM4 1-ch |
e 1-channel
FP-X )
s s communication RS4.85 (isolated) - AFPX-COM4
oaau cassette * 3-wire type
1-channel RS232C
O O
COMs
FP-X e Ethernet
communication * 3-wire type - AFPX-COM5
cassette 1-channel RS232C
COME
EP_X e 2-channel RS485
— commurication | (Solated) - AFPX-COMS6
T cassette (non-isolated between

channels)
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1-channel RS232C Type (Product No.: AFPX-COM1)
This communication cassette is a 1-channel unit with a non-isolated RS232C port. RS/CS control is
possible.

LED indication / Terminal layout

©)| — [LEDindieston] Pin Name Signal direction Port
comt SD RD RS CS name
Ftsz|32¢I ! [~ Not used SD Send Data FP-X — External device
ooooo RD Receive Data FP-X « External device | COM1
Terminal layout | RS Request to Send | FP-X — External device port
S0 M0 A8 68 58 CS Clear to Send | FP-X « External device
V¢ @ SG Signal Ground - -

Note1) RS (Request to Send) is controllable by the SYS1 instruction.

Note2) Data cannot be sent without the pin CS (Clear to Send). When using with a three-wire port, short-
circuit the pin RS and CS.

Note3) With the C30 or C60 type, when the USB port is used, the RS and CS signals are invalid (cannot
be controlled).

1:1 communication | 1:N communication
Computer link Available -
General-purpose serial communication Available -
PC(PLC) link Available "°*®
MODBUS RTU Available -

Note) Number of units is 2.

2-channel RS232C Type (Product No.: AFPX-COM2)
This communication cassette is a 2-channel unit with a non-isolated three-wire RS232C port.

LED indication / Terminal layout

© O | I—Lig:ﬁica“z‘mz Pin Name Signal direction Port
comz comt . name
Sp1 ROt Eim_RDZNm » S1 Send Data 1 FP-X — External device | COM1
;o R1 Receive Data 1 | FP-X < External device | port
[Terminal tayout ] S2 Send Data 2 FP-X — External device | COM2
1 R1 52 R2 SG R2 Receive Data 2 | FP-X <« External device port
G111, SG Signal Ground - -

1:1 communication | 1:N communication
Computer link Available -
General-purpose serial communication Available -
PC(PLC) link Available "*¢"
MODBUS RTU Available | -

Note1) Number of units is 2. (Only the COM1 port can be used.)
Note2) The RS232C of the COM2 port is not available when using the USB port of the FP-X.




1-channel RS485/RS422 Type (Product No.:

AFPX-COM3)

This communication cassette is a 1-channel unit with an isolated two-wire RS485/four-wire RS422 port.

LED indication / Terminal layout

© © LED indication
i SD RD Mot used
GO | %rRsass —Lighton
| 1 @ RS422 —Light oul
11 RS465 RS485/422
® RS54z Soooo
AS485 422
gpooo

| Terminal layout |
S+

S- R+ R-

1%1%1%1%;

—>

71

.
=1
I

g

o

swi-21 ¢/ ©f SW1-3
I d R5485/422 changeover switch
Lt = =
- oR+ : — /RD+
e OR- : — /RD-

For terminal unit,

)
swi-4 [ = 1200
set SW1-4 to ON )

f

y 54+ :Transmission line (+)/SD+

S— :Transmission line (-)}/SD-

Pin Name Signal Port
name RS485 RS422 | direction
St Transmission Send B
line (+) Data (+)
Transmission Send
S line (-) Data (-) B
- COM1
R+ B Receive B port
Data (+)
R- B Receive B
Data (-)
Cassette backside switch
- SW1 RS485 RS422
Iljlﬁ 1
2w
3w 2 ON OFF
Am_] 3
4 ON for terminal unit

Change the switch at the back of the cassette
depending on the state of the communication.

1:1 communication | 1:N communication
Computer link - Available
General-purpose serial communication - Available
PC(PLC) link Available "
MODBUS RTU - | Available

Note) When using this cassette, the data is always transmitted by the STOP bit2 regardless the setting
of stop bit. The data can be received by either STOP bit 1 or 2 regardless the setting of stop bit.




1-channel RS485 and 1-channel RS232C Combination Type (Product No.: AFPX-COM4)
This communication cassette is a 1-channel unit with an isolated two-wire RS485 port and 1-channel unit
with an isolated three-wire RS232C port.

LED indication / Terminal layout

© ®) [ LED indication Pin A P i
© © - | name Name Signal direction Port
com4 sD HiDSD s (O N Transmission _ RS485
R_]s4ss Rsése(;l— line (+) (COM1
SboOb ) Transmission B Port)
ot [Terminal layout | line (-)
© L + - SD AD SG SD Send Data FP-X — External device | RS232C
~— 1021910219 RD Receive Data | FP-X < External device | (COM2
{ SG Signal Ground - Port)

— Tt =E

For terminal
station,set SW

i

i

1200 1o ON side
S

1:1 communication | 1:N communication
Computer link - Available
General-purpose serial communication - Available
PC(PLC) link Available "7
MODBUS RTU - | Available

Note1) Only the RS485 can be used (COM1 port).

Note2) The RS232C of the COM2 port is not available when using the USB port of the FP-X.

Note3) When using this cassette, the data is always transmitted by the STOP bit2 regardless the setting
of stop bit. The data can be received by either STOP bit 1 or 2 regardless the setting of stop bit.
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Ethernet and 1-channel RS232C Combination Type (Product No.: AFPX-COMb)

This communication cassette is a 1-channel unit with an Ethernet interface and an isolated three-wire
RS232C port. Ethernet performs communication at 100 Mbps or 10 Mpbs, but communication between
AFPX-COM5 and FP-X is performed at up to 115200 bps according to the system register setting of FP-

X.

LED indication / Terminal layout

Y
R

ON

.

IS
~| — [LED indication
COMS5 [ [y a0
LINK/ACT SPD ERR. S‘D_FI[J
RS232C
@)
T‘T a'rT;a— Terminal ]aiou‘-.
4|_|®='6l SD RD SG
Cassette backside switch
Initialization of
. . ON
communication setting
L OFF
Normal communication
(Default)

LEDs for Ethernet

LINK/ACT On: Cpnnectpn establlshr.nen.t
Flashing: During communication
On: 100 Mbps

SPD Off: 10 Mbps

ERR On: Error occurred
Flashing: Initialization switch ON

It is used to restore the setting to the factory default
in such a case that an error occurred in
communication. The setting is initialized by turning
on electricity with the switch being on. After
initialization, turn off the power supply of the main
unit, and then turn the switch off.

1:1 communication

1:N communication

A maximum of 3

Computer link Available Available
General-purpose serial Available Not available
communication

PC(PLC) link Note2) Note2)
MODBUS RTU Available Not available

connections are available
with the Ethernet
communication in the
computer link mode.

Note1) The RS232C of the COM2 port is not available when using the USB port of the FP-X.
Note2) The PC (PLC) link function of the FP-X is available via Ethernet.




2-channel RS485 Type (Product No.: AFPX-COM®6)
This communication cassette is a 2-channel unit with an isolated two-wire RS485 port.

LED indication / Terminal layout

I. ED indication |

COM8& -H—
Com Cow
AS48S5 Mot used
Gowr cow
TR i — ——— |T(_‘"r‘1r‘ﬂ ayout
+ - + -
For terminal

o
=

Cassette backside switch

+
o—) station,set SW
1200 to ON Side

SW

Pin Name signal Port
name direction
+(COM1) Tralri]:;n (iijion - RS485
-(CoM1) Tralr;r?reni:)sion _ (COM1 port)
+comz) | T (iijion " | Rs4ss
-(COM2) Tralr;r?reni:)sion _ (COM2 port)

Terminal resistance COM2 Baud rate "
© 9 { IO 110
' o N COM1 general unit oV 115200bps
3] (Default) 3 P
fud 4E0
s 10 [—
g% COM1 terminal unit gE 115200bps
- — Clo— 4O
| | 110 110
An COM2 general unit o N 19200bDs
3] (Default) 3O P
fud 4EE0
1:3 1:3
2l . ) 2] 9600bps
N COM2 terminal unit SO (Default)
fud 4O

Note) The baud rate for the COM1 port is specified only by the system
register. However, for the COM2 port, it should be specified by

the switches and the system register.

1:1 communication | 1:N communication
Computer link - Available
General-purpose serial ) Available
communication
PC(PLC) link Available N’
MODBUS RTU - | Available

Note) Only the COM1 port
can be used.
Note1) For the COM1 port, the data is always transmitted by the STOP bit 2 regardless the setting of

stop bit. The data can be received by either STOP bit 1 or 2 regardless the setting of stop bit.
Note2) The RS485 of the COM2 port is not available when using the USB port of the FP-X.

7-12




7.1.4 Examples of Connection

AFPX-COM1: 1-channel 5-wire RS232C

COM1 Destination device

Pinname | Signal name Abbre. Abbre. Signal name
SD Send Data SD »| RD Receive Data
RD Receive data RD | SD Send Data
RS Request to Send RS P CS Clear to Send
CS Clear to Send CS |+ RS |Request to Send
SG Signal Ground SG SG Signal Ground

Note) When the device to connect is a three-wire type, the RS of the COM 1 port should be connected to
the CS.

AFPX-COM2: 2-channel 3-wire RS232C

COM 2 Destination device 1
Pinname | Signal name Abbre. Abbre. | Signal name
S1 Send Data 1 SD »{ RD Receive Data
R1 Receive Data 1 RD | SD Send Data
S2 Send Data 2 SD SG  |Signal Ground
R2 Receive Data 2 RD |« L .
sa o—— 3G . Destination device 2
Abbre. | Signal name
» RD Receive Data
SD Send Data
SG |Signal Ground
AFPX-COM3: 1-channel RS485/RS422
Using RS485
COM3 Destination device
Pinname | Signal name Abbre. Abbre. | Signal name
S+  |Transmission line (+)] S+ + Transmission line (+)
S—  |Transmission line (-)| S— .

Transmission line (-)
Not used
Not used

Not used (To other device)
Using RS422
COM3 Destination device
Pin name | Signal name Abbre. Abbre. Signal name
S+ Send Data (+) SD+ 1 RD+ | Receive Data (+)
S— Send Data (-) SD— P RD— | Receive Data (-)
R+ Receive Data (+) | RD+ |« SD+ | Send Data (+)
R— Receive Data(-) | RD— |« SD— | Send Data (-)
Not used
Note) There are several names for the signal names of RS422. Confirm with the instruction manuals for
each device.
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AFPX-COM4: 1-channel RS485 and 1-channel 3-wire RS232C

Destination device 1

Signal name

Transmission line (+)

Transmission line {-)

COM 4
Pin name Signal name Abbre. Abbre.
+ Transmission line (+ + +
- Transmission line (-) — -
SD | Send Data SD
RD | Receive Data RD
SG Signal Ground SG (To other device)

Destination device 2

Abbre.

Signal name

—| RD

Receive Data

SD |Send Data

SG |Signal Ground

AFPX-COM5: 1-channel Ethernet and 1-channel 3-wire RS232C

Destination device

Signal name

Receive Data

Send Data

R LAN cable i
- 4 HuB
0 etc.
S— To other device
Pin name Signal name Abbre. Abbre.
SD Send Data SD » RD
RD Receive Data RD SD
SG Signal Ground SG SG

AFPX-COM®6: 2-channel RS485

Signal Ground

Destination device 1

Signal name

Transmission line (+)

Transmission line (-)

COM6
Pin name Signal name Abbre. Abbre.
+(COM1)| Transmission line (+ + +
—(COM1)| Transmission line (-) - -
+(COM2)| Transmission line (+) +
—(COM2)| Transmission line (-) —_—

Not used (To other device)

Destination device 2

Abbre.

Signal name

+

Transmission line (+)

Transmission line (-)

(To other device)

Note) Non-insulated between the COM1 and COM2.




7.1.5 Names and Principle Applications of the Ports

Port name Port type Communication function
USB is used | USB is not used
Fitted with the main unit as a standard .
. Computer link
Tool port equipment

. . I- ial icati
(Mini-DIN 5-pin connector) General-purpose serial communication

Computer link

Communication cassette General-purpose serial communication
COM1 port | ot PC(PLC) link

Communication | MODBUS RTU

Fitted with the main unit as | cassette
a standard equipment

Computer link

COM2 port General-purpose serial communication

USB port
(For C30/C60 only) MODBUS RTU
Note) There are restrictions of use on the communication cassette when using the USB port (refer to the
next page).

The PC (PLC) link cannot be used with the AFPX-COMS.

7.1.6 About USB Port (For C30/C60 Only)

The USB port is allocated to the COM2 port, and the functions of the communication cassette are
restricted as below when the USB port is used.
¢ The USB port is available in the default setting (It is the same when the system registers are initialized).

When USB port is not used When USB port is used
3-wire 1-channel RS232C

(RS and CS control is not available.)
3-wire 1-channel RS232C

(The 2nd channel cannot be used.)
AFPX-COM3 No restrictions, 1-channel RS485/RS422

AFPX-COM1 5-wire 1-channel RS232C

AFPX-COM2 3-wire 2-channel RS232C

1-channel RS485 1-channel RS485
AFPX-COM4 1-channel RS232C (RS232C cannot be used.)
Ethernet Ethernet
AFPX-COMS 1-channel RS232C (RS232C cannot be used.)
AFPX-COM6 2-channel RS485 1-channel RS485
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7.2 Communication Specifications

Computer link Note1) General—pt_jrpqse ﬁgg?l MODBUS RTU "D
communication
1:N 1:N PC(PLO) 1:N
1:1 : 1:1 : link 1:1 :
. commu- . commu- L commu-
communication I communication S communication S
nication nication nication
Inter- RS232C
RS232C | RS422 RS485 RS232C RS422 RS485 RS422 RS232C | RS422 | RS485
face
RS485
-TOOL -TOOL
port port AFPX
AFPX AFPX -COM1 AFPX AFPX
Target AFPX AFPX -COM3 AFPX AFPX -COM3 -COM2 -COM1 AFPX -COM3
items -COM1 -COM3 | -COM4 -COM1 -COM3 -COM4 -COM3 -COM2 -COM3 | -COM4
_COM2 -COM6 _COM2 -COM6 -COM4 -COM4 -COM6
-com4 -com4 -COM6
Two-wire, Two-wire, Two-wire,
Commu- half- half- Token half-
L Half-duplex Half-duplex bus Half-duplex
nication L duplex L duplex . L duplex
communication . communication . (Floating | communication .
method communi- communi- communi-
. . master) .
cation cation cation

Note1) Although it has adequate tolerance to noise, it is recommendable to make a program to execute
retransmission. (in order to improve reliability of the communication when a communication error
occurs due to excessive noises or when a receiver equipment cannot
receive data temporarily).

Communication port (Ethernet)

Gomputer link General-purposg serial
communication
Interface IEEE802. 3u, T0BASE-T/100BASE-TX
No. of connections Max. 1 connection (Client) Max. 1 connection
Max. 3 connections (Server)
Server Client, Server Client, Server
Target item AFPX-COMS5
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Communication specifications 1 Interface: RS232C, RS422, RS485

Iltem Specifications
RS232C RS422 (isolated) . Note1) 2)

Interface (non-isolated) Note1) RS485 (isolated)

Communication mode 1:1 communication 1:N communication

Communication method Half-duplex communication Two-wwg ha.If-dupIex
communication

Synchronous method Start stop synchronous system

Transmission line Multicore shielded line Shielded twisted-pair cable
or VCTF

Transmission distance 15m Max. 1200 m " | Max. 1200 m N1

Baud rate "%

(to be set by system register) \*® 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps

Trans Computer link ASCII, JIS7, JIS8

mission Seer?aelr;')'f:;:ﬁzfceation ASCII, JIS7, JIS8, Binary

d

€% MODBUS RTU Binary

Communication | Data length 7 bits/8 bits

format Parity None/Even/Odd

(to be set by Stop bit 1 bit/2 bits

system register) | Start code STX/No STX

Notet) End code CR/CR+LF/None/ETX
Max. 99 units

No. of connected units N9 ®7 2 units (max. 32 units when C-NET

adapter is connected.)

Note1) When connecting a commercially available device that has an RS485 interface, please confirm
operation using the actual device. In some cases, the number of units, transmission distance,
and baud rate vary depending on the connected device.

Note2) The values for the transmission distance, baud rate and number of units should be within the
values noted in the graph below.

For baud rate
1152 kbps
# - For baud rate
70 S57.6 kbps
MNumber
of units
(stations) 40
0 700 1000 1200

Transmission distance {m)
When using a baud rate of 300 bps to 38400 bps, you can set up to a maximum of 99 units
(stations) and maximum transmission distance of 1200 m.

Note3) Only 9600 bps or 19200 bps can be specified when the C-NET adapter is connected with the
RS485 interface.

Note4) The start code and end code can be used only in the general-purpose serial communication
mode.

Note5) The converter SI-35 manufactured by Lineeye Co., Ltd is recommendable for the RS485 at the
computer side. Adjust the response time for the FP-X by the SYS1 instruction if necessary.

Note6) Unit numbers should be registered by the system register.

Note7) The termination resistance of the RS485/RS422 in the COM3,COM4 and COMS is specified by
the dip switch in the communication cassette.
There is no termination resistance at the RS232C port.




Note8) The baud rates of 300, 600 and 1200 bps can be specified by the SYS instruction only (Ver 2.0 or
later).

Communication specifications 2 Interface: Ethernet

Iltem Specifications
Interface IEEE802. 3u, 10BASE-T/100BASE-TX
Connector shape: RJ45
Transmission Baud rate 100 Mpbs/10 Mbps
specifications Transmission method Baseband
Max. segment length 100 m "oV
Communication cable UTP (Category 5)
Protocol TCP/IP, UDP/IP, ICMP, ARP, DHCP
Function Auto-negotiation function
MDI/MDI-X Auto-crossover function

Note1) The length between a HUB and the module.




7.2.1 Precaution When Using RS485 Port

AFPX-COM3, AFPX-COM4

SYS1 instruction is available for FP-X, which enables to change the time after receiving a command until
a response is returned.

With the converter SI-35 manufactured by Lineeye Co., Ltd in the RS485 communication, adjust the
response time by this instruction if necessary.

SYS1 instruction: This is to delay a response for [n] scan time to be specified.
[

b4 F—[SYST M COMLWAITAn ] n=0~999

|

Example:
RO S
10 HDF )—':SYSL M COM1, WAIT2 ]
'a_\/_ A ~ J

First Second
keyword keyword

Input all 12 letters after M including comma
aligning to the right.

Exmapel:M uuCOM1, WAIT2
123456789101112

When RO turns on, the response of COM1 port (RS485 port) delays for two scans. If the scan time is
500us, it delays for 1 ms.

Reference: <FP series Programming manual ARCT1F313E>
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7.3 Communication Function 1: Computer Link

7.3.1 Computer Link

Overview

Computer

Command message

Respense message

Computer link

¢ The computer link function is to communicate between a computer and PLCs or between PLC and
external devices connected. A proprietary MEWNET protocol called MEWTOCOL-COM is used for
communicating with the computer link. MEWTOCOL-COM is also used for the communication between
the tool software such as FPWIN-GR and the PLC.

e There are a MEWTOCOL master function and a MEWTOCOL slave function for the computer link. The
side that issues commands is called master, and the side that receives the commands, executes the
process and sends back responses is called slave.

Note:

It is necessary to set the system register of the communication port to the computer link for using this

function.

1. Only the slave function is available for the FP-X relay type Ver 1.20 or former version.

2. Both the master and slave functions are available for the FP-X transistor type and relay type (Ver 1.21
or later version), however, the master function is not available for the TOOL port.
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MEWTOCOL master function (Transistor type, relay type Ver 1.21 or later version)

e This function is to carry out the communication on the master side (side Othat issues commands) of the
computer link. Itis executed with the PLC’s instruction F145(SEND) or F146(RECV). It is not necessary
to write the response process as a ladder, so the program is easier than the general-purpose
communication function.

The 1:1 or 1:N communication is available between our devices equipped with the computer link function
and the MEWTOCOL-COM.
[Our devices (e.g.)] : PLC, IPD, temperature control unit, eco-power meter

Slave Slave Slave

KT temperature KT temperature
control unit control unit

MEWTOCOL slave function

e This function is to receive commands from the computer link, execute the process and send back the
results. Any special ladder program is not necessary to use this function. (Set the communication
conditions in the system registers.) It enables the 1:1 or 1:N communication with a master computer or
PLC.

¢ The program for the computer side must be written in BASIC or C language according to the
MEWTOCOL-COM. MEWTOCOL-COM contains the commands used to monitor and control PLC
operation.

Slave Slave Slave Slave Slave Slave

7-21



Outline of operation when using computer link (MEWTOCOL slave)

Command and response

e Instructions issued by the computer to the PLC are called commands. Messages sent back to the
computer from the PLC are called responses. When the PLC receives a command, it processes the
command regardless of the sequence program, and sends a response back to the computer.

MEWTOCOL-COM sketch

e Communication is carried out in a conversational format, based on the MEWTOCOL-COM
communication procedures.

¢ Data is sent in ASCII format.

¢ The computer has the first right of transmission. The right of transmission shifts back and forth
between the computer and the PLC each time a message is sent.

Computer

Transmission program Reception processing program

@The unit number of the PLC
that sent the response

Command message
(B)Confirmation of whether or

Header Dgstir)a- Ts;t Check |Termi- not the processing was
ion®| @3 code | nator carried out successfully

©®The type of command
processed
(@)If the command was used

to read data, the data
that was read

(D The unit number of the PLC
to which the command is
being sent

(2)The type of command

(3Any settings and data
required in order to
execute the command

@If an error occurred and
the command could not
be processed success-
fully, the content of

v the erro

The command and data are
sent to the PLC with the
specified unit number.

v

A response is returned and
processed by the computer
(e.g. the computer retrieves
the data that was sent.)

Response message

Header

5682®

Termi-
nator

Text Check
code
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Format of command and response

Command message

All command-related items should be noted in the text segment. The unit number must be specified
before sending the command.

MDHeader
@ Unit no. of destination (01 to 99, decimal)
@ Text (Content depends on type of command)
@ Check code (BCC, hexadecimal)
| — ® Terminator
—— i \ —r \J
o T T 1 T T T T
Ylo 1|#|rR ¢C 0 0 o0 i R
1 1 | 1 1 1

(Two-(One- —
digit) digit) ‘[
Target that reads the value (internal relay R1)
Specified item (S specifies that only 1 point should be read)

Command name (e.g. read contact area)
Command code (Indicates that this is a command)

1. Header (start code)
Commands must always have a “%” (ASCII code: H25) or a “<” (ASCII code: H3C) at the beginning of a
message.

2. Unit number

The unit number of the PLC to which you want to send the command must be specified. In 1:1
communication, the unit number “01” (ASCII code: H3031) should be specified. The unit No. of the PLC
is specified by the system register.

3. Text
The content differs depending on the command. The content should be noted in all upper-case
characters, following the fixed formula for the particular command.

% X 0o 0 0o 1 1 C S

T Specification and
Command name data to be written
Command code [#]
(ASCII code: H23)

4. Check code

BCC (block check code) for error detection using horizontal parity. The BCC should be created so that it
targets all of the text data from the header to the last text character. The BCC starts from the header and
checks each character in sequence, using the exclusive OR operation, and replaces the final result with

character text. It is normally part of the calculation program and is created automatically.

The parity check can be skipped by entering “* *” (ASCIl code: H2A2A) instead of the BCC.

5. Terminator (end code)
Messages must always end with a “CR” (ASCII code: HOD).
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Note: When writing

e The method for writing text segments in the message varies depending on the type of command.

o If there is a large number of characters to be written, they may be divided and sent as several
commands. If there is a large number of characters in the value that was loaded, they may be divided
and several responses sent.

n Key Point:

¢ With the FP-X, an expansion header “<” is supported to send single frames of up to 2048 characters as
well as general “%”.

Type of header No. of characters that can be sent in 1 frame
% Max. 118 characters
< Max. 2048 characters

Response message
The PLC that received the command in the example above sends the processing results to the computer.

(THeader
(2)Unit no. of source (PLC that processed the command, decimal)

(3)Text (Processing results and communication error codes ar estored here)
@Check code (BCC, Hexadecimal)
17 ﬁTerm[nator
— —_— l
o | |
Y10 1|s[RrR cfo Cr
| 1 |

(Two- (One- H
digit) digit)
Read value (Processing results for contact area read: contact is off)

Command name (e.g. read contact area)
Response code ($ indicates a normal processing result. | indicates that an error occurred)

1. Header (start code)
A “%” (ASCII code: H25) or “<” (ASCII code: H3C) must be at the beginning of a message. The response
must start with the same header that was at the beginning of the command.

2. Unit number
The unit number of the PLC that processed the command is stored here.

3. Text

The content of this varies depending on the type of command. The value should be read based on the
content. If the processing is not completed successfully, an error code will be stored here, so that the
content of the error can be checked.

$ 0 1 $ R Cc 1 2 o0 S
If the read command was used, the

data that was read is stored here.

If normal: Command name
If error occurs: Error code
Response code
If normal: "$" (ASCII code: H24)
If error occurs: "I" (ASCII code: H21)
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4. Check code

BCC (block check code) for error detection using horizontal parity. The BCC starts from the header and
checks each character in sequence, using the exclusive OR operation, and replaces the final result with
character text.

5. Terminator (end code)
There is always a “C3” (ASCII code: HOD) at the end of the message.

@ Note: When reading

o If no response is returned, the communication format may not be correct, or the command may not
have arrived at the PLC, or the PLC may not be functioning. Check to make sure all of the
communication specifications (e.g. baud rate, data length, and parity) match between the computer and
the PLC.

o If the response contains an “!” instead of a “$”, the command was not processed successfully. The
response will contain a communication error code. Check the meaning of the error code.

¢ Unit number and command name are always identical in a command and its corresponding response
(see below). This makes the correspondence between a command and a response clear.

“p

| | -
Command | % [0 1| #|R, C R
— — -
Same< >Same
- A— — _
T T
Response | % | 0 TS| R,C R
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Commands to be used

Command name Code Description
RC Reads the on and off status of contacts.
(RCS) | - Specifies only one point.
Read contact area (RCP) | - Specifies multiple contacts.
(RCC) | - Specifies a range in word units.
wcC Turns contacts on and off.
. (WCS) | - Specifies only one point.
Write contact area e .
(WCP) | - Specifies multiple contacts.
(WCC) | - Specifies a range in word units.
Read data area RD Reads the contents of a data area.
Write data area WD Writes data to a data area.
Read timer/counter set value area RS Reads the timer/counter setting value.
Write timer/counter set value area WS Writes the timer/counter setting value.
Read timer/counter elapsed value area RK Reads the timer/counter elapsed value.
Write timer/counter elapsed value area WK Writes the timer/counter elapsed value.
Register or Reset contacts monitored MC Registers the contact to be monitored.
Register or Reset data monitored MD Registers the data to be monitored.
Monitoring start MG Monitors a registered contact or data using MD
and MC.
Preset contact area (fill command) SC Embeds the area of a specified range in a 16-
point on and off pattern.
Preset data area (fill command) sD ert(?s the same contents to the data area of a
specified range.
Read system register RR Reads the contents of a system register.
Write system register WR Specifies the contents of a system register.
Read the status of PLC RT Reads the specifications of the programmable
controller and error codes if an error occurs.
Remote control RM Switches the operation mode of the
programmable controller.
Abort AB Aborts communication.

Reference: <MEWTOCOL Communication Procedure>
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Setting communication parameters

Setting for Baud rate and communication format

The settings for baud rate and communication format of the COM port are entered using the FPWIN GR.
Select “Options” in the menu bar, and then select “PLC Configuration”. Click “COM Port”. There are
ate tabs for setting the COM1 and COM2 .

AEF

il Note:
¢ As the default of the COM2 port is “Internal USB”, select “COM. cassette”.
¢ When the MEWTOCOL master is used, also select “Computer Link”.

Dialog box of PLC system register setting

PLG Gonfiguration — Untitlel

HoldMNaon-hold 1
Hald/Mar-hald 2 i 1 - Mo 413 Communication Format
Action on Error No410 - LinitNo. . -
Time No412  Comm. Mode Char. Bit: |8 Bits -
Link 'w/0-0 : .
Lirk W1 Computer Link j Parity; |Odd -
Uszage zettings 1 for CPU input todem Enabled N Stop Bit |1 =
Usage settings 2 for CPU input
Uzage zettings for CPU output
Special inputl
Special input2
Software filker settings 1 of CPU input No.t16  Baudate  [9600 bps :I'
Software filker gettings 2 of CPU input
Software filker settings 3 of CPU input
Software filker settings 4 of CPU input
T ool Port
COMZ Part
oK Cancel | | niisize | Help

No. 410 (for COM1 port), No. 411 (for COM2 port) unit number
The unit number can be set within a range of 1 to 99.

No. 412 Communication mode
Select the COM port operation mode:
Click on E and select “Computer Link”.

No. 413 (for COM1 port), No. 414 (for COM2 port) Communication Format setting
Default setting:

Char.Bit ............... 8 bits

Parity ........ccoeen. Odd

StopBit ......ceneeeenn. 1 bit
Terminator ............ CR

Header ................. STX not exist

To change the communication format to match an external device connected to the COM port, enter the
settings for the various items.

No. 415 Baud rate (communication speed) setting

The default setting for the communication speed for the various ports is 9600 bps. Change the value to
match the external device connected to the COM port:

Click on E and select one of the values from 2400, 4800, 9600, 19200, 38400, 57600 and 115200 bps.

Restrictions
The COM port of the communication cassette supports all the commands of the MEWTOCOL-COM.
There is no restriction.
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7.3.21:1 Communication (Computer link)

System register settings
Settings for COM1 port (AFP-COM1, AFPX-COM2, AFPX-COM3, AFPX-COM5)

No. Name Set Value

No. 410 Unit number COM1 port 1

No. 412 "*® | Communication mode COM1 port Computer link

No. 413 Communication format for COM1 port Data length: ...... 7 bits/8 bits
Parity check: ..... None/Odd/Even
Stop bit: ............ 1 bit/2 bit
Terminator: ........ CR
Header: ............ No STX

No. 415 "°® | Baud rate setting for COM1 port 2400 to 115200 bps

Settings for COM2 port (AFPX-COM2, AFPX-COM4, AFPX-COMb)

No. Name Set Value
No. 411 Unit number COM2 port 1
No. 412 "*® | Communication mode COM2 port Computer link
No. 414 Communication format for COM2 port Data length: ...... 7 bits/8 bits
Parity check: ..... None/Odd/Even
Stop bit: ............ 1 bit/2 bit
Terminator: ........ CR
Header: ............ No STX
No. 415 "°® | Baud rate setting for COM2 port 2400 to 115200 bps
The communication format and baud rate (communication speed) should be set to match the connected
computer.

Note) They are set in different bit positions of the same system register no., so the different settings are
possible for port 1 and port 2.
The baud rates of 300, 600 and 1200 bps can be specified by the SYS1 instruction. However, the
setting value of the system register cannot be changed.

Programming

e For a computer link, a program should be created that allows command messages to be sent and
response messages to be received on the computer side. No communication program is required on
the PLC side. (Specify the communication format only by the system register.)

e Create the program on the PC side using Basic language or C language according to the
MEWTOCOL-COM. Commands to monitor and control the operation of the PLC are provided in the
MEWTOCOL-COM.
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Connection to the computer <1:1 communication>
Overview
For a 1:1 computer link between the FP-X and a computer, an RS232C cable is needed. Communication

is performed via commands from the computer and responses from the PLC.
FP-X

Computer

[ Command message >
— <,—Hesmage—l

<Using AFPX-COM1> 1-channel RS232C type

Computer side FP-X side
{D-SUB 9-pin) 5-pin terminal)

Symbol | Pin no IPin name|  Signal name Abbre.
cD 1 — I— sD Sned Data sD
RD 2 [—b RD Receive Data RD
sD 3 —1 RS |Requestto Send| RS
ER 44— > CS Clear to Send cs
5G 5 5G Signal Ground 5G
DR B [

RS 7
Cs -] -t
RI 9

<Using AFPX-COM2> 2channel RS232C type

Computer side FP-X side

{D-SUB 9-pin) {5-pin terminal)
Symbol | Pin no, Pin name| Signal name Abbre.
cob 1 r— Ii 51 Send Data 1 5D
RD 2 - I—D R1 Recaive Data 1 RD
SD 3 S2 Send Data 2 S0
ER 4 I_ R2 Receive Data 2 RD
SG 5 ; SG | Signal Ground SG

DR B [ | [

RS 7

cs | s .
Rl 3 (To other device)

<Using AFPX-COM3 (RS422 setting)> (1-channel RS485/RS422 type)

Computer side FP-X side
(Converter) (5-pin terminal)
Symbol Fin name| Signal name | Abbre.
RO+ - S+ SD+ S+
RD— - 5— SD— 5—
SD+ » R+ RD+ R+
SD— > R- RD— R—
Mot used

Note) There are several names for the signal names of RS422. Confirm with the instruction manuals for each devices.

<Using AFPX-COM4> (Combination of 1-channel RS485 and 1-channel RS422 type)

Computer side (To other device) FP-X side
!D-SUB Q-Eln] (5-pin terminal)

Symbol| Pin no. [Fin name Signal name Abbre.
CD 1T |a— T fssion ine (7] +
RD 2 | | - T issionfine (1) | —
SD 3 SD Send Data SD
ER 4 I—b RD Receive Data RD
5G 5 S5G Signal Ground SG
DR 6 f—

RS T
Cs [ & ]
RI 9

<Using AFPX-COM5> (Combination of Ethernet and 1-channel RS232C type)

Computer side

{D-SUB 9-pin)

Symbal | Pin no
cD 1 < FP-X side (5-pin terminal)
RD 2 -+ [Fin name Signal name | Abbre.
SD 3 I S0 |Send Data SD
ER 4 L | RD Data RD
5G 5 5G  |Signal Ground 5G
OR ] -
RS 7
CS a :
Rl 9
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1:1 communication with programmable display GT series

Overview

A 1:1 computer link with a programmable display connects the FP-X and the programmable display
using an RS232C cable. Communication is performed via commands from the programmable display
and responses from the PLC.

No program is required for communication. Simply set the mutual communications settings to operate
the PLC via the programmable display.

Programmable display (GT series)

@ s—

Res

<Using AFPX-COM1> 1-channel RS232C type

GT series side FP-X side (5-pin terminal)
Symbol Pin name Signal name Abbre.
SD sSD Send Data SD
RD ‘—&D RD Receive Data RD
RS RS Request to Send RS
CS E Ccs Clear to Send Cs
SG SG Signal Ground SG

<Using AFPX-COM2> 2channel RS232C type

GT series side FP-X side (5-pin terminal)
Symbol Fin name| Signal name Abbre.
sD 51 Send Data 1 S0
RD Q—&P R1 Receive Data 1 RD
RS 52 Send Data 2 sD
cs R2 Receive Data2 | RD
56 | ] SG Signal Ground SG

(To other device)

<Using AFPX-COM3 (RS422 setting)> (1-channel RS485/RS232C type)
GT series side To power supply
Symbol
+5V or 24V
GND

NC
+5D FP-X side (5-pin terminal)

=5D Pin Name| Signal Name Abbre.
+RD -t 54 Send Data (+) SD+
- DI S— |SendData(~) |sp—

M_] w R+ | Receive Data(+) | RD+

R— Receive Data (—)| RD—
Not used

<Using AFPX-COM4> (Combination of 1-channel RS485 and 1-channel RS232C type)

(To other device)

GT series side FP-X side (5-pin terminal)

Szmbol |_ Pin name §gna| name Abbre.
sSD + T ission line (+)] +
RD — Transmission line (-) [ —
RS SD Send Data sD
CS RD Receive Data RD
SG SG Signal Ground 56

<Using AFPX-COM5> (Combination of Ethernet and 1-channel RS232C type)

GT series side

Symbol
sD FP-X side (5-pin terminal)
RD C—X— Pin name| _Signal name | Abbre.
RS SD  |sendData sD
cs | BD |Receive Data RD
5G SG_ |signal Ground 5G
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7.3.3 1:N Communication (Computer Link)

Overview

For a 1:N computer link, the computer and the FP-X are connected through a commercially available
RS232C-RS485 converter, and the respective PLCs are wired using an RS485 cable.

The computer and the PLC communicate via commands and responses: The computer sends a
command specifying the unit number, and the PLC with that unit number sends a response back to the
computer.

FP-X FP-X FP-X FP-X
(Unit no.1) (Unit no. 2) (Unit no. 3) (Unit no. 4)
Computer e 5 e
Commercially
available Y . .
— converter T T T 3
=5 ' T:] RS232C A A A A

The unit number for the PLC to which the command
is being sent is included in the command message.

The unit number of the PLC sending a response is
included in the response message.

Note) Lineeye SI-35 is recommended to be used as a converter.

Setting system registers
Setting of COM1 port

No. Name Set value
No. 410 | Unit number for COM1 port 1 to 99 (Set the desired unit number)
(With a C-NET adapter, a maximum of
32 units (stations) can be specified.)

No. 412 | Selection of communication mode for COM1 port | Computer link

No. 413 | Communication format for COM1 port Data length: ...... 7 bits/8 bits
Parity check: ..... None/Odd/Even
Stop bit: ............ 1 bit/2 bit
Terminator: ........ CR
Header: ............ STX not exist
No. 415 | Baud rate setting for COM1 port ™" 2400 to 115200 bps

Note1) The communication format and baud rate (communication speed) should be set to match the
connected computer.

Note2) The terminal units of the AFPX-COM3, AFPX-COM4 and AFPX-COMS6 are specified by the dip
switch in the communication cassette.

Note3) The baud rates of 300, 600 and 1200 bps can be specified by the SYS1 instruction. However, the
setting value of the system register cannot be changed.
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Setting of unit numbers

By default, the unit number for each communication port is set to 1 in the system register settings. There
is no need to change this for 1:1 communication, but if 1:N communication is used to connect multiple
PLCs to the transmission line (e.g. in a C-NET), the unit number must be specified so that the
destination of the command can be identified.

The unit number is specified by using the system register.

Unit No.
Computer
Commercially
available
conversion
— adapter

RS232C

|_| The command is sent specifying the destination with the unit number.

The PLC to which the response is sent is identified with the unit number.

Setting unit numbers with the system register
A unit number between 1 and 99 can be set with the system register.

To set unit numbers with the FPWIN GR programming software:
Select “Options” in the menu bar, and then select “PLC Configuration”. Click “COM Port”. There are
separate tabs for setting the COM1 and COM2 .

Dialog box of PLC system register setting

PLG Gonfieuration — Untitleld

Hold/Mar-hold 1
HaldMorrhold 2 i 1 - Mo.413 Communication Format
Actiat on Emror Ho410  Unit Ne. . -
Time Mo412  Comm. Mad 4 Char. Bit: |8 Bits bt
Link 'w/i0-0 : — = .
Link w/0-1 Computer Link |3 < J Parity: |0dd A
Usage settings 1 for CPU input Modem Enabled 14 Stap Bit: |1 -
Uzage settings 2 for CPU input
U zage settings for CPU output
Special inputl
Special input2
Saftware filter settings 1 of CPL input No.#5  Baudiate | 9600 bps :l'
Software filker settings 2 of CPU input
Software filker settings 3 of CPU input
Software filter settings 4 of CPU input
Tool Part
COMZ Port
oK Cancel | | Iniigize | Help

No. 410 (for COM1 port), No. 411 (for COM2 port) unit number settings
Click on E and select a unit number from 1 to 99.
Note) With a C-NET adapter, a maximum of 32 units (stations) can be specified.
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Connection with external devices
AFPX-COM3 (when setting RS485)

Connection diagram
FP-X side (5-pin terminal)

Pin name Signal name Abbre. To external device
S+ |[Transmissionline 1(+)| S+ with RS485 port
5— Transmission line 1 (=) S— .

To external device:
R+ - - with RS485 port
R —_— — -—

Wiring should extend from one unit to the next.
Mever run two wires from a single unit to two other units.

-Correct wiring

igigigs

*Incorrect wiring

X

With 1:N communication, the various RS485 devices are connected using twisted pair cables. Use only

one (+) and (-) terminals.

AFPX-COM4

Connection diagram

FP-X side (5-pin terminal)
Pin name Signal name Abbre., ;rv?l: xéggg ls‘::%\:'ltce

-+ Transmission line 1 (+ +

- Transmission line 1 {-) -

To external device

sD Send Data sD

with RS485 port
RD  |Receive Data RD ?
SG  |Signal Ground SG

In case of using the AFPX-COM4, connect two cables each to the (+) terminal and (-) terminal.

Use the wires of the same cross-sectional area which should be 0.5 mm?.

AFPX-COM6

Connection diagram
FP-X side (5-pin terminal)

Pin name Signal name Abbre. To external device
+(COM1)| Transmission line 1 (+]  + with RS485 port
—(COM1)| Transmission line 1 (-) -_ To external device
+(COM2)|T ission line 1 (+ + with RS485 port
= (COM2)| Transmission line 1 (- - To external device
— — — with RS485 port
To external device
with RS485 port

In case of using the AFPX-COMSB, connect two cables each to the (+) terminal and (-) terminal.

Use the wires of the same cross-sectional area which should be 0.5 mmZ.
Note) Non-insulated between the COM1 and COM2.

Setting of terminal unit

The terminal unit is specified with the dip switch located in the communication cassette.
FP-X FP-X FP-X FP-X

B —
. o . "
ine Transmission line

Transmission | I
o>

To conversion adapter
of computer connection
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7.3.4 MEWTOCOL Master (Sample Program)

Use the F145 (SEND) “Data send” or F146 (RECV) “Data receive” instruction to use the MEWTOCOL
master function.

Sample program

Sets the communication port to COM1, the remote unit No. to 01 and No. of processing

ol wordsto 2 inthe DT100 and DT101. Clear the WRO to send the write command first. 4
Clear the write data (DT50 and DT51). Set the read data (DT60 and DT61).

R9013

FO MV , H2 , DT100 ] 1

- [Fomv , H1001 , DT101 ] 1
Note 1)

- [Fomv ., HO , WRO ] 1

- [Fiomv , HO , DT50 ] -

- [FIDMV  , HFFFFFFFF , DT60 | -

R1 is the transmission condition of write command transmission condition, and
311 R2is the transmission condition of read command.

R9044 RO R1

H PSR e

RO 52
I L ]_

Compares the write data (DT50 and DT51) with the read data (DT80 and DT61) before

391 sending the write command, and updates the write data if they are matched. 1
R1
F—Fe1DCcMP , DT S50 , DT60 ] -
R1 R900B
| |l > 14
491 | | 1
-1 —>—[F36D+1 , DT50 ] 1
| Sends a command to write the data DT50 and DT51 of the local unit to the DTO and
551" DT1 in the unit number 01 from the COM1 port.
R1
— F—— F145SEND , DT 100 , DTS50 , DTO  , kK0 | -
- [Fomv . H1 , WRO ] 1
70k Sends a command to read the data DTO and DT1 in the unit number 01 from the COM1 _
port, and stores the result in the data DT60 and DT61 of the local unit.
R2
— F——F146RECV , DT 100 , DTO  , KO , DT60 | -
- [Fomv . HO . WRO ] 1
Note1) It is H2001 for COM2 port.
Note2) It is R904A for COM2 port.
s

Note: Available for the transistor type and relay type Ver 1.21 or later version only.
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Flow chart

| Data initialization |

Remm

OFF

ON
DTS50 and DTS50 is equivalent
to DT60 and DT61. NO
YES
Increments
DT50 and DT51.
/
Execute F145 Sends a data Sends a data Execute F146
(SEND) instruction. write command. read command. (RECV) instruction.
|
| Turns RO on. | | Turns RO off. |
- ]

| Completion |

Note) It is R904A for COM2 port.

The above program executes the operation 1 to 3 repeatedly.

1. Updates the write data if the write data (DT50 and DT51) and the read data (DT60 and DT61) are
matched.

2. Writes the DT50 and DT51 of the local unit into the data DTO and DT1 in the unit number 1 from the
COM1 port.

3. Reads the data DTO and dT1 in the unit number 1 into the data DT60 and DT61 of the local unit from
the COM1 port.

Note) The above COM1 port will be COM2 port for the COM2 port.
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7.4 Communication Function 2: General-purpose Serial
Communication

7.4.1 General-purpose Serial Communication

Overview

¢ In general-purpose serial communication, data is sent and received over the COM ports to and from an
external device such as an image processing device or a bar code reader.

¢ Data is read from and written to an external device connected to the COM port by means of an FP-X
program and the FP-X data registers.

Image processing device

Sending data using F159 (MTRN)

. Data is sent by transferring the data to

Data register (DT)  a data register and then transmitting it
using the F158 (MTRN) instruction.

-

Receiving data

Data is received by transferring the data
from the COM port to the data register
specified in the system register as the

receive buffer, and then being stored ’W
there automatically.
—m
Sending and receiving data with the external devices = L
is carried out via the data register. = —L
=

Outline of operation

To send data to and receive it from an external device using the general-purpose serial communication
function, the data transmission and data reception functions described below are used. The F159
(MTRN) instruction and the “reception done” flag are used in these operations, to transfer data between
the FPX and an external device.

Sending data
Data to be transmitted from the PLC is stored in the data register used as the send buffer (DT). When
F159 (MTRN) is executed, the data is output from the COM port.

Data Data register (DT)  Data transmission using ¢ The terminator specified in the system
writing F159 (MTEN)

register is automatically added to the data
l that has been sent.
e The maximum volume of data that can be
Device with sent is 2048 bytes.
RS232C port

Receiving data
Data received from the COM port is stored in the receive buffer specified in the system register, and the
“reception done” flag goes on. Data can be received whenever the “reception done” flag is off.

DaT) e When data is being received, the “reception
done” flag is controlled by the F159 (MTRN)
Dala s instruction.
I ¢ No terminator is included in the stored data.
Device with e The maximum volume of data that can be
||| [~ =t i ALl received is 4096 bytes.
L) Reception done” flag: on




Setting communication parameters in the general-purpose serial communication mode

By default, the COM port is set to “Computer link”. System register settings should be entered for the
following items.

The settings for baud rate and communication format are made using the FPWIN GR programming tool.
Select “Options” in the menu bar, and then select “PLC Configuration”. Click “COM Port”. There are
separate tabs for setting the COM1 and COM2.

Dialog box of PLC system register setting

PLG Gonfiguration - Untitlel

Hold/Maon-hold 1
Hold/Man-hold 2 i 1 Mo.413 Communication Format
Austion an Enar Mo.410  Unit Ma. =
Time No.412  Comm. Mode Char. Bit: | Bits =
t::t wg‘? General Communication Parity: | 0dd -
Uszage zettings 1 for CPU input In .
Uszage zettings 2 for CPU input Stk M -
Uszage zettings for CPU output Teminator: |CR -
Special inputl Mo e —
Special input2 eader: not exist. ¥
Software filter settings 1 of CPL input No.415  Baudiste | 3600 bps :"
Software filter settings 2 of CPU input . P
Software filter settings 3 of CPU input D S e oT 0 [0- 32764
Software filker settings 4 of CPU input ol ZEI;? SLSCONLIACS ;on;no I e
Taal Port o. uffer capacity setting for data received ol |—2D48 5
zerial data communication mode [9=ei]

COM2 Port

oK | cancel | Initialize | Help

No. 412 Communication Mode
Select the COM port operation mode:
Click on E and select “General Communication”.

No. 413 (for COM1 port), No. 414 (for COM2 port) Communication Format setting
Default setting:

Char.Bit ............... 8 bits

Parity ........cooeen. Odd

StopBit ......c.eeeeen. 1 bit
Terminator ............ CR

Header ................. STX not exist

Enter the appropriate settings to match the communication format of the external device connected to
the COM port..

No. 415 Baud rate (communication speed) setting

The default setting for the communication speed for the various ports is 9600 bps. Change the value to
match the external device connected to the COM port:

Click on E and select one of the values from 2400, 4800, 9600, 19200, 38400, 57600 and 115200 bps.

No. 416 (for COM1 port), No. 418 (for COM2 port) Starting address for data received

No. 417 (for COM1 port), No. 419 (for COM2 port) Buffer capacity setting for data received

To change this area, specify the starting address using system register no. 416 (no. 418 for COM2 port)
and the volume (number of words) using no. 417 (no. 419 for COM2 port). The receive buffer layout is
shown below.

Receive buffer The nLmbarof

— received bytes
is stored here.

Starting area specified
in system register no.
416 (no. 418)

T

|

T

: The number of words
I Received data p specified in system
T

I

]

I

]

storage area register no. 417 (no. 419)

-

))

The system register in
parenthesesrefer to
COM2 port.
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7.4.2 Communication with External Devices

Programming example of general-purpose serial communication
The F159 (MTRN) instruction is used to send and receive data via the specified COM port. F159 (MTRN)
F144 (TRNS) instruction is not available with the FP-X.

F159 (MTRN) instruction
Data is sent and received via the specified COM port .

RO S n D o
— —{ F159 MTRN DT 100 K8 K1} --}-t - Serial data communication|

Starting from DT100

the contents of 8 bytes

[are sent from the COM1 port (I<1)]

Devices that can be specified for S:  Only data registers (DT) can be specified as the send buffer.
Devices that can be specified for n: ~ WX, WY, WR, WL, SV, EV, DT, LD, | (10 to ID), K, H
Devices that can be specified for D:  Only the K constants (only K1 and K2)

Sending data

The amount of data specified by n is sent to the external device from among the data stored in the data
table, starting with the area specified by S, through the COM port specified by D. Data can be sent with
the header and terminator automatically attached. A maximum of 2048 bytes can be sent. When the
above program is run, the eight bytes of data contained in DT101 to DT104 and stored in the send buffer
starting from DT100 are sent from COM1 port.

Receiving data

Reception of data is controlled by turning the “reception done” flags R9038/R9048 on and off. The
received data is stored in the receive buffer specified in the system register. Data can be received when
F159 (MTRN) turns the “reception done” flag off. When the reception of the data is completed (the
terminator is received), the “reception done” flag turns on, and subsequently, receiving data is prohibited.
To receive the next data, execute the F159 (MTRN) instruction and turn the “reception done” flag off to
clear the number of received bytes to 0. To receive data continuously without sending data, clear the
number of transmitted bytes to 0 (set “n” to “K0”), and then execute the F159 (MTRN) instruction.

Reference: <Programming Manual ARCT1F313E>

Binary communication

Selecting “STX not exist” for the header and “None” for the terminator in the general-purpose serial

communication enables the binary communication.

Sending data: Sends the data of bytes to be specified.

Receiving data: Check the No. of bytes received before the process. At that time, the reception done flag
does not work.
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Sending data to external devices

Communication with external devices is handled through the data registers.
Data to be output is stored in the data register used as the send buffer (DT), and when the F159 (MTRN)
instruction is executed, the data is output from the COM port.

Data Data register (DT) Data transmission using

writing F159 (MTRN)

External
device

Data table for transmission (send buffer)
When transmission begins: K8

DT100 K& ~— When transmission ends: KO

- Reduces one by one at every transmission.
DT101 | H42(B) + H41(A)
DT102 | H44(D) ' H43(C)

Data is transmitted in order

DT103 | H46(F) ' H45(E) from the low order byte.
Binary data can be transmitted.

DT104 | Hag(H) , H47(G)

Data table before transmission

Sample program for sending data

The following program transmits the characters “ABCDEFGH (Hex)” to an external device using COM1

port.
RO R10 e
—| |—(DF } E ] - £ Data transmission command ]
The internal relay R10 is turned on when the 1
 transmission condition RO tums on.
R10 e
— |—{ F95 ASC. M ABCDEFGH uuuw, DT101 |- - --F -+ Data conversion 1
The characters "ABCDEFGH" are converted to 1
210 (4 spaces are inserted. ) +__an ASCll code and witen 10 DT101 10 DT104
— —{FisoMTRN DT 100 k8 _K1_} -~ -~} -~ Data transmission ]
The data in the send buffer is sent from 1
\_theCoMipot
[are sent from COM1 port (K1 }.)

The program described above is executed in the following sequence.
1) “ABCDEFGH” is converted to an ASCII code and stored in a data register.
2) The data is sent from COM1 port using the F159 (MTRN) instruction.

Explanatory diagram

1) The characters are converted to ASCII code Data register (DT)
and the data is stored in the send buffer.

2) Data transmission using F159 (MTRN)

: "H4142434445464?48"' —P= | Send buffer

External

device
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Explanation of data table
The data table for transmission starts at the data register specified in S.
[s] ! le At the beginning of transmission, the

. ~ number of bytes to be transmitted is set.
[5+1] ® ' 0 (Ver 2.0 or later)

[s+2] @ , 3 _ )
Transmitted data
-~ ~_. storage area
The circled numbers indicate the
order of transmission.

[S+n] { '2ﬂ . -1 }

e Use an FO (MV) or F95 (ASC) instruction to write the data to be transmitted to the transmission data
storage area specified in S.

Transmission process

When the execution condition of the F159 (MTRN) instruction turns on and the “transmission done” flag

R9039/R9049 is on, operation is as follows:

1. Nis preset in S. The “reception done” flag R9038/R9048 is turned off, and the reception data number

is cleared to 0.

2. The set data is transmitted in order from the lower-order byte in S+1 of the table.

¢ During transmission, the “transmission done” flag R9039/R9049 turns off.

o If system register 413 or 414 is set to header (start code) with STX, the header is automatically added
to the beginning of the data.

¢ The terminator (end code) specified in system register 413 or 414 is automatically added to the end of
the data.

DTi01  DTIOZ2 Ti03 DTi04

Iraawns'rissicn lalele |ole | Fla|n |ea
R9038 on
(R9045) | | | ! ! oFF

Execution
condition ON
RO <I; | OFF
| :
F159 (MTRN) execution, During transmission

(During this interval, the F158 (MTRN)
instruction cannot be executed.

3. When all of the specified quantity of data has been transmitted, the S value is cleared to 0 and the
“transmission done” flag R9039/R9049 turns on.

When you do not wish to add the terminator (end code) during transmissions:

¢ Specify the number of bytes to be transmitted using a negative number.

o If you also do not wish to add a terminator to received data, set system register 413 or 414 to
“Terminator - None”.

Programming example:
The following program transmits 8 bytes of data without adding the terminator.

RO
H(oF ) 1

: F159 MTRN, DT100, K-8, K 1
— - ]

n Key Point:

¢ Do not include the terminator (end code) in the transmission data. The terminator is added
automatically.

e When “STX exist” is specified for the header (start code) in system register 413 or 414, do not add the
header to the transmission data. The header is added automatically.

¢ When using the AFPX-COM1, transmission does not take place until CS (Clear to Send) turns on. If
you are not going to connect to the other device, connect to RS (Request to Send).

e The maximum number of transmission bytes n is 2048.

e The contact numbers in parentheses refer to COM2 port.

Specify K-8,
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Receiving data from external devices

Data register (OT) Data input from the COM port is stored in the
' receive buffer specified by the system register,
and the “reception done” flag goes on. If the
“reception done” flag is off, data can be received

Data reception

External at any time
| - device .
"Reception done” flag: on
Data table for reception (receive buffer)
This is the state when the above program is executed.
DT200 K8 l«— The received number of ¢ DT200 to DT204 are used as the receive
byles is slored as dala is . .
DT201 | Ha2(B) | HA1(A) stored. buffer. System register settings are as follows:
o122 | veaco) : o) - System register 416: K200
: e sl - System register 417: K5
DT203 | H46(F) | H45(E) byte.
DT204 | H4g(H) | H47(G)

Receive buffer when
reception is completed.

Sample program for receiving data
10-byte data received in the receive buffer through COM1 port are copied to DTO.
R9038 R10

— —(oF ) [ 1t -F-Recéption done deiection )

R10 ST T T T T T T T T T T~

—I |—EFIO BKMV D201, DT204 ,DTO |'- === i—-Retrieving received data L
e
|

The received data in the receive buffer |
is read from the area in which it is !

|
( The contents of the four words )

from DT201 to DT204 stored (DT201) and sent to DTO. _J
[are written to data registers DTO to DT3. ]
R10 e —— — i — s — = — o —

- To prepare to receive the next data, the
Starting from DT100 F159 instructon resets the buffer writing
the contents of 0 bytes

point (K0) and turns off the "reception
done" contact R9038.
(are sent from COM1 port (K1)]

(The data in the receive buffer is not cleared)

—] —{FisoMTRN DT 100 KO _Ki_}----F-1}-Preparing to receive the next data
1
1

The program described above is executed in the following sequence.

1) The data sent from external devices is stored in the receive buffer.

2) The “reception done” contact R9038 (R9048) is turned on.

3) The received data is sent from the receive buffer to the area starting with data register DTO.

4) The F159 (MTRN) instruction is executed with no data to reset the buffer writing point and to turn off
the reception done” contact R9038 (R9048). The system is now ready to receive the next data.

éhe data in the receive buffer is not cleared.)

Note:
¢ Be aware that the “reception done” flag R9038 or R9048 changes even while a scan is in progress
(e.g., if the “reception done” flag is used multiple times as an input condition, there is a possibility of
different statuses existing within the same scan.) To prevent multiple read access to the special internal
relay you should generate a copy of it at the beginning of the program.

Explanatory diagram
Data register (DT)

---, _(3Data reading (DData reception
- Receive buffer [«

(@Reception done(RI038:0N)
@ Reception ready(R9038:0FF)

External
device
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Explanation of data table
Data sent from an external device connected to the COM port is stored in the data registers that have
been set as the receive buffer.

(Word) l< The number of ¢ Specify the data registers in system register 416 to
bytes received is
stored in this area. 419.

)
[

! e The number of bytes of data received is stored in the

.l @ A Reception data starting address of the receive buffer. The initial value
- storage area .

~L_ ~_. (The circled numbers is 0.

T T ';tg'r‘:;‘: je ordere! « Received data is stored in the received data storage

n| (z2n) ! (@n-1) area in order from the lower -order byte.

'
1

Reception process

When the “reception done” flag R9038 (R9048) is off, operation takes place as follows when data is sent

from an external device. (The R9038 (R9048) flag is off during the first scan after RUN).

1. Incoming data is stored in order from the lower-order byte of the 2nd-word area of the receive buffer.
Header and terminator (start and end codes) are not stored.

Beginning of reception Re-opening
Y
Receiveddata | A|B |- |T [(Cr) uwv -
R9038
(R9048) ON
- OFF
Execution
condition |
R10 -
Reception Reception is %, Reception
is possible not possible is possible
Execution of
F158 (MTRN)

2. When the terminator (end code) is received, the “reception done” flag R9038 (R9048) turns on.
Reception of any further data is prohibited. When the terminator has been set to “None”, the “reception
done” flag does not turn on. Check the number of received bytes to judge whether the reception has
completed or not.

3. When an F159 (MTRN) instruction is executed, the “reception done” flag R9038 (R9048) turns off
(except the case when the terminator has been set to “None”), the number of received bytes is cleared,
and subsequent data is stored in order from the lower-order byte.

For repeated reception of data, perform the following steps:
1. Receive data

2. Reception done (R9038/R9048: on, reception prohibited)

3. Process received data

4. Execute F159 (MTRN) (R9038/R9048: off, reception possible)
5. Receive subsequent data

Prepare for reception

RO fieo MTRN. DT100. Koo KI ¢ The “reception done” flag R9038 (R9048) turns on when
[F159. MTRN, T ] data reception from the external device is completed.
- To repeatedly perform only reception, ] Receptign of any further data is prohibited.
specify KO. ¢ To receive subsequent data, you must execute the F159
* R9038(R9048) also turns off when (MTRN) instruction to turn off the “reception done” flag
transmission is performed with a byte
number specification. R9038 (R9048).

n Key Point:

¢ The contact numbers in parentheses refer to COM2 port.
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Data to be sent/received with FP-X

Remember the following when accessing data in the FP-X send and receive buffers:

o If a header has been chosen in the communication format settings, the code STX (H02) will
automatically be added at the beginning of the data begin sent.

¢ The data without the Code STX at the reception is stored in the receive buffer, and the “reception
done” flag turns on when the terminator (end code) is received. When the terminator has been set to
“None”, the “reception done” flag does not work.
However, if the code STX is added in the middle of the data, the number of received byte is cleared to
0, and the data is stored from the beginning of the receive buffer again.

¢ A terminator is automatically added to the end of the data being sent.

¢ There is no terminator on the data stored in the receive buffer.

Sending data:
Data written to the send buffer will be sent just as it is.

Example:
The data “12345" is transmitted as an ASCII code to an external device.
1. Data sent using the F95 (ASC) instruction should be converted to ASCII code data.

Conversion to ASCII code

"1 23 45" (Datatobe transmitted)

@ Conversion to ASCII code

H 31 32 33 34 35 (Coded data)
(1) (2) (3) (4) (5)

2. 1f DT100 is being used as the send buffer, data will be stored in sequential order in the data registers
starting from the next register (DT101), in two-byte units consisting of the upper and the lower byte.

DT103 D'L‘l_02 Dum
/L_Jppe: byte Lower byl;‘{Upper byte Lower by1eVUpper byte Lower byte-\
[ ¢ H35 | H34 | H33 | H32 | H31 |

G @ @ @

Receiving data:
The data of the receive area being read is ASCII code data.

Example:

The data “12345¢C;” is transmitted from a device with RS232C port.

¢ If DT200 is being used as the receive buffer, received data will be stored in the registers starting from
DT201, in sequential order of first the lower byte and then the upper byte.

DT203 D'Lg_02 D'I;%_O‘l
rl:lpperbyle Lowerbyte_‘{Uppelbyte LowerbyleVUpperbyte Lower byte-\
| . H35 | H34 ! H33 | H32 | H31 |

® @ & @
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Flag operation in serial communication

Header: No-STX, Terminator: CR

Receiving data:

The “reception done” flag, the “transmission done” flag, and the F159 (MTRN) instruction are related as
follows:

— —
Data received A /@—< c CR D E F G )
RO 0202C020) )~ o—

from external

, ) Cannot be stored when
device / “reception done" flag is
( on.
ON
Reception done ~—
flag R9038 or |
R9048 7 OFF
(i ON
Duplex transmission disabled
!:159 (MTRN) p - while F159 (MTRN) is being | =™
instruction executed. -
execution OFF
3 oN
Transmission |
done flag
R9039 or R9049 OFF
fam N —\ o\
Transmitted data 1 {2 (3 fol2)
/S A\ /
Stored
l / I 1
Receive buffer | A | | A LA™ | E
- B B B
* [ —
C C
Number of bytes <1= 2= <3> <0= <1=
received * . Write pointer _ .
P Number of bytes received is
cleared when F159 (MTRN)
instruction is executed.

e For general-purpose serial communication, half-duplex transmission must be used.

¢ Reception is disabled when the “reception done” flag R9038 or R90438 is on.

¢ When F159 (MTRN) is executed, the number of bytes received is cleared, and the address (write
pointer) in the receive buffer is reset to the initial address.

¢ Also, when F159 (MTRN) is executed, the error flag R9037 or R9047, the “reception done” flag R9038
or R9048 and the “transmission done” flag R9039 or R9049 goes off.

¢ Duplex transmission is disabled while F159 (MTRN) is being executed. The “transmission done” flag
R9039 or R9049 must be observed.

¢ Reception stops if the error flag R9037 or R9047 goes on. To resume reception, execute the F159
(MTRN) instruction, which turns off the error flag.

i Note:

¢ Be aware that the “reception done” flag R9038 or R9048 changes even while a scan is in progress
(e.g., if the “reception done” flag is used multiple times as an input condition, there is a possibility of
different statuses existing within the same scan.) To prevent multiple read access to the special internal
relay you should generate a copy of it at the beginning of the program.

n Key Point:

¢ The contact numbers in parentheses refer to COM2 port.
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Header: STX, Terminator: ETX
Receiving data:
The “reception done” flag, the “transmission done” flag, and the F159 (MTRN) instruction are related as

follows:
Data received 4®_/? _<ST94®_@;
from external \ Cannot be
device stored when Reception code is
“reception deleted by F159
done" flag is on. (MTRN).
- - ON
"Reception done" Al o
flag R9038 or . 4 OFF
R9048 / . o
"Reception done” flag
is turned off by exe-
F159 (MTRN) cuting F159 (MTRN).
instruction — OFF
execution
Stored
Receive buffer A
Number of s
reception bytes
F 4 - Ari ) { Mumber of bytes II(" Number of bytes Y\ / Number of bytes
‘Write pointer received is cleared received is cleared ‘ received is cleared
when the header is | | when F159 (MTRN) when the header is
\ received. \ is executed. /\ received.

e The data is stored in the receive buffer in sequential order. When the header is received, the number of
bytes received is cleared, and the address (write pointer) in the receive buffer is reset to the initial
address.

e Reception is disabled while the “reception done” flag R9038 or R9048 is on.

¢ Also, When F159 (MTRN) is executed, the number of bytes received is cleared, and the address (write
pointer) in the receive buffer is reset to the initial address.

o If there are two headers, data following the second header overwrites the data in the receive buffer.

e The “reception done” flag R9038 or R9048 is turned off by the F159 (MTRN) instruction. Therefore, if
F159 (MTRN) is executed at the same time the terminator is received, the “reception done” flag will not
be detected.
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Sending data:
The “reception done” flag, the “transmission done” flag, and the F159 (MTRN) instruction are related as
follows:

Transmitted datz @ a ° ETX) ST D d ) ° @
I

Transmission Transmission
ON

"Transmission
done" flag \
R9039 or 1 OFF
RO048 /l

( Duplex transmission [ ON

_*( disabled while 153 )
( )is being

F159 (MTRN) executed. OFF
instruction
execution
Send buffer

Number of bytes not
yet transmitted

<2> <1> <0 <0
* Transmission pointer

e Header (STX) and terminator (ETX) are automatically added to the data being transmitted. The data is
transmitted to an external device.

¢ When the F159 (MTRN) instruction is executed, the “transmission done” flag R9039 or R9049 goes off.

¢ Duplex transmission is disabled while F159 (MTRN) is being executed. The “transmission done” flag
R9039 or R9049 must be observed.

n Key Point:

e The contact numbers in parentheses refer to COM2 port.

7-46



Changing communication mode of COM port

An F159 (MTRN) instruction can be executed to change between general-purpose serial communication
mode and computer link mode. To do so, specify H8000 for n (the number of transmission bytes) and

execute the instruction.

Changing from “general-purpose” to “computer link”

RO R9032
HOF | >1

1>—{F159 MTRN, DT100, H8000 K1 ]

Set to H8000.

Specify the port to
be changed.

Changing from “computer link” to “general-purpose”

RO R9032
DF | > 1

1>—{F159 MTRN, DT100 H8000 K1 ]
Set to H8000.

Specify the port to
be changed.

The COM port communication mode flag in R9032 or R9042 turns on when general-purpose serial

communication mode is selected.

rc JYNR

¢ When the power is turned on, the operating mode selected in system register no. 412 takes effect.

It is not possible to change to the MODBUS RTU mode.
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7.4.3 Connection with 1:1 Communication (General-purpose serial
communication)

System register settings
Settings for COM1 port (AFPX-COM1, AFPX-COM2, AFPX-COM3, AFPX-COM5)

No. Name Set Value
No. 412 Selection of communication mode for General-purpose serial communication
COM1 port
No. 413 Communication format for COM1 port Data length: ...... 7 bits/8 bits
Parity check: .....  None/Odd/Even
Stop bit: ............ 1 bit/2 bits
Terminator: ........ CR/CR+LF/None/ETX
Header: ............ No STX/STX
No. 415 Baud rate setting for COM1 port "% 2400 to 115200 bps
No. 416 Starting address for receive buffer for DTO to DT32764 (Initial value: DTO) N
COM1 port
No. 417 Receive buffer capacity for COM1 port 0 to 2048 words (Initial value: 2048 words)

Settings for COM2 port (AFPX-COM2, AFPX-COM4, AFPX-COMS5, AFPX-COM6)

No. Name Set Value
No. 412 Selection of communication mode for General-purpose serial communication
COM2 port
No. 414 Communication format for COM2 port Data length: ...... 7 bits/8 bits
Parity check: .....  None/Odd/Even
Stop bit: ............ 1 bit/2 bits
Terminator: ........ CR/CR+LF/None/ETX
Header: ............ No STX/STX
No. 415 Baud rate setting for COM2 port "% 2400 to 115200 bps
No. 418 Starting address for receive buffer for DTO to DT32764 (Initial value: DT2048) N
COM2 port
No. 419 Receive buffer capacity for COM2 port 0 to 2048 words (Initial value: 2048 words)

Note1) When using the C14, the values are DTO to DT12285.

Note2) The baud rates of 300, 600 and 1200 bps can be specified by the SYS1 instruction (Ver 2.0 or
more). However, the setting value of the system register cannot be changed.

Note3) The setting values for the COM2 port of AFPX-COM6 are 9600 bps, 19200 bps and 115200 bps
only. The same baud rate should be specified by the cassette backside switch and the system

register.
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1:1 communication with FP Series PLC

Overview

Connect the FP-X and another FP series PLC using the RS232C interface and the MEWTOCOL-COM
communication protocol.

A

Ml Note: The MEWTOCOL master function of computer link is recommended as it is easy to
communicate.

Communication
mode: Computer
link

Communication mode:

General-purpose y
serial communication FP series PLC

Data area read command
| 201#RDD00000 00001C" transmission

Value of specified data register I

e When the data area read command “%01#RDD00000 00001**Cg” is sent from the FP-X side, the
values of the data register of the PLC connected to the system are sent as a response. For example, if
the value K100 is stored in DTO and the value K200 is stored in DT1 of the PLC,
“%01$RD6B400C8006F Cy” is sent as a response to the command. If there is an error, “%01!1OO** C” is
returned (OO is the error code).

e In addition to data area read and write commands, MEWTOCOL-COM also provides contact area read
and write as well as many other commands.

System register settings of FP series PLCs (FPO side)

In the default settings, the COM port is set not to be used. For 1:1 general-purpose serial communication,
the system registers should be set as shown below.

Communication format settings for FP series PLC (FPO side)

No. Name Set Value
No. 412 Selection of communication mode for COM port | Computer link
No. 413 Communication format for COM port Data length: ...... 8 bits
Parity check: .....  Odd
Stop bit: ............ 1 bit
Terminator: ........ CR
Header: ............ STX not exist

Note) These settings should be the
same as the settings of the
connected FP-X.

No. 414 Baud rate setting for COM port 19200 bps
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Connection to FP series PLCs (FPO)
<Using AFPX-COM1> 1-channel RS232C type
- Connection with FPO COM port

FPO COM port side

FP-X side (5-pin terminal) (3-pin terminal)

Pin name |  Signal name Abbr. Symbol
SD Send Data SD S
RD Receive Data RD :: R
RS Request to Send RS G
cs Clear to Send cs 4—]

SG Signal Ground SG

<Using AFPX-COM2> 2channel RS232C type
- Connection with FPO COM port
FPO COM port side

FP-X side (5-pin terminal) (3-pin terminal)
Pin name Signal name Abbr. Symbol
S1 Send Data 1 SD S
R JReceve a1 | RO je————— ¢
S2 Send Data 2 SD G
R2 Receive Data 2 RD
SG Signal Ground SG —l

(To other device)

<Using AFPX-COM4> Combination of 1-channel RS485 and 1-channel RS232C type
- Connection with FPO COM port

(To other device)

FP-X side (5-pin terminal) FPO COM port
Pin name Signal name Abbr. side (3-pin terminal)

+ Transmission Line (+ + Symbol

. Transmission Line (-)] — S

SD  [Send Data SD ‘ b > R

RD  |Receive Data RD |« | | G
SG SG

Signal Ground

<Using AFPX-COM5> Combination of Ethernet and 1-channel RS232C type
- Connection with FPO COM port

FPO COM port side
(3-pin terminal)

FP-X side (5-pin terminal)

Symbol
Pin name Signal name Abbre. | >< S
SD  |Send Data SD | » R

RD Receive Data RD |

D =
SG Signal Ground SG
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Procedure of communication

In this example, an FP series PLC is connected to COM1 port. K100 and K200 are respectively being

stored in DTO and DT1 of the PLC on the other end.

_____________________________________ . FP series PLC
1
1 L R — | :
j Crow  .Wo | I |
| “'f_c;-_-,vm I R, | o © :
1
|
1
| Ladder program Data register RS232C port:
Data area read [
P command is
set in send buffer.
(1) @ o
Data transmission with F159 (MTRN)
5| & e >
7]
w Py I R8039: off and R9038: off °
E Receive buffer writing point reset Data area read command
[= "%01#RDD00000 00001**Cg" transmission
e 4] @
- Ti done" flag (R9039: on)
"Transmission done” flag on
5] "
~ -
# Data register value of PLC on
other end is received
(6] -« —0« - =
If normal: "%01$RD6400C8006F g’
"Reception done” flag (R8038: on) If error occurs: "%01/0000C%
7] o< —9
g Dat d BCC
= ata rea
“% (8] o 9] Error code
Q Empty data transmission with F159 (MTRN
o pty )
x| ©O @ o
R9039: off and R9038: off
® od----- R O -
Receive buffer writing point reset
s L~
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Sample program
In the following example, the FP series PLC is connected to COM1 port.

e RO B10 PR S P S —
—| I—(DF } E ]—— T Data transmission command 1
The internal relay R10 turns on when the
L_ transmission condition RO tums on
R10 LT T T,
— —{{F95 Asc. M %01#RDD00000, DT101 } - - } 4™~ Data conversion
I "%01#RDDO0000" is converted to ASCII |
c J code, and written to DT101 to DT106.
2 !
@ EFQS ASC, M 00001 #* *___._,DT107 } - — 1 - - "00001**" is converted to ASCII code, I
E ? I and written to DT107 to DT112.
g ( Five speces inserted ) - - - -
= [FisomTRN . DT100 K19 K1} - - § - Datatransmission _ - i
¥ The data in the send buffer is sent from
((With DT100 as the send buffer ) (L com1 port. _ _ _J
( the contents consisting of 19 bytes of il]
[are sent from COM1 port (K1 )_]
~d -
-1 [
R9038 R11 —_———— e ———
—| I—(DF } E ]—- T Reception done detection 1
The internal relay R11 turns on when the
l_ "reception done” contact R8038 turns on.
R11 e ——
—] —{FroBkmv D201 DT208 ,DT0 T} - - } " Retrieving received data 1
! -| The received data in the receive buffer 1
[The contents of 8 words from DT201 to DT208] is read from the area in which it is stored
= = I (DT201) and sent to DTO. I
[are written to data registers DTO to DT?.] M = — o — i — -
c
_%- R11 =, DT1, H2431 R12
8 — Ko )J: ]_I: TF—+ 1 - Check of received data R
3 -|- To determine whether the received dala
o« is a normal response, the comparison in-
| struction is used to check whether the
\—Character string "1$" is stored in DT1,
R12 _ _ _ _
— —{F72 aHEX ,DT3 kK8  ,DT50 T} - - } 4 Check of received data X
The eight-character ASCII code beginning !
with DT3 is converted to a hexadecimal
- value aﬂd storedEl DTS0 alld DT51. _
gt Y __
—| |—EF159 MTRN , DT 100 Ko ,_l}’1 l— -=1 -[ Preparing to receive the next data ]
To prepare to receive the next data, the
Starting from DT100 | F159 instruction resets the buffer writing 1
— point and turns off the "reception dong"
[the contetns consisting of 0 bytes] L contact R8038 based on the empty data. J
( are sent from COM1 port (K1 ).]
N

Buffer statuses
The tables below show the statuses of the send and receive buffers when the sample program is run.

Send buffer Receive buffer
K19 - Number of bytes K16 = Number of
T to be transmitted T bytes received
H30 (0) | H25 (%) H30 (0} | H25 (%)
T / Set automatically
H23 (# | H31 (1) when the instru- H24 ($) | H3t (1)
H44 (D) | H52 (R) ction S Bxeculed He4 (D) | H52 (R)
T Ver 2.0 or later T
H30 (0) ! H44 (D) H4 (4) | H36 8 | | paceived data
H30 (0} | H30 (@ H30 (0) | H30 (0) is stored in
T order from the
H30 () | H30 (O H38 (8) H43 (C) lower-order
H30 ©) | H30 (0 H30 () | Ho @ | | e
T
H30 (0) | H30 (0) H46 (F) | H36 (8)
H2A (%) : H31 (1) (Statuses when reception is completed)
]| H2A (#)

(Statuses before transmission)
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n Key Point:

Contents of the response:
If K100 is stored in DTO and K200 is stored in DT1 of the FP series PLC on the other end,
“%01$RD6400C8006FC” is returned from the FP series PLC on the other end as the response when
the program is executed. The received data is stored in the data registers as shown below.
DT4 DT3 DT2 DT1 DTO

fUp;pef byte Lower byleVUppeu byte Lower by!e-v_Upper byt:\-Lcwer by!e_‘( Upper byte  Lower bylevupper byte Lower byle"\

| H30 @ H30 | H34 ! H36 | H44 | H52 | H24 ! H31 | H30 ! H25 |
(0) (0) (4) (6) y D) (R) ($) (1) (0) (%)

v

Value of DTO in the PLC on the other end
DT7 DT6 DT5
rUpper byte Lower hytev Upper byte  Lower bytev Upper byte  Lower byle\
[ H46 | H36 | H30 ! H30 | H38 ! H43 |
A ® 0 O ©® (©

v v
BCC Value of DT1 in the PLC on the other end

-

)

Extracting the data register values from the PLC on the other end

In the program, the data segment of the response from the PLC on the other end is converted to
hexadecimal data using the F72 (AHEX) (hexadecimal ASCIl — hexadecimal data conversion)
instruction and stored in DT50 and DT51, only if the character string “$1” stored in DT1 is detected as a
comparison instruction

DT6 DT5 DT4 DT3
(Upper byleALawer byte YUpper byleALowet hyterpper b,rmA Lower hylevUpper byleA Lower hyI:
| H30 | H30 | H38 : H43 | H30 ! H30 | H34 : H36 |
(0) (0) (8) () AL(O) (0) (4) (6) J

v v

Value of DT1 in the PLC on the other end Value of DTO in the PLC on the other end

Hexadecimal ASCIl—
HEX conversion instruction (F72)
DT51 DT50
~ —~ v = ~
Upper byte  Lower byte Upper byte  Lower byte

| HoO | HC8 | HOO : Hé4 |
(K200) (K100)

. A A
v v

Value of DT1 in the Value of DTO in the
PLC on the otherend  PLC on the other end

-

If an error occurs, “%01'OO [CR” is returned as the response (OO is the error code and [ is the
BCC).

[
Note: The MEWTOCOL master function of computer link is recommended as it is easy to

communicate.
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The values of DT50 and DT51 are written in DTO and 1 of PLC.

R1 R20

— ——oF ) { H

— ——DF —— F95 ASC , M X%01#WDD0000 , DT 1§1 1
—{ F95 ASC , M O000001XXXXXX , DT 157 ©)
—[ F95 ASC , M XX* ., DT 163] ]

8 spaces

[ F71 HEXA , DT50 , K4 , DT 160 ] 1@
—{ F112 WBSR , DT151 , DT 164 ] "@
—{ F112 WBSR , DT151 , DT 164 | J
—{ F159 MTRN , DT150 , K27 , K1 ]

R9038 R21
— ——oF ) { 1
R21 = DT202 , H2431 R22
— —or —L 1 [

R21

—|——DoF —[ F159 MTRN , DT150 , KO , K1 ]

( ED »—

@ Shifted for 1 byte to execute the HEX—ASCII conversion instruction
(F71) easily.

DT151 % { X DT151 0 : %
DT152 1 } 0 DT152 # : 1
DT153 | W } # DT153 | D ]| w
DT154 D } D ©) DT154 0 : D
oriss | 0 | o Chir s rmioromtss [ 0 1 0
pTiss | 0 | O _:'g'ts pT15s6 | 0 | O
DT157 0 } 0 DT157 0 I 0
DT158 0 i 0 DT158 0 I 0
DT159 1 } 0 @ DT159 6 ]| 1
oT160 | X | X || ASCll codeis inserted prico | 0 | 4
DT161 X } x | forthe value of DT50 DT161 c : 0
DT162 X } X ; ASCII code is inserted DT162 0 : 8
DT163 X { x | for the value of DT51 DT163 N J| 0
pTie4 | + | = DT164 |

When K100(H0064) is in
DT50 and K200 (HOOC8)

is in DT51
Normal response  %01$WDOOCr
"L BCC
Abnormal response %01 ! QOOOR
" BCC
Error code
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7.4.4 1:N Communication (General-purpose Serial Communication)

Overview

The FP-X and the external units are connected using an RS485 cable. Using the protocol that matches
the external units, the F159 (MTRN) instruction is used to send and receive data.

FP-X Data register (DT)
Y
- B Data transmission using F159 (MTRN)
F Received data
7z

Data is received into receive buffer

Data is sent and received
through the data registers.

Reference: <7.2.1 Precaution When Using RS485 Port>

System register settings

¢ In the default settings, the COM1 port is set to computer link mode.

Settings for COM1 port

No. Name Set Value
No. 412 Selection of communication mode General-purpose serial communication
COM1 port
No. 413 Communication format for COM1port | Data length: ...... 7 bits/8 bits
Parity check: ..... None/Odd/Even
Stop bit: ............ 1 bit/2 bits
Terminator: ........ CR/CR+LF/None/ETX
Header: ............ No STX/STX
No. 415 Baud rate setting for COM1port "® | 2400 to 115200 bps
No. 416 Starting address for receive buffer for | DTO to DT32764 (Initial value: DTO)
COM1port
No. 417 Receive buffer capacity 0 to 2048 words (Initial value: 2048 words)
for COM1port

Note1) The communication format and baud rate should be set to match the connected devices.

Note2) The terminal units of AFPX-COM3, AFPX-COM4 and AFPX-COMG are specified by the dip

switch located in the communication cassette.

Note3) The baud rates of 300, 600 and 1200 bps can be specified by the SYS1 instruction. However, the
setting value of the system register cannot be changed.
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7.5 Communication Function 3: PC(PLC) Link

7.5.1 PC(PLC) Link

Overview

¢ The PLC link is an economic way of linking PLCs of the FP-X, FPX and FP2-MCU, using a twisted-pair
cable.

¢ Data is shared between the PLCs using link relays (L) and link registers (LD).

¢ The statuses of the link relays and link registers of one PLC are automatically fed back to the other
PLCs on the same network.

¢ PC(PLC) link is not the default setting. Therefore, the setting of system register “COM1 Port setting”
communication mode no. 412 must be changed to “PC Link” in order to use this function.

¢ Unit numbers and link areas are allocated using the system registers.

o It is available with the COM1 port only.

FP-X FPX FP2/FP2SH FP-X
(Unit no.1) (Unit no. 2) (Unit no. 3) (Unit no. 4)
No.1 . No.1 No.1

Send area | =il | Receive area | n— =5
oo oo Receive N
& Send area A’ area & Receive
Receive area
area No.3 i No.3 No.
# chr:eelave -o— Send area A

The link relays and link registers of the PLCs contain areas for sending and areas for
receiving data. These areas are used to share data among the PLCs.
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Operation of PLC link

e Turning on a link relay contact in one PLC turns on the same link relay in all other PLCs on the same

network.

o Likewise, if the contents of a link register in one PLC are changed, the values of the same link register

are changed in all PLCs on the same network.

@Link relay
Link relay LO for unit no. 1 is turned on. The status change is fed back to the programs
of the other units, and Y0 of the other units is set to TRUE.

A N A A

No.2 Link register, -~~~

CORECI)

No.4 Link register -~~~

RO
H AR — ool o]}

MNo.1 Link register ;

®Link register

A constant of 100 is written to link register LDO of unit no. 1.
The contents of LDO in the other units are also changed to a constant of 100.
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7.5.2 Setting Communication Parameters

Setting of communication mode

In the default settings, the COM1 port is set to computer link mode.

Set the communication mode using the FPWIN GR programming tool. Select “PLC Configuration” under
“Options”, and then click “COM1 port” tab. (The PC(PLC) link is available for COM1 port only.)

Dialog box of PLC system register setting

PLC CGonfiguration — Untitlel

Hold/Mon-hald 1
Hold/Mon-hald 2 i g - Mo.413 Communication Format
oot No.d10  Unit No. . :
Time No.d12  Comm. Mode Char. Bit: |8 Bits x
t::t wgg‘ 1E0mputer Link. j Parity: |0dd v
Pulse |/0 cassette setings [HSCAPLS) Modem E nabled Jiit Stap Bit: =
Controller input settings (HSC)
Inkerupt / pulse catch settings Ter tor JE
Interupt edge setings -
Time conztant setting 1 of CPU input =
Time congtant geting 2 of CPU input No.d5  Baudiate  |9600 bps :i'
Time conztant setting 3 of CPL input - S ;
Time constant setting 4 of CPL input : ; i Lallim I 7t
Tool Part
COM2Z Paort

aF. Cancel L Help

No. 412 Communication Mode
Select the COM1 port operation mode:
Click on E and select “PC Link”.

n Key Point:

¢ When using a PC(PLC) link, the communication format and baud rate are fixed:

No. Name Set Value
No. 413 Communication format for COM Data length: ...... 8 bits
1port Parity check: ..... Odd
Stop bit: ............ 1 bit
Terminator: ........ CR
Header: ............ STX not exist
No. 415 Baud rate setting for COM1 port 115200 bps

Note1) The terminal units of AFPX-COM3 and AFPX-COM4 are specified by the dip switch located in the
communication cassette.
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Setting of unit numbers

By default, the unit number for the communication port is set to 1 in the system registers.

In a PC(PLC) link that connects multiple PLCs on the same transmission line, the unit number must be
set in order to identify the different PLCs.

The unit number is specified either by using the SYS1 instruction or the system register.

Note1) The priority order for unit number settings is as follows:
1. SYS1 instruction
2. System registers

Note2) Unit numbers should be set sequentially and consecutively, starting from 1, with no breaks
between them. If there is a missing unit number, the transmission time will be longer.

Note3) If fewer than 16 units are linked, the transmission time can be shortened by setting the largest
unit number in system register no. 47.

Max. 16 uni

Unit numbers are the numbers to identify the different PLCs on the same network. The same number
must not be used for more than one PLC on the same network.

Note:

When using the PC(PLC) link with the RS232C/RS422, the number of units is 2.
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Setting with the system register

Set the unit numbers using the FPWIN GR programming tool. Select “PLC Configuration” under
“Options”, and then select “COM1 port” tab.

Dialog box of PLC system register setting

PLC Configuration - Untitlel

Hold/MNon-hold 1

Hold/Mon-hald 2 i 1 - Mo.413 Communication Format
Auction on Ermar NodTl  LnitNe. ) -

Time Mo.412  Comm, Modw Char. Bit: |8 Bits b
Link wi0-0 : .

Link W1 Caomputer Link. |3 < hd Parity; |0dd -
Uzage settings 1 for CPL input Modem Enabled L Stap Bit |1 -
Uzage settings 2 for CPU input

Uzage zettings for CPU output

Special inputl

Special input2

Software filker settings 1 of CPU input No.41&  Baudrate | 3600 bps el

Software filker zettings 2 of CPL input

Software filker settings 3 of CPL input

Software filter settings 4 of CPU input

Tiool Fort

COM2 Port

oK. | cancal | | nitiahze | Help

No. 410 (for COM1 port) Unit number setting

Select the COM port operation mode:

Click on E and select unit number between 1 and 16.

Note1) Unit numbers should be set sequentially and consecutively, starting from 1, with no breaks
between them. If there is a missing unit number, the transmission time will be longer.

Note2) If fewer than 16 units are linked, the transmission time can be shortened by setting the largest
unit number in system register no. 47.

Setting with SYS instruction

Reference: <FP series Programming Manual ARCT1F353>.
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Link area allocation
¢ The link relays and link registers to be used in the PC(PLC) link are allocated in the link area of the
CPU unit. Link area allocations are specified by setting the system registers of the CPU unit.

System registers

No. Name DALV Set value
value
40 | Range of link relays used for PC(PLC) link 0 0 to 64 words
41 | Range of link data registers used for PC(PLC) link 0 0 to 128 words
42 | Starting number for link relay transmission 0 0 to 63
For 43 | Link relay transmission size 0 0 to 64 words
PC 44 | Starting number for link data register transmission 0 0to 127
(PLC) | 45 | Link data register transmission size 0 0 to 128 words
link 0 | 46 | PC(PLC) link switch flag Normal | Normal: 1st half
Reverse: 2nd half
47 | Maximum unit number setting for MEWNET-WO0 16 1to 16 "®
PC(PLC) link
46 | PC(PLC) link switch flag Normal | Normal: 1st half
Reverse: 2nd half
50 | Range of link relays used for PC(PLC) link 0 0 to 64 words
For 51 | Range of link data registers used for PC(PLC) link 0 0 to 128 words
PC 52 | Starting number for link relay transmission 64 64 to 127
(PLC) | 53 | Link relay transmission size 0 0 to 64 words
link 1 | 54 | Starting number for link data register transmission 128 128 to 255
55 | Link data register transmission size 0 0 to 128 words
57 | Maximum unit number setting for MEWNET-WO0 16 1to 16 "®
PC(PLC) link
Note) The same maximum unit number should be specified for all the PLCs connected in the PC(PLC)
link.
Link area configuration
(word) (word)
[ by
For PC link 0 L: for 1024 points 1st half For PC link 0 LD: for 128 words 1st half
o —
For PC link 1 L: for 1024 points 2nd half For PC link 1 LD: for 128 words 2nd hall
127 ¥y 255
For link relay For link register

e Link areas consist of link relays and link registers, and are divided into areas for PC(PLC) link 0 and
PC(PLC) link 1 and used with those units.
¢ The link relay which can be used in an area for either PC(PLC) link 0 or PC(PLC) link 1 is maximum
1024 points (64 words), and the link register is maximum 128 words.
s
Note:
The PC link 1 can be used to connect with the second PC link WO of the FP2 Multi Communication Unit
(MCU). At that time, the link relay number and link register number for the PC link can be the same
values as the FP2 (from WL64, from LD128).

Reference:

For the information on FP2-MCU, <Chapter 5 Communication Function PC(PLC) Link in FP2 Multi
Communication Unit Technical Manual ARCT1F396E>.
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Example of allocation

The areas for PC(PLC) link are divided into send areas and receive areas. The link relays and link
registers are sent from the send area to the receive area of a different PLC. Link relays and link registers
with the same numbers as those on the transmission side must exist in the receive area on the receiving
side.

For PC(PLC) link O
Link relay allocation

FP-X FPX FP-X FP2/FP2SH
(Unit no. 1) (Unit no. 2) (Unit no. 3) (Unit no. 4)
WLO WLO WLOD WLO
Send area & Receive area — ——
lg e 23 Hoi2 Receive area s
i | Sen area | me— — Receive area
Receive area Ko 23 bos 23 K
' 2] ' 0, (oK '
Receive area Send area
83 63 83 83
System registers
Setting for various units
No. Name d
No.1 | No.2 | No.3 | No.4
40 Range of link relays used 64 64 64 64
42 Starting No. of word for link relay transmission 0 20 40 0
43 Link relay transmission size 20 20 24 0

Note) No. 40 (range of link relays used) must be set to the same range for all the units.

Link register allocation

FP-X FPX FP-X FP2/FP2SH
(Unit no. 1) (Unit no. 2) (Unit no. 3) (Unit no. 4)
LDO No.1 LDO . No.1 LDo No.1 LDO
Send area | ==———m» | Receive area | n——]- [
39 a9 .
a0 o) Receive area
No.2 No.2 No.2
< Send area > > Receive area
79 79
Receive area 80 B0
No.3 MNo.3 No.3
— Receive area Sp— Send area —
127 127 127 127 |

System registers

No. Name Setting for various units
No.1 | No.2 | No.3 | No.4

41 Range of link registers used 128 128 128 128

44 Starting No. for link register transmission 0 40 80 0

45 Link register transmission size 40 40 48 0

Note) No. 41 (range of link registers used) must be set to the same range for all the units.

When link areas are allocated as shown above, the No. 1 send area can be sent to the No. 2, No. 3 and
No. 4 receive areas. Also, the No. 1 receive area can receive data from the No. 2 and No. 3 send areas.
No. 4 is allocated as a receive area only, and can receive data from No. 1, No. 2 and No. 3, but cannot
transmit it to other stations.
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For PC(PLC) link 1
Link relay allocation

FP-X FP2 FP2SH FP-X
(Unit no. 1) (Unit no. 2) (Unit no. 3) (Unit no. 4)
WLE4 No 1WL6~! No 1'»'{L64 No 1WL6-1
Send area | mesmm»- | Receive area ' '
E4 E Receive area
No.2 No.2 MNo.2,
Send area Receive area
103 103
Receive area No3 104 - 104 —
— Receive area — Send area —
127 127 27 27
System registers
NoO Name Setting for various units
) No.1 | No.2 | No.3 | No.4
50 Range of link relays used 64 64 64 64
52 Starting No. of word for link relay transmission 64 84 104 64
53 Link relay transmission size 20 20 24 0

Note) No. 50 (range of link relays used) must be set to the same range for all the units.

Link register allocation

FP-X FP2 FP2SH FP-X
(Unit no. 1) (Unit no. 2) (Unit no. 3) (Unit no. 4)
LD128 LD128 LD128 LD128 |
No.1 . MNo.1 No.1
Send area | ==l | Receive area | n——])- —
167 167 e
168 168 Receive area
No.2 No.2, No.2,
Send area Receive area
207 207
Receive area 208 20
INo 3 INo.S No.3l
Receive area Send area
255 255 255 255 |

System registers

No. Name Setting for various units

No.1 | No.2 | No.3 | No.4
51 Range of link registers used 128 128 128 128
54 Starting No. for link register transmission 128 128 208 128
55 Link register transmission size 40 40 48 0

Note) No. 51 (range of link registers used) must be set to the same range for all the units.

When link areas are allocated as shown above, the No. 1 send area can be sent to the No. 2, No. 3 and
No. 4 receive areas. Also, the No. 1 receive area can receive data from the No. 2 and No. 3 send areas.
No. 4 is allocated as a receive area only, and can receive data from No. 1, No. 2 and No. 3, but cannot
transmit it to other stations.

EE
Note:

The PC link 1 can be used to connect with the second PC link WO of the FP2 Multi Communication Unit
(MCU). At that time, the link relay number and link register number for the PC link can be the same
values as the FP2 (from WL64, from LD128).

&l Reference:

For the information on FP2-MCU, <Chapter 5 Communication Function PC(PLC) Link in FP2 Multi
Communication Unit Technical Manual ARCT1F396E>.
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Partial use of link areas

In the link areas available for PC(PLC) link, link relays with a total of 1024 points (64 words) and link
registers with a total of 128 words can be used. This does not mean, however, that it is necessary to

reserve the entire area. Parts of the area which have not been reserved can be used as internal relays
and internal registers.

Link relay allocation

Used

WLO

20

39
40

49

Receive area

Receive area

No. Name No.
No. 40 | Range of link relays used 50
No. 42 | Starting No. of word for link relay transmission 20
No. 43 | Link relay transmission size 20

Mot used

50

63

Internal relay

Link register allocation

With the above settings, the 14 words (224 points) consisting of
WL50 to WL63 can be used as internal relays.

No. Name No.
No. 41 | Range of link registers used 100
No. 44 | Starting No. for link register transmission 40
No. 45 | Link register transmission size 40

A LBO
Receive area
e
40
Used
Send area
L
80 .
v . Receive area
A 100
Not used Internal relay

Y

With the above settings, the 28 words consisting of LD100 to
LD127 can be used as internal registers.
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s
Note: Precautions When Allocating Link Areas

If a mistake is made when allocating a link area, be aware that an error will result, and communication
will be disabled.

Avoid overlapping send areas

When sending data from a send area to the receive area of another PLC, there must be a link relay and
link register with the same number in the receive area on the receiving side. In the example shown below,
there is an area between No. 2 and No. 3 which is overlapped, and this will cause an error, so that
communication cannot be carried out.

Example of link relay allocations

FP-X FPZ FP-X
(Unit no. 1) (Unit no. 2) (Unit no. 3)
WLD No.1 WLD No.1 WLOD
Send area - Receive area | iy
18 19 Receive area
20 No.2 20 .
A |
<@mmimmm | Sondarea [ - @
a9 Overlap
Receive area a0 S
No.3 & Send area
Receive area
63 63 63
System registers
No Name Set value of various control units
' No. 1 No. 2 No. 3
No. 40 Range of link relays used 64 64 64
No. 42 | Starting No. of word for link relay transmission 0 20 30
No. 43 Link relay transmission size 20 20 34

Invalid allocations
The allocations shown below are not possible, neither for link relays nor for link registers:

- Send area is split

Send area

Receive area

Send area

- Send and receive areas are split into multiple segments

Send area

Receive area

Send area

Receive area

Receive area

Send area

Receive area

Send area
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Setting the largest unit number for a PC(PLC) link
The largest unit number can be set using system register no. 47 (using system register no. 57 for
PC(PLC) link 1).

[Sample setting]
No. of units linked Setting contents

2 1st unit: Unit no. 1 is set

2nd unit: Unit no. 2 is set

A largest unit no. of 2 is set for each.

4 1st unit: Unit no. 1 is set

2nd unit: Unit no. 2 is set

3rd unit: Unit no. 3 is set

4th unit: Unit no. 4 is set

A largest unit no. of 4 is set for each.

n Nth unit: Unit no. nis set

A largest unit no. of n is set for each.

ﬁ Note:

¢ Unit numbers should be set sequentially and consecutively, starting from 1, with no breaks between
them. If there is a missing unit number, the transmission time will be longer.

o If fewer than 16 units are linked, the transmission time can be shortened by setting the largest unit
number in system register no. 47 (in system register no. 57 for PC(PLC) link 1).

e For all PLCs which are linked, the same value should be set for the largest unit number.

o If there are fewer than 16 units linked and the largest unit number has not been set (default=16), or the
largest unit number has been set but the unit number settings are not consecutive, or the unit number
settings are consecutive but there is a unit for which the power supply has not been turned on, the
response time for the PC(PLC) link (the link transmission cycle) will be longer.

Reference: <7.5.5 PC(PLC) Link Response Time>.

Setting PC(PLC) link switching flag

PC(PLC) link switching flag can be set using system register no. 46.

If it is set to O (default value), the first half of the link relays and registers are used. If it is set to 1, the
second half of the link relays and registers are used.

First half(WLO to WL63, LDO to LD127) is used.
Second half(WL64 to WL127, LD128 to LD255) is used.

Main flag ! Link area

Second half
FP-X 1 i WL64 to WL127
:  LD128to LD225

1st unit 2nd unit

First half
FP-X o : WLOtowLe3
LDO to LD127
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7.5.3 Monitoring

When using a PC(PLC) link, the operation status of the links can be monitored using the following relays.

Transmission assurance relays

For PC(PLC) link 0: R9060 to R906F (correspond to unit no. 1 to 16)

For PC(PLC) link 1: R9080 to R908F (correspond to unit no. 1 to 16)

If the transmission data from a different unit is being used with the various PLCs, check to make sure the
transmission assurance relay for the target unit is on before using the data.

Relay no. |R9060|R9061|R9062|R9063|R9064 [R9065|R9066|R9067 [R9068|R9069|RIV6A(RI06B|RIO6CIRI06D(RI06E|RI06F
Unit no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Conditions ON: When the PLC link is normal
for on/off OFF: If transmission is stopped, a problem has occurred, or a PLC link is not used

Operation mode relays

For PC(PLC) link 0: R9070 to R907F (correspond to unit no. 1 to 16)
For PC(PLC) link 1: R9090 to R909F (correspond to unit no. 1 to 16)
The operation modes (RUN/PROG.) can be checked for any given PLC.

Relay no. |R9070|R9071|R9072|R9073|R9074|R9075|R9076|R9077(R9078 (R9079|R907A|R907B(R907C|RI07D|RI07E(RI07F

Unit no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Conditions ON: When the unit is in the RUN mode
for on/off ON: When the unit is in the PROG. mode

PLC link transmission error relay R9050
This relay goes on if a problem is detected during transmission.

Relay no. R9050
Unit no. 1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16
ON: When a transmission error has occurred in the PLC link,

or when there is an error in the setting for the PLC link area
OFF: When the unit is in the PROG. mode

Conditions
for on/off

n Key Point: Monitoring the PC(PLC) link status
In FPWIN GR, the PC(PLC) link status items, such as the transmission cycle time and the number of
times that errors have occurred, can be monitored by selecting the PC(PLC) link switch on the FPWIN

GR Status Monitor screen.

Note:

Remote programming of the linked PLCs is not possible.
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7.5.4 Connection Example of PC(PLC) Link

When using three PLCs
In the example shown here, link relays are use. When X1 of PLC with unit no. 1 turns on, YO of PLC with
unit no. 2 turns on. When X2 of PLC with unit no. 1 turns on, YO of PLC with unit no. 3 turns on.

Link relay LO turns on
S . )
Y0 : ON Link relay L1 turns on

>

FP-X [RS485 | FP2/FP2SH
(Unit no. 1) (Unit no. 2) (Unit no. 3)

System register settings
When using a PC(PLC) link, the communication format and baud rate are fixed.

No. Name Set Value
No. 413 Communication format for COM1 Data length: ...... 8 bits
port Parity check: ..... Odd
Stop bit: ............ 1 bit
Terminator: ........ CR
Header: ............ STX not exist
No. 415 Baud rate setting for COM1 port 115200 bps

Unit no. and communication mode settings
- Setting for the FP-X with unit no. 1

No. Name Set value

No. 410 | Unit no. for COM1 port 1

No. 412 | Selection of communication mode for COM1 port | PC link

- Setting for the FPX with unit no. 2

No. Name Set value

No. 410 | Unit no. for COM1 port 2

No. 412 | Selection of communication mode for COM1 port | PC link

- Setting for the FP2-MCU with unit no. 3

Name Set value

Unit no. for COM1 port 3 (Set using the unit no. setting switch)

Selection of communication mode for COM1 port | PC(PLC) link

(Set using the mode speed setting switch)
n Key Point:

Make sure the same unit number is not used for more than one of the PLCs connected through the
PC(PLC) link function, and specify consecutive numbers.
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Link area allocation
- Link relay allocation

FP-X FPX FP2/FP2SH
(Unit no. 1) (Unit no. 2) (Unit no. 3)
WLO WL WLO
No. 1 No. 1
Send area - Receive area =
19 19 .
30 =0 Receive area
No.2 No.2
Send area
1 39 39
Receive area Nos a0 Raid )
. 0. 0.
Receive area I Send area
63 63 63

System registers

No. Name Set value of various control units
No. 1 No. 2 No. 3
No. 40 Range of link relays used 64 64 64
No. 42 | Starting No. of word for link relay transmission 0 20 40
No. 43 Link relay transmission size 20 20 24

- Link register allocation

FP-X FP X FP2/IFP2SH
(Unit no. 1) (Unit no. 2) (Unit no. 3)
LDO LDO wol[ ]
No.1 ) No.1
Send area | ==y | Receive arcq | S——]-
s as
40 a0 Receive area
MNo.2 MNo.2
Send area
Ta Ta
Receive area 80 80
No.3 MNo.3
Receive area Send area
127 127 127

System registers

No. Name Set value of various control units
No. 1 No. 2 No. 3
No. 41 Range of link registers used 128 128 128
No. 44 | Starting No. for link register transmission 0 40 80
No. 45 Link register transmission size 40 40 48
Setting the largest unit number

No. Name Set value

No. 47 Largest unit number setting for PC(PLC) link 3

Setting terminal unit
The terminal unit is specified with the dip switch located in the communication cassette.

FP-X FP-X FP-X FP-X

ooooo ooooo

Transmission line Transmission line Transmission line

To conversion adapter
of computer connection

Reference: <7.1.3 Type of Communication Cassettes AFPX-COM3/COM4/COM6>.

7-69



Sample program
- Unitno. 1
When X1 is input, LO of the link relay goes on, and when X2 is input, L1 of the link relay goes on.

X1 LO e S O 0 S I
A Ly F - conciumtre 25cgnsoperaton |
X2 L1 e
A L b conlwitre 5 begnsoperoton |
- Unit no. 2
When LO of the link relay goes on, YO is output.
LO Y0 e
| C3—-bovorowpt
- Unitno. 3

When L1 of the link relay goes on, YO is output.

[=]

i

| v
| I : —l: * YO0 : output J
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7.5.5PC(PLC) Link Response Time

The maximum value for the transmission time (T) of one cycle can be calculated using the following
formula.

Tmax.=|Ts1+Ts2+- LI +Tsn-j—Tlt+Tso+TIk

— . , @TIK (link addition processing time)
(DTS (transmission time per station) 3Tso { t t ime)
[€)) master station scan time

@TIt (link table sending time)
The various items in the formula are calculated as described below.

« Ts (transmission time per station)
Ts = scan time + Tpc (PC(PLC) link sending time)

Tpc = Ttx (sending time per byte) x Pcm (PLC link sending size)
Ttx = 1/(baud rate x 1000) x 11 ms .... Approx. 0.096 ms at 115.2 kbps
Pcm = 23 + (number of relay words + number of register words) x 4

1 Tlt (link table sending time)
TIt = Ttx (sending time per byte) x Ltm (link table sending size)

Ttx = 1/(baud rate x 1000) x 11 ms .... Approx. 0.096 ms at 115.2 kbps
Ltm =13 + 2 x n (n = number of stations being added)

— Tso (master station scan time)
This should be confirmed using the programming tool.

{ TIk (link addition processing time) ... If no stations are being added, Tlk = 0.
Tlk = Tlc (link addition command sending time) + Twt (addition waiting time) + Tls (sending time for
command to stop transmission if link error occurs) + Tso (master station scan time)

Tlc = 10 x Ttx (sending time per byte)

Ttx = 1/(baud rate x 1000) x 11 ms .... Approx. 0.096 ms at 115.2 kbps

Twt = Initial value 400 ms (can be changed using SYS1 system register instruction)
Tls = 7 x Ttx (sending time per byte)

Ttx = 1/(baud rate x 1000) x 11 ms .... Approx. 0.096 ms at 115. 2 kbps

Tso = Master station scan time

Calculation example 1

When all stations have been added to a 16-unit link, the largest station number is 16, relays and
registers have been evenly allocated, and the scan time for each PLCs is 1 ms.

Ttx=0.096 EachPcm =23+ (4+8)x4=71bytes Tpc=Ttxx Pcm =0.096 x 71 = 6.82 ms
EachTs=1+6.82=7.82ms TIt=0.096 x (13 +2 x 16) =4.32 ms

Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=7.82x 16 +4.32+1=130.44 ms

Calculation example 2

When all stations have been added to a 16-unit link, the largest station number is 16, relays and

registers have been evenly allocated, and the scan time for each PLC is 5ms

Ttx=0.096 EachPcm =23 +(4+8) x4 =71bytes Tpc=Ttxx Pcm =0.096 x 71 = 6.82 ms

EachTs=5+6.82=11.82ms TIt=0.096 x (13 +2x 16) =4.32 ms

Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=11.82x 16 + 4.32 + 5 =198.44 ms
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Calculation example 3

When all but one station have been added to a 16-unit link, the largest station number is 16,
relays and registers have been allocated evenly, and the scan time for each PLCis 5 ms.
Ttx=0.096 EachTs=5+6.82=11.82ms

TIt=0.096 x (13 + 2x 15) = 4.13ms

Tlk = 0.96 + 400 + 0.67 + 5 =407 ms

Note: The default value for the addition waiting time is 400 ms.

Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=11.82x 15 +4.13 +5 + 407 =593.43 ms

Calculation example 4

When all stations have been added to an 8-unit link, the largest station number is 8, relays and
register have been evenly allocated, and the scan time for each PLC is 5 ms.

Ttx =0.096 Each Pcm =23 + (8 + 16) x4 = 119 bytes

Tpc = Ttx x Pcm = 0.096 x 119 = 11.43 ms

EachTs=5+1143=1643ms TIt=0.096x(13+2x8) = 279 ms

Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=16.43x8+2.79+5=139.23ms

Calculation example 5

When all stations have been added to a 2-unit link, the largest station number is 2, relays and
registers have been evenly allocated, and the scan time for each PLC is 5 ms.

Ttx =0.096 Each Pcm = 23 + (32 + 64) x 4 = 407 bytes

Tpc = Ttx x Pcm = 0.096 x 407 = 39.072 ms

Each Ts=5+39.072=44.072ms TIt=0.096 x (13 +2x2) = 1.632 ms

Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=44.072x 2+ 1.632 +5=94.776 ms

Calculation example 6

When all stations have been added to a 2-unit link, the largest station number is 2, 32 relays and
2 register words have been evenly allocated, and the scan time for each PLC is 1 ms.

Ttx =0.096 Each Pcm =23 + (1 + 1) x4 =31 bytes

Tpc = Ttx x Pcm = 0.096 x 31 = 2.976 ms

Each Ts=1+2976=3.976 ms TIt=0.096x (13 +2x2) = 1.632ms

Given the above conditions, the maximum value for the transmission time (T) of one cycle will be:
Tmax.=3.976 x 2+ 1.632 + 1 = 10.584 ms

Note:

e In the description, “stations that have been added” refers to stations which are connected between
station no. 1 and the largest station number and for which the power supply has been turned on.

e Comparing examples 2 and 3, the transmission cycle time is longer if there is one station that has not
been added to the link. As a result the PC(PLC) link response time is longer.

e The SYS1 instruction can be used to minimize the transmission cycle time even if there are one or
more stations that have not been added to the link.
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Reducing the transmission cycle time when there are stations that have not been added
If there are stations that have not been added to the link, the Tlk time (link addition processing time) and
with this the transmission cycle time will be longer.

Tmax.=Ts1+Ts2+ = = = = = +Tsn+TIt+Tso+T_I[K

L TIk = Tic (link addition command sending time) + Twt (addition waiting time) +

Tls (link error stop command sending time) + Tso (master station scan time)

With the SYS1 instruction, the link addition waiting time Twt in the above formula can be reduced. Thus,
SYS1 can be used to minimize the increase in the transmission cycle time.

<Programming example of SYS1 instruction>

(SYS1, M PCLK1TO, 100)
Function:
Setting SYS1 to change the waiting time for a link to be added to the PC(PLC) link from the default value
of 400 ms to 100 ms.
Keywords:
Setting for key word no. 1: PCLK1TO
Permissible range for key word no. 2: 10 to 400 (10 ms to 400 ms)
Note) Enter one space after M and then enter 12 characters to be aligned to the right.
If the second keyword is 2 digits, put 2 spaces, and if it is 3 digits, put one space.

ﬁ Note:

If there are any units that have not been added to the link, the setting should not be changed as

long as alonger link transmission cycle time does not cause any problem.

¢ The SYS1 instruction should be executed at the beginning of the program, at the rise of R9014. The
same waiting time should be set for all linked PLCs.

¢ The waiting time should be set to a value of at least twice the maximum scan time for any of the PLCs
connected to the link.

o If a short waiting time has been set, there may be PLCs that cannot be added to the link even if their
power supply is on. (The shortest time that can be set is 10 ms.)
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Error detection time for transmission assurance relays

The power supply of any given PLC fails or is turned off, it takes (as a default value) 6.4 seconds for the
transmission assurance relay of the PLC to be turned off at the other stations. This time period can be
shortened using the SYS1 instruction.

<Programming example of SYS1 instruction>

(SYS1, M PCLK1T1, 100)
Function:
Setting SYS1 to change the time that the PC(PLC) link transmission assurance is off from the default
value of 6400 ms to 100 ms.
Keywords:
Setting for key word no. 1: PCLK1T1
Permissible range for key word no. 2: 100 to 6400 (100 ms to 6400 ms)
Note) Enter one space after M and then enter 12 characters to be aligned to the right.
If the second keyword is 3 digits, put 2 spaces, and if it is 4 digits, no space is needed.

Note:

The setting should not be changed as long as a longer transmission assurance relay detection

time does not cause any problems.

¢ The SYS1 instruction should be executed at the beginning of the program, at the rise of R9014. The
same time should be set for all linked PLCs.

e The time should be set to a value of at least twice the maximum transmission cycle time when all of the
PLCs are connected to the link.

o If short time has been set, the transmission assurance relay may not function properly. (The shortest
time that can be set is 100 ms.)
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7.6 Communication Function 4: MODBUS RTU
Communication

7.6.1 MODBUS RTU Communication

Function overview

e The MODBUS RTU protocol enables the communication between the FP-X and other devices
(including our FP-e, Programmable display GT series and KT temperature control unit).

¢ Enables to have conversations if the master unit sends instructions (command messages) to slave
units and the slave units respond (response messages) according to the instructions.

¢ Enables the communication between the devices of max. 99 units as the master function and slave
function is equipped.

e The communication cassette can be used.

About MODBUS RTU

e The MODBUS RTU communication is a function for the master unit to read and write the data in slave
units communicating between them.

e There are ASCIl mode and RTU (binary) mode in the MODBUS protocol, however, the FP-X is
supported with the RTU (binary) mode only.

Master function

Writing and reading data for various slaves is available using the F145 (SEND) and F146 (RECV)
instructions.

Individual access to each slave and the global transmission is possible.

Slave Slave Slave Slave

- Master

\ MLDL EE'
FP-X KT temperature KT temperature
control unit control unit

Slave function

If the slave units receive a command message from the master unit, they send back the response
message corresponding to the content.

Do not execute the F145 (SEND) or F146 (RECV) instructions when the unit is used as a slave unit.

Master

1 Slave Slave Slave Slave Slave Slave
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MODBUS RTU command message frame

START

ADDRESS | FUNCTION DATA

CRC CHECK

END

3.5-character time

8 bits 8 bits n*8 bits

16 bits

3.5-character time

ADDRESS (Unit No.)

FUNCTION
DATA

CRC

END

8 bits, 0 to 99 (decimal)
Note1) 0= Broadcast address

Note2) Slave unit No. is 1 to 99 (decimal)
Note3) For MODBUS, 0 to 247 (decimal)

8 bits
Varies depending on commands.
16 bits

3.5-character time (Differs depending on baud rate. Refer to reception

judgement time.)

Response in normal status
The same message as a command is returned for single write command.
A part of a command message (6 bytes from the beginning) is returned for multiple write command.

Response in abnormal status
In case a parameter disabled to be processed is found in a command (except transmission error)

Error code
CRC

Slave address (unit number)
Function code + 80H

One of either 1, 2 or 3

Error code contents

1: Function code error
2: Device number error (out of range)
3: Device quantity error (out of range)

Reception done judgment time
The process for receiving a message completes when the time that is exceeding the time mentioned
below has passed after the final data was received.

Baud rate Reception done judgment time
2400 Approx. 13.3 ms

4800 Approx. 6.7 ms

9600 Approx. 3.3 ms

19200 Approx. 1.7 ms

38400 Approx. 0.8 ms

57600 Approx. 0.6 ms

115200 Approx. 0.3 ms

Note) The reception done judgment time is an approx. 32-bit time.
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Supported commands

Executqble Code Name (MODBUS Remarks
instructions for . . Name for FP-X
(decimal) | original) (Reference No.)
master
F146 (RECV) 01 Read Coil Status Read Y and R Coils | 0X
F146 (RECV) 02 Read Input Status Read X Input 1X
F146 (RECV) 03 Read Holding Registers Read DT 4X
F146 (RECV) 04 Read Input Registers Read WL and LD 3X
F145 (SEND) 05 Force Single Colil Write Single Y and R | 0X
F145 (SEND) 06 Preset Single Register Write DT 1 Word 4X
Cannot be issued | 08 Diagnostics Loopback Test
F145 (SEND) 15 Force Multiple Coils Write Multiple Ys 0X
and Rs
F145 (SEND) 16 Preset Multiple Registers | Write DT Multiple 4X
Words
Cannot be issued | 22 Mask Write 4X Register Write DT Mask 4X
Cannot be issued | 23 Read/Write 4X Registers Read/Write DT 4X

Table for MODBUS reference No. and FP-X device No.

MODBUS reference No. Data on BUS (hexadecimal) FP-X device No.
Coil 000001-001760 0000-06DF Y0-Y109F
002049-006144 0800-17FF R0-R255F
Input 100001-101760 0000-06DF X0-X109F
Holding register " 400001-432765 0000-7FFC DT0-DT32764
Input register 300001-300128 0000-007F WLO-WL127
302001-302256 07D0-08CF LDO-LD255

Note) For C14; MODBUS reference No. — 400001-411285, data on BUS (hexadecimal) — 0000-2FFC,
FP-X device No. — DT0-DT12784.

Setting using FPWIN GR

1. Change the display to the “Online monitor” by selecting “Online Edit Mode” under “Online” in the menu
bar or pressing [CTRL] and [F2] keys at the same time.
2. Select “Options” in the menu bar, and then select “PLC Configuration”. Click “COM Port”. There are
separate tabs for setting the COM1 and COM2.
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Dialog box of MODBUS RTU setting

FLC Contfiguration - Untitleld

Hold/Mon-hold 1

:gtlﬂoo:gﬁlodr 2 NodlD UnitNo. |1 =] Me.413 Commurication Format

Tirne MNo.412  Comm. Mode Char. Bit: |8 Bits :"
t::t %19 MODBUS ATU ~| Paity: |0dd v
e e o U o S r

|l zage settings for CPU output PC Link. |

Special inputl MODBUS RTU
Special input2
Software filker settings 1 of CPU input Mo.dE  Baudrate | 3600 bps A

Software filter zattings 2 of CPU input

Software filter gattings 3 of CPU input
Software filter zattings 4 of CPU input
T ool Port
COM2 Part
oK. Cancel | | Initaizz | Help

Reference: <MODBUS RTU Specifications>
It can be downloaded from our website.
http://panasonic-denko.co.jp/ac/e/dI/manual-list/plc.jsp
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7.6.2 MEWTOCOL Master (Sample Program)

Use the F145 (SEND) “Data send” or F146 (RECV) “Data receive” instruction to use the MEWTOCOL
master function.

A

Note: Available for the transistor type and relay type Ver 1.21 or later version only.

Sample program

31

3

=]

49

55

L5

70

Sets the communication port to COM1, the remote unit No. to 01 and No. of processing

I words to 2 in the DT100 and DT101. Clear the WRO to send the write command first. i
Clear the write data (DT50 and DT51). Set the read data (DT60 and DT61).
R9013
F—Fomv , H2 , DT100 ] 1
- [Fomv , H 1001 , DT101 ] 1
Note 1)
- [Fomv , HO , WRO ] -
- [Fiomv . Ho , DTS0 ] 1
- [FIDMV , HFFFFFFFF , DT60 | 1
R1 is the transmission condition of write command transmission condition, and
™ R2 is the transmission condition of read command. 1l
R9044 RO R1
Note 2)| /| r
— /1 L -
RO \ lR:Z
[ L
Compares the write data (DT50 and DT51) with the read data (DT60 and DT61) before

sending the write command, and updates the write data if they are matched.

R1
— ——Fe1pcmP , DTSs0 , DT60 ] 1
R1

R900B

H | -
-1 —>{F36D+1 , DT50 ] 1

Sends a command to write the data DT50 and DT51 of the local unit to the DTO and

DT1 in the unit number 01 from the COM1 port.
R1
— |——{F145 SEND , DT 100 , DTS0 , DTO , kKo | -
- [Fomv . HA1 . WRO ] 1

Sends a command to read the data DTO and DT1 in the unit number 01 from the COM1

™ port, and stores the result in the data DT60 and DT61 of the local unit.

R2

— F——{F146 RECV , DT 100 , DTO  , KO , DT60 | -
- [Fomv ., HO . WRO ] 1

Mote1) It is H2001 for COM2 port.
Note2) It is R904A for COM2 port.
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Flow chart

Data initialization

R9044 Note) OFF

DT50 and DT50 is equivalent
to DTB0 and DT61. NO

YES

Increments
DT50 and DT51.

4 i

Execute F145 Sends a data Sends a data Execute F146
(SEND) instruction. write command. read command. (RECV) instruction.
i i
| Turns RO on. | | Turns RO off. |
- ]

y
| Completion |

Note) It is R904A for COM2 port.

The above program executes the operation 1 to 3 repeatedly.
4. Updates the write data if the write data (DT50 and DT51) and the read data (DT60 and DT61) are

matched.
5. Writes the DT50 and DT51 of the local unit into the data DTO and DT1 in the unit number 1 from the

COM1 port.
6. Reads the data DTO and dT1 in the unit number 1 into the data DT60 and DT61 of the local unit from

the COM1 port.

Note) The above COM1 port will be COM2 port for the COM2 port.
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7.7 Ethernet Communication (AFPX-COM5)

7.7.1 AFPX-COM5

Overview
The communication cassette AFPX-COMb5 has an Ethernet interface at the COM1 port and a 3-wire
RS232C interface at the COM2 port.

The Ethernet at the COM1 port supports the computer link and general-purpose serial communication,
and the RS232C at the COM2 port supports the computer link, general-purpose serial communication
and MODBUS RTU.

The use of the COM2 port is the same as other cassettes such as the AFPX-COM2, and it is selectable
from the COM2 port or the FP-X USB communication.

Although the Ethernet interface is connected to other device via Ethernet, the AFPX-COM5
communicates with the FP-X via RS232C, and it functions as a converter between Ethernet and RS232C.

7.7.2 Functions of APFX-COMb5

Port (Name) Communication function
- Computer link (Max. 1 connection (Client))
(Max. 3 connections (Server))
- General-purpose serial communication (Max. 1 connection)
- Computer link
- General-purpose serial communication
- MODBUS RTU (1:1)
Note1) For Ver1.10 or later, the PC (PLC) link function of the FP-X is available via Ethernet.

Ethernet
(COM1 port) Nt

RS232C
(COM2 port)

7.7.3 Additional Functions (Ver 1.10 or Later)

Additional functions

- Support UDP/IP, too. As it supports two protocols, which are TCP/IP*1) and UDP/IP*2), communication
with various devices on a network such as computers can be established.

- Broadcast transmission is available with UDP/IP communication. Also, the PC (PLC) link function of the
FP-X is available using broadcast transmission.

- Data can be transmitted to multiple destinations for separate unit numbers (station numbers) (max. 99
units) (when selecting the computer link).

- IP can be automatically get. (DHCP function)

- The information such as own IP address can be confirmed on the FP-X using the network information
notification and confirmation functions.

Note) When the firmware version of AFPX-COMS is older than Ver1.10, it can be upgraded by
downloading the later version from our website.
http://panasonic-denko.co.jp/ac/e/dl/software-list/tool/plc.jsp
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Differences between Ver1.00 and Ver1.10
TCP communication setting

Communication mode select Operation mode select Ver1.00 Ver1.10
Computer link Client connection Not available Available
Server connection Available Available
General-purpose Client connection Available Available
communication Server connection Available Available
UDP communication setting
Communication Operation mode Transmission ver1.00 verl1.10
mode select select method
. . Broadcast Not available Available
Client connection - - -
Computer link Unicast Not ava!lable Ava!lable
Server connection Broadcast Not available Available
Unicast Not available Available
General-purpose Broadcast Not available Available
L Not selectable - - -
communication Unicast Not available Available
Option setting
Communication mode select Ver1.00 Verl.10
Response timeout Not available Available
End code Not available Available
Judgment time without termination Not available Available
Network information notification Not available Available
Network information confirmation Not available Available
Connection information confirmation Not available Available
Target IP address for unit number Not available Available
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7.7.4 Communication Tool Software Configurator WD (Ver1.10 or Later)

The communication tool software “Configurator WD” is required to set Ethernet communication for the
AFPX-COMBS. Install the Configurator WD before setting the AFPX-COMS5.

The Configurator WD can be downloaded from our website free of charge.
http://panasonic-denko.co.jp/ac/e/fasys/plc/plc/fp-x/software/index.jsp
(Member registration is required. Free of charge)

The setting is saved in the AFPX-COMb.

IP address setting

Iltem Description Default
Obtain IP - . . , .
address When selecting “Obtain an IP address automatically”, an IP address is |Use the

. obtained from the DHCP server. When selecting “Use the following IP  (following IP
automatically B .
Note1) address”, an IP address is set manually. address
Unit name Unit name for Communication cassette AFPX-COMS5 can be specified. |FPX_ET
IP address of Communication cassette AFPX-COM5

IP/address | set an IP address other than 0.0.0.0 and 255.255.255.255. 192.168.1.5
Subnet mask [Netmask of Communication cassette AFPX-COMS5 255.255.255.0
Gateway Gateway of Communication cassette AFPX-COM5 192.168.1.1

Note1) When an error occurs, the ERROR LED will be turned on.
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Communication setting

Iltem Description Default
Communica- s
tion protocol Communication protocol of AFPX-COMS TCP

select

Select TCP or UDP.

Communicati
on mode

Communication mode of AFPX-COM5
Select Computer link or General communication.

Computer link

Connection mode of AFPX-COM5
Select Client mode or Server mode.

Common Action mode When selecting Computer link for Communication mode, Client Server mode
setting mode cannot be selected.
Baud rate Baud rate for communicating with the COM1 port of FP-X.
Note3) Change the baud rate according to the baud rate for the COM1 9600 bps
(COM1) port of FP-X.
Select 9600 bps or 115200 bps.
Transmi- It is valid when selecting UDP in the communication protocol.
ssion Method for transmitting data to partner devices. UNICAST
method Select UNICAST or BROADCAST.
Source port |Port number that AFPX-COMS5 opens. 9094
No. Setting range: 1025 to 32767
Server If AFPX-COMS5 not communicate with a destination device
setting during this setting time (seconds) in the state that connection is
Note1) Time out established, connection will be cut. 0
Setting range: 0 to 1800 s When 0 is set, the connection will
not be cut.
Destination [IP address of a destination device 192.168.1.100
IP Set an IP address other than 0.0.0.0 and 255.255.255.255. o
Destination |Destination port number of a destination device 9094
port No. Setting range: 1025 to 32767
Source port Source port number of a destination device
Client No Setting range: 0, 1025 to 32767 0
setting ) When 0 is set, optional.
Note2) If AFPX-COM5 not communicate with a destination device
during this setting time (seconds) in the state that connection is
Time out established, connection will be cut. 0
Setting range: 0 to 1800 s When 0 is set, the connection will
not be cut.
. When failed in the connection with a destination device.
Retry time 15

Setting range: 0 to 1800 s

Note1) Set when the server mode has been selected for the action mode.

Note2) Set when the client mode has been selected for the action mode.

Note3) As the communication between the FP-X and AFPX-COMS5 is performed using serial
communication, the baud rate for them should be set to the same value.
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Option setting

Iltem Description Default
Response timeout
(When selecting the Set the wait time for the response. 5000 ms

computer link only)

This is the code for the AFPX-COMS5 to confirm the end of the
message (data) to be received from the FP-X.

CR, CR+LF or NONE can be selected.

Reception continues until the end of the message (CR, CR+LF)
will be received. When selecting NONE, the end code is not
confirmed.

Set the wait time for the end code.

If the next message (data) is not received within the judgment
time without termination (ms) after the last received message
(data), the AFPX-COMS judges that is no termination, and
Judgment time without |performs the following operation.

termination (End code: when selecting CR, CR+LF)

The received message (data) is discarded. For TCP, the
connection is disconnected.

(End code: when selecting NONE)

The message (data) is transmitted to the connected destination.

End code CR

20 ms

. Set the area of DT to be used for the network information and
Information o )
area first No connection information. 10000
"|Setting range: 3000 to 12000
m?ézvrgg:ion When the power turns on, the network information will be Invalid
Network . notified to the FP-X.
. notification
informa- Network
tion . . When using the computer link and client, the network .
information |, . . Invalid
) . information can be confirmed.
confirmation
ﬁ?gr?ﬁgttilg: When using the computer link and server, the connection Invalid
) . information can be confirmed from the LAN side.
confirmation
Destination
T ‘1P unit No. and |A command is transmitted to the IP address corresponding to Invalid
2;96 IP address is|the unit number.
address specified.
for unit -
No Unit No Select a unit number. Invalid
’ ) Can be selected from the range of 1 to 99.
IP address |[Set an IP address. 192.168.1.100
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7.7.5 Communication Mode 1: Computer Link (Ethernet)

The supplement is described below to perform Ethernet communication by the computer link.

Overview

Computer FP-X

Command message

Response message Ny

e Communication is conducted between a computer and a PLC using Ethernet by the computer link.
e Remote programming and monitoring is possible via LAN line by using a programming tool such as
FPWIN GR.

Outline of operation

 Establish connection between a computer and the FP-X.

¢ In that case, the connected computer is called “Client” and the connected FP-X is called “Server”. After
connection establishment, communication via TCP/IP is conducted. Up to 3 connections can be
established at the specified source port.

Computer FP-X
(Client) (Server) o

Connection establishment
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Setting of communication environment for Computer link (Ethernet)

The following two settings for the FP-X and communication cassette AFPX-COMS5 should be set.
- Communication environment of FP-X

- Communication environment of Communication cassette AFPX-COM5

Setting communication environment of FP-X
The programming tool FPWIN GR is used to set the baud rate or communication format of the COM1

port. Select [Option] — [PLC Configuration] in the menu bar, and click [COM1 Port ] tab.

Dialog box of PLC system register setting

PLC GConfiguration — Untitlel

Hold#Mon-hold 1
Hold/Morrhold 2 i - Mo 4130 ication Format
hiolltionhod Modid  UnitMo. |1 o omfﬂunlca.lon [=liE!
Tirme MNo.#12  Comm. Mode Char. Bit 18 Bits -
t:gt %10 Computer Link j Parity; |0dd -
Pulze 1/0 cassette settings [HSCAPLS) Modem Enabled B Stop Bit: |1 =
Controller input zettings [HSC)
Intermpt / pulze catch settings
Interupt edge settings -
Time congtant zetting 1 of CPU input
Time constant setting 2 of CPU input No.415  Baudrate | 3800 bps :"
Time constant setting 3 of CPU input e
Time congtant setting 4 of CPU input
Tool Port
CO2 Part
oK | Cancel i | Initisizz | Help
COM1 port setting (AFPX-COMb)
No. Setting item Setting value
No.410 Unit number 110 99
No.412 Communication mode Computer link
Character bit 8 bits
Parity check Odd
No.413 Communication format  |Stop bit 1 bit
Terminator CR
Header STX not exist
No.415  |Baud rate 115200 bps/9600 bps "

Note1) Set the baud rate to match the baud rate (COM1 port) of the AFPX-COMS.
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Setting Ethernet communication environment of Communication cassette AFPX-COM5
The Configurator WD is used to set Ethernet communication environment of the AFPX-COMS.

Start the Configurator WD.

Search the AFPX-COMS.

Select the AFPX-COMS5 from the search result, and set an IP address to connect with a computer.
After that, search again. Select the AFPX-COMS5, and select [Edit] - [Communication Setting] in the
menu, or right-click to select [Communication Setting].

== Gonfigurator WD

Fielf) Sewchly) ESAE) Venly) Optienld) Ml |
T |
I . 7 T .~ -+ s '~ Y I3 i W 0 - o . -V

Setting IF Address P

Starhup AgplicationdQl

Used Fiie recently |

Fiemwrs F o |}

Save settng Datay)

Wit setting Datail)

Print(E)
4 »
Commwnication Setting of FP-X COMS. Computer : 1X12548320

Dialog box of communication setting

Gommunication Setting El
Gommunication Mode
oK
|Oumputer Link j
L Gancel
Action Mode
Gerver Mode ﬂ

Controlunit - Communication cassetts

Baud rate of GOMI : 9600 bps -
Server Setting
Source Port Mo, : 9094] 1025-32767)
Time Out : ] 0-1800s)
@ : No TimeOut)

Client Zetting

Destination IF 3 34
Destination Port No.: 100 (1025-32767)
Source Port No.: ' 0.1025-32767)
Time Out : [ p-1eme
(0 : Mo TimeOut}
Retry Time : ] 0-1800s3
—
REF
Note:

If the TCP is selected for the communication protocol, up to three connections are established using the

computer link (Ethernet), however, when using the programming tool FPWIN GR for connection (using

registration monitor command, multi-frame), more than two connections cannot be established. Also, If

the UDP is selected for the communication protocol, the UDP communication cannot be used as the
programming tool FPWIN GR does not support it, although no restriction on connections.
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7.7.6 Communication (Computer Link (Ethernet))

Overview

A 1:1 computer link connects the FP-X and a computer using a UTP cable (CAT5). Communication is
conducted via commands from the computer and responses from the PLC.

Computer

| Command message

Response message

UTP cable (CATS) N,

1:1 Communication setting (Computer link (Ethernet))

This setting enables the 1:1 communication between the FP-X and a computer using the computer link
(Ethernet).

Computer FP-X

- Setting of IP address of a computer +FP-X Sytem register setting

-FP-X COMS5 cassette setting
(Setting of IP address of FP-X)

System register setting of FP-X (specified using FPWIN GR)

Dialog box of PLC system register setting

Hold/Non-hold 1
Hold/Non-hold 2 i q - Mo.413 Communication Farmat
Action on Errar Hocl Ao
Time No.#12  Camm. Mode Char. Bit: |8 Btz -
I[::t wg? Computer Link LJ Parity ’m
Pulze 1/0 cassette settings [H5C/PLS) Modem Enabled )i Stop Bit: =
Controller input settings (HSC)
Interrupt / pulze catch settings rminatar FCR
Interrupt edae settings -
Time constant setting 1 of CPL input clis l #5 not 2
Tirne constant setiing 2 of CPU input No.415  Baudrate | 3500 bps ]'
Tirne congtant setting 3 of CPL input o e . _
Time constant setting 4 af CPU input 3 G i L L
Tool Port
COM2Z Part

oK |  Cancel ead | niigizs | Help

COM1 port setting (AFPX-COMb)

No. Setting item Setting value
No.410 Unit number 1
No.412 Communication mode Computer link
Char. bit 8 bits
Parity check Odd
No.413 Communication format [Stop bit 1 bit
Terminator CR
Header STX not exist
No.415 Baud rate 115200 bps/9600 bps
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Setting of Communication cassette AFPX-COMS5 (specified using Configurator WD)

IP address setting

Setting IP Address @

Baze Getting

Unit Mame :
IP Address : 192 168 . 1 . &

Subnet Mask : 266 . 265 266 . 0

Default Gateway : 192 168 . 1 . 1

EEAET Gancel

Communication setting

Gommunication Seiting X
Communication Mode
ok

Computer Link -

| Cancel

Action Mode
Server Made -

Caontral unit - Communication cassette
Baud rate of COM1 9600 bps -

Server Setting
Source Port Mo a054] 1025-32767)
Time Out : o 0-19005)
@ No TimeOut

Glient Setting
Destination 1P [ o 8 7
Destinatian Part No 025-32767)
Source Fort No.; 0,1025-32767)
Time Out {-18005)
0 No TimeOut)
Rotry Time e 0-18002)

Item Default
Get IP address Manual
Unit name FPX_ET
IP address 192.168.1.5
Subnet mask 255.255.255.0
Default gateway 192.168.1.1

Item Default
Communication protocol | TCP
Action mode Server mode

Baud rate (COM1)

115200 bps/9600 bps

Communication mode

Computer link

Source port No.

9094

Time out

0

Setting of a computer
IP address setting

Internet Protocol (TCP/IP) Properties 2l x|

General |

‘Y'ou can get |P zettings azsigned automatically if your network. supports
thiz capability. Otherwize, vou need to ask your network, administrator for
the appropriate |P settings.

" Obtain an P address automatically

—(% |lze the following IP addiess:

1P address: 192 0168 . 1 .100
Subnet maszk: I 285 . 286 .286 . 0

Default gateway: 192 168 . 1 . 1

| [btain DME sever address sutomatioally

—(% sg the following DMS server addresses—————————————————
Advanced... |

Cancel |

Preferred DMS server:

Alternate DNS zerver

Note1) Specify the same baud rate as the
communication environment setting of the
COM1 port of the FP-X.

Item

Default

IP address

192.168.1.100 "°©

Subnet mask

255.255.255.0

Default gateway

192.168.1.1

Note) The IP address of a computer is an example.
Set the IP addresses of the computer and
communication cassette AFPX-COM5
according to the network environment to be

used.
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7.7.7 1:N Communication (Computer Link (Ethernet))

Overview

A computer is connected respective PLCs through Ethernet. The computer and the PLC communicate
via commands and responses: The computer sends a command specifying the destination IP address,
and the PLC with that IP address sends a response back to the computer.
It is no problem if the unit number of the PLC overlaps with other PLCs.

Computer

HUB

FP-X
Ay

e

“h.e

1:N Communication setting (Computer link (Ethernet))
The settings for the FP-X system register and communication cassette AFPX-COMS5 are the same as the
settings for the connection (computer link (Ethernet)) by a 1:1 communication.
However, set the IP address for a FP-X not to overlap with other FP-X units.

(IP address A)

(IP address B)

(IP address C)
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7.7.8 MEWTOCOL Master Communication Setting (Ver 1.10)

For using as the MEWTOCOL master, set the AFPX-COMS5 to the computer link and client. Also,
specifying the simultaneous transmission by broadcast or the target IP address for unit number in the
option setting enables the communication with various PLCs.

MEWTOCOL master setting in TCP

Item Default
Communication protocol | TCP
Action mode Client connection

Baud rate (COM1)

15200 bps/9600 bps ")

Communication mode

Computer link

Destination IP address

IP address of destination

Destination port No.

1025 to 32767

Source port No.

0, 1025 to 32767

Timeout

0 to 1800 secs

Retry time

0 to 1800 secs

Protocal Mode
TGP
Gancel
Action Made Option Setting
Client Mode -
Gontrol unit - Communication cassette Setting
Baud rate of GOMI Port 9600 bps =
Communication Mode - Computer Link ¥
Server Settine
Source Port No. 2 (1025-32767)
Timeout sec
0 : No Timeout) 0-1800)
Glient Setting
Destination IF Address : 122 168 1 100
Destination Port No. 0094 (1025-32767)
Source Port Mo, o (0,1025-32767)
Timeout : T e
0 Mo Timeout) 0-1800)
Retry Time 5 s
@ Mo Retry} {0-1800)
REF
=
Note:

Note1) Specify the same baud rate as the
communication environment setting of the
COM1 port of the FP-X.

If you want to transmit data when connection is not established, the connection can be established from

the AFPX-COM5 and data can be transmitted.

In the TCP, it takes some time for connection. The connection timeout for the AFPX-COMS5 is the same
as the response timeout value. Set the timeout time for the SEND/RECYV instruction longer than the
response timeout value to judge the connection timeout.
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MEWTOCOL master setting in UDP

Communication Setting @
Protocol Mode
upp -
Gancel
Option Setting

Action Mode

Glient Mode -

Control unit - Communication cassette Setting

Item

Default

Communication protocol

UDP

Action mode

Client connection

Baud rate (COM1)

15200 bps/9600 bps

Note1)

Baud rate of COMI 9600 b - Communication mode Computer link

Communication Wods [Gremer e =] Send type UNICAST/BROADCAST
Note2)

send type UNICAST -

UDPsetting

Server Setting

(025-32767)

Source Part Mo, :

Destination IP address

IP address of destination

Destination port No.

1025 to 32767

Source port No.

0, 1025 to 32767

Timeaut sec -
N Tinsout)  0-1800 Note1) Specify the same baud rate as the
S communication environment setting of the
Destination TP Address 192 18 1 1m COM1 pOf‘t of the FP-X.
Destination Fort No wmE  dus-amw Note2) When selecting BROADCAST, the setting of
ource Port Mo o - : : H H
Souree Fort N g ke the destination IP address is not required.
Timeouf e
@: No (Timeuul) 1-18007
EF
Note:

After the AFPX-COMS5 is powered on, it will take about 5 seconds for initializing the Ethernet.
Until the Ethernet is initialized, data cannot be transmitted or received. For the Ethernet communication,
programming is necessary to start the communication after 5 seconds since the power turned on.

Generally, as a router does not transmit a broadcast packet, communication over the router cannot be
achieved. Using the broadcast, processing load is applied on all equipment on the network. Confirm that
the broadcast does not affect other equipment before using it.
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7.7.9 MEWTOCOL Master (Ethernet) (Sample Program) (Ver 1.10 or Later)

Overview

MEWTOCOL communication can be performed with the FP-X using the F145 and F146 instructions. The
following sample program executes 4 MEWTOCOL commands in sequence for 2 slave units using the
F145 and F146 instructions.

A
. Note: It is available for the transistor type and relay type of Ver 1.21 or later.
FP-X FP-X

(Unit No. 2)

Master unit HUB | Slave unit 1
N - mo/ i
|P address: 192.168.1.5 IP address: 192.168.1.11
FP-X
(Unit No. 1)
o
&
' |} Slave unit 2
Tl <
IP address: 192.168.1.12
Description
R100: Stores the data for 10 words from DT1000 of the slave unit 1 into the area from DT100 of the
master unit.
R101: Writes the data for 10 words from DT100 of the master unit to the area form DT1010 of the slave
unit 1.
R102: Stores the data for 10 words from DT1000 of the slave unit 2 into the area from DT120 of the
master unit.
R103: Writes the data for 10 words from DT130 of the master unit to the area form DT1010 of the slave
unit 2.

Set the system registers for each units by a tool software (such as FPWIN GR).
System register setting

Master unit No. 412: Computer link mode
No. 415: 115200 bps

No. 413: 8 bits, Odd, 1 bit
Slave unit 1 No. 410: Unit No. 1

No. 412: Computer link mode
No. 415: 115200 bps

No. 143 8 bits, Odd, 1 bit
Slave unit 2 No. 410: Unit No. 2

No. 412: Computer link mode
No. 415: 115200 bps

No. 413: 8 bits, Odd, 1 bit

7-94



1. When using the MEWTOCOL master function in TCP
Set as follows for each unit using Configurator WD.

IP address setting

Communication setting

Option setting

Master unit IP address: 192.168.1.5 | Communication protocol: TCP Destination unit No.
Netmask: 255.255.255.0 | Action mode: Client connection and IP address is
Gateway: 192.168.1.1 Baud rate: 115200 bps specified: On
Communication mode:
Computer link Target IP address
Destination IP address: for unit No.:
192.168.1.11 No.1: 192.168.1.11
Destination port No.: 9094 No.2: 192.168.1.12
Source port No.: 0
Timeout: 0
Retry time: 15
Slave unit 1 | IP address: 192.168.1.11 | Communication protocol: TCP Not necessary.
Netmask: 255.255.255.0 | Action mode: Server connection
Gateway: 192.168.1.1 Baud rate: 115200 bps
Communication mode:
Computer link
Source port No.: 9094
Timeout: 0
Slave unit2 | IP address: 192.168.1.2 | Communication protocol: TCP Not necessary.

Netmask: 255.255.255.0
Gateway: 192.168.1.1

Action mode: Server connection

Baud rate: 115200 bps

Communication mode:
Computer link

Source port No.: 9094

Timeout: 0

2. When using the MEWTOCOL master function in UDP, UNICAST communication
Set as follows for each unit using Configurator WD.

IP address setting

Communication setting

Option setting

Master unit IP address: 192.168.1.5 | Communication protocol: UDP Destination unit No.
Netmask: 255.255.255.0 | Action mode: Client connection and IP address is
Gateway: 192.168.1.1 Baud rate: 115200 bps specified: On
Communication mode:
Computer link Target IP address for
Send type: UNICAST unit No.:
Destination IP address: No.1: 192.168.1.11
192.168.1.11 No.2: 192.168.1.12
Destination port No.: 9094
Source port No.: 0
Slave unit 1 | IP address: 192.168.1.11 | Communication protocol: UDP Not necessary.
Netmask: 255.255.255.0 | Action mode: Server connection
Gateway: 192.168.1.1 Baud rate: 115200 bps
Communication mode:
Computer link
Send type: UNICAST
Source port No.: 9094
Slave unit2 | IP address: 192.168.1.2 Communication protocol: UDP Not necessary.

Netmask: 255.255.255.0
Gateway: 192.168.1.1

Action mode: Server connection

Baud rate: 115200 bps

Communication mode:
Computer link

Send type: UNICAST

Source port No.: 9094
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3. When using the MEWTOCOL master function in UDP, BROADCAST communication
Set as follows for each unit using Configurator WD.

IP address setting

Communication setting

Option setting

Master unit

IP address: 192.168.1.5
Netmask: 255.255.255.0
Gateway: 192.168.1.1

Communication protocol: UDP

Action mode: Client connection

Baud rate: 115200 bps

Communication mode:
Computer link

Send type: BROADCAST

Destination IP address:
192.168.1.11

Destination port No.: 9094

Source port No.: 0

Not necessary.

Slave unit 1

IP address: 192.168.1.11
Netmask: 255.255.255.0
Gateway: 192.168.1.1

Communication protocol: UDP

Action mode: Server connection

Baud rate: 115200 bps

Communication mode:
Computer link

Send type: BROADCAST

Source port No.: 9094

Not necessary.

Slave unit 2

IP address: 192.168.1.2
Netmask: 255.255.255.0
Gateway: 192.168.1.1

Communication protocol: UDP

Action mode: Server connection

Baud rate: 115200 bps

Communication mode:
Computer link

Send type: BROADCAST

Source port No.: 9094

Not necessary.
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Master unit sample program

=

1]
17

24

a8

b4 ¢

76 ¢

a6 ¢

Wait for & seconds untl communication is enabled after the power turnad on.

IR3010 Ty 6, & Bos
= | f s
10 RO
— | ET =~
RA01T3
T e T ot 9 1
= — — ’ Lior) 2
i —[FI03DSHL ., WR 1D, K1 ] ]
RID4 RI0D
— | . = ¢SET 3
RECV for Unit No. 1 |
R100
1 —(0F) 1
o —[F0 MY . Wik cooT ] .
[FO My . R0, DT ] .
[F146 RECY ., DT 10, DTO . K 1000, DT 100 ]
SEMD for Unit No. 1 |
RI01
) —o0F) 1
o —s[FD Y . ek ke ]
[FO Wy . OH1001 L, DT ] ]
[F145 SEND , DT10 , DT110 , ODTO K 1010 ]
RECV for Unit No. 2 |
RID2
A ) 1
1 —s[FD MY . HeA ,oDTie ] ]
[FO Wy . H02 DT ] ]
[F146 RECY , OT10 , DTO . K 1000, DT 120 ]
SEND for Unit No. 1 |
R103
— —(DF) 14
L —[F0 Y . HA oD ] ]
[FO Wy . OHM02 Dot ] ]
[F145 SEND ., DT 10 , DT 180 ., ODTO K 1010 ]

Reference: For information on the F145(SEND) and F146(RECV) instructions, <7.7.3

Communication Tool Software Configurator WD>
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7.7.10 Communication Function 2: General-purpose Serial Communication
(Ethernet)

The supplement is described below to conduct Ethernet communication by the general-purpose
serial communication.

Reference: <7.4 Communication Function 2: General-purpose Serial Communication>

Overview

e Data can be sent and received between the FP-X and an external device using Ethernet.

¢ Data is read from and written to an external device connected to Ethernet by means of FP-X data
registers, and the programs are required for the FP-X.

FP-X

Send data

External
Receive data device

Outline of operation

¢ Connection with an external device is established using the general-purpose serial communication
(Ethernet). Number of connection is one.

e Select either the client mode or server mode.

e In case of the client mode, connection is established by the AFPX-COMS5 for a predetermined IP
address after turning on the power supply of the FP-X.

¢ There are “Send data” and “Receive data” for the data transfer with an external device.
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Setting for using the general-purpose serial communication (Ethernet)

The following two settings for the FP-X and communication cassette AFPX-COMS5 should be set.
- Communication environment of FP-X

- Communication environment of Communication cassette AFPX-COM5

Setting communication environment of FP-X
The programming tool FPWIN GR is used to set the baud rate or communication format of the COM1
port. Select [Option] — [PLC Configuration] in the menu bar, and click [COM1 Port ] tab.

Dialog box of PLC system register setting

PLG Gonfiguration — Untitlel

Hold/Morvhold 1

Hold/Nanhold 2 1 = Mo.413 Communication Format
Action on Error i
Time Mo.412_ Comm Mode Char, Bit: |8 Bits -
t::t xg? General Commurication ~| Pty |0dd -
Pulse 1/0 cassette settings (HSC/PLS) = Stop Bit: |1 -
Controller input settings [HSC)
Interrupt £ pulze catch settings Terminator: | CR >
\Tnlanupt oo sall\ngs“ f CPU Header: |STX not exist
ime constant zetting 1 of InpLt 4l
Time corstant seting 2 of CPU input No.d15  Baudrste | 9600 bps =
Time constant setting 3 of CPU input
Pm?Fmrl\slar\l setting 4 of CPU input No.418 f:‘lg;"fa;dg'nenifnmf:;‘:f;gg’:d of DT 3 (0-32764]
ool Porl

Mo.417  Buffer capacity sefting for data received of

serial data communication made

2048 (0 - 2048

COMZ Port

oK LCancel | |

Initialize J Help I

COM1 port setting (AFPX-COMb)

No. Setting item Setting value
No.410 Unit number 1to 99
No.412 Communication mode General communication
Character bit 8 bits
Parity check Odd
No.413 Communication format |Stop bit 1 bit
Terminator CR, CR+LF, None
Header STX not exist, STX exists
No.415 |Baud rate 115200 bps/9600 bps "=

Note1) Set the baud rate to match the baud rate (COM1 port) of the AFPX-COMS.

Setting Ethernet communication environment of Communication cassette AFPX-COM5
The Configurator WD is used to set Ethernet communication environment of the AFPX-COMS5.

Reference: <7.7.3 Communication Tool Software Configurator WD>

Start the Configurator WD.

Search the AFPX-COMSb.

Select the AFPX-COMS5 from the search result, and set an IP address to connect with a computer.
After that, search again. Select the AFPX-COMb, and select [Edit] — [Communication Setting] in the
menu, or right-click to select [Communication Setting].

Sormiaien Setien of [P X 0OML

Eurwen 1MARSN

7-99



[When Communication cassette AFPX-COM5 is in the TCP client mode]

Dialog box of communication setting: Setting of AFPX-COM5
item S I
Protocol Mode . .
- = Communication protocol [ TCP
s — = || [Action mode Client mode
ction Mode Opt Sett
Feie = cownstee || B 20d rate (COMA) 115200 bps/9600 bps ")
Gontrol unit = Communication cassette Setting Communlcatlon mOde General Communlcatlon
B ate ohCEMERIL: oen e = Destination IP No. Destination IP address
Gty ace oomprter like______ & Destination port No. 1025 to 32767
. Source port No. 0, 1025 to 32767
Source Port Mo, : (1025-32767) T|me OUt O tO 1800 s
Timeout s
©: No Timeout)  {0-1800) Retry time 0to 1800 s
ClEnceeilie Note) Specify the same baud rate as the communication
Destination IP Address 192 168 1 100 . .
i i e environment setting of the COM1 port of the FP-X.
Source Port No. ] 0,1025-32767)
Timeout : '07 e
@0 : Mo Timeout} {0-1800}
Retry Time 5 se
0 : Mo Retry) 0-18007

[When Communication cassette AFPX-COM5 is in the TCP server mode]
Dialog box of communication setting: Setting of AFPX-COM5

Item

Setting value

e - Communication protocol [TCP
T el Action mode Client mode
GHERIaE: Option Setting
T —— Baud rate (COM1) 115200 bps/9600 bps ")

Communication mode |General communication

Gontral unit - Communication cassette Setting

vaud rate of 'ort pE ot . .
Bl SR s B Destination port No. 1025 to 32767

Communication Mode

el © Timeout 0to 1800 s

Server Setting

Note) Specify the same baud rate as the communication

e environment setting of the COM1 port of the FP-X.

Source Part No.

Timeout sec
0: Mo Timeouts (0-1800)
Glient Setting
Destination IP Address 192 163 1 100
Destination Port No. 9094 (1025-32767)
Source Port Mo, : 0 (0.1025-32767)
Timeout B
0 : No Timeout} (0-1800}
Retry Time fis s
0 : No Retry} 0-18000
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[When Communication cassette AFPX-COM5 is in the UDP mode]

Dialog box of communication setting: Setting of AFPX-COM5
item S i vl
g - Communication protocol |UDP
B —==_|| 'Baud rate (COM1) 115200 bps/9600 bps ")
ol Option Setting
[Gercerteds =] Communication mode |General communication
Send type UNICAST/BROADCAST M)
et e s Destination IP No. Destination IP address
° e el Destination port No. 1025 to 32767
S [T — Source port No. 0, 1025 to 32767
TS Note1) Specify the same baud rate as the
T — communication environment setting of the COM1
port of the FP-X.
Note2) When selecting BROADCAST, the setting of the
destination IP address is not required.
Destination IP Address 192 168 1 100
Destination Port No poss @ 1025-3270
Source Port No. poss @ 1025-327n
B d o i
s
Note:

Initializing Ethernet takes approx. 5 seconds on the AFPX-COMS5 after turning on the power supply. Until
it finishes, data cannot be sent or received. For Ethernet communication, programming is necessary to
start communication after a lapse of 5 seconds after the power activation.
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7.7.11 PC(PLC) Link Communication (Ethernet) (Ver 1.10 or Later)

Overview
Data sharing is available using the PC (PLC) link function of the FP-X via Ethernet.
How to use and set is the same as the PC(PLC) link via RS485.

IP address A IP address B IP address C IP address D
(Unit no.1) (Unit no.2) (Unit no.3) (Unit no.4)
No.1 No.1 No.1

Send area | ==———()- [ Rcceive arcq | T———)- ——-
No.2 No.2 Receive area No.2
' ¢ Send area ’ P> | Receive area
Receive area
No.3 . No.3 No.3
Receive area Send area

HUB
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PC(PLC) link communication setting

When the PC(PLC) link function has been selected on the FP-X, the baud rate is automatically 115200
bps. Set the baud rate in the COM1 port communication setting for the AFPX-COMS5 to 115200 bps as

well.

Setting Ethernet communication environment of Communication cassette AFPX-COM5
The Configurator WD is used to set Ethernet communication environment of the AFPX-COMS.

Dialog box of Communication setting

Gommunication Setting 53
Protocol Mode
=
Gancel
Action Mode Option Setting
Gortral unit - Gommunization cassette Settine
Baud rate of GOM1 175200 bps ~
Gommunication Mode General Communication >
send type BROADGAST -
UDPsstting
R
Destination IP Address
Destination Port Mo, ] @, 1025-32767)
Source Part No ] @ 1025-92767)
Timesut : e
0: Mo Timeout)  (0-1800)

Setting communication environment of FP-X
The programming tool FPWIN GR is used to set the baud rate or communication format of the COM1

port.

Select [Option] — [PLC Configuration] in the menu bar, and click [COM1 Port] tab.

Dialog box of PLC Configuration setting

Setting item Setting value
Communication protocol UDP
Baud rate 115200bps

Communication mode

General-purpose
communication

Send type BROADCAST
Destination port No. 1025 to 32767
Source port No. 0.1025 to 32767

Note1) Specify the same number for the
destination port No. and the source port No. for
the AFPX-COMS5 to be used in the PC(PLC) link.

PLC Configuration — Untitle1 X
Hold/MNon-hold 1
Hald/Naon-hold 2 5
Action on Emor MoEldl - Wit | -
Time Mo 412 Comm. Mode
o R
Link w1 PL Link x 9
Contraller input settings 1 (HSC) n =]
Contioller input settings 2 (HSC/PLS)
Contraller autput setings [PLS AP
Intermupt / pulse catch settings
Intermupt edge settings
Time constant setting 1 of CPU input
Time constant setting 2 of CPU input 5
Time constant zetting 3 of CPU input L T
Time constant setting 4 of CPU input
Tool Port o0
COM2Z Port
QK Cancel | Initialize J Help
No. Setting item Default
No.410 Unit No. 1
No.412 Communication mode PC link

Do not use the same unit number for multiple FP-X units.
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7.7.12 Applied Usage (Ethernet) (Ver 1.10 or Later)

- How to confirm the network information on the FP-X.

The network information (own IP address, destination IP address, destination port No., version)
that has been set for the AFPX-COMS5 can be confirmed from the FP-X by the option setting. The
connection information (destination IP address, own IP address, version) of the AFPX-COM5 can
be confirmed from the LAN side.

Dialog box of option setting

Response timeout : 000 10-60000{ms)

Cancel
Endcode - CR -
Judzment time without termination : |20 10-60000(ms)

Metwarl: infarmation

Information area first number 0T {10000 (3000-12000%

[~ Metwork information natification
Matitication area range . DT10000-DT10003

[ Metwork information confirmation
Confirmation area range : DT10000-DT10009

-G
Target IP address for unit number
[ Destination unit number and IP address is specified

Unit Mumber | IF Address "~

(mfl 1821681100

a: 1821681100

(mE 1821681100

[mES 1821681100 B

1. Network information notification: Network information is notified to the FP-X from the AFPX-
COMS. (Network information is written to the data register of FP-X by the AFPX-COM5.)

2. Network information confirmation: Network information on the AFP-COMS5 can be confirmed
from the FP-X. (The virtual data register within the AFP-COM5 is read from the FP-X.)

3. Connection information confirmation: Connection information on the AFPX-COM5 can be
confirmed from a destination device from a device on a LAN. (The virtual data register within
the AFPX-COMS5 is read from a destination device on a LAN.)
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- Network information notification area
Set the area to be used for the network information notification, network information confirmation and
connection information confirmation.
When DT1000 (default) is set for the network information notification area, the following areas will be

used.

Network information notification and network information confirmation areas

Register

Description

Description

No. (Higher bytes) (Lower bytes) I
DT10000 | Error code "*” | Own IP address (1% - When own | P address is 192.168.1.5,
DT10001 | 0x00 (reserve) Own IP address (2™ HOO0CO (K192) is notified/confirmed in
" DT10000, and HOOA8 (K168) isi n

DT10002 | 0x00 (reserve) Own IP address (3") DT10001.

DT10003 | 0x00 (reserve) Own IP address (4™) - When de stination po rt No.is 9094,

DT10004 | 0x00 (reserve) | Destination IP address (1) gﬁggo(ggog“) is nofified/confirmed in
. . nd -

DT10005 | 0x00 (reserve) Destination IP address (2) | _ When the v ersion of A FPX-COM5is

DT10006 | 0x00 (reserve) Destination IP address (3“’) 1.10, H1100 is notified/confirmed.

DT10007 | 0x00 (reserve) | Destination IP address (4™) | Note) T he de stination | P a ddress and

- destination portN o.c anbe
DT10008 Destination port No. notified/confirmed only when selecting
DT10009 Version of AFPX-COM5

the computer link and client setting.

Note1) Error code: 0: Normal, 1: DHCP acquisition error, 2: IP address duplicate error

Connection information confirmation area

Register Description Description

No. (Higher bytes) (Lower bytes)
DT10010 | Error code " | Destination IP address (1)
DT10011 | 0x00 (reserve) Destination IP address (2"
DT10012 | 0x00 (reserve) Destination IP address (3")
DT10013 | 0x00 (reserve) Destination IP address (4™)
DT10014 | 0x00 (reserve) Own IP address (1)
DT10015 | 0x00 (reserve) Own IP address (2"
DT10016 | 0x00 (reserve) Own IP address (3")
DT10017 | 0x00 (reserve) Own IP address (4™)
DT10018 0x0000 (reserve)
DT10019 Version of AFPX-COM5
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- Network information notification

If the network information notification setting is enabled, the AFPX-COMS5 notifies the network
information to the FP-X on completion of the initialization of Ethernet. (Ethernet is initialized after the
power turns on, and when the unit is restarted after the change in settings.) The information is notified by
the data area write command (“WD”) of 10 words from the information area first number with
MEWTOCOL. (For the memory area, “DT” is fixed. For the unit number, “EE” is fixed.) Using this
notification enables the completion of the initialization of Ethernet to be confirmed in a ladder program
and to start communication.)

When using the general-purpose communication, start the communication after receiving the data area
write command for the network information notification and after the response timeout time.

— AFPX-COMS

i %EE#WDD1000010009...
|

L~ —— FP-X main unit

[Sample program] (Set DT10000 in the network information notification area.)

0l fifff Crwn IP address is checked by the network information nofification when the power turmns an. (7
> DT 10000 , KO ¢ DT 10000 K 266 R
il L 3 ]—[ 1 Mormal start-up
" I Error occurs when the beginning of address is over 255 il
I » DT 10000 , HFF 1 R10
» bT 10000 H FF ¢ OT 10000 H 1FF ] F-!E1 Slishoarsll i
i i » DT 10000 ’ H 1FF . L4 OT 10000 H 2FF R12 R ol
28 il el ]—[ 1 IP duplicate error

- Network information confirmation

When selecting the computer link and client setting, the network information can be confirmed from the
FP-X by enabling the network information confirmation setting. It can be confirmed by reading the
confirmation area by the MEWTOCOL data area read command (“RD”). (For the memory area, “DT” is
fixed. The unit number is arbitrary.) If the network information confirmation setting is enabled, the AFPX-
COMS5 responds to the MEWTOCOL data area read command for the confirmation area regardless of
unit numbers.

/”’/ AFPX-COM5

P %01$RDCO00ABO0...
" %01#R DD 10000100095C R }

FP-X main unit
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[Sample program] (Set DT10000 in the network information notification area.)

{1 Confirms network information when switching RUN/PRQ. #tf
11 Reads the network information confirmation area. i/

0 J
R3010
— —C[F0 Wy » H# . DT 10 1 1
[FO My ., H 1001 . DT ] J
R3044  R3020 RO THL o, K 1 ]
teH — L 1
1 ———[F146 RECY , DT 10 . DT . k1oooo . DT 100000 ] 1
23 i Own IF address is checked by the network information netification when the power fums on. Al
I > DT 10000 , KO 1 < 0T 10000 ’ K 255 1 RO 1| Normal start-up

il Error ocours when tha baginning of address i1s over 255, /iif

COmmunication start OK

R10

40

I > DT 10000, HFF 1
i I > DT 10000, HFF T < DT 10000 , H 1FF
= I » DT 10000, H 1FF T < 0T 10000 1 H 2FF

- Connection information confirmation

{ }— Ermor occurrence
R11
1— DHCP get emror

R12
]—[ 1 IP duplicate error

When selecting the computer link and server setting, the connection information can be confirmed from
the LAN side by enabling the connection information confirmation setting. It can be confirmed by reading
the confirmation area by the MEWTOCOL data area read command (“RD”) from the LAN. (For the
memory area, “DT” is fixed.) If the connection information confirmation setting is enabled, the AFPX-
COMS5 responds to the MEWTOCOL data area read command for the confirmation area regardless of

unit numbers.

RD command message

%01#RDD10010100195C R
External AFPX-COMS

. RD response message
device

%01$RDDCO00......

The command is not notified to the FP-X main unit.

iy,
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- How to transmit a command message to each unit

(IP address A)

Unit No. 2
Server
- (IP address X) (IP address B)
7 Unit No. 1 Server Unit No. 3
Client (IP address C)
Server Unit No. 4

- Target IP address for unit number
If “Destination unit number and IP address is specified” is checked, a command can be sent to the IP
address corresponding to each unit number.

Settable conditions

- When selecting the client and computer link

- When selecting the UDP and general-purpose communication

- When selecting the broadcast (IP address takes priority, and a command is transmitted via unicast.)

Setting method
~ Target IP address for unit number -
v Destination unit number and IF address iz specifisd.

Unit Number | IP Address & Target IP address for unit number setting

1 1921681100 -

LS —
e 1021681100 Unit Number 2 Target IP: [ 182 168 1 100

O4 192168.1.100 b el I

1. Check “Destination unit number and IP address is specified.” in the [Option] dialog box.

2. Check the destination unit number you want to set, and double-click the IP address.
(Unit numbers 1 to 99)

3. Specify the destination IP address that is corresponding to the unit number.

Note) When connecting to the IP corresponding to a unit number via TCP, a new connection should be
established after disconnecting the existing connection.
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7.7.13 Example of Connections (Ethernet) (Ver 1.10 or Later)

- Connection with FP2 ET-LAN unit
Overview
Connection can be established with a maximum of 8 FP-X simultaneously using a FP2 ET-LAN unit, and

transmission is performed by the computer link.

Example of connection

Unit No. 2
. | IP address: 192.168.1.12
Listen port No.: 9094

FP2 ET-LAN unit
;"oiip‘ Command HUB

Unit No. 3
.| IP address: 192.168.1.13
Listen port No.: 9094

L+]

Response

b 022 o0l Unit No. 4

IP address: 192.168.1.14
Listen port No.: 9094

Active open (Client)

Unit No. 1
IP address: 192.168.1.100

Max. 8 units
- Setting of FP2 ET-LAN unit

Item Setting value
Communication method TCP/IP
Open method Active open
Application in which connection is used General-purpose communication

(Transparent communication)

Source node port No. Arbitrary
Destination node IP address IP address of the destination FP-X
Destination node port No. 9094 (can be changed.)

# Reference: For information of the setting method of FP2 ET-LAN unit,
<FP2 ET-LAN Unit Manual>
<FP2 ET-LAN Unit Manual (Additional Version)>
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- Setting of FP-X

1) FP-X System register setting
No. 412: Computer link mode

2) Setting of AFPX-COM5

Iltem Setting value
Communication protocol | TCP
Action mode Server mode
Communication mode Computer link
Source port No. 9094
Time out 0

UDP/IP can be used for the communication method.
In that case, change the communication method of the FP2 ET-LAN unit to UDP/IP.
Set the communication protocol of the AFP-COMS5 to UDP, and set the send type to UNICAST.

EF
Note:

For MEWTOCOL master function of the FP2 ET-LAN unit, MEWTOCOL-COM is not available. For
communicating with the FP-X by the computer link, transmit the MEWTOCOL-COM data format using
the transparent communication on the FP2 ET-LAN unit. In this case, an exclusive header is not required

for the ET-LAN unit.
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- Connection with GV series via Ethernet

Overview

Connect the FP-X to the GV series via Ethernet. Transmission is performed by sending a response from
the FP-X to the command issued by the GV. The operation with a programmable display can be
performed only by specifying communication settings for each unit without any program for

communication.

Example of connection

Command HUB

Unit No. 2
IP address: 192.168.1.12
Listen port No.: 9094

GV
i
O
O
// 0 Response
O

Unit No. 1
IP address: 192.168.1.100

- Setting of GV

Unit No. 3
IP address: 192.168.1.13
Listen port No.: 9094

Unit No. 4
IP address: 192.168.1.14
Listen port No.: 9094

Use the GV Programmable Operator Terminal CVWIN to specify the Ethernet setting for the GV.
Select [FP series (Ethernet TCP/IP)] in the dialog box of [Select PLC type] when creating a new file, or
select it from [PLC Type Setting] under [System Setting] in the menu bar

]
FP 3 P)
FP series(Ethernet UDP/IP}
- MITSUBISHI ELEGTRIC
- OMRON
- Vokogawa Electric
#- Allen-Bradley
- TOSHIBA MAGHINE
- Siemens
#- LG
S MARTEAL
" Digplay Multi-link2 PLG
& Display All PLG

Select PLG Type [Panasonic Electric Wor... El
e -

Gares

Select [Unit Setting] under [System Setting] in the menu bar, and click the [IP Address Setting] tab to set

the IP address of GV.
Unit Setting
Touch Switch | DI Mem |
Environment Setting

¥ TP Setting
I Select IP Address from Metwork Table.

IP Address 192 168 1 100

Port No. 10000
Siend Time Out s *gen

~Memory Protect

I Default Gateway
™ Sub Net Mask [ 1

&

Overlep | E-Mail |

Memary Expansion } Backlight ] Buzzer ] Swstem/Made Switch ] Blink /Flash 1

TP Address Setting

o

[ Internal Memory [~ Memary Card Memary
e
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Select [Comm. Parameter] under [System Setting] in the menu bar, and select [FP series (Ethernet
TCP/IP)]. Then, click the [Detail] tab, and select 1:n for the connection to set the local number.

Gomm. Parameter

Main 1 Detail |
Oonnection  [{RKNIMINNNINNNE ~ |~
Local Mo. 1 jj
~Comm. Err. Handling
I" o j % Stop (" Gontinuous
Send Delay Time ]D j *mzec £ et = B-bit
Start Time o jj*sec otop Bi
5 & |-hi 2t
Retrials 13 j
il Code
Time-COut T 200 o
ime=Out Time - | ¥10mzec b e
Text Process
« LSE to MSB " MSE to LB
Diefault (o8 Cancel | Apply |

Select [Comm. Parameter] under [System Setting] in the menu bar, and select [Network Table Setting]

— [Ethernet] to open the screen to edit the network. The network table number corresponds to the unit
number of the FP-X.

E GVNetGreMin [untitled] - [Edit Network Tablel

ile Ed\lu Wiew Help -8 %
BlE| o~ (=l 2

Mo. | Host Name | IP Address

| Send Timeowt | Internal Memory Write .. | Memary Gard Memory .. | Port No | A
0 ]
1
2 Litho.2 192168112 16 Enabled Enabled 9094
3 Unitho3 192168113 16 Enabled Enabled ang4
EN  Unithod 192168114 15 Enabled Enabled an94
5
_ﬁJ »
Ready

Ethernet

Set the IP address and port number corresponding to the unit number of the connected FP-X.

Hozst Name

IP Address fleziesile
Send Timeout ﬁE— *zec
Part Mo ]9094—
~Select Port

* 10BASE-T AU

— Memary Protect

[ Internal Memory

[~ Memory Gard Memory
[~ Default Gateway oo
[T Sub Met Mask I—'

OK | Gancel I

Reference: For the details of the settings for the GV,

<GV42/GV52/GV62 Terminal GVWIN Additional Specifications>
<GV series Communication Unit Manual Ethernet>
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- Setting of FP-X

1) FP-X System register setting
No. 412: Computer link mode

2) Setting of AFPX-COM5

Iltem Setting value
Communication protocol | TCP
Action mode Server mode
Communication mode Computer link
Source port No. 9094
Time out 0

UDP/IP can be used for the communication method.
In that case, change the setting for [PLC Type Setting] of the GV to [FP series (Ethernet UDP/IP)].
Set the communication protocol of the AFP-COMS to UDP, and set the send type to UNICAST.

EF
Note:

For the Ethernet communication with the GV, the computer link is used. The GV is the master and the
FP-X is the slave. It cannot be used if setting the FP-X as the master. Note that the unit numbers for the
GV and FP-X are not duplicated.
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7.7.14 Initialization Procedure

Overview

¢ The Ethernet communication environment setting of the AFPX-COMS can be initialized.

Initialization procedure

T

Switch

1. Turn on the switch at the back of the AFPX-COMS5.

2. Install the AFPX-COM on the FP-X and turn on the power supply.
3. The ERR. LED of the AFPX-COMS5 flashes every 5 seconds. (Initialization completes.)
4. Turn off the power supply of the FP-X. Remove the AFPX-COMS5.
5. Turn off the switch at the back of the AFPX-COMS.

6. Install the AFPX-COMS5 on the FP-X, and turn on the power supply.

Note) The Ethernet communication setting (including the IP address) cannot be changed when the

switch at the back of the AFPX-COMS is on. Always turn it off after initialization.

Setting for initialization
IP address setting

Setting IP Address 3
W
Get IP Address to auta
@ Use 1is 1P Bddrezs
Gancel
Unit Name FPX_ET
IP Address : 192 .168 . 1 . §
Subnet Mask : 255 266 256 O
Default Gateway 192 . 168 . 1 . 1

Communication setting

Jplen Sell

Contral unit ~ Communication cassetie Seting

Bl raie of GOM) Fort o0 e

Communizat o0 Mo [ereral Commacation
Server Seting

Soarce Part o T —

Timaaut P e

W g Timesut) 1800
Cliwt Setlirg.

Destinstion 1P Addrass

Destinstion Part M. NR5-22767)

Timenst

0 Mo Timeod) @160
Rty Time,

6 Mo Rty 1008

[
I
Souren Porl o I DR
I
|

Item Default
Get IP address Manual
Unit name FPX_ET
IP address 192.168.1.5
Subnet mask 255.255.255.0
Default gateway 192.168.1.1

Item Default
Communication protocol | TCP
Action mode Server mode
Baud rate (COM1) 9600 bps

Communication mode

Computer link

Source port No.

9094

Time out

0
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Chapter 8

Application Cassette




8.1 Expansion of Application Cassette

Following two methods of expansion are available for the FP-X.

1. Add on the FP-X expansion unit or FPO expansion unit (expansion FPO adapter) with the
expansion cable.

2. Add on the add-on cassette in the cassette mounting part of the FP-X control unit.

For the FP-X, the add-on cassette (application cassette and communication cassette) can be installed on
the FP-X control unit. The number of the expansion units that can be installed varies depending on the
types of the control unit.

C14 Control unit

bhé?@%%é |

(%

[ e T

L _,._\L ]

DDOEDODON

Two application cassettes can be installed.
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8.2 Application Cassettes

Name Specifications 1/0 No. Product No.
AD2 CHO wX10
2-channel
FP-X analog . WX20
input cassette ?:jr'lofs’(')?apt:td) CHI wx1y | AFPX-AD2
Dan  _on_ WX21
DAZ FP-X analo 2-channel CHO  wWY10
outout 9 analog output (isolated) WY20 AFPX-DA2
Caszette (isolated between CH1  WY11
channels) WY21
CHO CH1
2-channel CHO  wX10
analog input (isolated) WX20
- FP_X analo (non-isolated between | CH1 ~ WX11
9 | channels) Wx21 | AFPX-A21
1/0 cassette
s 1-Channel WY10
analog output (isolated) WY20
T2 2-channel CHO  WX10
FP-X thermocouple input WX20
thermocouple | (isolated) AFPX-TC2
. CH1  WX11
cassette (isolated between
WX21
o g channels)
ATD2 2-channel CHO  wX10
FP-X RTD RTD input (insulated) WX20
cassette (insulated between CH1  WX11 AFPX-RTD2
o o channels) WX21
IN8
FP-X input . . From X100
cassette 8-point DC input From X200 AFPX-IN8
®
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Name Specifications 1/0 No. Product No.
TR8
FP-X output 8-point From Y100
cassette transistor output (NPN) From Y200 AFPX-TR8
) V)
TREP
FP-X output 6-point From Y100
cassette transistor output (PNP) From Y200 AFPX-TR6P
[V]
IN&T3 . . From X100
FP-X 1/0 4-point DC input From Y100
3-point transistor output AFPX-IN4T3
cassette (NPN) From X200
) ® @ From Y200
PLS . From X100
FP-X pulse /O iomgf il '?Ig:ai?faled From Y100 | srpy.pLs
cassette "% oulse output From X200
Jusc  pis ¢ From Y200
e FP-Xmaster | \jaster memory +
memory Clock/Calendar - AFPX-MRTC
cassette

Note1) The I/O numbers are the cassette mounting part 1 (from X100 and Y100) and cassette mounting
part 2 (from X200 and Y200).

l Reference: <4.5 |/0O Allocation of FP-X Add-on Cassette>
Note2) The pulse I/0 cassette cannot be used with the Tr type.




8.3 Specifications

8.3.1 FP-X Analog Input Cassette

Product No.: AFPX-AD2

Iltem Specifications

No. of input points 2 channels/cassette
Input range Voltage Oto10V

Current 0to 20 mA
Digital conversion value KO to K4000 ™
Resolution 1/4000 (12 bits)
Conversion speed 1 ms/channel
Total accuracy +1% F.S. orless (0 to 55 °C)
Input impedance Voltage 40kQ

Current 125 Q

. Voltage -0.3to +15V

Absolute max. rating Current 210 +30 MA
Input protection Diode

Insulation

Non-isolated between analog part and internal digital circuit part

Occupation No. of I/O contacts

Input 32 points

Note1) When the analog input values exceed the upper and lower limits, the digital values maintain the
upper and lower limit values. As the resolution is 12 bits, the higher 4 bits of the input contact are

always 0.

Note2) Following time is required to reflect the analog data in the input of the control unit.

10V
$ Conversion| Waiting for
Analog input fime refregsh
Tmsto2ms Oto
scan time
K4000
WX10 Ll

Note3) Averaging cannot be processed with the cassette. If averaging is necessary, use a ladder
program to execute averaging process.

Terminal layout

o © CHO ~ _CH1 CHO [V Voltage input
L P v T smom v T sacou [ Current input
AD2 2111010101711 %) SEL | Voltage/current select
COM | Common
A CH1 |V Voltage input
Ch |0 -
@ & L hemnel ) v|o ||o SE|L c|om NG [ Current input
s - _ SEL Voltage/current select
7 Vi 11 seLcom (Channel 1 CoM | Common
Note) There is no LED indication. | NC Not used




Connection method
With voltage input (0 to 10V)

Analog device

> :
[
J ] 1] [=
COM
With current input (0 to 20 mA)
y
0~20mA
:, —_—
l
[_ SEL
7? L | COM
Short-circuit the SEL and COM terminals.
DC input: 0 mA to 20 mA
Conversion characteristics graph
K
—_— m B D
: [
S5 3000 :
o
= 1
-
@O 1
S 2000 - '
£ I
8 !
S 1000 E
¢ |
- 0 1 T T i
5 10 15 20(mA)

|-—— Analog input range —|

Table of A/D converted values

Input current (mA)

A/D converted value

0.0 0

2.5 500
5.0 1000
7.5 1500
10.0 2000
12.5 2500
15.0 3000
17.5 3500
20.0 4000

When exceeding the rated range

Input voltage (V)

Converted value

0 mA or less (Negative value)

0

20 mA or more

4000
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DCinput: 0Vto 10V

Conversion characteristics graph
(K

40004-----=---=---=----

3000

2000 H

1000 +

|<— A/D converted value —»|

0 T T T T t
2 4 6 8 10(V)
|<¢——— Analog input range ——>|

Table of A/D converted values

Input voltage (V) A/D converted value
0.0 0
1.0 400
2.0 800
3.0 1200
4.0 1600
5.0 2000
6.0 2400
7.0 2800
8.0 3200
9.0 3600
10.0 4000
When exceeding the rated range
Input voltage (V) Converted value
0 V or less (Negative value) 0
10 V or more 4000

Each channel data is allocated as /O data as shown below.

. Installed slot No.
Analog input cassette - -
Inout channel Cassette mounting part 1 Cassette mounting part 2
P (Slot 0) (Slot 1)
CHO WX10 WX20
CHA1 WX11 WX21

EF
Note:

¢ Use double-core twisted-pair shielded wires. It is recommended to ground them. However, depending
on the conditions of the external noise, it may be better not to ground the shielding.
¢ Do not have the analog input wiring close to AC wires, power wires, or load.
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8.3.2 FP-X Analog Output Cassette

Product No.: AFPX-DA2

Item

Specifications

No. of output points

2 channels/cassette

Output range Voltage Oto10V

Current 0to 20 mA
Digital value KO to K4000 "7
Resolution 1/4000 (12 bits)

Conversion speed

1 ms/1 channel

Total accuracy

+1% F.S. or less (0 to 55 °C)

Output impedance

0.5 kQ (Voltage output)

Output max. current

10 mA (Voltage output)

Output allowable load resistance

600 Q or less (Current output)

Insulation

Between analog output terminal and internal digital circuit part
Transformer insulation, Isolation IC insulation

Between each channel of analog output terminals
Transformer insulation , Isolation IC insulation

Note1) When the digital value exceeds the upper and lower limits, D/A conversion will not be performed.
Note2) Following time is required to reflect the output of the control unit in the analog output.

K4000

KO iti i
WY10 Waiting for | Conversion

refresh 1 time

Oto Tmsto2ms 10V
scan time
Analog output L34
Terminal layout
CHoO CH1 CHO |V Voltage output
v T om vV 1 o I Current output
N N COMO Common
DA CH1 |V Voltage output
| Current output
COM1 Common
NC VO 10 COMO NC NC Not used
Ch 0
P Al - = NVt 11 com
Channel 1 |

Connection method
With voltage output (0 to 10V)

Analog device

| Analog device




0 mA to 20 mA output
Conversion characteristics graph

(mA)

— 20 ey mm mm] e o mm mm e pemp Dem mm mm ) e e
f :
& 15 .
=

@ 1
r_g 1
o 10 + !
wn 1
2 |
3 s |
¢ |
- 0 T T T t

1000 2000 3000 4000(K)
|-—— Digital input value ——»|

Table of D/A converted values

Digital input value Output current (mA)

0 0.0
500 2.5
1000 5.0
1500 7.5
2000 10.0
2500 12.5
3000 15.0
3500 17.5
4000 20.0

When exceeding the rated range

Digital input value Analog output value
Negative value Unchanged
(Value preceding the input of a negative value)
Unchanged

4001 or more

(Value preceding the input of 4001)

0V to 10 V output
Conversion characteristics graph

)

R g | S O
f :
& 75 - |
=

@ [
r_g 1
D 5 )
wn 1
3 |
8 25 :
¢ |
- 0 T T T t

1000 2000 3000 4000(K)
|-—— Digital input value ——»|




Table of D/A converted values

Digital input value Output voltage (V)

0 0.0
400 1.0
800 2.0
1200 3.0
1600 4.0
2000 5.0
2400 6.0
2800 7.0
3200 8.0
3600 9.0

4000 10.0

When exceeding the rated range

Digital input value

Analog output value

Negative value

Unchanged

(Value preceding the input of a negative value)

4001 or more

Unchanged

(Value preceding the input of 4001)

Each channel data is allocated as |/O data as shown below.

Analog output cassette
Output channel

Installed slot No.

Cassette mounting part 1

Cassette mounting part 2

(Slot 0) (Slot 1)
CHO WY10 WY20
CH1 WY11 WY21

=
=

Note:

» Use double-core twisted-pair shielded wires. It is recommended to ground them. However, depending

on the conditions of the external noise, it may be better not to ground the shielding.
¢ Do not have the analog output wiring close to AC wires, power wires, or load.

DA part Internal block diagram

A voltage amplifier and a current amplifier is connected in parallel to one DA converter IC.

Do not connect an analog device to the voltage output terminal and current output terminal of the same

channel simultaneously.

—1 Voltage amplifier DA
converter

micro-
computer

Terminal block

— Current amplifier
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8.3.3 FP-X Analog I/O Cassette

Product No.: AFPX-A21

Item

Specifications

No. of input points

2 channels/cassette

Input range Voltage Oto10V,0to 5V

Current 0to 20 mA
Digital conversion value KO to K4000
Resolution 1/4000 (12 bits)
Conversion speed 1 ms/channel
Total accuracy +1% F.S. orless (0 to 55 °C)
Input impedance Voltage MG

Current 250 Q

. Voltage -0.5, +15 V (Voltage input)

Absolute max. input Current +30 mA (Current input)

Insulation

Between analog output terminal and internal digital circuit part
Transformer insulation, Isolation IC insulation

Between each channel of analog output terminals
Transformer insulation , Isolation IC insulation

Note1) When the analog input values exceed the upper and lower limits, the digital values maintain the
upper and lower limit values. As the resolution is 12 bits, the higher 4 bits of the input contact are

always 0.

Note2) Following time is required to reflect the analog data in the input of the control unit.

Analog input

KO

oV Conversion | Waiting for

10V
time refresh
1msto2ms Oto
scan time

K4000

WX10

Note3) Averaging cannot be processed with the cassette. If averaging is necessary, use a ladder
program to execute averaging process.

Iltem Specifications
No. of output points 1 channels/cassette
Output range Voltage Oto10V
Current 0 to 20 mA
Digital value KO to K4000 ™
Resolution 1/4000 (12 bits)

Conversion speed

1 ms/1 channel

Total accuracy

+1% F.S. or less (0 to 55 °C)

Output impedance

0.5 kQ (Voltage output)

Output max. current

10 mA (Voltage output)

Output allowable load resistance

600 Q or less (Current output)

Insulation

Between analog output terminal and internal digital circuit part
Transformer insulation, Isolation IC insulation

Between analog output terminal and analog input terminal
Transformer insulation , Isolation IC insulation




Terminal layout

Connection method
With voltage input (0 to 10V)

Analog device|

IN ouT
CHO CH1
\"'_: \'I"_'I COM SEL V ] mgr
VO ID VI I1COM V| cOoM

SEL

V | Voltage input
CHO | | Current input
V | Voltage input
CH1 [ Curregnt ingut
Input COM Common (for input)
Input range selection
SEL™* | 0to 10V or
0to5V, 0to 20 mA
\Y Voltage output
Output | Current output
COM Common (for output)

Note) The CHO and CH1 will be the same range
according to switching of the SEL terminal.
However, the inputs of 0 to 5 V and 0 to 20
mA can be used at the same time depending

With voltage input (0 to 5V)

i

>
-

SEL
COM

Short-circuit the SEL
and COM terminals.

on the connection.

With current input (0 to 20 mA)

0 to 20m4 (|
> i 1
C SEL
& | [ Lo

With current output (0 to 20 mA)

v

Analog device I

Short-circuit the V
and | terminals.
\

Short-circuit the SEL
and COM terminals.

com

000

Analog device
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DC input: 0 mA to 20 mA
Conversion characteristics graph
(K

3000 H
2000 H

1000 +

|<— A/D converted value —»|

40001 - -------------

1
[
1
1
[
1
I
1
[
1
1
]
T

0 T T T
5 10 15

20(mA)

|-—— Analog input range ——»>|

Table of A/D converted values

Input current (mA)

A/D converted value

0.0 0

2.5 500
5.0 1000
7.5 1500
10.0 2000
12.5 2500
15.0 3000
17.5 3500
20.0 4000

When exceeding the rated range

Input voltage (V)

Converted value

0 mA or less (Negative value)

0

20 mA or more

4000
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DCinput: 0Vto 10V

Conversion characteristics graph
(K

40004-----=---=---=----

3000 H
2000 H

1000 +

|<— A/D converted value —»|

0 T T T T t
2 4 6 8  10(V)
|<¢——— Analog input range ——>|

Table of A/D converted values

Input voltage (V) A/D converted value
0.0 0
1.0 400
2.0 800
3.0 1200
4.0 1600
5.0 2000
6.0 2400
7.0 2800
8.0 3200
9.0 3600
10.0 4000
When exceeding the rated range
Input voltage (V) Converted value
0 V or less (Negative value) 0
10 V or more 4000
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DCinput:0Vto5V

Conversion characteristics graph
(K

40004-----=---=---=----

3000 H

1000

|<— A/D converted value —»|

1
1
]
1
1
2000 -| :
]
1
]
1
T

0 T T T T
1 2 3 4 5(V)
|<¢——— Analog input range——>|

Table of A/D converted values

Input voltage (V) A/D converted value
0.0 0
0.5 400
1.0 800
1.5 1200
2.0 1600
2.5 2000
3.0 2400
3.5 2800
4.0 3200
4.5 3600
5.0 4000
When exceeding the rated range
Input voltage (V) Converted value
0 V or less (Negative value) 0
5V or more 4000

Each channel data is allocated as |/O data as shown below.

. Installed slot No.
Analog input cassette - -
Inout channel Cassette mounting part 1 Cassette mounting part 2
P (Slot 0) (Slot 1)
CHO WX10 WX20
CHA1 WX11 WX21

EF
Note:

» Use double-core twisted-pair shielded wires. It is recommended to ground them. However, depending
on the conditions of the external noise, it may be better not to ground the shielding.
¢ Do not have the analog input wiring close to AC wires, power wires, or load.
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0 mA to 20 mA output

Conversion characteristics graph

(mA)

— 20 ey mm mm] e o mm mm e pemp Dem mm mm ) e e
f :
& 15 .
c

@ 1
r_cu 1
o 10 + !
wn 1
2 |
3 s |
¢ |
- 0 T T T t

1000 2000

3000 4000(K)

|-—— Digital input value ——»|

Table of D/A converted values

Digital input value Output current (mA)

0 0.0
500 2.5
1000 5.0
1500 7.5
2000 10.0
2500 12.5
3000 15.0
3500 17.5
4000 20.0

When exceeding the rated range

Digital input value

Analog output value

Negative value

Unchanged
(Value preceding the input of a negative value)

4001 or more

Unchanged
(Value preceding the input of 4001)
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0V to 10 V output
Conversion characteristics graph

|-#— Output signal range —=|

0 T T T
1000 2000 3000 4000(K)
<4—— Digital input value —»|

Table of D/A converted values

Digital input value Output voltage (V)

0 0.0
400 1.0
800 2.0
1200 3.0
1600 4.0
2000 5.0
2400 6.0
2800 7.0
3200 8.0
3600 9.0
4000 10.0

When exceeding the rated range
Digital input value Analog output value
Negative value . Unch anged .
(Value preceding the input of a negative value)
Unchanged

4001 or more

(Value preceding the input of 4001)

Each channel data is allocated as |/O data as shown below.

Analog output cassette : InSiellEaie ik :
Output channel Cassette mounting part 1 Cassette mounting part 2
(Slot 0) (Slot 1)
CHO WY10 WY20
s
Note:

¢ Use double-core twisted-pair shielded wires. It is recommended to ground them. However, depending
on the conditions of the external noise, it may be better not to ground the shielding.
¢ Do not have the analog output wiring close to AC wires, power wires, or load.

DA part Internal block diagram

A voltage amplifier and a current amplifier is connected in parallel to one DA converter IC.

Do not connect an analog device to the voltage output terminal and current output terminal of the same
channel simultaneously.

—.Voltage amplifier DA micro-
converter computer

1Current amplifier

e
[}
=]
¥=]
©
=
E
<
~
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8.3.4 FP-X Thermocouple Cassette

Product No.: AFPX-TC2

Item

Specifications

No. of input points

2 channels/cassette

Thermocouple type K (-50.0 to 500.0 °C)

Input range Thermocouple type J (-50.0 to 500.0 °C)
In normal condition: K-500 to K5000
- When exceeding rated range: K-501, K5001 or K8000
Digital value When wire is broken: K8000
When data is getting ready: K8001
Resolution 0.2 °C (The indication is 0.1 °C by the software averaging procedure.)

Sampling cycle

200 ms/ 2 channels

Total accuracy

0.5% F.S. orless + Cold junction error 1.5 °C

Input impedance

344 kQ

Insulation

Transformer insulation, isolation IC insulation

Note1) When the wire of thermocouple is broken, the digital value will change to K8000 within 70
seconds. Practice in the ladder program a process for avoiding a risk, would be resulting from a
broken wire, and exchange the thermocouple.

Note2) From the Power-on to the converted data Ready, the digital value will be K8001. Create a ladder
program not to use the data obtained during that period.

Terminal layout

TC2

NC
NC

Connection method

e

CHO | + | Thermocouple input +
CHo CH1 .
— — - | Thermocouple input -
CH1 | + | Thermocouple input +
- | Thermocouple input -
NC Used by the system.
NG Do not connect
Rl e Ne thin
| Channel 0 | Channel 1 any 9.
NC

Keep the space more than 100 mm between the input line and the power line/high-voltage line.
It is recommended to ground the unit using the shielded compensating wire.

TDOKKK

| +—-]]

+




Range setting switch

Select the thermocouple type K or J with the switch at the back. (The CHO and CH1 will be the same

range.)

Switch (backside)

0
Iil N Thermocouple type K
OFF petyp

.

Thermocouple type J
oON ple typ

K and J range
Conversion characteristics graph

(K
8000 ~

8

|<4—— Conversion value —»]

= R SN
o J I S

-50.1 A (°c)
|——  Input value —|
p

w
o

When exceeding the rated range

Input value Converted value
-50.1 °C or less K =501

500.1 °C or more K 5001 or K 8000
When wire is broken K 8000
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8.3.5 FP-X RTD (Resistance Temperature Detector) Cassette

Product No.: AFPX-RTD2

Iltem Specifications
No. of input points 2 channels/cassette
Input range RTD Pt100 """ (-200.0 to +850.0 °C)
{/r\]/t?ormal Cog'ditiont d : g?gg :O §825881 K8501 to K8650 "'
- . en exceeding rated range  : K- o K- , (o]
Digital conversion value When wire is brgken ’ 1 K20000
When data is getting ready  : K20001 No'e®) Neted)
Resolution 0.1 °C (Minimum unit)
Conversion speed 200 ms or less ")
Total accuracy +0.2% F.S. or less (Ambient temperature: 0 to +55°C) ="
Allqwable input wire Resistance value per wire: 10 Q or less
resistance

Between analog input circuit and internal circuit: Transformer insulation,
Insulation photo coupler insulation
Between analog input channels: Transformer insulation

Occupation No. of /O
contacts

Input 32 points ")

Note1) Use a 3-wire type RTD.

Note2) When exceeding the rated range, reference values which are not in the range of the conversion
accuracy assurance are indicated up to 15 °C. However, if the temperature drops (below -230
°C) or rise (over 900 °C) more, the data will be the same value (K20000) as the one at the time of
disconnection.

Note3) The digital value will be K20001 from the Power-on to the converted data Ready (approx. 3
seconds) or when an error occurs (watchdog timer time-out error) on the microcomputer for the
RTD cassette. Take care of the use of the data during this period not to influence other programs.

Note4) From the disconnection to the recovery and converted data Ready (approx. 3 seconds), the
digital value will be K20001. Take care of the use of the data during this period not to influence
other programs.

Note5) The conversion speed is 200 ms or less regardless of the number of channels to be used.

And it will be reflected in the internal data register after the completion of a scan.

Note6) The full scale (F.S.) is -200 to 850 °C for the accuracy range of RTD Pt100.

Note7) Each channel data is allocated as I/O data as the table below.

RTD cassette : Justalleuislos :
Input channel Expansion sI.o.t 0 Expansion sI.o.t 1
(Cassette position) (Cassette position)
Channel 0 (CHO) WX10 WX20
Channel 1 (CH1) WX11 WX21

Note8) Supply power for 15 minutes or more after the power-on for performing the accurate
measurement before using the cassette.
Terminal layout

CHo CHA CHO A RTD input A
larer e B RTD input B
RTD2 - B RTD input B
CH1 A RTD input A
B RTD input B
NCA B B NG B RTD input B
! cHo cHi [Channel 0] NC Do not connect anything.
T NC A B B
| Channel 1 |
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Connection method
Connect each channel as mentioned below. After the connection, confirm that the polarity and terminal
positions are correctly connected.

CHo CH1
A B B A B B
N .
gig|e <|@|@| ¥ Use 3-wire type
> @ P1oo.
Pt100 Pt100

Note1) When extending the lead wire of RTD, use 3 wires in the same resistance and the same length.

Note2) Do not place the input signal line close to an AC power line or high-voltage line. Also, do not
bundle it with them.

Note3) Use shielded wires for the input signal line. It is recommended to ground them.
However, depending on the conditions of the external noise, it may be better not to ground the
shielding.

Noter4) Do not connect one RTD to other equipment in parallel (input).

RTD input range

Conversion characteristics graph
(K)

+20000

+8650

-2150-

<4— Converted value —#

—t T T
-230-215 +865 +900 (°C)
|——  Inputvalue —»|

Table of converted values

Input value (°C) Converted value
-200 -2000
0 0
850 8500

When exceeding the rated range
(Reference values which accuracy is not assured are indicated up to 15 °C.)

Input value Converted value
-215°C or less -2150
865 °C or more 8650
Disconnection 20000

Note) When exceeding the maximum/minimum value (exceeding the rated range), the converted values
will be the values as mentioned above. However, if the temperature drops (below -230 °C) or rise (over
900 °C) more, the data will be the same value (+20000) as the one at the time of disconnection.

EF
Note:

About RTD input range

- From the Power-on to the converted data Ready (approx. 3 seconds), the digital value will be K20001.
Take care of the use of the data during this period not to influence other programs.

- From the disconnection or exceeding the rated range (digital value: K20000) to the recovery and
converted data Ready (approx. 3 seconds), the digital value will be K20001.
Take care of the use of the data during this period not to influence other programs.
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8.3.6 FP-X Input Cassette

Product No.: AFPX-IN8

Item

Description

Insulation method

Optical coupler

Rated input voltage

24V DC

Operating voltage range

21.6t026.4V DC

Rated input current

Approx. 3.5 mA

Input points per common

8 points/common
(Either the positive or negative of input power supply can be
connected to common terminal.)

Min. on voltage/Min. on current

19.2V DC/3 mA

Max. off voltage/Max. off current

2.4V DC/M1 mA

Input impedance

Approx. 6.8 kQ

off>on

1.0 ms or less

Response time
P on—off

1.0 ms or less

Operating mode indicator

LED display

ENG61131-2 Applicable type

TYPES3 (however, according to the above specifications)

LED indication/Terminal layout

OooooO0oooQ
o 1 2 3 4 5 6 7

W11 1 %)%,

con— | 1] ]

o ©)| —LLED indication
IN8 Terminal layout
©@ ® o
P e
\ 01001001701 1% 1V 0,

X0 X1 X2 X3 X4 X5 X6 X7

W—O———— -~

21.6t0 26.4V DC

I
o
e
1
|
1
-

__________________________________
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8.3.7 FP-X Output Cassette

Product No.: AFPX-TR8

Item Description
Insulation method Optical coupler
Output type Open collector (NPN)
Rated load voltage 24V DC
Operating load voltage range 21.61t026.4V DC
Max. load current 0.3A
Max. inrush current 1.5A
Output points per common 8 points/common
Off state leakage current 1u A orless

On state voltage drop

1.5V DC orless

Response time off»on 0.1 ms or less
P on—off 0.8 ms or less
Surge absorber Zener diode

Operating mode indicator

LED display

LED indication/Terminal layout

o ©)| —[LED indication O
Toooooood
—— [V | 2 3 4 5 6 7
TR8 Terminal layout |
D111 %] %)%,
o
Qetorosd | cowd [ [ [T [ ]

(= =N=]
g E

000D YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

c o

=0

Limitations on number of simultaneous on points

Keep the number of points which are simultaneously on within the following range as determined by the

ambient temperature.
Load current
o 0.27A
8 ~
—Load current
6 0.3A
No. of points
per common
which are
simultaneou on
50 55

Ambient temperature (°C)

Circuit diagram

=
1=
]
©
E
2
=
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Product No.: AFPX-TR6P

Item

Description

Insulation method

Optical coupler

Output type Open collector (PNP)
Rated load voltage 24V DC

Operating load voltage range 21.61t026.4V DC
Max. load current 0.5A

Max. surge current 1.5A

Output points per common 6 points/common

Off state leakage current 1u Aorless

On state voltage drop

1.5V DC orless

Response time off>on 0.1 ms or less
on—off 0.8 ms or less

Surge absorber Zener diode

Operating mode indicator LED display

LED indication/Terminal layout

-

TREP

—[LED indication |

r

+

Terminzl layout

O O
o

O

Y

[
4

o}

1 3

QO

1%

©

+ — YO Y1 Y2 Y3 Y4 Y5 NC

Limitations on number of simultaneous on points
Keep the number of points which are simultaneously on within the following range as determined by the
ambient temperature.

[With 0.5A load]

6
No. of points
percommon 4 [-----
which are

simultaneou on

[With 0.3A load]

6

No. of points 5

per common
which are
simultaneou on

43 55

Ambient temperature (°C)

Circuit diagram

50 55
Ambient temperature (°C)

216 to 26.4V DC




8.3.8 FP-X I/O Cassette

Product No.: AFPX-IN4T3
Input specifications

Item Description
Rated input voltage 24V DC
Operating voltage range 21.61t026.4V DC
Rated input current Approx. 3.5 mA
Input points per common 4 points/common
Min. on voltage/Min. on current 19.2V DC/3 mA
Max. off voltage/Max. off current 2.4V DC/1 mA
Input impedance Approx. 6.8 kQ
Response time 1 ms or less
Operating mode indicator LED display
Output specifications
Item Description

Output type

Open collector (NPN)

Rated load voltage

24V DC

Max. load current

0.3A

Output points per common

3 points/common

off>on

0.1 ms or less

Response time

on—off

0.8 ms or less

Operating mode indicator

LED display

LED indication/Terminal layout

IN4T3
® [Y)
wB R ERR R B I COM
A2 . (nput)
Circuit diagram
Input |
68kQ | xn

Internal circuit

—| LED indication ®

0

| L 216t

8200 | [ T 26.4V DC
7

»COM

COM X0 X1 X2 X3 COM YO Y1 Y2

Terminal layout

(Output)

3
51
=
1
™
c
]
Fo}
c

X0 X1 X2 X3 COM Y0 Y1 Y2

iYn

* * S——Loadh
| 216t
| = 264V DC
20
L
Yeom
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8.3.9 FP-X Pulse I/O Cassette

Product No.: AFPX-PLS

EF
Note:

The pulse 1/O cassette cannot be used with the FP-X Control Unit Tr type.

High-speed counter part

Iltem Specifications

Insulation method Optical coupler

For high-speed counter Single-phase 2 channels, 2-phase 1 channel
No. of -
input For Pulse cat.ch 3 po!nts
points For |nterrupF input 3 po!nts

For normal input 3 points
Rated input voltage 24V DC
Operating voltage range 21.61t026.4V DC
Rated input current Approx. 8 mA
Input points per common 3 points/common
Min. on voltage/Min. on current 19.2V DC/6 mA
Max. off voltage/Max. off current 2.4V DC/1.3 mA
Input impedance Approx. 3 kQ
Response time off>on 5 us or less "

P on—off 5 us or less "

Operating mode indicator LED display
ENG61131-2 Applicable type TYPE3 (however, according to the above specifications)

Note) This is the specification when the rated input voltage is 24 V DC at 25 °C.
As the input of the pulse 1/O cassette is for the counter input, the response time is quick. Therefore,
if it is used as a normal input, it is recommended to add a timer by a ladder program to prevent
chattering or noises to be received as input signals.

Pulse output part

Item Description |
Insulation method Optical coupler |
No. of | For pulse output 1ch
output | For PWM output 1ch
points For normal input 3 points
Output type Open collector (NPN)
Rated load voltage 5t024 VvV DC
Operating load voltage range 4.751t026.4V DC
Max. load current 0.3A
Max. surge current 1.5A
Output points per common 3 points/common
Off state leakage current 1u A orless
On state voltage drop 0.2V DC or less
YO off>on 2 ps or less (when the load current is 15 mA or more.)
. Y1 on—off 5 us or less (when the load current is 15 mA or more.)
Response time
Y2 off>on 1 ms or less
on—off 1 ms or less
External power supply (+, - terminals) | 21.6to 26.4 V DC
Surge absorber Zener diode
Operating mode indicator LED display
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LED indication/Terminal layout

= r—[LEDindication |
. ——O HSC PLS
N J] " oOoooo0Ogoo
e X0 X1 X2 YO Y1 Y2 + -
e
11 %1%,
U etl| G T T T T

(Z)@O)(/)(Z)('/J@(/}(/_)l_ X0 X1 X2 YO Y1 Y2 + -

[ 1

Circuit diagram

High-speed counter part Pulse output part
3kO tun | “Output indicator LED |
WN—C == | AL .+ terminal
i ! ?
i | I
w = 216t | | .
510 Q [ T 264VDC | | | Qutput terminal External
coM ' 1|3 5 @ = power
« e O ---d ik g | _I_Load power | supply
= = | supply 216to
| E .g- | — terminal 5t024VDC| 264V DC
IE o]
I
I
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8.3.10 FP-X Master Memory Cassette

Product No.: AFPX-MRTC

Item

Specifications

Clock/Calendar

Setting items

Year, month, day hour (24-hour display), minute, second and
day of week

Accuracy

At 0 °C: less than 104 seconds per month
At 25 °C: less than 51 seconds per month
At 55 °C: less than 155 seconds per month

Master memory

Memory capacity

Flash ROM (512 kB)

System registers

Ladder programs

function Storable data Comment data (328 kB)
F-ROM data area
Security function

s

Note: Only the Clock/Calendar function is valid at the factory setting. Install a battery in the
control unit to use the Clock/Calendar function.
If the battery is not installed, the Clock/Calendar does not function.

Function changeover switch (between the Clock/Calendar and the master memory)
Use the switch at the back of the cassette to switch between the Clock/Calendar and master memory

functions.

MRTC

o ©

.

Chageover switch (backside)

Realtime clock
OFF |(RTC) (Factory default setting)

Realtime clock & master memory
oN | (RTC & ROM)
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Chapter 9

High-speed Counter, Pulse Output and
PWM Output Functions
(For Tr Type)




9.1 Overview of Each Functions

9.1.1 Usable Units and Cassettes

1. The pulse input can be counted using the inputs X0 to X7 of the main unit (Single-phase 8 channels,
2-phase 4 channels)
2. The pulse output can be carried out using the output of the main unit.
C14 Trtype: 3 ch
C30, C60 Tr type: 4 ch
(0 ch, 1ch: High-speed pulse 2 ch, 3ch: Medium-speed pulse)
3. The pulse 1/O cassette (AFPX-PLS) cannot be used with the FP-X Tr type control unit.

Restrictions on the pulse 1/O functions of each control unit

C14 Tr C30 Tr C60 Tr
type type type
Input of main unit X0 to X7 A A A
Output of main unit YO to Y7 A (YO to Y5) A A
Input and output of Cassette mounting part 1 N/A N/A N/A
Pulse 1/O cassette (AFPX-PLS) | Cassette mounting part 2 N/A N/A N/A

A: Available, N/A: Not available
9.1.2 Three Pulse I/O Functions

There are three pulse 1/O functions built into the FP-X Tr type
High-speed counter function (Control unit)

FP-X Tr The high-speed counter function counts
external inputs such as those from sensors or
encoders. When the count reaches the target

Encoder output is input to
the high-speed counter

\( - Motor Encoder valtue,t this function turns on/off the desired
NN >é\ output.
) ) R
s 3 | Inverter
START
STOP signal
Cutter 1 | Cutter blade control signal

Tape, lead wire

Pulse output function (Control unit)
Stepping motor Combined with a commercially available

FP-XTr Puise output CW b ol motor driver, the function enables positioning
I l I 43y . . . .
= Motor control. With the exclusive instruction, you
Pulse output CCW | qriver .
L 1 can perform trapezoidal control, home return,
> and JOG operation.
Pulse output CWW
o
~1 Mot
Pulse output CCW drﬁ,g:
o 2

Stepping-j_ motor
Servo motor
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PWM output function (Control unit)
@ When you increase the pulse width...

TTT1 @

® When you decrease it... ~_

By using the exclusive instruction, the PWM
output function enables a pulse output of the
desired duty ratio.

/™. Heating increases.

A

[ ]

Heating decreases.

Note) The pulse I/O cassette (AFPX-PLS) cannot be used with the FP-X Tr type control unit.

9.1.3 Performance of Pulse I/O Function

Number of Channel

1/0 to be used

High-speed counter

Pulse output

Built in Control unit

channels

Single-phase 8 channels or 2-phase 4

C14 Tr type: 3 ch

C30, C60 Tr type: 4 ch

Note) The pulse I/O cassette (AFPX-PLS) cannot be used with the FP-X Tr type control unit.

Counting range

o K-2, 147, 483, 648 to K+2, 147, 483, 647 (Coded 32-bit binary)
¢ The built-in high-speed counter is a ring counter. Consequently, if the counted value exceeds the
maximum value, it returns to the minimum value. Similarly, if the counted value drops below the

minimum value, it goes back to the maximum value and continues counting from there.

Max. value= | +2,147,483,647
+2,147,483,646

+2,147,483,645

—2,147,483,647
Min. value= | —2,147,483,648

nes Note:

\J

3
3
s
.
.
-
-
[
)

—2,147 483,646

When the linear interpolation instruction F175 is used, the value for the amount of travel should be set so
that it is within the range indicated below.
-8,388,608 to +8,388,607 (Coded 24-bit binary)
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9.2 Function Specifications and Restricted Iltems

9.2.1 Specifications

High-speed counter function
High-speed counter by the input of the main unit

. Performance
Memory area being used R
specifications
Input Reset Min. Max.
Channel No. - Elapsed Target ; .
contact | input | Control input counting
width otel)
DT90300 | DT90302 .
CHO | X0 X6 | R9110 | oo | Dr90303 1 CH:
o 100 kHz
DT90304 | DT90306 | High- 2 CH-
High- CHT X1 None | ROT11 | h190305 | DT90307 | speed | 80 kHz
speed DT90308 | DT90310 | nPut 3 CH:
A X7 | R112 | b19n309 | DTO0311 | 5 s 60 kHz
4 CH:
. DT90312 | DT90314
I[:::r;gln(:g)nhtzlse] CH3 X3 None R9113 DT90313 | DT90315 50 kHz
’ DT90316 | DT90318
D tal
ecrementa CH4 | X4 | None | R9114 | fhrgn347 | DT90319
DT90320 | DT90322 | Medium-
Medium- | S | X8 | None | RIS | hron3og | DT90323 | speed 10 kHz
speed DT90324 | DT90326 | input each
CHE | X6 | None | RO16 | hrgn305 | DTO0327 | 100 s
DT90328 | DT90330
CH7 | X7 None | ROT17 | h190329 | DT90331
X0 DT90300 | DT90302 | High- 1 CH:
- High- CHO | 4 X6 | R9MO | brgn301 | DTO0303 | speed | 35 kHz
[2p asel speed CH2 X2 %7 | Ro112 | DT90308 | DT90310 input 2CH:
%’ﬁg?ﬁﬁu'{’p”t ' X3 DT90309 | DT90311 | 14.3pus | 25kHz
ne input, X4 DT90316 | DT90318 | Medium-
Direction
distirction Medum- | CH* | x5 | None | ROM4 | 5190317 | DT90319 | speed | 5kHz
speed X6 DT90324 | DT90326 | input each
CHE | %7 | None | R9116 | hron3o5 | DT90327 | 100 s

Related instructions:

FO(MV) :High-speed counter control

F1(DMV) :Read/write of elapsed value of high-speed counter
F166(HC1S) :Target value match on

F167(CH1R) :Target value match off

Note1) These values are available only when the conditions of each item (such as counting method or
No. of channels) are executed.
These values are not available if executing the HSC match ON/OFF instruction, other pulse I/O
process simultaneously or executing the interrupt program.




Pulse output function

Pulse output when using CPU output

Input/output contact number used Memory area used
cw | cw | P&V Max.
or or ation Near Con- | Elapsed | Target output
Channel No. . coun- | Home
pulse | Sign . home trol value value |frequency
ter Input . Note2)
out- | out- input flag area area
g || clear
P output
Y4 or DT90348 | DT90350 1CH:
High- CHO | YO | Y1 fygoen| X4 ROVIC | br90349 | DTE0351 | 100kHz
speed Y5 or DT90352 | DT90354 2CH:
Indepen- CHT | Y2 1 Y3 | ygmen| X5 ROMD | hr90353 | DTO0355 | 100KHzZ
dence DT90356 | DT90358 1CH:
Medium- | 12 | Y4 | Y5 | None | X6 ROVE | bro0357 | DTo0359 | 20KHZ
speed DT90360 | DT90362 2CH:
CH3 | Y6 | Y7 | None | X7 1y ra0052| RO11F | bTooset | DTo0363 | 20kHz
) . Y4 or <bit4> DT90348 | DT90350 )
SH;ir;-d Xaxis | YO Y1 ) X4 R911C DT90349 | DT90351 Cosrgzzzlte
Y5 or DT90352 | DT90354
CHO i 100kH
Linear vaxis| Y2 | Y3 Jygneen| XS ROVD | hr90353 | DTO0355 z
interpolation ) . DT90356 | DT90358 )
Z/Ipzczzm- Xaxis | Y4 Y5 | None | X6 R911E DT90357 | DT90359 Compozlte
spee
DT90360 | DT90362
CH2 i 20kH
Yaxis| Y6 Y7 None X7 R911F DT90361 | DT90363 z

Related instructions

F172 (PLSH) :JOG operation

FO (MV) :high-speed counter control
F1 (DMV) :Read/write of elapsed value of high-speed counter
F171 (SPDH) :trapezoidal control/home return

(
F174 (SPOH) :Data table control
F175 (SPSH) :Linear interpolation control

Note1) For C14, Y4 or Y5. For C30/C60, Y8 or Y9.
Note2) These values are available only when the conditions of each item (such as output method or No.
of channels) are executed.
These values are not available if executing the HSC match ON/OFF instruction, other pulse I/O
process simultaneously or executing the interrupt program.

PWM output function

PWM output when using CPU output

High-speed Output Memory area outout f
counter contact used HipU® trequency Related instructions
channel No. | No. used Control flag (duty)
-When resolution = 1000, FO(MV) (High-speed counter
CHO YO R911C 1.5Hzto 12.5 kHz Control)
(0.0 t0 99.9%) F1(DMV) (Read/write of
-When resolution = 100, elapsed value of high-speed
CHA1 Y2 R911D 15.6 kHz to 41.7 kHz counter)
(0 to 99%) F173(PWMH) (PWM output)
-When resolution = 1000, FO(MV) (High-speed counter
CH2 Y4 R911E 1.5 Hzto 12.5 kHz control)
(0.0 t0 99.9%) F1(DMV) (Read/write of
-When resolution = 100, elapsed value of high-speed
CH3 Y6 R911F 15.6 kHz only counter)
(0 to 99%) F173(PWMH) (PWM output)
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9.2.2 Functions Used and Restrictions

Simplified chart - Maximum counting speed of High-speed counter
The maximum counting speed of the high-speed counter varies according to No. of channels to be used
or the simultaneous use of the pulse output function. Use the chart below as a guide.

Max. counting speed

(Frequency kHz)

Combination with pulse output function

Combination of high-speed counter

No pulse output

Single-phase high- Single-phase medium- z_hpigi?e ri:)dr}iii i';gsl(: Sp';gé: phza_se 2-phase
speed channels speed channels ) . ) medium
speed speed high- medium- | high- -speed
CHO | CH1 | CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | CHO | CH2 | CH4 | CH6 | speed speed speed
A 100
A A 80
A A A 60
A A A A 50
A 10
A A 10
A A A 10
A A A A 10
A A 100 10
A A A 100 10
A A A A 100 10
A A A A A 100 10
A A A 75 10
A A A A 75 10
A A A A A 75 10
A A A A A A 75 10
A A A A 60 10
A A A A A 60 10
A A A A A A 60 10
A A A A A A A 60 10
A A A A A 50 10
A A A A A A 50 10
A A A A A A A 50 10
A A A A A A A A 50 10
A 35
A A 25
A 5
A A 5
A A 30 5
A A A 30 5
A A A 20 5
A A A A 20 5
A A A A A 10 35
A A A A A A 10 25
A A 100 5
A A A 75 5
A A A A 60 5
A A A A A 50 5
A A A 100 5
A A A A 75 5
A A A A A 60 5
A A A A A A 50 5

Note) The maximum counting speed may be lower than the above-mentioned values when the HSC
target value match ON/OFF instruction and other interrupt programs are executed

simultaneously.
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Max. counting speed
(Frequency kHz)

Combination with pulse output function

Pulse output 1 CH

Pulse output 2 CH
(1-axis interpolation)

Pulse output 3 CH

Pulse output 4 CH
(2-axis interpolation)

Single- Single- 2 Single- Single- 2 Single- Single- 2 Single- Single- 2
ph:se ph:se phase Ephase ph:se ph:se phase Ephase ph:se ph:se phase Ephase ph:se ph:se phase Ephase
. ) ) medium- ) ) ) medium- ) ) ) medium- , ) ) medium-
high- medium- | high- e high- medium- | high- e high- medium- | high- e high- medium- | high- e
speed speed speed speed speed speed speed speed speed speed speed speed
65 45 40 35
55 40 35 30
45 35 30 25
40 30 25 25
10 10 10 10
10 10 10 10
10 10 10 10
10 10 10 10
65 10 45 10 45 10 35 10
65 10 45 10 45 10 35 10
65 10 45 10 45 10 35 10
65 10 45 10 45 10 35 10
55 10 40 10 35 10 30 10
55 10 40 10 35 10 30 10
55 10 40 10 35 10 30 10
55 10 40 10 35 10 30 10
45 10 35 10 30 10 25 10
45 10 35 10 30 10 25 10
45 10 35 10 30 10 25 10
45 10 35 10 30 10 25 10
40 10 30 10 25 10 25 10
40 10 30 10 25 10 25 10
40 10 30 10 25 10 25 10
40 10 30 10 25 10 25 10
25 20 15 15
20 15 15 14
5 5 5 5
5 5 5 5
25 5 20 5 15 5 15 5
25 5 20 5 15 5 15 5
15 5 15 5 15 5 10 5
15 5 15 5 15 5 10 5
10 25 10 20 10 15 10 15
10 20 10 15 10 15 10 14
65 5 45 5 40 5 35 5
55 5 40 5 35 5 30 5
45 5 35 5 30 5 25 5
40 5 30 5 25 5 25 5
65 5 45 5 40 5 35 5
55 5 40 5 35 5 29 5
45 5 35 5 30 5 25 5
40 5 30 5 25 5 25 5

Note) The maximum counting speed may be lower than the above-mentioned values when the HSC
target value match ON/OFF instruction and other interrupt programs are executed
simultaneously.
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Pulse input/output performance
Independent control

High-speed Medium-speed Maximum output frequency kHz
CHO CH1 CH2 CH3 High-speed CH | Medium-speed CH
Available 100
Available Available 100
Available Available Available 100 20
Available Available Available Available 100 20

Note) Even if all channels are used, they can be used within the ranges above.

Interpolation control

High-speed | Medium-speed Maxml;g()gq“;g;igigg:g;y kHz
CHO CH2 High-speed CH | Medium-speed CH
Available 100
Available Available 100 20

Note) Even if all channels are used for the interpolation function, they can be used within the ranges

above.
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Restrictions on I/O allocations
« Various functions listed in the table of specifications cannot be allocated to one I/O at the same time.

Allocations of input X and restrictions when using the high-speed counter function
When using the high-speed counter, it is necessary to set how to use the input by system registers.

C14/C30/C60 Tr type
Pulse High-speed Medium-speed
Signal CHO CH1 CH2 CH3 CH4 CH5 CH6 CH7
Single-phase input X0 X1 X2 X3 X4 X5 X6 X7
2-phase input X0, X1 - X2, X3 - X4, X5 - X6, X7 -
Reset input X6 - X7 - - - - -

Note) The X4, X5, X6 and X7 are also used for the home input of the pulse output. Use them only for
either one signal.

Allocations of output Y and restrictions when using the pulse output function
When using the pulse output function, it is necessary to set how to use the input/output by system

registers.
C14 Tr type
Pulse High-speed Medium-speed
Signal CHO CH1 CH2
Ccw PULSE YO Y2 Y4
CCcw SIGN Y1 Y3 Y5
Deviation counter clear output Y4 Y5 -
Home input X4 X5 X6

Note) The Y4 and Y5 of the medium-speed pulse are also used for the deviation counter clear signal.
The X4, X5 and X6 of the home input are also used for the input of the high-speed counter.
Use them only for either one signal.
Note:
o With the C14, if the home return is executed with the deviation counter clear for the pulse output CHO,
set the Y4 to the normal output by the system register.
o With the C14, if the home return is executed with the deviation counter clear for the pulse output CH1,
set the Y5 to the normal output by the system register.
o If the home return is executed, set the home input by the system register 401.
If the home return is executed without the setting, an operation error occurs.

C30/C60 Tr type
Pulse High-speed Medium-speed
Signal CHO CH1 CH2 CH3
Ccw PULSE YO Y2 Y4 Y6
CCcw SIGN Y1 Y3 Y5 Y7
Deviation counter clear output Y8 Y9 - -
Home input X4 X5 X6 X7

Note) The X4, X5, X6 and X7 of the home input are also used for the input of the high-speed counter.
Use them only for either one signal.
s
Note:
o If the home return is executed, set the home input by the system register 401.
If the home return is executed without the setting, an operation error occurs.

Restrictions on the execution of related instructions (F166 to F175)

o If an instruction related to the high-speed counter “F166 to F175” is executed, the control flag (special
internal relay: R9110 to R911D) corresponding to the channel used turns on.

¢ Please be aware that the control flag “in progress” may change while a scan is being carried out. To
prevent multiple read access to this special internal relay, it is recommended to generate a copy of it at
the beginning of the program.

¢ When the control flag for a channel turns on, another instruction using that same channel cannot be
executed.
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9.2.3 Booting Time

The booting time is the time span from the execution of the instruction to the actual pulse output.

Type of instruction Booting time

CW/CCW is set : Approx. 200 ps (with 30 steps)
Approx. 400 ps (with 60 steps)

Pulse/direction is set : Approx. 500 ps (with 30 steps) N
Approx. 700 ps (with 60 steps) "

Pulse output instruction F171
(SPDH)
Trapezoidal control/home return

Pulse output instruction F172

CW/CCW is set : Approx. 20 us
(PLSH) Pulse/direction is set:  Approx. 320 ps "'
JOG operation
FSU;SOGH(;UtpUt instruction F174 CW/CCW is set : Approx. 30 us
Pulse/direction is set:  Approx. 330 us "

Data table control

PWM output instruction F173
(PWMH)

Approx. 30 us

Note) If pulse/direction is set, a waiting time (approx. 300 ps) is included from the time that the direction
output goes on until the pulse output instruction can be executed.
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9.3 High-speed Counter Function

9.3.1 Overview of High-speed Counter Function

¢ The high-speed counter function counts the input signals, and when the count reaches the target value,

turns on and off the desired output.

e To turn on an output when the target value is matched, use the target value match ON instruction F166
(HC1S). To turn off an output, use the target value match OFF instruction F167 (HC1R).
¢ Preset the output to be turned on and off with the SET/RET instruction.

Setting the system register

In order to use the high-speed counter function, it is necessary to set the system registers No. 400 and

401.
9.3.2 Input Modes and Count

Incremental input mode
unitinputxo(xt o x7) - F L FLFLFL .. o
‘n-3|n-?|n-‘.l n ‘

Count|3 ‘.|? 3|4

Two-phase input mode

(Increment input: CW)
Unit input

i,—l mlm Mo
X0 -- OFF

(X2 X4 X6)

! ON
AV [ T I T S [ B 2

(X3 X5 X7) ,
Count‘0|1[2| n—1.n|
(Decrement input: CCW)
Unit input
o o [T LT L .. O
(X2 X4 X8) 1
! ON
xo L fFLf L
(X3 X5 X7) " - OFF
Count|n[ n-1 [ n2 [ n3 [2 [ 1
- -
Direction discrimination
Unit input ON
X0 OFF
(X2 X4 X6) |
X1 ON
(X3 X5 X7) © OFF
Count|3_1|2|a‘ 4 a2 -.| o
e 2l
Increasing Decreasing
——

Decremental input mode
unitinputxopxt o x7) 1 FLFLFLFL . _ FLALFLALE O
_ 2 ]e]

CDUnt|n :‘.-||n-7 .“.-3|l|-11 ‘ 3

Individual input mode
(Incremental/decremental input mode)

Unitinput OMN
xo SLELFLFI UL o
(X2 X4 XB) |
! ON
X1 OFF
(X3 X5 X7)
Count|°|‘|2 3 (4] 3 2|1|z 34|z
| | 1 ]
Increasing  Decreasing Increasing  Decreasing
B —




Count for reset input
(Incremental input mode)

Yoorxe S LILFLILALAL oF
X0orx2 — | = L ﬂ_ﬂ_OFF

X6 or X7 -

‘0‘1‘2‘ 0 E||2 n-1| n
count is
prohibited.

The reset input is executed by the interruption at (1) on (edge)
and (2) off (edge).

(1) on (edge) ... Count disable, Elapsed value clear

(2) off (edge) ... Count enable

DT90052 (bit2): “able/disable” setting of the input can be set
by the reset input.

9.3.3 Minimum Input Pulse Width

For the period T (1/frequency), a minimum input pulse width of T/2 (single-phase input) or T/4 (two-
phase input) is required.

<Single phase> <Two-phase>
T
[ S
| | \ T |
I 1
| I | | |
& e e
T T I B
2 2 | | ]
| | |
] | ]
_ . |
| | | | |
-
T'T 1T
4 4 4 4
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9.3.41/0 Allocation

¢ As shown in the table of specifications, the inputs and outputs used will differ depending on the
channel number being used.

e The output turned on and off can be specified with instructions F166 (HC1S) and F167 (HC1R) for
desired output (Yn:n<300).

When using CHO of the high-speed counter When using CHO of the high-speed counter
with incremental input and reset input with two-phase input and reset input
FP-X Tr type FP-X Tr type
Count input %0 A phase input X0
B phase input X1
Reset input X6 Reset input X6
v | ONand OFF output vy, [ONand OFF output

* The output turned on and off when the target * The output turned on and off when the target
value is reached can be specified as arbitrary value is reached can be specified as arbitrary
output of the main unit or add-on cassette. output of the main unit or add-on cassette.

Reference: <9.2.1 Table of Specifications> <9.2.2 Functions Used and Restrictions>
9.3.5 Instructions used with High-speed Counter Function

High-speed counter control instruction (FO)

e This instruction is used for counter operations such as software reset and count disable.
 Specify this instruction together with the special data register DT90052.

¢ Once this instruction is executed, the settings will remain until this instruction is executed again.

Operations that can be performed with this instruction
¢ Counter software reset (bit0)

¢ Counting operation enable/disable (bit1)

¢ Hardware reset enable/disable (bit2)

e Clear high-speed counter instructions F166 to F167

o Clear target value match interrupt

Example: Performing a software reset

In case of CHO In case of CH1
X7 X7
F<DF »—{Fo mv, H 1, bTeoos2] | @ —( DF —{Fo, MV, H 1001, DT90052] | @
[Fo MV, H o, DT90052] | @ [Fo, MV, H 1000, DT90052] | @

In the above program, the reset is performed in step (1) and 0 is entered just after that in step (2). The
count is now ready for operation. If it is only reset, counting will not be performed.




High-speed counter/pulse output control flag area of FP-X Tr type

15 21 87 43 0 e The area DT90052 for writing channels

and control codes is allocated as shown in
o the left figure.

33’“}2":'?%%“‘;‘" P:T—T? e Control codes written with an FO (MV)

- instruction are stored by channel in

special data registers DT90370 to

DT90052

00 fixed DT90377.

Clear high-speed counter instruction

0: Continue 1: Clear Note)

Reset input setting Nete) ¢ In the reset input setting, the reset input

0: Available 1: Not available (X6 or X7) for CHO or CH2 allocated in the
Count

0: Permit 1: Prohibit high-speed counter setting of the.system
o ] registers are defined to “enable/disable”.
oftware reset
0:No 1:Yes » The high-speed counter to be used with
the reset input is CHO and CH2 only.

High-speed counter control code monitor area

High-speed counter Control code monitor area
Channel No. FP-X Ry type FP-X Tr type

ch0 DT90360 DT90370
ch1 DT90361 DT90371
ch2 DT90362 DT90372
ch3 DT90363 DT90373
ch4 DT90364 DT90374
ch5 DT90365 DT90375
ch6 DT90366 DT90376
ch7 DT90367 DT90377
ch8 DT90368 -
ch9 DT90369 -
chA DT90370 -
chB DT90371 -

Elapsed value write and read instruction (F1)

e This instruction changes or reads the elapsed value of the high-speed counter.

¢ Specify this instruction together with the special data register DT90300.

e The elapsed value is stored as 32-bit data in the combined area of special data registers DT90300 and
DT90301.

e Use this F1 (DMV) instruction to set the elapsed value.

Example 1: Writing the elapsed value
X7 Set the initial value of K3000 in the high-speed
—| <DF )}—{F1 DMV, K3000, DT90300 ] counter.

Example 2: Reading the elapsed value

X7 Read the elapsed value of the high-speed
— F(DF )}—{F1 DMV, DT90300, DT100 ] counter and copies it to DT100 and DT101.

9-14



Target value match ON instruction (F166)
Example 1:

XA
—| F<(DF )}—{F166 HC1S, Ko, K10000, Y7 ]

Example 2:
XB
— F<(DF »—{F166 HC1S, K2, K20000, Y6 ]

Target value match OFF instruction (F167)
Example 1:

XC

—| <(DF )}—{F167 HC1R, K1, K30000, Y4]

Example 2:
XD
—| F<(DF )}—{F167 HC1R, K3, K40000, Y5]

If the elapsed value (DT90300 and DT90301)
for channel 0 matches K10000, output Y7 turns

on.

If the elapsed value (DT90308 and DT90309)
for channel 2 matches K20000, output Y6 turns

on.

If the elapsed value (DT90304 and DT90305)
for channel 1 matches K30000, output Y4 turns

off.

If the elapsed value (DT90312 and DT90313)
for channel 3 matches K40000, output Y5 turns

off.

FP-X Tr type — Elapsed value and target value areas of high-speed counter chOto ch7

Elapsed value area

Target value area

DT90300 to DT90301

DT90302 to DT90303

DT90304 to DT90305

DT90304 to DT90307

DT90308 to DT90309

DT90310 to DT90311

DT90312 to DT90313

DT90314 to DT90315

DT90316 to DT90317

DT90318 to DT90319

DT90320 to DT90321

DT90322 to DT90323

DT90324 to DT90325

DT90326 to DT90327

ngré;zsizlcl\?;mer Control flag
chO R9110
ch1 R9111
ch2 R9112
ch3 R9113
ch4 R9114
ch5 R9115
ch6 R9116
ch7 R9117

DT90328 to DT90329

DT90330 to DT90331
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9.3.6 Sample program (Control Unit and Main Unit I/O)

Positioning operations with a single speed inverter

Wiring example

FP-X Trtype Input terminal
Conveyor
Encoder input X0 /:/a N
1 ——
Operation start X5 10 O /
COM | O
Encoder ! Mator
Qutput terminal Inverter
Inverter operation| Y0 | 3 Operation/Stop
+ — \J
- . . coM
Operation chart 1/0 allocation
) 1/0 No. Description
Speed Main X0 | Encoder input
: unit X5 | Operation start signal
: 110 YO | Inverter operation signal
5' R100 Positioning operation running
Number of pulse R101 Positioning operation start
. R102 Positioning done pulse
vo I R9110 High-speed counter CHO control flag
Program

When X5 is turned on, YO turns on and the conveyor begins moving. When the elapsed value (DT90300

and DT90301) reaches K5000, YO turns off and the conveyor stops.

X5 R9110 R102 R100 S,
— HoF L 17 -t - Posttoning operations uneing __§
[ F0 |

R100 R101 — e — e — — - — - .
— HoF ) L - Positoning gperations start _____|

R101 e e e e e e e

I I I:F1 DMV KO DT90300 } ______ L Eoeusrﬁgsr%a sed value of high-speed

______-___-_-_J
[Fie7HCIRKO . K5000 YO }--F-f - Target value match off instruction
KN 1+ YD goes off when elapsed value of high-
(Sels high-speed counter CHU) L_ _sp_eeq rﬂnl_erﬂ-(g mi:fles_soqo p_uls_es
[When elapsed value reaches SDOD]

R101 Yo o
I <8 > -1 Set the inverter operation signal YO"_j
R9110 R100 TO R102 S

— HOF)— A [ - Posioning done pulse (055) __
FHI?Z I:TMX 0, K5 ] Lo1§ty_pe'tﬁar-_'_'_-_'_‘
: " -\ 2 Setting K5 and using it as a 0.5 s timer
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Positioning operations with a double speed inverter

Wiring example

FP-XTr type Input terminal
Encoder input X0

-
Operation start X5 O O

CoMm

Qutput terminal

Inverter operation Y0

-+

Inverter high-speed | Y1 J:i
¢

Operation chart

Speed
0 4500 5000
Mumber of pulse’ ! '
yo : L
v L

Encoder Motor
Inverter
i Operation/Stop
Fast/Slow
{ COM ‘
1/0 allocation
1/0 No. Description
. X0 | Encoder input
Ma!n X5 | Operation start signal
l:/n(;t YO | Inverter operation signal
Y1 | Inverter high-speed signal
R100 Positioning operation running
R101 Positioning operation start
R102 Arrival at deceleration point
R103 Positioning done pulse
R900C Comparison instruction <flag>
R9110 High-speed counter CHO control flag




Program

When X5 is turned on, YO and Y1 turn on and the conveyor begins moving. When the elapsed value
(DT90300 and DT90301) reaches K4500, Y1 turns off and the conveyor begins decelerating. When the
elapsed value reaches K5000, YO turns off and the conveyor stops.

X5 , Foo RI03 E100
_I HDF / zlrl I}I L
R100
_I I—
R100 . 101
) {
R101
— —{Fow ko ,DT90300 | - - - -
[Fe7HcR ko kso00 Yo }-
EN Y

[Seis high-speed counter CHD]

(When elapsed value reaches 5000)

R101

—|

Y0 goes off

Ve

<

R100
—] —{Fe1 bcamp  kaso0 ,DT90300 | - - - -
RI00  R900C 102
i) £
R102 Y1
i) o
RO110 R100 T0 R103
o £
R103 i 11

<>
)_

" Resets elapsed value of high-speed
—counter CHO___ _ ___ _ ____ _
- Targ(;t value Fnaich oﬁlnstrucqlon - |
Y0 goes off when elapsed value of high-
speed counter CHO reaches 5000 pulses.

—_—
- 32-bit data comparison instruction |
R900C turns on when the CHO high-speed counter
elapsed value becomes greater than 4500 pules. |

Speed reduction point reached J
r_R;set the_lnverter_ high- sp_eecl sugr?al "Y1 "_J

B Positioning done pulse (0.5 s) J
10.1 s type timer - - - !

-+ Setting K5 and using it as a 0.5 s timer _J
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9.4 Pulse Output Function

9.4.1 Overview of Pulse Output Function

Instructions used and controls
Together with a commercially available pulse-string input type motor driver, the pulse output function can
be used for positioning control.

Exclusive o
Type of control instruction Description
. Provides trapezoidal (table-shaped) control for automatically
Trapezoidal . o - :
control F171 obtaining pulse outputs by specifying the initial speed, maximum
(SPDH) speed, acceleration/deceleration time and target value.
Home return Enables automatic home return operation.
Causes pulses to be output as long as the execution condition is
. F172
JOG operation on. Atarget value can also be set, so that pulse output stops at
(PLSH) . .
the point when the target value is matched.
Data table F174 I . .
control (SPOH) Enables positioning control in accordance with the data table.
. Enables pulses to be output using linear interpolation control, by
Linear F175 s . . .
. . specifying the composite speed, the acceleration/deceleration
interpolation (SPSH) .
time, and the target value.

rc JYNR

¢ With the Tr type, the CPU output is used to perform the pulse output function.
The pulse 1/O cassette (AFPX-PLS) cannot be used.

Setting the system register

When using the pulse output function, it is necessary to set the system register No. 402.

When performing the home return by F174 (SPDH) instruction, the home input should be specified in the
system register No. 401.
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9.4.2 Types of Pulse Output Method and Operation Modes

Clockwise/counter-clockwise output method

I-— Forward ——’-— Reverse — Control is carried out using two
pulses: a forward rotation pulse and a

Yo ! f | f | f | f | f | reverse rotation pulse.
CWpulse | vov4 ve); P
vioo fU UL
CCWopulse | vz ys5v7),:

Incremental counting [ Decremental counting

Pulse/direction output method (forward: OFF/reverse: ON)
t«—— Forward —-I-— Reverse —-I Control is carried out using one pulse
output to specify the speed and
{Yz;",?‘ Ye) FILFILFUF AL, FUFILF L LE another to specify the direction of

rotation with on/off signals. In this

va \\:,]5 - OFF | ON mode, forward rotation is carried out
direction [Sign) | { when the rotation direction signal is

Incremental counting |Decremental counting OFF

Pulse/direction output method (forward: ON/reverse: OFF)

’- Forward n—i- Reverse -I Control is carried out using one pulse
! output to specify the speed and

{err?wa)' FLFLFLFLFL. FLFLFLFLE  another to specify the direction of

: rotation with on/off signals. In this

i 4] . ON | OFF mode, forward rotation is carried out
direction [Sign]| (Y3 Y5 Y7) when the rotation direction signal is

Incremental counting ‘ Decremental counting ON

EE
Note:

The output signals are the number of the built-in output of the main unit.
When the pulse output has been set, only the pulse is output, and the values of the output memories YO0,
Y1, Y2, Y3, Y4 and Y5 are not output. So, they will not be turned on/off even if monitoring with the tool.
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Operation mode

Incremental <Relative value control>
Outputs the pulses set with the target value.

Selected Pulse and direction Pulse and direction .
Mode HSC counting
Target Cw/CCwW forward OFF/ forward ON/ Method
9 reverse ON reverse OFF
value
Pulse output when Pulse output when
. Pulse output . . . . . .
Positive from CW direction output is direction output is Incremental
OFF ON
Pulse output when Pulse output when
. Pulse output . . . . . .
Negative from CCW direction output is direction output is Decremental
ON OFF
Example:

When the current position (value of elapsed value area) is 5000, the pulse of 1000 is output from CW by
executing the pulse output instruction with the target value +1000, and the current position will be 6000.

Absolute <Absolute value control>
Outputs a number of pulses equal to the difference between the set target value and the current value.

Selected . . . .
Pulse and direction Pulse and direction .
Mode HSC counting
Target Cw/CCwW forward OFF/ forward ON/ method
9 reverse ON reverse OFF
value
Target value Pulse output when Pulse output when
Pulse output . . . . . .
greater than direction output is direction output is Incremental
from CW
current value OFF ON
Target value Pulse output when Pulse output when
Pulse output . . . . . .
less than direction output is direction output is Decremental
from CCW
current value ON OFF
Example:

When the current position (value of elapsed value area) is 5000, the pulse of 4000 is output from CCW
by executing the pulse output instruction with the target value +1000, and the current position will be

1000.

Home return

¢ When executing the F171 (SPDH) instruction, the pulse is continuously output until the home input (X4,
X5, X6 or X7) is enabled (for the C14 Tr type, X4, X5 or X6).
» To decelerate the movement when near the home position, designate a near home input and set bit 4
of special data register DT90052 to off — on — off.
¢ The deviation counter clear output can be output when home return has been completed. (However,
the deviation counter clear output is available only for CHO and CH1.)

JOG operation

¢ Pulses are output from the specified channel while the trigger for F172 (PLSH) instruction is in the ON
state. Also, the pulse output can be stopped when the specified target value is matched.

e The direction output and output frequency are specified by F172 (PLSH) instruction.
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Precautions on

programming

Address

Flag conditions

The uses of the flag in the program

R911C
Control flag
(CHo)

Turns on during execution of pulse output
instructions and then maintains that state
during pulse output from CHO. This flag is
the same for instructions F166 to F175.

Use this to prohibit the simultaneous
execution of other high-speed counter
instructions and pulse output
instructions, and to verify completion
of an action.

R911D
Control flag
(CH1)

Turns on during execution of pulse output
instructions and then maintains that state
during pulse output from CHO. This flag is
the same for instructions F166 to F175.

Use this to prohibit the simultaneous
execution of other high-speed counter
instructions and pulse output
instructions, and to verify completion
of an action.

R911E
Control flag
(CH2)

Turns on during execution of pulse output
instructions and then maintains that state
during pulse output from CH2. This flag is
the same for instructions F166 to F175.

Use this to prohibit the simultaneous
execution of other high-speed counter
instructions and pulse output
instructions, and to verify completion
of an action.

R911F
Control flag
(CH3)

Turns on during execution of pulse output
instructions and then maintains that state
during pulse output from CH3. This flag is
the same for instructions F166 to F175.

Use this to prohibit the simultaneous
execution of other high-speed counter
instructions and pulse output
instructions, and to verify completion
of an action.

Note:

e The above flags vary during scanning.
Example: If the above flags are used for more than one time as input conditions, there may be the
different states in the same scan. Replace with internal relays at the beginning of the program as a

measure.
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9.4.31/0 Allocation

Double pulse input driver
(CW pulse input and CCW pulse input method)

e Two output contacts are used as a pulse output for “CW, CCW”.
¢ The I/O allocation of pulse output terminal and home input is determined by the channel used.
¢ Set the control code for F171 (SPDH) instruction to “CW/CCW”.

<When using CHO> <When using CH1>
FP-XTr type FP-X Tr type

Home input | Home input

Near home | X4 . Near home X8

input > Xi00™ Input o xop0 ¥

Driver Driver
Yo CW output . vo CW output ’|
Y1 Y3 —‘
CCW output CCW output |

* Input that is not used for other applications is * Input that is not used for other applications is

specified for the near home input. specified for the near home input.

Note) If the deviation counter clear output Note) If the deviation counter clear output
function is performed when the home function is performed when the home
return is done, Y4 is used for the C14 Tr return is done, Y5 is used for the C14 Tr
type, and Y8 is used for the C30/C60 Tr type, and Y9 is used for the C30/C60 Tr
type. type.

<When using CH2> <When using CH3> (C30, C60 Tr type only)

FP-X Tr type FP-X Tr type

Home input Home input

Near home | X6 . Near home | X7 .

input s Xwo'}x input s X200‘>x

Driver Driver
va CW output . e CW output .
Y5 Y7
CCW output | CCW output

* Input that is not used for other applications is * Input that is not used for other applications is

specified for the near home input. specified for the near home input.

Note) The deviation counter clear output function is not available for the CH2 and CH3.

Reference: <9.2.1 Table of Specifications> <9.2.2 Functions Used and Restrictions>
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Single pulse input driver

(pulse input and directional switching input method)
* One output point is used as a pulse output and the other output is used as a direction output.
¢ The I/O allocation of pulse output terminal, direction output terminal, and home input is determined by

the channel used.

e Near home input is substituted by allocating the desired contact and turning on and off the <bit4> of

special data register DT90052.

<When using CHO>

FP-X Tr type
Home input
Near home X4
Ly X100 %
Driver
Yo Pulse output .
Y
! Direction output

* Input that is not used for other applications is
specified for the near home input.

Note) If the deviation counter clear output
function is performed when the home
return is done, Y4 is used for the C14 Tr
type, and Y8 is used for the C30/C60 Tr

type.
<When using CH2>
FP-X Tr type
Home input
Near home X6 3
input XTOON
Driver
va Pulse output
Y&
Direction output

* Input that is not used for other applications is
specified for the near home input.

<When using CH1>

FP-X Tr type
Home input
Near home . .
input X200"\"<
Driver
vo Pulse output ol
Y3 ——
Direction output

* Input that is not used for other applications is
specified for the near home input.

Note) If the deviation counter clear output
function is performed when the home
return is done, Y5 is used for the C14 Tr
type, and Y9 is used for the C30/C60 Tr

type.
<When using CH3> (C30, C60 Tr type only)
FP-XTrtype
Home input
Near home X7 3
input XEOON
Driver
e Pulse output
Y7
Direction output

* Input that is not used for other applications is
specified for the near home input.

Note) The deviation counter clear output function is not available for the CH2 and CH3.

Reference: <9.2.1 Table of Specifications> <9.2.2 Functions Used and Restrictions>
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9.4.4 Pulse output control instructions (FO) (F1)

Pulse output control instruction (FO)

e This instruction is used for resetting the built-in high-speed counter, stopping the pulse output, and

setting and resetting the near home input.

¢ Specify this FO (MV) instruction together with special data register DT90052.
¢ Once this instruction is executed, the settings will remain until this instruction is executed again.

Example 1:

Enable the near home input during home return operations and begin deceleration.

In case of CHO
X3

—] F(DF )}—{ FO MV, H 110, DT90052 ]

[ Fo mv. H 100, DT90052 ]

In case of CH1

X4
—] F~(DF )}—{ FO MV, H1110, DT90052 ]

[ Fo mv. H1100, DT90052 ]

Example 2:

Performing a forced stop of the pulse output.

In case of CHO
X7
— FDF > Fo Mv, H108 , DT90052)]

[Fo mv, H100, DT90052]

In case of CH1

X8
| }—(DF }—{Fo MV,H1108, DT90052]

[Fo mMV,H1100, DT90052]

e
'\.1/

a

o

In these programs, the near home input is
enabled in step (1) and 0 is entered just after
that in step (2) to perform the preset operations.

The output counting value of the elapsed value
area may be different from the input counting
value of the motor side if the forced stop is
executed by these programs.
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n Key Point: High-speed counter/pulse output control flag area of FP-X Tr type

15 12 11 8 7 4 3

DT90052 |

0

It
Channel specification
HO to H3: CHO to CH3

HSC/PLS spacification
1:PLS

Near home input 0: OFF 1: ON

Pulse output 0: Continue 1: Stop MNote)

Count 0O:Permit 1: Prohibit

Software reset 0 Mo 1: Yest

Pulse output control code monitor area

¢ The area DT90052 for writing channels and
control codes is allocated as shown in the left
figure.

¢ Control codes written with an FO (MV)

instruction are stored by channel in special
data register DT90380 to DT90383.

Note) The output counting value of the elapsed
value area may be different from the
input counting value of the motor side if
the pulse output is stopped by the
“Continue/stop of pulse output”. After the
pulse output stops, execute the home
return.

High-speed counter Control code monitor area
Channel No. FP-X Ry type FP-X Tr type
ch0 DT90372 DT90380
ch1 DT90373 DT90381
ch2 - DT90382
ch3 - DT90383

Reference: <9.2.1 Table of specifications> for information on the special data register.

Elapsed value write and read instruction (F1)

¢ This instruction is used to read the pulse number counted by the pulse output control.
¢ Specify this F1 (DMV) instruction together with the special data register DT90348.
¢ The elapsed value is stored as 32-bit data in the combined area of special data register DT90348 and

DT90349.

¢ Use only this F1 (DMV) instruction to set the elapsed value.

Example 1:
Writing the elapsed value
X7
—| (DF )}—{F1 DMV, K3000, DT90348 ]

Reading the elapsed value
X8
— FDF »—{F1 DMV, DT90348, DT100 ]

Set the initial value of K3000 in the pulse output
CHO.

Reads the elapsed value of the pulse output
CHO to DT100 and DT101.

FP-X Tr type - Elapsed value and target value areas of pulse output chO to ch3

zl;l::n(::tﬁg_t Control flag Elapsed value area Target value area
ch0 R911C DT90348 to DT90349 DT90350 to DT90351
ch1 R911D DT90352 to DT90353 DT90354 to DT90355
ch2 R911E DT90356 to DT90357 DT90358 to DT90359
ch3 R911F DT90360 to DT90361 DT90362 to DT90363
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9.4.5 Wiring for Pulse Output Sample Program (F171 to F174)

Wiring example

FP-XTrtype Inputterminal
-
Positioning start (+) X0 O O—=e
i
Positioning start (—) X1 O
1
Home return start x2 O L
L g 4
Overrunning X3 [ [ r
Home sensor X4
(T (L
Near home sensor X5
i
JOG start (+) X6 O O—=
—'—C b contact tact tact b contact
JOG start (—) X7 o contact acontact a contac contac
COM
Stepping motor Moving table
_ C————— .
[(— side) (+ side)
[ALLALARNARAANAY ALLLARANAAANANAAY
- ~
Stepping motor
driver
Qutput terminal
I\i Commoen j
Pulse output CW Yo > e CW input
H I P
Pulse output CCW Y1 = > o CCWinput
+ [ g
| 2avDe| ri i
power R2 R2Note)
T supply

Note) When the stepping motor input is a 5 V optical coupler type, connect a 2 kQ (1/2 W) resistor with
the R1 and a 2 kQ (1/2 W) to 470 Q (2 W) resistor with the R2.

Table of I/O allocation

1/0 No. Description 1/0 No. Description
X0 Positioning start signal (+) X7 JOG start signal (-)
X1 Positioning start signal (-) YO Pulse output CW
X2 Home return start signal Y1 Pulse output CCW
X3 Overrunning signal R10 Positioning in progress
X4 Home sensor R11 Positioning operation start
X5 Near home sensor R12 Positioning done pulse
X6 JOG start signal (+) R911C | High-speed counter control flag for CHO
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9.4.6 Positioning Control Instruction F171 - Trapezoidal

e This instruction automatically performs trapezoidal control according to the specified data table.

X0
— F—(DF )}—{F1
[F1
[F1
[F1
[F1
[F1

@ Positioning data table

DMV,
DMV,
DMV,
DMV,
DMV,
DMV,

[F171 SPDH, DT100, KO

H1100, DT100

K500, DT102
K5000, DT104

K10000, DT108

]
]
]
K300, DT106 |
]
Ko, DTi10 ]
]

Pulses are generated from output YO at an initial speed of
500 Hz, a maximum speed of 5000 Hz, an acceleration/
deceleration time of 300 ms, and a movement amount of
10000 pulses.

When this program runs, the positioning data table and the
pulse output diagram will be as shown below.

BH{G}? Control code 1 - H1100
Bﬂgg Initial speed 2 . 500 Hz
BHS;‘ Max. speed "2 . 5000 Hz

DT106 | Acceleration/ 3 .
DT107 | deceleration time : 300 ms

Bﬂgg Target value "4 - 10000 pulse
BH}? Pulse stop : KO

@®Pulse output diagram

5000 Hz

10000 pulses

e Se—]

300 ms

With 30 steps

Af = (5000—500) <30 steps =150 Hz
At =300 ms+30 steps =10 ms

With 60 steps

Af = (5000—500) 60 steps =75 Hz
At =300 ms+60 steps =5 ms

@®Regarding the specification of acceleration/deceleration time

- For specifying acceleration/deceleration time, No. of steps
and initial speed, set the value to be calculated by the formula
below. Specify acceleration/deceleration time in the 30 ms
unit with 30 steps, and in the 60 ms unit with 60 steps. *5

Acceleration/deceleration time
t [ms]=(No. of steps x 1000)/Initial speed f0 [Hz]
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(1)

Control code <H constant>H OOOOOOOO

|_l_{ L

W Number of acceleration/deceleration steps
0 : 30 steps
1 : 60 steps

B Duty (on width)
0:
1:

Duty 1/2 (50%)
Duty 1/4 (25%)

B Frequency range
0:
1 :48 Hz to 100 kHz
2:

1.5Hzt0 9.8 kHz

191 Hz to 100 kHz

M Operation mode and output method
00 :
: Incremental pulse and direction (forward off/reverse on)
03 :

02

10
12
13

: Absolute cwWiccw
: Absolute pulse and direction (forward off/reverse on)
: Absolute pulse and direction (forward on/ reverse off)

Incremental CW/CCW

Incremental pulse and direction (forward on/ reverse off)

(*2) :

Speed (Frequency) (Hz) <K constant>

Frequency range

0

1

2

: 1.5 Hz to 9.8 kHz [K1 to K9800 (unit : Hz) ]

(Max. error near 9.8 kHZ approx. —0.9 kHz)
* Set "K1" to specify 1.5 Hz.

: 48 Hz to 100 kHz [K48 to K100000 (unit : Hz) ]

(Max. error near 100 kHz approx. —3 kHz)

: 191 Hz to 100 kHz [K191 to K100000 (unit : Hz) ]

(Max. error near 100 kHz approx. —0.8 kHz)

Initial speed: Set 30 kHz or less.
However, for the medium-speed channels CH2 and CH3 of the Tr
type, it can be set to a maximum of K20000 Hz.

(*3) :

(*4) :

Aceleration/deceleration time (ms) <K constant>

With 30 steps: K30 to K32760 (Specify by 30 steps) *5
With 60 steps: K60 to K32760 (Specify by 60 steps) *5

Target value <K constant>
K—2147483648 to K2147483647

(*5) : When the time is not specified in 30 ms units nor 60

ms units, it will be automatically corrected to the
multiple value (larger value) of 30 ms or 60 ms.
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Sample program

Incremental Position Control Operation: Plus Direction
When X0 turns on, the pulse is output from CW output YO of the specified channel CHO.
Note) In that case, the memory YO does not turn on/off according to the pulse output, and also the

monitoring is not possible.

0V (24 VDC)

Start input (+) e

Pulse output CW O O
(. [un
[ Pulse output CCW
Motor
driver
(— side) (+ side)
Motor _ 10000 pulses
Nt WOV A VOV AN
Program
X0 RE11C H12 Ro | .
— <oF - - E ]— | * Positioning operation running
R0 | T/
R10 R\ | _
— Hor ) L -t Positioning operationstart
R11 Positioning data table
— —{F1 omv H1100 .07 100 ] D110 | Control code * + H 1100
[F1 omv K500 0T 102 7] BTiE2 linitial speed 500 Hz
D704 )
I:F1 DMV K 5000 DT 104 ] DTIUE Max. speed : 5000 Hz
[F1 DMV K 300 DT 106 ] B-:—:E,'_? Acceleration time 300 ms
' OT108 | Target value 1 15es
. K 10000 BT 108 ] DT109 | (Movement amount) 10000 pulses
L : BT12 [puss sop
[F1 omv ko ,DT110 ] + Contolcode  H1100
Duty 1/4 (25%]
48 Hz 10100 kHz
Incremental CVW and OCW
I:I—171 SPDH DT 100 KO :|- ------ | _ [~ Puse output instruction ~ |
L3 r (table-shaped control) |

(The data table headed by DT100 is used. |

[Pulses are output from CHO.]
R911C R10 TO
— O —AF
e I—I:TMX 0, K

—

Pulse output diagram
5000 Hz

! The data table headed by OT100 is used !
L and pulses are output from CHO,




Incremental Position Control Operation: Minus Direction
When X1 turns on, the pulse is output from CCW output Y1 of the specified channel CHO.
Note) In that case, the memory Y1 does not turn on/off according to the pulse output.

0V (24 V DC)
FP-X Ti
il Start input (—) ——
Pulse output CW O O
_
i Pulse output COW
UL
Motor
driver
(— side) (+ side)
Motor _ — - 8000 pulses
—{ | [FITITTTTIITY]  [TTTTTTIVTLTITCLY
- ~
Program
X1 ROTIC  R22 20 S
— HoF =1 i L -t Positoning operation wning___|
R20
R20 . B R,
— HoF ) L I -t Posiioning operation start_ |
R21 Positioning data table
— —{F1 omv  H 1100 ,DT100 ] BTI%0 T Gontrol code * - H 1100
[F1 omv k1000 ,DT102 ] DT192 | Initial speed  : 1000 Hz
DT104
[F1 omv  Keo00 ,DT104 ] DT105 | Max. speed  : 6000 Hz
I:F1 DMV K 300 DT 106 ] 3”3? Acceleration time : 300 ms
' B;:% T;Mown'nearget vﬁil:fnountl; —8000 pulsas
[F1 omv k-sooo  ,DT108 ] DT110
DT111 | Pulse stop
[F1omv ko ,DT110 ] * Controlcode _ H1100
Duty 1/4 (25%
48 Hz to100 kHz
Incremental CW and CCW
F171 SPDH DT 100 Ko }------ - - Pulse output instruction
L) 1 (table-shaped control)
[The data table headed by DT100 is used.] | The data table headed by DT100 is used
and pulses are output from CHO.
(Pulses are output from CHD] -
R911C R20 To, 22 i
| | | o
— O =+ L 1 -t Posiioning done puise (1 second) |
Fiz.2 TMX 0, K10 0.1 s type timer ]
! :I—— -k - Setting K10 and using itas a 1-s
tmer__ __ __ __ __ _J

Pulse output diagram

6000 Hz - - - - -
8000 pulses
1000 Hz
0Hz
300 ms 300 ms
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Absolute position control operation

When X1 is turned on, pulses are output from CW output YO or CCW output Y1 of the specified channel

CHO. If the current value at that point is larger than 22000, the pulses are output from Y1, and if the

value is smaller than 22000, the pulses are output from YO.

Note) In that case, the memory YO or Y1 does not turn on/off according to the pulse output, and also the
monitoring is not possible.

0V (24V DC)
FP-X Ti B
. riype Start input e
Pulse output CW O O
] ol
( Pulse output CCVW
nnne
Motor
driver
(— side) (+ side)
Motor - ©=22ZII1I12 C———— oIzIzzizn
1} 1}
“—{ | [FCITTTITTITITITITITITT  [CTTTITITITIT, Ty
= Lo H ~ Y H
A i i
{10,000} 22,000 (30,000)
Regardless of the current value, its movement is towards position "22,000."
Program
X1 Ro11C R32 R30 [ S —
— FoF /lrJI’ E ]—--t - Positioning operation running
R% | T/
R30 . - Y P — .
— H(oF ) L I - Positioning operationstart.
Ra1 Positioning data table
— —{F1 omv H1110 ,DT100 ] BT19 | Control code *  + H 1110
[F1 omv K200 ,DT102 ] D1i%2  Initial speed 2000 Hz
DT104 b
[F1 omv k4000 DT 104 ] pT105 | Max. speed 4000 Hz
Rngg Acceleration time - 300 ms
[F1 omv K300 DT 106 ] BTice | Ta "
DT109 | (Movement amount) - 22000 pulses
[F1 omv k22000 ,DT108 ] D110 puise stop
D:1 DMV KO DT 110 j + Comroicode  H1110
Duty 174 {25%) |
48 Hr 10100 kHz
Absolute CW and COW
[F171 sPoH DT 100 Ko }------ [+ Pulse output instruction
¥ : (table-shaped control)
. The data table headed by DT100 is used
(‘The data table headed by DT100 is used. | _and puses are upa TR O, |
R911C R30 To, Bz | . —.
— HeR i L |- [ Fostoahg cone pes (0 sesans) |
II TMX 0, K10 :I r0.1 s type timer B
[~ Setting K10 and using & as 2 1-s timer.
Pulse output diagram
4000 Hz
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9.4.7 Positioning Control Instruction F171 — Home Return (Common to

Transistor type)

e This function performs home return according to the specified data table. The elapsed value area CHO
(DT90348, DT90349) and CH1 (DT90352, DT90353) is cleared to zero after the completion of home

return.

Note) If the home return is executed, set the home input by the system register 401.
If the home return is executed without the setting, an operation error occurs.

—|XE|—{DF H{F1 DMV, H1125, DT200

[F1 DMV, K200, DT202
150 ms.
[F1 DMV, K150, DT206
[F1 DMV, K10,  DT208
[F171 SPDH, DT200, KO

@Positioning data table

B1290 | control code T H1125
DT292 | Initial speed 2200 Hz
D12%% | Max. speed 22000 Hz
DT206 | Acceleration/ 3,

DT207 | deceleration time :150 ms
DT208 | Deviation counter *4 | 10
DT209 | clear signal output time : 19 MS

@Fulse output diagram
(when home position proximity input is not used)

X2 ON Home sensor

2000 Hz

200 Hz
0Hz

- -
150 ms

@Fulse output
(when home position proximity input is used)

X2 ON Near home Home sensor
sensor ON (o]
2000 Hz
200 Hz
0Hz
b a— o — ]
150 ms 150 ms

@Regarding the specification of acceleration/deceleration
* For specifying acceleration/deceleration time, No. of steps

and initial speed, set the value to be calculated by the
formula below. Specify acceleration/deceleration time in

the 30 ms unit with 30 steps, and in the 60 ms unit with 60

steps. *5

Acceleration/deceleration time
t [ms]=(No. of steps x 1000)/Initial speed f0 [Hz]

] Pulses are output from ¥1 and a return to
the home position is carried out at an initial
] | speed of 200 Hz, a maximum speed of 2000
[F1 DMV, K2000, DT204 ] Hz, and an acceleration/deceleration time of
]

When this program runs, the positioning
data table and the pulse output diagram will
be as shown below.
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(*1) : Control code <H constant> H
0 : Fixed

I

I_l_{

B Number of acceleration/deceleration steps

0 : 30 steps
1 : 60 steps

W Duty (on width)
0 : Duty 1/2 (50%)
1 : Duty 1/4 (25%)

BEFrequency range
0:15Hzt09.8 kHz
1 : 48 Hz to 100 kHz

L

2 : 191 Hz to 100 kHz

M Optional mode and output type
: Type | home return
. Type | home return
: Type | home return
: Type | home return
: Type | home return
: Type | home return
: Type | home return
: Type | home return
: Type Il home return
: Type Il home return
: Type Il home return
: Type |l home return
: Type Il home return
: Type Il home return
: Type Il home return
: Type Il home return

cw

CCW

Direction output OFF

Direction output ON

CW and deviation counter clear

CCW and deviation counter clear

Direction output OFF and deviation counter clear
Direction output ON and deviation counter clear
cw

CCw

Direction output OFF

Direction output ON

CW and deviation counter clear

CCW and deviation counter clear

Direction output OFF and deviation counter clear
Direction output ON and deviation counter clear

(*2) : Speed (Frequency) (Hz) <K constant>

Frequency range
0 :1.5Hzt0 9.8 kHz [K1 to K9800 (unit : Hz) ]

(Max. error near 9.8 kHZ approx. —0.9 kHz)
* Set"K1" to specify 1.5 Hz.

1 : 48 Hz to 100 kHz [K48 to K100000 (unit : Hz) ]

(Max. error near 100 kHz approx. —3 kHz)
* Duty 1/4 is recommended for this range.

2 : 191 Hz to 100 kHz [K191 to K100000 (unit : Hz) ]

(Max. error near 100 kHz approx. —0.8 kHz)
* Duty 1/4 is recommended for this range.

Initial speed: Set 30 kHz or less.
However, for the medium-speed channels CH2 and CH3 of the Tr
type, it can be set to a maximum of K20000 Hz.

(*3) : Aceleration/deceleration time (ms) <K constant>

With 30 steps: K30 to K32760 (Specify by 30 steps) *5
With 60 steps: K80 to K32760 (Specify by 60 steps) *5

(*4)

: Deviation counter clear signal (ms) <K constant>
Output time of deviation counter clear signal is specified.
0.5 ms to 100 ms [KO to K100] Set value and error (0.5 ms or less)
*Specify "KO" when not using or when specifying 0.5 ms.
Deviation counter clear signal is allocated in Y102 for CHO and in

Y202 for CH1.

(*5) : When the time is not specified in 30 ms units nor 60 ms
units, it will be automatically corrected to the multiple
value (larger value) of 30 ms or 60 ms.
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Home return operation modes
There are two operation modes for a home return with the FP-X: Type | and Type II.

Type | home return
The home input is effective regardless of whether or not here is a near home input, whether deceleration
is taking place, or whether deceleration has been completed.

= Without near home input = With near home input
Home input: ON Near home Home
Epesd Epesd input: ON input: ON
Max. speed Max. speed
Initial speed - Initial speed
0Hz OHz

Home input is effective
at any time.

* Home input ON during deceleration

Near home
Speed input: ON
Home
Max. speed- |- - - - input: ON

Initial speed
OHz

Type Il home return
In this mode, the home input is effective only after deceleration (started by near home input) has been
completed.

Speed Near home
input: ON

Home
Max. speed |- - - - ; input: ON

Initial speed -
OHz — —

Home input is effective only after

deceleration has been completed.

Reference:

The pulse output control instruction (FO) is used for the near home input.
<9.4.4 Pulse output control instructions (F0) (F1)>.
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Sample program

Home return operation using CHO: Minus direction

When X2 turns on, a pulse is output from CCW output Y1 of the specified channel CHO and the return to
home begins. When X5 turns on, deceleration begins, and when X4 turns on, home return is completed.
After the return to home is completed, the elapsed value areas DT90348 and DT90349 are cleared to 0.

0V (24 vV DC)
FP-X Tr"s'pe Home return start O_I_
Pulse output CW =
[ ] - Hume input
Pulse output CCW L h
Uy Y1 :
L : Near home input
Motor
driver
(— side) (+ side)
Motor ———
\\\\\\\\\\\\\\\\\\\\\\\\\\\ AN
~
Home sensor i i Near home sensor
A
A
Program
HQIIC R42 R40 D —
- or ) A L I t: Positoning operation unning __j
R40
R40 R41 R —_
— F(oF ) L -t Postioning operation start
R41
—] l—[Fl DMV H 1121 . DT 200 :| B2 | ontrol code * - H 1121
[[Fr omv k200 .oT202 ] B1o0s |Initial speed - 200 Hz
DT204 .
[F1 omv k2000 .0T204 ] pr205 |Max. speed + 2000 Hz
07206 —
; |Acceleration time 150 ms
07207
EFI DMV K150 . DT 208 ] g%g Deviation counter Mot used
clear output
[Fromv ko oT208 ] * Confoloode  F11Z3
Duty 174 {25%)
48 Hz 10100 kHz
Home retum CCW
[[F171 sPom DT 200 KD F------ -—|-— “Pulse output i_nﬁaﬁ____i

(The data table headed by DT200 is used.)

[Pulses are output from CHOJ

(Home return)

H The data table headed by DT200 is used !
l and pulses are output from CHO. J

- ———— — — ——— - ———

ROTIC T0 R42
| (o A L+
R42
_I | I_[ TMX 0, K10 ]_
X5
— F(oF {Fomv Hio . DT90052 ]
[Fomv  Hioo .DT 90052 |

Pulse output diagram
Near home sensor Home sensor
X2 ON X5 ON X4 ON

2000 Hz

150 ms
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Sample program

Home return operation using CH1: Plus direction

When X3 turns on, a pulse is output from CW output Y2 of the specified channel CH1 and the return to
home begins. When X6 turns on, deceleration begins, and when X5 turns on, home return is completed.
After the return to home is completed, the elapsed value areas DT90352 and DT90353 are cleared to 0.

0V (24 V DC)
FP-X Tr type. Home return start 5|_
Pulse output CW B s
I e B Home input
[ Pulse output CCW L% N
Y3 G
_-3(' Near home input
Motor )
driver
(— side) (+ side)
Motor [ ]
-
— | T
= ~
X6 X5
Near home sensor Home sensor
"y
N J
Program
X3 RI1ID R52 o | o .
—| HDF } ,H’ ,H’ E :'— l = Positioning operation running
1
RS0 Rl | —.
—I HDF ) E :I— - | - Postioning operation start
RS51 Positioning data table
— —{Ft omv  H1120 .0T200 ] D129 | Control code ©  :H 1120
[F1omv k200 .oT202 ] 51202 | Initial speed 1200 Hz
T204 .
[F1omv k1000 o204 ] Ta05 | Max. speed : 1000 Hz
1298 | Acceleration time 150 ms
I:F' DMy K150 0T 200 :I DT208 | Deviation counter
DT209 | clear output : Not used
[?IDMV KO . DT 208 ] = Controlcede  H1120
Duty 15 (25%) T
48 Hz 10100 kHz
Haome return CW
I:FI'H SPDH DT 200 K1 :l- ------ - - Pulse output instruction T
. (Home return)
[The data fable headed by DT200 is used] | The data table heacded by DT200 is used
_andpusesareoutput fromCHI.__
RS11D R50 TO RS2 | o —— e —
—] (oF)— | v L H -} + Positioning done pulse (1 second)
“ﬁ | [ ™0 K09 (0istpetmer
F - Seftting K10andusingtasa 1-s time_r_’
N [
—| HDF )—EFCI MV H1110 . DT 90052 :l— ---~F -} *MNear home deceleration start
[Fomv W10 DT90052 ]

Pulse output diagram

MNear home sensor Home sensor
X6 ON X5 0N

X30N
1000 Hz
200 Hz
OHz
- - - -
150 ms 150 ms
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9.4.8 Pulse Output Instruction F172 — JOG operation

e This instruction is used for JOG operation by obtaining a pulse from the desired output when the
execution condition (trigger) turns on.

The pulse of 300 Hz is output from YO during
X6 is turned on.

When this program runs, the data table and
the pulse output diagram will be as shown
below.

X6
——{F1 DMV, H1110, DT300 |
[F1 DMV, K300, DT302 |
[F172 PLSH, DT300, Ko ]
@®Data table
DT300 v
DT301 Control code :H1110
DT302 o
DT303 Frequency : 300 Hz

@Pulse output diagram

X6 (JOG ON
command) OFF J
300Hz
YO (Pulse)
OHz

(*1) : Control code <H constant>
0 : Fixed

B Target value setting

0 : Mode with no target value
1 : Target value match stop mode

M Duty (on width)
0 : Duty 1/2 (50%)
1 : Duty 1/4 (25%)

EFrequency range
0:1.5Hzt0 9.8 kHz
1:48 Hz to 100 kHz
2191 Hz to 100 kHz

MW Output method

00 : No counting CcwW
01 : No counting CCw
10 : Incremental counting CW

12 : Incremental counting Direction output OFF
13 : Incremental counting Direction output ON

21 : Decremental counting CCW

22 : Decremental counting Direction output OFF
23 : Decremental counting Direction output ON
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(*2) : Frequency (Hz) <K constant>
Frequency range
0:15Hzt0 9.8 kHz [K1 to K9800 (unit: Hz) ]
(Max. error near 9.8 kHz approx. -0.9 kHz)
* Set "K1" to specify 1.5 Hz.

1:48 Hzto 100 kHz [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -3 kHz)

2:191 Hz to 100 kHz [K191 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -0.8 kHz)

In case of count mode, set the frequency to 30 kHz or less for executing
instructions at the first time.

However, for the medium-speed channels CH2 and CH3 of the Tr type, it can be
set to a maximum of K20000 Hz.

(*3) : Target value (Absolute value)
This is used when setting the target value match stop mode. (Absolute only)
Designate the target value setting in the range indicated below.
If an out of range value is designated, the number of pulses output will be
different than the designated value. The target value setting is ignored in the
no count mode.

Output method Range of target values which can be designated.

Incremental counting | Designate a value larger than the current value.

Decremental counting | Designate a value smaller than the current value.

n Key Point:

The FP-X supports two operation modes for JOG operation, one in which no target value is specified,
and one in which feed stops when the target value is reached.

Normal jogging operation feed (no target value specified)
Pulses are output in accordance with the conditions set in the data table, as long as execution condition
is on.

@Data table @Pulse output diagram
” X6 (JOG ON
D1399 | Control code *! : H 1110 conf,mand} OFF —! |—| -
DI3%2 | Frequency 2 : 300 Hz 300Hz | F
YO (Pulse) oHz | | | |

Output stops when target value is reached

A target value at which pulse output stops can be specified for jogging operation. As shown below, this
mode is selected in the control code, and the target value (an absolute value) is specified in the data
table.

@Data table @Pulse output diagram
DT300 1 ) X6 (JOG ON |
DT301 | Control code t H11110 command)  OFF ;

DT302 %
DT303 | Frequency **  :300 Hz soole |

b “ K 1000 YO (Pulse) oy |

DTaos | 1arget value # h

|
Target value matching
Pulse stopping
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Sample program
JOG operation : Plus direction

While X6 is in the ON state, a pulse is output from the CW output YO of the specified channel CHO.

Program

X6
—| | oF )—[F1 DMV H1110

[F1 DMV K 300

X6
—— p———— F172 PLSH DT 300

(The data table headed by DT300 is used. )

,DT300 |
DT 302 :|

KO

:l_

(Pulses are output from CHO.]

X3
— —(oF.— Fo mv

Data table
ng? Control code * “H1110
D303 | Frequency (speed) : 300 Hz

* Control code H1110
Duty 1/4 (25%)

48 Hz 10100 kHz TT

Incremental counting CW

+ Pulse output instruction (JOG operation),

The data table headed by DT300 is used
| and pulses are output from CHO. _J

—_— -

- - - N

H108 ,DT 90052]— - - — — - Overrun process
| Pulse output stop, pulse output stop clear |
[Fomv  H100 .DT 90052 } - - e
Pulse output diagram
(= side) (+ side) z((?n'(\‘rjnoafd) orr —| L L
Motor ~ ——m™—™ > 300Hz | S i
TUOTTY  [CETTTTITTUITINTIIIINIRYY YO (Pulse) OHZJ || L
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JOG operation : Minus direction

While X7 is in the ON state, a pulse is output from the CCW output Y1 of the specified channel CHO.

Program
X7 Data table
— H(OF }{F1 bMv  H 1121 ,DT310 ] DT310 [ Corolcode - H 1121
[F1 oMv K300 ,DT312 | B1312 | Frequency (speed) : 300 Hz
* Control code H1121
Duty 1/4 (25%)

X7
F172 PLSH
— ——F172 DT 310

( The data table headed by DT310 is used. )

KO ]

[Pulses are output fromCHl)_]

48 Hz to 100 kHz
Decremental counting CCW

—_— e — e o — e —— -

- -} -+ - Pulse output instruction (JOG operationﬂ
The data table headed by DT310 is 1

X3y
—] I—(DF/)—[FO MV H108 DT 90052]- ——r-}-Foverrun process j,
' [ Pulse output stop, pulse output stop Cleij

[Fomv Hi00 DTe0052]--- | ‘-—-—-—-—-—-—-
Pulse output diagram

(= side) (+ side) f:(gn(#ngﬁd) oFF L1 L

Motor R - —— —— \ ' \ .
[RLALARLLELARAAARARAAAN Ty Y1 (Pulse) HZJ LI L

>
Reference:

The pulse output control instruction (FO) is used for the pulse output stop.
<9.4.4 Pulse output control instruction (F0) (F1)>
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9.4.9 Positioning Control Instruction F174 — Data Table Control

e Positioning is performed according to the specified data table.

R9010
F1 DMV , H 1200, DT400] |Control code "H1200" i _
- H ] When the execution condition R10 goes
[F1 DMV , K 1000, DT402] | Frequency 1: 1000 Hz on, pulses are output from YO of the
[F1 DMV , K 1000, DT404] | Targe value 1: 1000 puises pulse I/O cassette at a frequency of
1000 Hz, and positioning begins.
[F1 DMV , K 2500, DT408] | Frequency 2: 2500 Hz At the point when 1000 pulses have
[F1 DMV , K 2000, DT408] | Target value 2: 2000 pulses  Deen counted, the frequency switches
) to 2500 Hz. Positioning is then carried
[F1 DMV , K 5000, DT410] | Frequency 3: 5000 Hz out sequentially in accordance with the
[F1 DMV , K 5000, DT412] Target value 3: 5000 pulses values of the data table, until it stops at
i the data table containing the pulse
[F1 DMV , K 1000, DT414] | Frequency 4: 1000 Hz output stop value (KO)
[F1 DMV , K 2000, DT418] |Target value 4: 2000 pulses  VWhen the program runs, the data table
and pulse output diagram are as shown
H10[F1 DMV , K 0, DT418] |Pulse output stop below.
 (—{ DF }{F174 SPOH,DT400,K0] | Pulse output start
@Positioning data table
DT490 | Controlcode ™' :H 1200
g-l-r.igg Frequency 1 211000 Hz
g_IT_:-gg Target value 1 1000 pulses
BHS? Frequency 2 :2500 Hz
DT408 | Targetvalue2  :2000 pulses
B;ﬂ? Frequency 3 :5000 Hz
B¥i}§ Target value 3 :5000 pulses
DT414
DT415 | Frequency 4 :1000 Hz
Bﬁ}? Target value 4 :2000 pulses
DT418 | Pulse output KO
DT419 | stop setting :
@®Pulse output diagram
Frequency (speed) [Hz]
5000
2500 Elapsed value
1000 of high-speed
o ) (Amount of trave
01000 3000 gooo 1gop0  (Amount of travel)
Exeg_u_tion : )
condition
R10 |_| '
R911C 3
(R911D ]

Note) When the execution condition R10 of the F174

(SPOH) instruction goes on, the high-speed counter
control flag R911C (R911D) goes on. When the elapsed

value reaches 10000 and pulse output stops, R911C

(R911D) goes off.
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(*1) : Control code <H constant>

W Upper word H OOOOO00O00d
0:Fixed b
M Duty (on width)

0:Duty 1/2 (50%)
1:Duty 1/4 (25%)

BFrequency range
0:1.5 Hz t0 9.8 kHz
1:48 Hz to 100 kHz
2:191 Hz to 100 kHz

M Operation mode

0:Incremental Specifies the amount of travel (number of pulses)
1:Absolute  Specifies the target value (absolute value)

M Output method

0:CW (Incremental counting)

1:CCW (Decremental counting)

2:Pulse and direction (forward off) (Incremental counting)
3:Pulse and direction (reverse on) (Decremental counting)
4:Pulse and direction (forward on) (Incremental counting)
5:Pulse and direction (reverse off) (Decremental counting)

(*2) : Fregency (Hz) <K constant>

Frequency range
0:15Hzt09.8kHz [K1to K9800 (unit: Hz) ]
(Max. error near 9.8 kHz approx. -0.9 kHz)
* Set "K1" to specify 1.5 Hz.

1:48 Hzto 100 kHz  [K48 to K100000 (unit: Hz) ]
(Max. error near 100 kHz approx. -3 kHz)

2:191 Hz to 100 kHz [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -0.8 kHz)

Set the frequency 1 which is initial speed to 30 kHz or less.
However, for the medium-speed channels CH2 and CH3 of the Tr
type, it can be set to a maximum of K20000 Hz.

(*2) : Target value (K—2147483648 to K2147483647

The value of the 32-bit data specified for the target value should
be within the range indicated in the table below.

Specification of control code Range of allowable
Operation mode | Output method target values
Incremental Incremental counting | Specifies a positive value.

Decremental counting| Specifies a negative value.

Specifies a value larger

Incremental counting than the current value

Absolute
Specifies a value smaller

Decremental counting than the current value
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9.4.10 Pulse Output Instruction F175 — Linear Interpolation

¢ The linear interpolation controls positioning with two axes according to the specified data table.
R11

— F(oF »—{F1 DMv, H1000, DT500

[F1 DMv, K500,  DTS02

[F1 bmv, Ksoo0, DT504

Pulses are output from the X axis (CHO) and the Y axis
(CH1), so that the composite speed is an initial speed of
500 Hz, the maximum speed is 5000 Hz, and the
acceleration/deceleration time is 300 ms. The two axes
are controlled so that a linear path is followed to the
target position.

When the program runs, the data table and positioning
path are as shown below.

[F1 pMv, Ksooo, DTs08

]
]
]
[F1 Dmv, K300, DTS06 ]
]
[F1 DMv, k2000, DT510 ]

]

[F175 SPSH, DT500, Ko

[
Note:

The linear interpolation function can be used in the combination of (ch0 and ch1) or (ch2 and ch3).

@Positioning data table @Positioning path
DTS00 | control code H1000 | A Y-axis
DT501 (CH1)
DTs02 | Composite speed | 500 H 0
DT503 | (Initial spe ; & Sett |
DT504 | Composite speed | 2 ng area
DT505 | (Max. speed :5000Hz | Desianated with :
DTS06 | Acceleration/ . |
DT507 | Deceleration speed * 300 ms b {merprogram |
DTs08 | Target value . !
DT509 | (X-axis CHO) : 5000 pulses|*! [
DT510 | Target value i 5000  X-axis (CHO!
DT511 | (Y-axis CHT) : 2000 puises|*¢ (CHO)
DT512 | X-axis (CHO) component speed
DT513 | (Initial spee{l) ‘ rS+171 57
DT514 | X-axis (CH?B component speed {(#1) : Control code <H constant> H OOOOO E“l:I_D
DTS15 | (Max_speed) « | Operation 0: Fixed
81T'516 Hﬁﬂleasl éggl; )component speed result storage
517 .
[ o dth
DT518 | Y-axis (CH1) component speed area 0 D"JY‘:’O‘II’};V (Iso':s.]
DT519 | (Max. spee :‘;ﬁ’:!:’s for 1. Duty 1/4 (25%)
DT520 | X-axis (CHO) frequency range } “ componont, 0 Fixed
DT521 | Y-axis (CH1) frequency range calculated due
DTs22 X-axis (C_HO) numbober Qf to Ins‘tr.uctlon W Cperation mode and cutput method
acceleration/deceleration steps 7 execution, are 00 : Incremental CW/CCW
Y-axis (CH1) number of stored here. 02 :Ir | pulse and direction (forward off! an)
DT523 | geceleration/deceleration steps ' 03 : Incremental pulse and direction (forward onreverse off)
10 : Absolute CWICCW
12 : Absolute pulse and direction (forward offireverse on)
13 : Absolute pulse and direction (forward onfreverse off)

(*2) : Composite speed (Initial speed, Max. speed) (Hz) <K constant>
1.5 Hz to 100 kHz [K1 to K100000]
However, 1.5 Hz is for an angle of O deg or 90 deg only.
Also, specify "K1" when specifying 1.5 Hz.

- |f the component speed drops lower than the minimum speed for each
frequency range, then the speed will become the corrected component
speed, so be careful. (See 3#6)

» When simultaneously using a high-speed counter, periodical interrupt
or PLC link, do no set to 60 kHz or higher.

* If initial speed is set equal to maximum speed, pulses will be output
with no acceleration/deceleration.

Composite speed (Initial speed); 30 kHz or less

» Specify composite speed to make the component speed of each axis
become1.5 Hz or higher.

* However, for the medium-speed channels CH2 and CH3 of the Tr type, it
can be set to a maximum of K20000 Hz.
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(*3): Acceleration/Deceleration time (ms) <K constant>
KO to K32767
If this is 0, pulses will be output for the initial speed
composite speed) as is, with no acceleration/deceleration
(x4): Target value (Movement amount)
K-8388608 to K8388607
Infinite feeding is not available.
When operating only one axis,
a) In incremental mode, set the target value for the
axis which will be not be operated.
b) In absolute mode, set the target value for the axis
which will not be operated the same as the
current value.
Infinite feeding is not available during the linear
interpolation control.

(*5): Component speed (Initial speed and max. speed of each axis)
This is stored as 2 words in real numbers type.

X-axis com-  — (composite speed) X (X-axis movement amount)
ponent speed . /((x_axis movement amount)?+(Y-axis movement amount)2)
Y-axis com- - (composite speed) X (Y-axis movement amount)

ponentspeed . f{x 2is movement amount?+(¥-axis movement amount)’)
Composite speed (Initial speed): Set to 30kHz or less.

Example) Even if the initial speed is corrected (see 26), the calculation
value will be stored as is in the operation result storage area.

(*6): Frequency range
The system automatically selects the frequency range for each
component of each axis.
Range 0: 1.5 Hz to 9.8 kHz
Range 1: 48 Hz to 100 kHz
Range 2: 191 Hz to 100 kHz
a) If maximum speed = 9800 Hz
If initial speed < 1.5 Hz, initial speed is corrected to 1.5 Hz,
and range 0 is selected.
If initial speed = 1.5 Hz, range 0 is selected.
b) If 9800 Hz < maximum speed = 100000 Hz,
If initial speed < 48 Hz, initial speed is corrected to 48 Hz,
and range 0 is selected.
If 48 Hz = initial speed < 191 Hz, range 1 is selected.
If initial speed = 191 Hz, range 2 is selected.
(¥7): Number of acceleration/deceleration steps
The system automatically calculates the number of acceleration/
decelaration steps in the range 0 to 60 steps.
+ |f the oepration result is 0, pulses are output for the initial speed
(composite speed) as is, with no acceleration/deceleration.
» The number of acceleration/deceleration steps is found using the formula:
acceleration/deceleration time (ms) x component initial speed (Hz)
Example)
With incremental, initial speed 300 Hz, max. speed 5 kHz, acceleration/
deceleration time 0.5 s, CHO target value 1000, CH1 target value 50

CHO componet _ _ 300 % 1000

initial speed R 500 =299.626 Hz
CH1 componet . _S0X50_ _ 14 gg1 1z

initial speed (1w02 + 502}
CHO number of acceleration/deceleration steps
=500 107 % 299.626= 147.8 =>60 steps
CH1 number of acceleration/deceleration steps

=500% 10 x 14.98157.4 => 7 steps

MNote) Precaution for the specification of composite speed (initial speed)
If each component speed (initial speed ) of CHO and CH1 which
is calculated using the following formula is not 1.5 kHz or higher,
the path may not be linear.
> 1.5 (Ax2+A4y2)

Ax

Z1x :CH of which distance betwen the target value and
the current value is short.

Ay :CH of which distance betwen the target value and
the current value is long.
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Sample program of interpolation control
Wiring example

Near home

Near home

Home sensor for CHO| X4

Home sensor for CH1| x5

sensor for CHO

sensor for CH1

FP-X
Control unit
Input terminal
-
Home return start W 0 C—e
1
Positioning start X1 —TC C—e
1
Emergency stop %2 —T—C C—e

X6

=1
——N

X7

Stepping motor

coM  — (= side)
QCutput terminal R R
il R1 Common
Pulse output CW L
for CHO Yo [ [. o
Pulse output CCW 1 : C?Jr\"r}mon
for CHO I ; é
Pulse output CW ve S22 Stepping motor
for CH1 Js driver
Fulse output CCW
for CH1 Y3
+ &
- 24V DC
- & power
supply

a,_/o/

(— side)

Moving table

(+ side)
—(CH1)

Common
CW
Common

_J' l) cow
%% 3 % Stepping motor
driver
Ri - Ri
R R

(+ side)

L1

{CHOD)

Note) When the stepping motor input is a 5 V optical coupler type, connect a 2 kQ (1/2 W) resistor with
the R1 and a 2 kQ (1/2 W) to 470 Q (2 W) resistor with the R2.

Table of 1/O allocation

1/0 No. Description
X0 Home return start signal
X1 Positioning start
X2 Emergency stop
X6 Near home sensor
X4 Home sensor
YO Pulse output CW CHO
Y1 Pulse output CCW
X7 Near home sensor
X5 Home sensor CH1
Y2 Pulse output CW
Y3 Pulse output CCW
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Restrictions on positioning data setting

¢ Designate settings for the target position and moving amount so they are within the following range.
Allowable range: -8,388,608 to +8,388,608

* When using in combination with other positioning instructions like F171, designate so the target value
is within the above range, even in those instructions.

Sample program

Continuous interpolation control
¢ Using the linear interpolation function, perform positioning control that draws trajectory like the one

shown below.

» (X-axis)
CHO

P1(0, 0) P2 (10000, 0) CaRaEich

| mmm— ]

P3 (0, 10000) P4 (10000, 10000)
(Y-axis)
CH1
CW direction

Relay allocation

Relay No. | Description Relay No. | Description
X1 Positioning start R9010 Always ON
X2 Emergency stop switch R911C Pulse output flag (CHO)
R20 From P1 to P2 start R911D Pulse output flag (CH1)
R21 From P2 to P3 start
R22 From P3 to P4 start
R23 From P4 to P1 start
R2F Positioning done

Data register allocation

Data register

Item NoO Details On this program details
DTO to DTA Control code Control code when executing linear interpolation,
absolute
DT2 to DT3 Startup speed 2000 Hz
User setting | DT4 to DTS Target speed 2000 Hz
area for DT6 Accele.ratlo.n/de- 0ms
linear celeration time
interpolation DTS to DT9 Target position Specify the target position of X-axis when moving
(X-axis) from P1 - P2 —» P3 —» P4 — P1.
Target position Specify the target position of Y-axis when moving
DT10t0 DT |y 5sis) from P1 — P2 — P3 — P4 — P1.

Work area

DT12 to DT23

Operation result

storage area

Parameters calculated due to instruction
execution are stored.
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Program

0

22

31

52

61

82

Ell

12

121

142

150

17

R9010
—| F————{ Fo mv H 1010 . DTO
[FO MV , K2000 DT 2
L [Fomv . DT2 DT 4
[Fomv , Ko DT 6
RII1C F{SHD R2F
o E R T
R20
— |
R20
—| FH( oF — F1 oMv , K10000 , DT8
[Fi DMV KO DT 10
B [FI75 SPSH,DT O K0
R9IIC R20  RZF
I or )
ROIID
R21
_R‘zl
—||—(Dr)—[F| DMV , KO DT 8
[FI DMV, K 10000 DT 10
= [ FI75 SPSH,DT 0 KO
RO11C RZI  R2F
OF/ — =
R9TID
R22
e —
R22
—i F( oF y— F1 DMv , K 10000 DT 8
[ FI DMV, K 10000 DT 10
[F175 SPSH,DT 0 KO
RO11C R22  R2F
— (o — K
R9TID
R23
_| '7
R23
—||—(DF)—[F1 DMV , KO DT 8
[Fi DMV KO DT 10
= [ FI75 SPSH.DT O Ko
ROIIC RZ3
B ey
ROIID
X2
—
X2
— F——{Fomv , Hios DT 90052
L [ Fo mv H 100 DT 90052
L [ Fo mv H 1108 DT 90052
= [FOMV . HI100 DT 90052
(E

M3 L ey

- SN T
| Lrl | |

TR
1 Lrl | | 1

TR
| Lrl | | |

- TR

I Iy N

=]

.
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Home return operation (Minus direction)

When X0 turns on, the pulse is output from CCW output Y1 of the specified channel CHO and CCW
output Y3 of the specified channel CH1, and the return to home begins.

In CHO, when X6 turns on, deceleration begins, and when X4 turns on, home return is completed. After
the return to home is completed, the elapsed value areas DT90348 and DT90349 are cleared to 0.

In CH1, when X7 turns on, deceleration begins, and when X5 turns on, home return is completed. After
the return to home is completed, the elapsed value areas DT90352 and DT90353 are cleared to 0.
When the operations in both CHs is completed, the return to home completes.

0V (24 Vv DC)

1
FP-X Trtype Home return start
ClERRERCH O

Pulse output CW | Y0 :
[ | Y2 | |
s .
é Pulse output CCW | YI L% N\ hioine mput -
’ s -"JO%?“ g Near home input
1o N\
'(;1?\}2: S Home input
N
_ Near home input .
(— side) (+ side)
Motor ——
—] AV VA VANV, VWY (CHD
X5 X7
Home sensor Near home sensor )
J
(— side) (+ side)
Motor — ——————
\ AV VAV VALY T (CHO)
X4 X5

Home sensor Near home sensor j
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Program

X0 RO11C  R9IID R4 R40 e
—| H(oF —H - 4 [+ —L Positioning operation running J
R40 -

el

R40 Ra1 —_—— o — e — s —— —

— (oF ) [ -+ - - Positioning operation start J

R41

Positioning data table (CHO, CH1)

—fF—{F omv Wizt oT200 ] . 5t | Control code #__tH1121

[F1 DMV, K 200 ,DT202 ] brans | Initial speed - 200 Hz
i & Gime | Max. speed - 2000 Hz

[Fl DMV . K 2000 . DT 204 ] o | ion tme _: 150 ms
B 7 EIE] : N

ormg | Deviation counter clear input : Not used

i [F1 DMV, K 150 ,DT206 ] | e

[Fi omv . Ko .DT208 | Dy 114 25°%)

il 4B Hz o100 kHz

Home return CCW

-Pulse output instruction (Home return)

B [Fi?l SPDH, DT 200 . KO :I ————— —+ —| The data tabie headed by DT200 is used and pulses _J
_are output from CHO. o -
B [Fi?l SPDH, DT 200 LK1 ] ————— = —| “Puise outp;l instruction (Home returm) .
[ The data table headed by DT200 is used and pulses J
_are output from CH1 _ _
RS11C R40 R44 R42
_| ( ) | P I T I
e I AT L. B 'tCHO home return completes J
R42 SR e e
I— -
R911D R40 R44 B | s e s g o e o s
_l ( ) | | i I |
DF.~ [ AT E 7_-CH1 home return completes J
R43 . == s
R42 R43 R44 P 2 e ) S VU T DR

S | [ —_-Home return completes - J

|| (o ) ST [ ——
1 —)—[FO MV, H110 DT 90052]— -=-r —tCHU near home deceleration start J

- [Fo mv . H100 DT 90052 |
— | (oF ) >4
— 1 —)—EFO MV, H1110 DT 90052] e -L-CH1 near home deceleration start J

= [Fo mv .H1100 . prooosz | b

n Key Point:

As there is not interpolation function for the home return, the home return should be executed for each
channel. After the home return for both channels is completed, the positioning operation running
program (R40) turns off.

Pulse output diagram

CHO
MNear home sensor Home sensor
X0 ON X6 ON %4 ON
2000 Hz
200 Hz
OHz :
- - - -
150 ms 150 ms
CH1 Near home sensor Home sensor
X0 ON X7 ON X5 ON
2000 Hz !
200 Hz
0OHz
- - e B
150 ms 150 ms
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9.5 PWM Output Function (Pulse I/0O Cassette)

9.5.1 Overview of PWM Output Function

PWM output function

With the F173 (PWMH) instruction, the pulse width modulation output of the specified duty ratio is
obtained.

System register setting

When using the PWM output function, set the channel corresponding to the system register 402 to
“PWM output”.

EE
Note:

The pulse 1/O cassette (AFPX-PLS) cannot be used with the FP-X Tr type.

9.5.2 Instruction to be Used for PWM Output Function

PWM Output Instruction F173

X6
— F——{Fo0 MV, K1, DT100 ] While X6 is in the on state, a pulse with a
period of 502.5 ms and duty ratio of 50% is
[FO MV, K500, DT101 ] output from YO of specified channel "CHO".
When the program runs, the data table will be
[F173 PWMH, DT100, KO ] as shown below.
Data table
DT100 Control code *1 1K1
DT101 Duty *2 : 50%
*1: Specify the control code by setting the K constant.
Resolution of 1000 Resolution of 100
K Frequency (Hz) | Period (ms) K Frequency (Hz) Period (ms)
KO 1.5 666.67 K20 15.6 k 0.06
K1 2.0 502.51 K21 20.8k 0.05
K2 4.1 245.70 K22 25.0k 0.04
K3 6.1 163.93 K23 31.3k 0.03
K4 8.1 122.85 K24 41.7k 0.02
K5 9.8 102.35
K6 19.5 51.20 However, f ort he medium-speed ¢ hannel
K7 48.8 20.48 CH2 and CH3 of the Tr type, it is not possible
K8 97.7 10.24 to specify from K21 to k24.
K9 201.6 4.96
K10 403.2 2.48
K11 500.0 2.00
K12 694.4 1.44
K13 1.0k 0.96
K14 1.3k 0.80
K15 1.6k 0.64
K16 21Kk 0.48
K17 3.1k 0.32
K18 6.3k 0.16
K19 12.5k 0.08
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*2: specification of duty (specify using K constant)
If the control code is KO to K19, the duty is KO to K999 (0.0% to 99.9%).

If the control code is K20 to K24, the duty is KO to K990 (0% to 99%).
Values are specified in units of 1% (K10) (digits behind the decimal point are rounded off).

Note:

o If a value outside the specified range is written to the duty area while the instruction is being executed,
a frequency corrected to the maximum value is output. If written when instruction execution is started,
an operation error is occurred.
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Chapter 10

High-speed counter, Pulse Output and
PWM Output functions
(For Ry Type)




10.1 Overview of Each Functions

Describes the functions of the relay type (Ry type) FP-X control unit.

10.1.1 Usable Units and Cassettes

1. The pulse input can be counted using the inputs X0 to X7 of the main unit (Single-phase 8 channels,
2-phase 4 channels)

2. The pulse input can be counted (high-speed counter) or the pulse output and PWM output can be
carried out using the pulse I/O cassette (AFPX-PLS).
Single-phase 2-channel or 2-phase 1-channel pulse count can be carried out for one pulse I/O
cassette (AFPX-PLS). Also, 1-ch pulse output is available.
Using the pulse I/O cassette enables the count of the faster pulse than the input of the main unit.

Restrictions on the pulse 1/O functions of each control unit

C14 Ry C30 Ry C60 Ry
type type type
Input of main unit X0 to X7 A A A
Input and output of Cassette mounting part 1 A A A
Pulse 1/O cassette (AFPX-PLS) | Cassette mounting part 2 N/A A A

A: Available, N/A: Not available
10.1.2 Three Pulse I/O Functions

There are three pulse 1/O functions built into the FP-X Ry type
High-speed counter function (Control unit/Pulse I/O cassette)
Encodiar oulpetls input 0 FP-X The high-speed counter function counts external
the high-speed counter inputs such as those from sensors or encoders.
When the count reaches the target value, this
function turns on/off the desired output.

Roller Motor Encoder

T\ AN
‘\J“_/rl\jj_/l‘—
nverter

START
STOP signal

Cutter blade control signal

Cutter

Tape, lead wire

Pulse output function (Pulse I/O cassette)

Stepping motor - Gombined with a commercially available motor
FP-X Servo motor

Pulse output CW : : TP
= rn mg ; drl.ver, the funct.lon .enable.s positioning control.
Pulse output CCW 310|m1 _:@)? With the exclusive instruction, you can perform
igupigs N : .
v et e trapezoidal control, home return, and JOG
Pulse output CW i
A utpul D operation.
AFPX-PLS /
] Pulse output CCW | Motor | |
va JLLUL | driver 2 -

Stepping motor
Servo motor
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PWM output function (Pulse I/O cassette)
@ When you increase the pulse width... By using the exclusive instruction, the PWM output

J I_l I_l L % function enables a pulse output of the desired duty
ratio.

™. Heating increases.

® When you decrease it... ~_

d

[ ]

Heating decreases.

10.1.3 Performance of Pulse I/O Function

Number of Channel

High-speed counter Pulse output
Single-phase 8 channels or
2-phase 4 channels
When using C30/C60 | Max- single-phase 4
Notel) channels and 2-phase 2 Max. 2 channels
channels
Single-phase 2 channels or
2-phase 1 channel
Note) When one unit is added for C14, and 2 units are added for C30 and C60.

Built in Control unit None

Pulse I/O cassette
(AFPX-PLS)

When using C14 Nt 1 channel

Counting range

o K-2, 147, 483, 648 to K+2, 147, 483, 647 (Coded 32-bit binary)

¢ The built-in high-speed counter is a ring counter. Consequently, if the counted value exceeds the
maximum value, it returns to the minimum value. Similarly, if the counted value drops below the
minimum value, it goes back to the maximum value and continues counting from there.

Max value= | +2,147,483,647
+2,147,483,646

+2,147,483,645

H”III‘-

—2,147 483,646

—2,147,483,647
Min.value= | —2,147, 483,648

rc JYR

When the linear interpolation instruction F175 is used, the value for the amount of travel should be set so
that it is within the range indicated below.
-8,388,608 to +8,388,607 (Coded 24-bit binary)
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10.2 Function Specifications and Restricted ltems

10.2.1 Specifications

High-speed counter function
High-speed counter by the input of the main unit

Memory area being used

Performance specifications

Channel No. Input contact | Control Elapsed Target Minimum input ’\élgjlnr:?]m
flag value area | value area | pulse width "% Nod2)
speed
DT90300 | DT90302
CHO X0 R9110 | bToo301 | DT90303
DT90304 | DT90306
CH1 X1 RO111 | Droo3os | DT90307
DT90308 | DT90310
CH2 X2 ROM2 | broo30e | DT90311
. DT90312 | DT90314
I[Smgle phtalse] CH3 X3 R9113 DT90313 DT90315 . ot
ncremental, HS
DT90316 | DT90318
Decremental CH4 X4 R9114 DT90317 DT90319
DT90320 | DT90322
CHS5 X5 ROMS | bTo0321 | DT90323
DT90324 | DT90326
CH6 X6 RO116 | proos2s | DT90327
DT90328 | DT90330
CH7 X7 ROM7 | broos20 | DT90331
X0 DT90300 | DT90302
CHO X1 R9110 | broo3o1 | DT90303
> ohase X2 DT90308 | DT90310
[2-phase] CH2 X3 RO112 | DToo309 | DT90311
Z-phase input X4 DT90316 | DT90318 | (COHS S Kz
One input Cha4 X5 ROM4 | bTo0317 | DT90319
X6 DT90324 | DT90326
CH6 X7 RO16 | bTo0325 | DT90327

Related instructions:
FO(MV) :High-speed counter control
F1(DMV) :Read/write of elapsed value of high-speed counter
F166(HC1S) :Target value match on
F167(CH1R) :Target value match off

Note1)

Reference: For information on minimum input pulse width,

<10.3.3 Minimum Input Pulse Width>.
Note2) When using the high-speed counter of the main unit only
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High-speed counter when using pulse I/O cassette (AFPX-PLS)

Memory area being used Performance specifications
Channel No. oL Control Fkpeca TR/ . AU Maximum
contact fla value value input pulse TG e
M) 9 area area width "2 9sp
X100 DT90332 DT90334
CH8 x102) | R918 | prgo333 | DT90335
. X101 DT90336 DT90338 Single-phase 2
E:gg::;:?e] oo xt02) | RO | DTo0337 | DT90339 | 6.25 pis channels: 80 kHz
’ CHA X200 DT90340 | DT90342 | (100 ps) Single-phase 4
Decremental Noted) (X202) R911A DT90341 DT90343 n channels: 50 kHz
CHB X201 R911B DT90344 DT90346
Noted) (X202) DT90345 | DT90347
[2-phase] X100 DT90332 DT90334
2 phase input | CT18 X101 RO118 | pro0333 | DT90335 2-phase 1
op . P (X102) 16.7 ps channel: 30 kHz
ne inpu 2-phase 2
Direction CHA X200 | ngria | DTo0340 | DTo03az | (19049 o, 25 KHz
distinction ote4) DT90341 DT90343
(X202)
Related instructions:
FO(MV) :High-speed counter control
F1(DMV) :Read/write of elapsed value of high-speed counter
F166(HC1S) :Target value match on
F167(CH1R) :Target value match off

Note1) The values in parentheses are for the reset input. The reset input X102 can be set to either CH8
or CH9. The reset input X202 can be set to either CHA or CHB.

‘el Reference: For information on minimum input pulse width,
<10.3.3 Minimum Input Pulse Width>.

Note3) When using the AFPX-PLS only
Note4) CHA/CHB can be used when 2 units of AFPX-PLS are installed.
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Pulse output function
Pulse output when using pulse I/O cassette (AFPX-PLS)

Input/output contact number used Memory area used
. CCW Devi-
High-speed cw or ation Near Elapsed Target
counter channel or - Home home Control
dire- counter . . value value
No. pulse ) input input flag
ction clear Note3) area area
output
output output
DT90052 DT90348 | DT90350
CHO Y100 Y101 Y102 X102 <bitd> R911C DT90349 | DT90351
Indepen-
dence DT90052 DT90352 | DT90354
CHA1 Y200 Y201 Y202 X202 <bitd> R911D DT90353 | DT90355
DT90348 | DT90350
Inter- Linear Y100 Y101 i;g; i;g; DT90052 | R911C | DT90349 | DT90351
polation Y200 Y201 Note1) Note1) <bit4> R911D | DT90352 | DT90354
DT90353 | DT90355

Max. output frequency
- Using one ch: Max. 100 kHz
- Using two chs: Max. 80 kHz

Note3)

Related instructions
FO (MV) :high-speed counter control
F1 (DMV) :Read/write of elapsed value of high-speed counter
F171 (SPDH) :trapezoidal control/home return

F172 (PLSH) :JOG operation
F174 (SPOH) :Data table control

(
(

F175 (SPSH) :Linear interpolation control
)

Note1) The home return operation of the interpolation axes should be performed for every channel.

Note2) & Reference: For DT90052, see <10.4.4 Pulse Output Control Instruction (FO) (F1)>.
Note3) When using the AFPX-PLS only

PWM output function
PWM output when using pulse I/O cassette (AFPX-PLS)

High- Memory area
speed Output used
Output frequency ) )
counter contact No. (duty) Related instructions
channel used Control flag
No.
-When resolution = 1000, FO(MV) (High-speed counter
CHO Y100 R911C 1.5 Hzto 12.5 kHz control)
(0.0 t0 99.9%) F1(DMV) (Read/write of
-When resolution = 100, elapsed value of high-speed
CHA1 Y200 R911D 15.6 kHz to 41.7 kHz counter)
(0 to 99%) F173(PWMH) (PWM output)
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10.2.2 Functions Used and Restrictions

High-speed counter built in the control unit

2-phase Single-phase
No. of channels Max. frequency No. of channels Max. frequency

0 - 1 10 kHz
0 - 2 10 kHz
0 - 3 10 kHz
0 - 4 10 kHz
0 - 5 10 kHz
0 - 6 10 kHz
0 - 7 10 kHz
0 - 8 10 kHz
1 5 kHz 0 10 kHz
1 5 kHz 1 10 kHz
1 5 kHz 2 10 kHz
1 5 kHz 3 10 kHz
1 5 kHz 4 10 kHz
1 5 kHz 5 10 kHz
1 5 kHz 6 10 kHz
2 5 kHz 0 10 kHz
2 5 kHz 1 10 kHz
2 5 kHz 2 10 kHz
2 5 kHz 3 10 kHz
2 5 kHz 4 10 kHz
3 5 kHz 0 10 kHz
3 5 kHz 1 10 kHz
3 5 kHz 2 10 kHz
4 5 kHz 0 -

Pulse 1/0 set (AFPX-PLS) high-speed counter

2-phase Single-phase
No. of channels Max. frequency No. of channels Max. frequency

0 - 1 80 kHz
0 - 2 80 kHz
0 - 3 50 kHz
0 - 4 50 kHz
1 30 kHz 0 _

1 30 kHz 1 50 kHz
1 30 kHz 2 50 kHz
2 25 kHz 0 _

Conditions: When the duty is 50%, and the match on/off instruction is not used.
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Restrictions on I/O allocations

« Various functions listed in the table of specifications cannot be allocated to one I/O at the same time.

¢ Except for the examples noted below, inputs and outputs that have been allocated to the various
functions cannot be allocated as normal inputs and outputs.

Exceptional cases (AFPX-PLS)

Example 1:

If no reset input is used in the high-speed counter function, X102 and X202 can be used as normal
inputs.

Example 2:

If no output is used to clear the differential counter in the pulse output function, Y102 and Y202 can be
used as normal outputs.

Restrictions on the execution of related instructions (F166 to F175)

e If an instruction related to the high-speed counter “F166 to F175” is executed, the control flag (special
internal relay: R9110 to R911D) corresponding to the channel used turns on.

¢ Please be aware that the control flag “in progress” may change while a scan is being carried out. To
prevent multiple read access to this special internal relay, you should generate a copy of it at the
beginning of the program.

¢ When the control flag for a channel turns on, another instruction using that same channel cannot be
executed.

10.2.3 Booting Time

The booting time is the time span from the execution of the instruction to the actual pulse output.

Type of instruction Booting time

CW/CCW is set : Approx. 200 ps (with 30 steps)
Approx. 400 ps (with 60 steps)

Pulse/direction is set:  Approx. 500 ps (with 30 steps) "
Approx. 700 ps (with 60 steps) "

Pulse output instruction F171
(SPDH)
Trapezoidal control/home return

Pulse output instruction F172

CW/CCW is set : Approx. 20 us
(PLSH) Pulse/direction is set:  Approx. 320 ps "'
JOG operation
FSU;SOGH(;UtpUt instruction F174 CW/CCW is set : Approx. 30 us
Pulse/direction is set:  Approx. 330 ps "'

Data table control

PWM output instruction F173

(PWMH) Approx. 30 us

Note) If pulse/direction is set, a waiting time (approx. 300 us) is included from the time that the direction
output goes on until the pulse output instruction can be executed.
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10.3 High-speed Counter Function

10.3.1 Overview of High-speed Counter Function

e The high-speed counter function counts the input signals, and when the count reaches the target value,

turns on and off the desired output.

e To turn on an output when the target value is matched, use the target value match ON instruction F166
(HC1S). To turn off an output, use the target value match OFF instruction F167 (HC1R).
¢ Preset the output to be turned on and off with the SET/RET instruction.

Setting the system register

In order to use the high-speed counter function, it is necessary to set the system register No. 402 for the
input of the main unit, and the system registers No. 400 to 401 for the pulse I/0 cassette.

10.3.2 Input Modes and Count

Incremental input mode

AFPX-PLS:X100(X101)

X200(X201) ..
Count o| [ | K | 4 ’ N n-3]n-2’n-| n |
—— -
Two-phase input mode
, (Increment input: CW}
Unitinput  AFPX-PLS! ON
X0 xwo, | L[ L] . el
(X2 x4 Xg)  (X200)
: ON
X1 xon . [ T T Lore
(X3X5X7)  (X201).
Count| 0 [ 1 [ 2 ] a1 n
—_—
D tinput: CCW
Unitinput  AFPX-pLg, (Decrementinpy J -
X0 X100 , I I -
(X2 X4 X6)  (X200)
SN TN o I O EN O
(X3X5X7)  (X201) -
Countln n-1 l n-2 n3 2 I 1

Decremental input mode

AFPX-PLS:X100(X101)
X200(X201)

Count |n[?

n-2

n3[ng [a]z]1]o]

—_—

Individual input mode: only for pulse I/O
cassette
(Incremental/decremental input mode)

AFPX-PLS. ON
xioo fFLFLFLFL_ FLFLFL o

(X200)
) ON
X101 OFF
(X201)"
Count|0|1|2[a_4 3 z|1|zle|4|3
1

| | ]
Increasing  Decreasing Increasing  Decreasing

—_—

Direction discrimination: only for pulse I/O cassette

i o
ot o
comf 2]+ [o[:[1] 5
| |
Increasing Decreasing
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Count for reset input: only for pulse I/O cassette
(Incremental input mode)

X or X S L L oF
(X200 or X201)— ; - ﬂ_ﬂ_ OFF
xioz ___®f lo

(X202)

2 ‘ 0

- =
count is
prohibited.

The reset input is executed by the interruption at (1) on (edge)
and (2) off (edge).

(1) on (edge) ... Count disable, Elapsed value clear

(2) off (edge) ... Count enable

DT90052 (bit2): “able/disable” setting of the input can be set
by the reset input.

10.3.3 Minimum Input Pulse Width

For the period T (1/frequency), a minimum input pulse width of T/2 (single-phase input) or T/4 (two-
phase input) is required.

<Single phase> <Two-phase>
T T

- I
| | | |
| |
lrd—h-!d—b-: | : |
ERgpE BERE
2 2 | : |
[E— | + |
| | | | I
|

T'7T 1'7

4 4 4 4
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10.3.4 1/0O Allocation

¢ As shown in the table of specifications, the inputs and outputs used will differ depending on the
channel number being used.

e The output turned on and off can be specified with instructions F166 (HC1S) and F167 (HC1R) for
desired output relays (Yn:n<300).

When using CH8 of the pulse I/O cassette When using CH8 of the pulse I/O cassette
with incremental input and reset input with two-phase input and reset input
FP-X Ry type FP-X Ry type
Count input AFPX-PLS i AFPX-PLS
P X100 A phase input X100
d B phase input q
Reset input Reset input xiot
i ON and OFF output v ON and OFF output

* The output turned on and off when the target * The output turned on and off when the target

value is reached can be specified as desired value is reached can be specified as desired

from the outputs of the main unit or add-on from the outputs of the main unit or add-on

cassette. cassette.

Reference: <10.2.1 Table of Specifications>

10.3.5 Instructions used with High-speed Counter Function

High-speed counter control instruction (FO)

e This instruction is used for counter operations such as software reset and count disable.

» Specify this instruction together with the special data register DT90052.

¢ Once this instruction is executed, the settings will remain until this instruction is executed again.

Operations that can be performed with this instruction
¢ Counter software reset (bit0)

¢ Counting operation enable/disable (bit1)

¢ Hardware reset enable/disable (bit2)

e Clear high-speed counter instructions F166 to F167

o Clear target value match interrupt

Example: Performing a software reset

In case of CHO In case of CH1
X7 X7
F<DF »—{Fo mv, H 1, bTeoos2] | @ —( DF —{Fo, MV, H 1001, DT90052] | @
[Fo MV, H o, DT90052] | @ [Fo, MV, H 1000, DT90052] | @

In the above program, the reset is performed in step (1) and 0 is entered just after that in step (2). The
count is now ready for operation. If it is only reset, counting will not be performed.
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High-speed counter/pulse output control flag area of FP-X Ry type

15 tl2n 87 43 0 e The area DT90052 for writing channels
ENTS005S | and control codes is allocated as shown in
L J L J

o the left figure.
bkt ig"? « Control codes written with an FO (MV)
instruction are stored by channel in
special data registers DT90360 to

Clear high-speed counter instruction

0: Continue 1: Clear Note) In the reset input setting, the reset
Reset input setting Mete) input (X102 or X202) allocated in the
0 Available 1. Not available high-speed counter setting of the
Count system registers are defined to

0: Permit_ 1: Prohibit

Software reset
0:No 1:Yes

“enable/disable”.

High-speed counter control code monitor area

High-speed counter Control code monitor area
Channel No. FP-X Ry type FP-X Tr type

ch0 DT90360 DT90370
ch1 DT90361 DT90371
ch2 DT90362 DT90372
ch3 DT90363 DT90373
ch4 DT90364 DT90374
ch5 DT90365 DT90375
ch6 DT90366 DT90376
ch7 DT90367 DT90377
ch8 DT90368 -
ch9 DT90369 -
chA DT90370 -
chB DT90371 -

Elapsed value write and read instruction (F1)

e This instruction changes or reads the elapsed value of the high-speed counter.

» Specify this instruction together with the special data register DT90300.

e The elapsed value is stored as 32-bit data in the combined area of special data registers DT90300 and
DT90301.

e Use this F1 (DMV) instruction to set the elapsed value.

Example 1: Writing the elapsed value
X7 Set the initial value of K3000 in the high-speed
—| (DF )}—{F1 DMV, K3000, DT90300 ] counter.

Example 2: Reading the elapsed value

X7 Read the elapsed value of the high-speed
— F(DF )—{F1 DMV, DT90300, DT100 ] counter and copies it to DT100 and DT101.
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Target value match ON instruction (F166)
Example 1:

XA
— F(DF )»—{F166 HC1S, K0, K10000, Y7 ]

Example 2:
XB
— (DF }—{F166 HC1S, K2, K20000, Y6 ]

Target value match OFF instruction (F167)
Example 1:

XC
| F<(DF )}—{F167 HC1R, K1, K30000, Y4]

Example 2:
XD
—| F<(DF )}—{F167 HC1R, K3, K40000, Y5 ]

If the elapsed value (DT90300 and DT90301)

for channel 0 matches K10000, output Y7 turns

on.

If the elapsed value (DT90308 and DT90309)

for channel 2 matches K20000, output Y6 turns

on.

If the elapsed value (DT90304 and DT90305)

for channel 1 matches K30000, output Y4 turns

off.

If the elapsed value (DT90312 and DT90313)

for channel 3 matches K40000, output Y5 turns

off.

FP-X Ry type — Elapsed value and target value areas of high-speed counter chOto chB

Elapsed value area

Target value area

DT90300 to DT90301

DT90302 to DT90303

DT90304 to DT90305

DT90304 to DT90307

DT90308 to DT90309

DT90310 to DT90311

DT90312 to DT90313

DT90314 to DT90315

DT90316 to DT90317

DT90318 to DT90319

DT90320 to DT90321

DT90322 to DT90323

DT90324 to DT90325

DT90326 to DT90327

DT90328 to DT90329

DT90330 to DT90331

DT90332 to DT90333

DT90334 to DT90335

DT90336 to DT90337

DT90338 to DT90339

DT90340 to DT90341

DT90342 to DT90343

ngr;:;zsizlcl\?;mer Control flag
chO R9110
ch1 R9111
ch2 R9112
ch3 R9113
ch4 R9114
ch5 R9115
ch6 R9116
ch7 R9117
ch8 R9118
ch9 R9119
chA R911A
chB R911B

DT90344 to DT90345

DT90346 to DT90347
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10.3.6 Sample program (Control Unit and Main Unit I/O)

Positioning operations with a single speed inverter

Wiring example
FP-X Ry type Input terminal

Conveyor
Encoder input X0
1
Operation start X5 —1—0 O
COM  ——
Encoder
Qutput terminal Inverter
Inverter operation| YO > Operation/Stop
-+ ,__._f\_[l
- 4 coMm
Operation chart 1/0 allocation
1/0 No. Description
Speed Main X0 | Encoder input
: unit X5 | Operation start signal
1/0 YO | Inverter operation signal
' R100 Positioning operation running
Number of pulse R101 Positioning operation start
! , R102 Positioning done pulse
vo I R9110 High-speed counter CHO control flag
Program

When X5 is turned on, YO turns on and the conveyor begins moving. When the elapsed value (DT90300
and DT90301) reaches K5000, YO turns off and the conveyor stops.

X5 R9110 R102 R100 e
— HoF )T L 1 -t  Postioning operstions rnring __
R100
R100 " IF_1101 (e m—— e ——— .
= L - Positoning operations start _____|
| | [F1 DMV KO . DT90300 :I_ ______ L ?gjrﬁgsr%l’a Dsed value of high- speed
- — i — i — — i — — —_—
[F167HCIRKO . K5000 Y0 }--} - - Target value match off instruction
KN [ 1 YO goes off when elapsed value of htgh

[Sels high-speed counter CHUJ
[When elapsed value reaches 5000]

R101 Y0 S
| <8 > 1 Setithe invertr operatin signal YO'
R9110 R100 TO R102

—or ) |

L&
R102

::: - |_|:TMX 0,

L ¢
ks 7 |

—— e ——— - — - — - — - —

0.1 s type timer
* Setting K5 and using it as a 0.5 s timer |

L
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Positioning operations with a double speed inverter

Wiring example

FP-X Ry type Input terminal
Encoder input X0

-
Operation start X5 O O

COM
Encoder Motor
Output terminal S
nverter
Inverter operation| Y0 < g '2 a Operation/Stop
Inverter high-speed| Y1 Fast/Slow
+ ff :
- s coM
Operation chart 1/0 allocation
1/0 No. Description
Seed Main X0 | Encoder input
pee unlit X5 | Operation start signal
. /o YO | Inverter operation signal
: d Y1 | Inverter high-speed signal
o} 4500 5000 iioni i i
Number of pulse X R100 Pos!t!on!ng operat!on running
= . R101 Positioning operation start
vo - : 'I R102 Arrival at deceleration point
: R103 Positioning done pulse
vi - I R900C Comparison instruction <flag>
R9110 High-speed counter CHO control flag
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Program

When X5 is turned on, YO and Y1 turn on and the conveyor begins moving. When the elapsed value
(DT90300 and DT90301) reaches K4500, Y1 turns off and the conveyor begins decelerating. When the
elapsed value reaches K5000, YO turns off and the conveyor stops.

[Sets high-speed counter CHO]
[When elapsed value reaches 5000]

R101

1
>
R100

—] |—|:F5| DCMP K 4500

R100
_I |

1
R102

— s

R9110 R100

— o |

R103

|

R900C
lL
|

= T“r‘fﬂ

L
Al

=
ol |

_E ™X 0o,

X5 , Fono R103 R
— (oF 4 ' L H
R100
I
R100 . R0
— HoF ) L
R101
—||—|:F1 DMV KO . DT90300 }—————
[Fie7HciR ko Ks000 Yo J-t
_——

YO
_I: (5)___
Y

0190300 |} - - - -}

" Resets elapsed value of high-speed
__Ccounter CHO

Target value match off instruction |
0 goes off when elapsed value of high-

\ _Spe speed counter CHO reaches 5000 pulses.

. . - - _

+ 32-bit data comparison instruction |
RO00C turns on when the CHO high-speed counter

elapsed value becomes greater than 4500 pules |

—‘rTSpeed reduction point reached J
r_R_eset the_lnverter_ high- sp_eed 5|gn_al "Y1 "_J
Positioning done pulse (0.5 s) J

1'0.1 s type timer
-= Setting K5 and using itas a 0.5 s timer _J
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10.3.7 Sample program (Pulse I/O Cassette)

Positioning operations with a single speed inverter

Wiring example

Conveyor

FP-X Ry+AFPX-PLS
Input terminal
Encoder input X100
S -
Operation start | X102 O O
COM
Output terminal
Inverter operation| Y100 > ﬁ
- .
- L]

D— _~

Operation chart

Speed
0 5000
Number of pulse .
Y100 - L
Program

Encoder Motor
Inverter
Operation/Stop
COM
1/0 allocation
1/0 No. Description
Main | X100 | Encoder input
unit | X102 | Operation start signal
1/0 Y100 | Inverter operation signal
R100 Positioning operation running
R101 Positioning operation start
R102 Positioning done pulse
R9118 High-speed counter CH8 control flag

When X102 is turned on, Y100 turns on and the conveyor begins moving. When the elapsed value
(DT90332 and DT90333) reaches K5000, Y100 turns off and the conveyor stops.

[Sels high-speed counter CHSJ
[When elapsed value reaches 5000]

X102 RO118  R102 R100
| |—(DF \ L L r
/oAl A |
R100
R100 R101
i H(or ) {
R101
F—{F1 omv ko ,DT90332 |} -----
[Fi67HCIRK8 ,K5000 Y100 — }--
i il

R101 Y100
._| | d
| N

R9118 R100 TO IF_HDE

— oF)— | L

R102

A
| | I:TMX 0,
I

-

K5 :l L01stypet|mer
- -+ - Setting K& and using it as a 0.5 s timer |

- .[_ Positioning operations start
———— i —— — i — i — i — " —

= [— - Target value match off instruction
v Y100 goes off when elapsed value of hngh—

—_——e— e —— e — e — . — - — = —

10-17




Positioning operations with a double speed inverter

Wiring example
FP-X Ry+AFPX-PLS
Input terminal

Conveyor

Encoder input X100
1
Operation start | X102 C O
COM

Qutput terminal

Inverter operation| Y100

_.)_'/\
5

TS

Inverter high-speed| Y101
+

Ll
L

Operation chart
i

Speed
4500 5000
' Number of pulse '
i -
Y100 J I—
vi01 - I

Encoder o)<~ Motor
Inverter
Operation/Stop
Fast/Slow
COM
1/0 allocation
1/0 No. Description
. X100 | Encoder input
'\Si:? X102 | Operation start signal
e Y100 | Inverter operation signal
Y101 | Inverter high-speed signal
R100 Positioning operation running
R101 Positioning operation start
R102 Arrival at deceleration point
R103 Positioning done pulse
R900C Comparison instruction <flag>
R9118 High-speed counter CH8 control flag
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Program

When X102 is turned on, Y100 and Y101 turn on and the conveyor begins moving. When the elapsed
value (DT90332 and DT90333) reaches K4500, Y101 turns off and the conveyor begins decelerating.
When the elapsed value reaches K5000, Y100 turns off and the conveyor stops.

[Sets high-speed counter CHB)

(When elapsed value reaches 5000)

X102 RO118  R103 R100
—(oF —4K L r
— A A1 L
R100
R100 . il
— (oF ) L
R101
— —{F1 oMmv Ko ,DT90332 }------
[Fi67HCIRK8  ,K5000 ,Y100  }--
3

_| | _[TMX

R101 Yo
— | { s >
Y1
—<5 )
R100
—| |—{ F61 DCMP K 4500 ,DT90332 | ------
R100 R900C R102
— | [ -
R102 Y1
— FoF ) <R >
R9118 R100 TO R103
| HoF ) A i
R1?3 0, K5 1 |

—_——,e— e e— e — e —— — — —,

- -ﬁ * Positioning operations running
X s e — ) S— - —T E— i S— . E— - — '

- -£ * Positioning operations start
N e ot e ) e— (i — — ] — ], si— Yy — i

| f Resets elapsed value of high-speed
—counterCH8 __________________

= l— " Target value match off instruction |
1

Y100 goes off when elapsed value of high-
speed counter CHB reaches 5000 pulses

—

T 32-bit data comparison instruction 1
R900C turns on when the CHB high-speed counter
' elapsed value becomes greater than 4500 pules._}

—

- —E + Speed reduction point reached J

i . e o e e S e’ e St T 4
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10.4 Pulse Output Function (Pulse I/O Cassette)

10.4.1 Overview of Pulse Output Function

Instructions used and controls
Together with a commercially available pulse-string input type motor driver, the pulse output function can
be used for positioning control.

Exclusive
Type of control instru- Description Usable cassette
ction
Provides trapezoidal (table-shaped)
control for automatically obtaining
Trapezoidal control pulse outqus by specifying the initial
F171 speed, maximum speed,
(SPDH) acceleration/deceleration time and
target value.
Home return Enables automatic home return
operation. AFPX-PLS
Causes pulses to be output as long
as the execution condition is on. A
. F172
JOG operation target value can also be set, so that
(PLSH) .
pulse output stops at the point when
the target value is matched.
F174 Enables positioning control in
Data table control (SPOH) accordance with the data table.
Enables pulses to be output using
Linear interpolation F175 Istiirflri]rtlerf:;a(t:fn: C(())Qittr:Is, beyed the Only when using 2
P (SPsH) | Speciving postte speed, units of AFPX-PLS
acceleration/deceleration time, and
the target value.

Note:

¢ With the Ry type, the pulse I/O cassette (AFPX-PLS) is necessary to use the pulse I/O function.

Setting the system register
When using the pulse output function, set the channels corresponding to system registers 400 and 401
to “Use output YO to 2 as pulse output” or “Use output YO as PWM output”.
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10.4.2 Types of Pulse Output Method and Operation Modes

Clockwise/counter-clockwise output method
’q— Forward —»’-— Reverse —> Control is carried out using two
pulses: a forward rotation pulse and a

cwpuise |v1o0 - F 1 F1F1F1 reverse rotation pulse.

(Y200) |

CCW pulse | Y101 ¢ rLﬂ_ﬂ_ﬂ_ﬂ_
(Y201)'

).

Incremental counting ‘ Decremental counting

Pulse/direction output method (forward: OFF/reverse: ON)

’-— Forward —-—’-7 Reverse —> Control is carried out using one pulse
output to specify the speed and

Y100 . FLPLFLFLFL. FLFLFLFLf anotherto specify the direction of
(Y200)" -

rotation with on/off signals. In this

e vio1 * OFF | ON mode, forward rotation is carried out
direction [Sign] | (Y201). when the rotation direction signal is
OFF.

Incremental counting | Decremental counting

Pulse/direction output method (forward: ON/reverse: OFF)
’-— Forward 4+7 Reverse — Control is carried out using one pulse
output to specify the speed and

vioo 1L FLFLFLFL. _FLFLFLFf another to specify the direction of

(Y200), rotation with on/off signals. In this
T vio1 ! ON | OFF mode, forward. rotat.|0n |.s car.rled gut
direction [Sign] | (Y201) when the rotation direction signal is
ON.

Incremental counting | Decremental counting

A

Note:
The output signals are the numbers on the pulse I/O cassette.
When executing the pulse output, only pulses are output. The output memory Y100, Y200 and Y201is
not output.
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Operation mode

Incremental <Relative value control>
Outputs the pulses set with the target value.

Selected Pulse and direction Pulse and direction .
Mode HSC counting
Target Cw/CCwW forward OFF/ forward ON/ Method
9 reverse ON reverse OFF
value
Pulse output when Pulse output when
. Pulse output . . . . . .
Positive from CW direction output is direction output is Incremental
OFF ON
Pulse output when Pulse output when
. Pulse output . . . . . .
Negative from COW direction output is direction output is Decremental
ON OFF
Example:

When the current position (value of elapsed value area) is 5000, the pulse of 1000 is output from CW by
executing the pulse output instruction with the target value +1000, and the current position will be 6000.

Absolute <Absolute value control>
Outputs a number of pulses equal to the difference between the set target value and the current value.

Selected . . . .
Pulse and direction Pulse and direction .
Mode HSC counting
Target Cw/CCwW forward OFF/ forward ON/ method
9 reverse ON reverse OFF
value
Target value Pulse output when Pulse output when
Pulse output . . . . . .
greater than direction output is direction output is Incremental
from CW
current value OFF ON
Target value Pulse output when Pulse output when
Pulse output . . . . . .
less than direction output is direction output is Decremental
from CCW
current value ON OFF
Example:

When the current position (value of elapsed value area) is 5000, the pulse of 4000 is output from CCW
by executing the pulse output instruction with the target value +1000, and the current position will be

1000.

Home return

¢ When executing the F171 (SPDH) instruction, the pulse is continuously output until the home input
(X102 or X202) is enabled.
e To decelerate the movement when near the home position, designate a near home input and set bit 4
of special data register DT90052 to off — on — off.
e The deviation counter clear output can be output when home return has been completed.

JOG operation

e Pulses are output from the specified channel while the trigger for F172 (PLSH) instruction is in the ON
state. Also, the pulse output can be stopped when the specified target value is matched.

e The direction output and output frequency are specified by F172 (PLSH) instruction.

10-22




Precautions on programming
Address Flag conditions The uses of the flag in the program
. . Use this to prohibit the simultaneous
Turns on during execution of pulse output . .
R911C . . s execution of other high-speed counter
instructions and then maintains that state . .
Control flag . . . instructions and pulse output
(CHO0) during pulse output from CHO. This flag is instructions, and to verify completion
the same for instructions F166 to F175. L y P
of an action.
. . Use this to prohibit the simultaneous
Turns on during execution of pulse output . .
R911D . . L execution of other high-speed counter
instructions and then maintains that state . .
Control flag ) . ) instructions and pulse output
(CH1) during pulse output from CHO. This flag is instructions, and to verify completion
the same for instructions F166 to F175. L y P
of an action.

Note:

e The above flags vary during scanning.
Example: If the above flags are used for more than one time as input conditions, there may be the
different states in the same scan. Replace with internal relays at the beginning of the program as a
measure.
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10.4.3 1/0O Allocation

Double pulse input driver
(CW pulse input and CCW pulse input method)

e Two output contacts are used as a pulse output for “CW, CCW”.
¢ The I/O allocation of pulse output terminal and home input is determined by the channel used.
e Set the control code for F171 (SPDH) instruction to “CW/CCW”.

<When using CHO> <When using CH1>
FP-X Ry type (AFPX-PLS :first) FP-X Ry type (AFPX-PLS :Second)
Home input Home input
Near home X102 - .deuf i X0z B
input X100 p X200 *
Driver W edtout Driver
outpu
Y100 Eifoupat Y200 -
Y101 o Y201
CCW output CCW output
* Input such as X100 or X101 on the pulse /O * Input such as X200 or X201 on the pulse /O
cassette can be specified for the near home cassette can be specified for the near home
input. input.

Note) If there is no input remained on the pulse 1/O cassette, the input of the main unit can be used.

Single pulse input driver

(pulse input and directional switching input method)

¢ One output point is used as a pulse output and the other output is used as a direction output.

¢ The I/O allocation of pulse output terminal, direction output terminal, and home input is determined by
the channel used.

e Near home input is substituted by allocating the desired contact and turning on and off the <bit4> of
special data register DT90052.

¢ Up to two driver systems can be connected.

<When using CHO> <When using CH1>
FP-X Ry type (AFPX-PLS -first) FP-X Ry type(AFPX-PLS :second)
Home input Home input
Near home X102 3 _Nea; home X‘ZGE‘x
input X100->'< APt . X200
Driver Drier
Pulse output
Y100 Pulse output . Y200
Y201 :
Y101 — - Direction
Direction output
output
* Input such as X100 or X101 on the pulse /O * Input such as X200 or X201 on the pulse /O
cassette can be specified for the near home cassette can be specified for the near home
input. input.

Reference: <10.2.1 Table of Specifications>
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10.4.4 Pulse output control instructions (FO) (F1)

Pulse output control instruction (FO)

e This instruction is used for resetting the built-in high-speed counter, stopping the pulse output, and

setting and resetting the near home input.

¢ Specify this FO (MV) instruction together with special data register DT90052.
¢ Once this instruction is executed, the settings will remain until this instruction is executed again.

Example 1:

Enable the near home input during home return operations and begin deceleration.

In case of CHO
X3

—] F(DF )}—{ FO MV, H 110, DT90052 ]

[ Fo mv. H 100, DT90052 ]

In case of CH1

X4
—] F~(DF )}—{ FO MV, H1110, DT90052 ]

[ Fo mv. H1100, DT90052 ]

Example 2:

Performing a forced stop of the pulse output.

In case of CHO
X7
— FDF > Fo Mv, H108 , DT90052)]

[Fo mv, H100, DT90052]

In case of CH1

X8
| }—(DF }—{Fo MV,H1108, DT90052]

[Fo mMV,H1100, DT90052]

e
'\.1/

a

o

In these programs, the near home input is
enabled in step (1) and 0 is entered just after
that in step (2) to perform the preset operations.

The output counting value of the elapsed value
area may be different from the input counting
value of the motor side if the forced stop is
executed by these programs.
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n Key Point: High-speed counter/pulse output control flag area of FP-X Ry type

15 12 11 87 4 3

0

DT90052 |

L ]

Channel specification
CHO:HO , CH1:H1

HSC/PLS specification
1:PLS

Near home input 0: OFF 1: ON

Pulse output 0: Continue 1: Stop Mote)

Count 0: Permit 1: Prohibit

Software reset 0: No 1: Yest

Pulse output control code monitor area

figure.

¢ The area DT90052 for writing channels and
control codes is allocated as shown in the left

¢ Control codes written with an FO (MV)
instruction are stored by channel in special
data register DT90372 and DT90373.

Note) The output counting value of the elapsed
value area may be different from the input

counting value of the motor side if the
pulse output is stopped by the

“Continue/stop of pulse output”. After the
pulse output stops, execute the home

return.

High-speed counter Control code monitor area
Channel No. FP-X Ry type FP-X Tr type
ch0 DT90372 DT90380
ch1 DT90373 DT90381
ch2 - DT90382
ch3 - DT90383

Reference: <10.2.1 Table of specifications> for information on the special data register.

Elapsed value write and read instruction (F1)

¢ This instruction is used to read the pulse number counted by the pulse output control.
¢ Specify this F1 (DMV) instruction together with the special data register DT90348.
e The elapsed value is stored as 32-bit data in the combined area of special data register DT90348 and

DT90349.

¢ Use only this F1 (DMV) instruction to set the elapsed value.

Example 1:

Writing the elapsed value

X7

—| (DF )}—{F1 DMV, K3000, DT90348 ]

Reading the elapsed value
X8

—| F<DF )}—{F1 DMV, DT90348, DT100 ]

Set the initial value of K3000 in the pulse output

CHo.

Reads the elapsed value of the pulse output
CHO to DT100 and DT101.

FP-X Ry type - Elapsed value and target value areas of pulse output chOto chl

Elapsed value area

Target value area

DT90348 to DT90349

DT90350 to DT90351

Pulse output

Channel No. Control flag
chO R911C
ch1 R911D

DT90352 to DT90353

DT90354 to DT90355
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10.4.5 Wiring for Pulse Output Sample Program (F171 to F174)

Wiring example

WL

)

FP-X Ry type  Input terminal

L
Positioning start (+) X0 O O—=e

i
Positioning start (—) X1 O

1
Home return start X2 O

1
JOG start (+) X3 O

1
JOG start (—) X4 O
Overrunning X5 ¢

com

FP-X pulse /O cassette

Near home sensor ¥100

Home sensor X102

Pulse output CCW Y101

3
Pulse output CW Y100 {

Qutput terminal

Com

W
pN:

o

o 4

b contact a contact a contact b contact
Stepping motor Moving table
. C——— .
(— side) (+ side)

| ALELTRANRRANNAN [ALLLLARARARARANAY

driver

Stepping motor

h Commoen
» CW input

W WL WS

(e

WS

g

| 2avDe

power
T supply

CCWinput

|
|

1
R2 R2 Note)

Note) When the stepping motor input is a 5 V optical coupler type, connect a 2 kQ (1/2 W) resistor with
the R1 and a 2 kQ (1/2 W) to 470 Q (2 W) resistor with the R2.

Table of I/O allocation

1/0 No. Description 1/0 No. Description
X0 Positioning start signal (+) X102 Home sensor input
X1 Positioning start signal (-) Y100 Pulse output CW
X2 Home return start signal Y101 Pulse output CCW
X3 JOG start signal (+) R10 Positioning in progress
X4 JOG start signal (-) R11 Positioning operation start
X5 Overrunning signal R12 Positioning done pulse

X100 | Near home sensor input R911C | High-speed counter control flag for CHO
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10.4.6 Positioning Control Instruction F171 - Trapezoidal

e This instruction automatically performs trapezoidal control according to the specified data table.

Pulses are generated from output Y100 at an initial speed
of 500 Hz, a maximum speed of 5000 Hz, an acceleration/
deceleration time of 300 ms, and a movement amount of

When this program runs, the positioning data table and the
pulse output diagram will be as shown below.

—|m|—(DF Y—{F1 omv, H1100, DTI00 ]
[F1 bmv, ks00,  DT102 ]
[F1 Dmv, Ks000, DT104 ]
[F1 Dmv, K300, DT106 ] 10000 pulses.
[F1 Dmv, k10000, DT108 ]
[F1 Dmv, Ko, DT110 ]
[F171 sPDH, DT100, Ko ]

@Positioning data table

Bﬂg? Controlcode ' : H 1100
BTo2 | Initialspeed " : 500 Hz
BTio8 | Max speed % : 5000 Hz
DT107 | deceleration ime . 300 ms
Bﬂgg Targetvalue 4 : 10000 pulse
gﬁ}? Pulse stop : KO
@Pulse output diagram
5000 Hz
10000 pulses
500 Hz
0 Hz - X > X
300 ms 300 ms
R B T——

' /At =300ms=30 steps =10 ms
| With 60 steps
At ' Af=(5000—500) +60 steps =75 Hz

L
I " /At =300 ms+60 steps =5ms

@Regarding the specification of acceleration/deceleration time

-For specifying acceleration/deceleration time, No. of steps
and initial speed, set the value to be calculated by the formula
below. Specify acceleration/deceleration time in the 30 ms
unit with 30 steps, and in the 60 ms unit with 60 steps. *5

Acceleration/deceleration time
t [ms]=(No. of steps x 1000)/Initial speed f0 [Hz]
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(*1) : Control code <H constant>H OOOOOO0OO

0 : Fixed |_l_{ ]

B Number of acceleration/deceleration steps
0 : 30 steps
1: 60 steps

M Duty (on width)
0 : Duty 1/2 (50%)
1 : Duty 1/4 (25%)

HFrequency range

0:1

1:48 Hz to 100 kHz

2:1

.5 Hzto 9.8 kHz

91 Hz to 100 kHz

W Operation mode and output method

00 :
02 :
03 :
10:
12
13

: Absolute pulse and direction (forward off/ reverse on)
: Absolute pulse and direction (forward on/ reverse off)

Incremental CW/CCW
Incremental pulse and direction (forward off/ reverse on)
Incremental pulse and direction (forward on/ reverse off)
Absolute Cw/CCwW

(*2) :

(*3) :

(*4) :

(*5) : When the time is not specified in 30 ms units nor 60 ms units,

Speed (Frequency) (Hz) <K constant>
Frequency range
0 :1.5Hzt09.8kHz [K1 toK9800 (unit : Hz) ]
(Max. error near 9.8 kHZ approx. —0.9 kHz)
* Set "K1" to specify 1.5 Hz.
1 :48Hzto 100 kHz [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. —3 kHz)
2 - 191 Hz to 100 kHz [K191 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. —0.8 kHz)

Initial speed: Set 30 kHz or less.

Aceleration/deceleration time (ms) <K constant>
With 30 steps: K30 to K32760 (Specify by 30 steps) *5
With 60 steps: K60 to K32760 (Specify by 60 steps) *5

Target value <K constant>
K—2147483648 to K2147483647

it will be automatically corrected to the multiple value (larger
value) of 30 ms or 60 ms.
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Sample program

Incremental Position Control Operation: Plus Direction

When X0 turns on, the pulse is output from CW output Y100 of the specified channel CHO.

Note) In that case, the memory Y100 does not turn on/off according to the pulse output, and also the

monitoring is not possible.
0V (24V DC)

FPXRYsAFPX-PLS 95 Start input (+) 1

Pulse output CW O o
] Y100
i Pulse output CCW .
k-
Motor
driver
(— side) (+ side)
Motor _ 10000 pulses
- MUY ALV VAAAY
Program
X0 R911C R12 RO |\ o — .
—| I—(DF )%—,'M :l—-—t - Positioning operation running _J
T R e
R10 3 .
—] HDF } [ :l—-—t Positioning operation start _J
Rit Paositioning data table
— —{F1 omv  H 1100 .DT100 ] B89 |control code * < H 1100
[F1 omv  Kso0 ,oT102 7] BTios |Initial speed 500 Hz
DT104 -
[F1 omv k5000 DT 104 ] DT10s |Max. speed - 5000 Hz
OT106 .
OTia7 |Acceleration time 300 ms
[F1 DMV K300 »DT 108 j CT108 | Target value
DT102 |{Movement amount] - 10000 pulses
I:F1 DMV K 10000 ,DT 108 :| D110 | puige stop
3
[Ft omv ko ,0T 110 7] ~Comlcode — H1100
| ; d]
48 Hz 10100 kHz
Incremental CW and SOV
[[F171 spoH DT 100 Ko J------} -{ " Puiseoiput instruction "~
[ I— (table-shaped control)
[The data table headed by DT100 is used. -] ! The data table headed by DT100 is used
{ andpulses are output from CHO.____
[F'ulses are output from CHG.]
R911C R10 ToO Rz | .
— HOF A A L - L. Positoning dons puss (1 secore) )
H|1|2 | [™x o K10 | foistpetmer " -
-1 Setting K10 and using R as  1- timer

Pulse output diagram
5000 Hz




Incremental Position Control Operation: Minus Direction
When X1 turns on, the pulse is output from CCW output Y101 of the specified channel CHO.
Note) In that case, the memory Y101 does not turn on/off according to the pulse output.

0V (24V DC)
e PLS [Xi] Startinput(—) ~—
Pulse output VWV _ O O
] [v100]
[ Pulse output COW 3
Motor
driver
(— side) (+ side)
Motor — . 8000 pulses
—{ | [FITTTITITTINY]  [CYTTTOTTTTITITIY
- ~
Program
X1 RO11C  R22 R20 .
—I I—(DF }—/H’ ,H" ]I: :'— -l- * Positioning operation running ]
R20 T T T T /o
R20 R21 e
— H(oF ) L -t Postioning operation start |
R21 Positioning data table
— —{F1 oMV H 1100 ,DT100 ] OTI00 [ Gontrol code * : H 1100
I:F1 DMV K 1000 , DT 102 :I BHo2 | nitial speed - 1000 Hz
DT104
[F1 omv  Keo00 ,DT104 ] DTi0s | Max speed - 6000 Hz
BHS? Acceleration time : 300 ms
I:F1 DMV K300 ,DT 108 ] DT108 | Target value
DT109 | (Movement amount) * — 8000 pulses
[F1omv  k-sooo  ,DT108 7] DT110
DT111 | Pulse stop
[F1omv ko ,DT110 ] * Controlcode  H1100
Duty 1/4 (25%) I
48 Hz to100 kHz
Incremental CW and CCW
[[F171 sPDH DT 100 KO T------ - - Pulse output instruction !
L) (table-shaped control) |
[The data table headed by DT100 is used.] | The data table headed by DT100 is used 1
and pulses are output from CHO. _J
(Pulses are output from CHDJ - "
R911C R20 TO R22 S,
— HoF ) —3F [ I - Positoning dons puise (1 second)
it TMX 0, K10 0.1’ type timer |
| ! :l— -L - Setting K10 and using itasa 1-s !
' timer.

Pulse output diagram
6000 Hz

8000 pulses

1000 Hz
0Hz

300 ms 300 ms
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Absolute position control operation

When X1 is turned on, pulses are output from CW output Y100 or CCW output Y101 of the specified

channel CHO. If the current value at that point is larger than 22000, the pulses are output from Y101, and

if the value is smaller than 22000, the pulses are output from Y100.

Note) In that case, the memory Y100 or Y101 does not turn on/off according to the pulse output, and
also the monitoring is not possible.

0V (24V DC)
FP-X Ry+AFPX-PLS )
Fubf e Start input —L
Pulse output CW '— L O O
—1 JUUL
4 Pulse output CCW
e
Maotor
driver
(— side) (+ side)
Motor - =222 Z2222Z22 [ ] et
I I - - I I
N—|_\\\‘\\E\\\\.:\‘\\‘\\\\‘.\‘\\‘\\\\ \\\\\\\\\\\\\\\: ALY
A i
| |
(10,000) 22,000 (30,000)
Regardless of the current value, its movement is towards position "22,000."
Program
X1 R911C R32 R30 S S .
— HoF T2 [ -t - Positioning operation running
R20 T
R30 Rt | .
— H(oF ) L -t Posiioning operation start
R31 Positioning data table
—] —{F1 omv  H1110 ,DT100 ] DHoY | control code *  :H 1110
[F1 omv k200 ,0T102 ] B1105 |Initial speed : 2000 Hz
oT .
[F1 omv k4000 ,DT104 ] Do |Max. speed 4000 Hz
g}}g? Acceleration time 300 ms
EH DMV K 300 ;DT 108 :I oOT10& | Target value - 22000
EF'l DMV K22000 OT 108 ] OT108 | (Movement amount) * < pulses
: BI112 |t stop
[F1omv ko ,DT110 ] * Cortolcade  H1110
Duty 174 {25%)
48 Hz 10100 kHz
Absolute CWand CCW
[F171 spoH DT 100 Ko J------ -—r'FuTsREthiHsﬁc_ﬁE___ b

(table-shaped control)
! The data table headed by DT100 15 used
l and pulses are output from CHD,

( The data table headed by DT100 is used. )

RO11C R30 To, L R L — —.
— O M L I~ | Postohg dons tss d et |
_ﬁE— TMX 0, K10 :l r0.1 s type timer -

[~ " Setting K10:and using t as a 1-s timer.,
Pulse output diagram
4000 Hz




10.4.7 Positioning Control Instruction F171 — Home Return (Common to

Transistor type)

e This function performs home return according to the specified data table. The elapsed value area CHO
(DT90348, DT90349) and CH1 (DT90352, DT90353) is cleared to zero after the completion of home

return.
@ Pul tput from Y101 and turn t
DE F1 DMV, H1125. DT200 ulses are output from and a return to
— ! ] the home position is carried out at an initial
[F1 DMV, K200, DT202 ] | speed of 200 Hz, a maximum speed of 2000
[F1 DMV, K2000. DT204 ] Hz, and an acceleration/deceleration time of
' ' 150 ms.
[F1 DMV, K150, DT206 ]
When this program runs, the positioning
F1 DMV, K10, D0T208 ! i ,
( ] data table and the pulse output diagram will
[F171 SPDH, DT200, K0 ] | be as shown below.
@Positioning data table
ng? Control code T H1125
D1292 | Initial speed 2 :200 Hz
DTage | Max. speed 2 12000 Hz
DT206 | Acceleration/ L~
DT207 | deceleration time 150 ms
DT208 | Deviation counter *4 | 10
DT209 | clear signal output time - 1Y MS

@Pulse output diagram
(when home position proximity input is not used)

X2 ON Home sensor
|
2000 Hz
200 Hz
0 Hz
- -
150 ms
@Pulse output
(when home position proximity input is used)
X2 ON Mear home Home sensor
sensor ON ON
2000 Hz
200 Hz
0 Hz - -
- - - -
150 ms 150 ms

@Regarding the specification of acceleration/deceleration

* For specifying acceleration/deceleration time, No. of steps
and initial speed, set the value to be calculated by the
formula below. Specify acceleration/deceleration time in
the 30 ms unit with 30 steps, and in the 60 ms unit with 60
steps. *5
Acceleration/deceleration time

t [ms]=(No. of steps % 1000)/Initial speed {0 [Hz]
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(*1) : Controlcode <H constant>H [OOOO0OOOOO

0 : Fixed \_L‘ L

W Number of acceleration/deceleration steps
0 : 30 steps
1 : 60 steps

M Duty (on width)
0 : Duty 1/2 (50%)
1: Duty 1/4 (25%)

BWFrequency range
0:15Hz1t09.8 kHz
1:48 Hzto 100 kHz
2 : 191 Hz to 100 kHz

W Optional mode and output type

20 : Type | home return CW

21 : Type | home return CCW

22 : Type | home return Direction output OFF

23 : Type | home return Direction output ON

24 : Type | home return CW and deviation counter clear

25 : Type | home return CCW and deviation counter clear

26 : Type | home return Direction output OFF and deviation counter clear
27 : Type | home return Direction output ON and deviation counter clear
30 : Type Il home return CW

31 : Type Il home return CCW

32 : Type Il home return Direction output OFF

33 : Type Il home return Direction output ON

34 : Type Il home return CW and deviation counter clear

35 : Type Il home return CCW and deviation counter clear

36 : Type Il home return Direction output OFF and deviation counter clear
37 : Type Il home return Direction output ON and deviation counter clear

(*2) : Speed (Frequency) (Hz) <K constant>
Frequency range
0 :15Hzto9.8kHz [K1to K9800 (unit : Hz) ]
(Max. error near 9.8 kHZ approx. —0.9 kHz)
* Set "K1" to specify 1.5 Hz.

1 - 48 Hzto 100 kHz [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHZ approx. —3 kHz)
*Duty 1/4 is recommended for this range.

2 - 191 Hz to 100 kHz [ K191 to K100000 (unit : Hz) ]
(Max. error near 100 kHZ approx. —0.8 kHz)

*Duty 1/4 is recommended for this range.

Initial speed: Set 30 kHz or less.

(*3) : Acceleration/deceleration time (ms) <K constant>
With 30 steps: K30 to K32760 (Specify in 30 steps) *5
With 80 steps: KB0 to K32760 (Specify in 60 steps) *5

(*4) : Deviation counter clear signal (ms) <K constant>
Output time of deviation counter clear signal is specified.
0.5 ms to 100 ms [KO to K100] Set value and error (0.5 ms or less)
*Specify "K0" when not using or when specifying 0.5 ms.
Deviation counter clear signal is allocated in Y102 for CHO and
in Y202 for CH1.

(*5) : When the time is not specified in 30 ms units nor 60 ms units,
it will be automatically corrected to the multiple value (larger
value) of 30 ms or 60 ms.
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Home return operation modes
There are two operation modes for a home return with the FP-X: Type | and Type II.

Type | home return
The home input is effective regardless of whether or not here is a near home input, whether deceleration
is taking place, or whether deceleration has been completed.

= Without near home input = With near home input
Home input: ON Near home Home
Epesd Epesd input: ON input: ON
Max. speed Max. speed
Initial speed - Initial speed
0Hz OHz

Home input is effective
at any time.

* Home input ON during deceleration

Near home
Speed input: ON
Home
Max. speed- |- - - - input: ON

Initial speed
OHz

Type Il home return
In this mode, the home input is effective only after deceleration (started by near home input) has been
completed.

Speed Near home
input: ON

Home
Max. speed |- - - - ; input: ON

Initial speed -
OHz — —

Home input is effective only after

deceleration has been completed.

Reference:

The pulse output control instruction (FO) is used for the near home input.
<10.4.4 Pulse output control instructions (FO) (F1)>.
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Sample program
Home return operation using CHO: Minus direction
When X2 turns on, a pulse is output from CCW output Y101 of the specified channel CHO and the return
to home begins. When X100 turns on, deceleration begins, and when X102 turns on, home return is
completed. After the return to home is completed, the elapsed value areas DT90348 and DT90349 are
cleared to 0.

0V (24VDC)
FP.{ Rymf\s).(\-lm_s Home return start O_I_

[ Horne input
g S =\
MNear home input
| “
Maotor
driver
(— side) (+ side)
Motor [ ]
“— |[FeTTCTTTTITTTTTTITITITIO} YTy
= S~
X102 X100
Home sensor Near home sensor
.
vy
Program
X2 ROIIC R42 R40 R
— HoF L -t Positioning operation rurning __ |
R40
R40 R4l e e e
— o) L - L Postoning operationstart____ |
R4I
—| —{F oMy Hi .DT200 ] DT20 |Control code < H 1121
[riomv koo .DT202 ] ST%2 | Initial speed : 200 Hz
OT204 .
|:F| DMV K 2000 DT 204 :l 1205 |Max. speed 1 2000 Hz
07206 i :
Accelerationtime - 150ms
oT207
EF] DMY K150 - DT 206 ] 07208 |[Deviation counter
07208 |clear output Not used
[Fiomv ko .DT208 ] g CERER]

Duty 174 (25%)
46 Hr to100 kHz
Home retum COW

e e e — —

|:F| 71 SPDH DT 200 Ko :I— —————— - - I- * Pulse output instruction |
¥ i (Home return) )
The data table headed by DT200 is used !
l and pulses are output from CHO.

(The data table headed by DT200 is used.)

Pulses are output from CHO.

R911C R40 TO R42 — e
— HDF/)—| } ,'r‘r E :l— - - Positioning dene pulse (1 second) |
Rl‘zl | | me 0. K10 11! 0.1stype tmer |
ol Setting K10 and usingtasa 1-s Iimy
X100 e
—| HDF )—EFU MV H110 . DT 90052 :I -Near home deceleration start |

[Fomv  Hio .DT 90052 |

Pulse output diagram

Mear home sensor Home sensor
X1

X2 0N X100 ON 02 ON
2000 Hz
200Hz -
0OHz '
.150rns 150 ms
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Sample program

Home return operation using CH1: Plus direction
When X3 turns on, a pulse is output from CW output Y200 of the specified channel CH1 and the return
to home begins. When X200 turns on, deceleration begins, and when X202 turns on, home return is
completed. After the return to home is completed, the elapsed value areas DT90352 and DT90353 are

cleared to 0.
oV (24 VDC)
FP;—ﬁ RWAFT-PLS Home return start —
Pulse output CW O
[ ] Ejiis Home input
[ Pulse output COW )
[v201]
- Near home input
Motor )
driver
(— side) (+ side)
Motor — L ] -
AR AR AR TR RARRY
B ~
X200 X202
MNear home sensor Home sensor
vy
k -
Program
X3 R91ID R52 R50 U .
—] (or T I T+ - - Positioning operation running
R30 T T T/ T/ T
R50 R51 e .
— (oF ) B :I—--t - Positioning operation start
R51 Positioning data table
— —{F1 omv  H1120 ,0T200 ] SEaar [controlcode © H 1120
[F1 omv k200 0T202 ] BEERE | Initial speed 1200 Hz
DT204 .
[F1 omv k1000 oT204 ] AL o] IMax. speed - 1000 Hz
D206 —
Acceleration time  : 150 ms
D107
I:FI DMV K150 - DT 206 :I D120¢ |Deviation counter N
DT20% | clear output - Not used
I:FI oMY KO DT 208 :l +Controlcode 1120
Duty 1/4 (25%)
48 Hz 10100 kHz
Homme return CW.
[F171 sPox ot 200 K1 | [ - Puise outputinstruction
,  (Home return)
[The data table headed by DT200 is used.) | The data table headed by DT200 is used
. andpuises are output from CH2,___
Pulses are output from CH1,
ROTID R50 T0 R52 I .
'—| HDF/)—I : ,H’ [ ]—--t + Positioning done pulse (1 second)
5 | I:meo K10 Codstypetimer
Il Lt setingk10ana usng tasa tsimer,
X200 e
— (oF }—{Fomv W10 DT90052 -----| -Near home deceleration start
[Fomv  H1100  DTg0052 ]

Pulse output diagram

Mear home sensor Home sensor
X200 ON

X3 ON X202 ON
1000 Hz
200 Hz
OHz
- - - -
150 ms. 150 ms
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10.4.8 Pulse Output Instruction F172 — JOG operation

e This instruction is used for JOG operation by obtaining a pulse from the desired output when the
execution condition (trigger) turns on.

X3
F—F1 DMV, H1110, DT300 ]
[F1 pmv, K300, DT302 ]
[F172 PLSH, DT300, KO ]
@Data table
DT300 “qo
DT301 Control code :H 1110
DT302 w o
DT303 Frequency : 300 Hz

@Pulse output diagram

The pulse of 300 Hz is output from Y100
during X3 is turned on.

When this program runs, the data table and
the pulse output diagram will be as shown
below.

X3 (JOG ON I
command) OFF
300Hz
Y100 (Pulse)
OHz

(*1) : Control code <H constant>
0 : Fixed

HTarget value setting
0 : Mode with no target value
1 : Target value match stop mode

HDuty (on width)
0 : Duty 1/2 (50%)
1: Duty 1/4 (25%)

EFrequency range
0:1.5Hz109.8 kHz
1:48 Hz to 100 kHz
2:191 Hz to 100 kHz

HWOutput method
00 : No counting CW
01 : No counting CCW

10 : Incremental counting CW

12 : Incremental counting Direction output OFF
13 : Incremental counting Direction output ON

21 . Decremental counting CCW

22 : Decremental counting Direction output OFF
23 . Decremental counting Direction output ON
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(*2) : Freguency (Hz) <K constant>
Frequency range
0:15Hzto 9.8kHz [K1to K9800 (unit: Hz)]
(Max. error near 9.8 kHz approx. -0.9 kHz)
* Set "K1" to specify 1.5 Hz.

1:48 Hzto 100 kHz [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -3 kHz)

2:191 Hz to 100 kHz [K191 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -0.8 kHz)

In case of count mode, set the frequency to 30 kHz or less
for executing instructions at the first time.

(*3) : Target value (Absolute value)

This is used when setting the target value match stop mode.
(Absolute only)

Designate the target value setting in the range indicated below.

If an out of range value is designated, the number of pulses output
will be different than the designated value. The target value setting
is ignored in the no count mode.

Output method Range of target values which can be designated
Incremental counting | Designate a value larger than the current value.

Decremental counting | Designate a value smaller than the current value.

n Key Point:

The FP-X supports two operation modes for JOG operation, one in which no target value is specified,
and one in which feed stops when the target value is reached.

Normal jogging operation feed (no target value specified)
Pulses are output in accordance with the conditions set in the data table, as long as execution condition
is on.

@Data table @Pulse output diagram
" X3 (JOG
D1399 | Control code *! : H 1110 Conf,mand} OFFJ |—| L
DI3%2 | Frequency 2 : 300 Hz 300Hz

Y100 (Pulse) oHz J |_I |_

Output stops when target value is reached

A target value at which pulse output stops can be specified for jogging operation. As shown below, this
mode is selected in the control code, and the target value (an absolute value) is specified in the data
table.

®Data table @Fulse output diagram
DT3%0 | Control code ! : H 11110 i{gnflﬂn%ﬁd) N L
ngg Frequency *  :300Hz 200Hz :.
DT30% | Targetvalue *¢ - K 1000 Y100 (Pulse) g, I

A

Target valhe matching
Pulse stopping
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Sample program

JOG operation : Plus direction

While X3 is in the ON state, a pulse is output from the CW output Y100 of the specified channel CHO.

Program

X3
—| | oF }{F1 bmv

[F1 DMV

X3
F172 PLSH DT 300
— ——{Firzeusn

H 1110 , DT 300

K 300 , DT 302

KO

(The data table headed by DT300 is used. )

(Pulses are output from CHO.]

Data table
:I gigg? Control code * ‘H1110
:l ng% Frequency (speed) :300 Hz
* Control code H1110

1|

300Hz

=Pulse output instruction

. (JOG operation)

I The data table headed by DT300 is used
and pulses are output from CHO.

Duty 1/4 (25%) | T

48 Hz to 100 kHz
Incremental counting CW

, DT 90052 ] - - - L _____________

o— LI L

Y100 (Pulse) . J |_| L

X5
— FH(oF)—{Fo mv H108 ,DT90052 }----
[Fo Mv  H100
Pulse output diagram
) _ X3 (JOG
(— side) (+ side) command)
Motor  —— R— — -
VAV ARV VAL ARV
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JOG operation : Minus direction

While X4 is in the ON state, a pulse is output from the CCW output Y101 of the specified channel CHO.

Program
X4 Data table
— H(oF }{F1omv  H1121  DT310 ] DTS10 [ Controlcode © < HA121
[F1 omv K300 ,DT312 ] BTa15 | Frequency (speed) : 300 Hz
* Control code Hi1i121
Duty 1/4 (25%) T'|'
48 Hz t0 100 kHz
Decremental counting CCW
X4 e
— ——— F172PLSH DT 310 KO 1--F-| - Pulse output instruction h
¥ . (JOG operation)

(The data table headed by DT310 is used.)

[Fulses are output fromCHDJ

The data table headed by DT310 is used
I and pulses are output from CHO.

X5
| |«(oF ) Fo Mv  H108 ,DT90052 } --r-|-F-Overrun process |
: [ Pulse output stop, pulse output stop clear
[Fomv Ht00  ,DTO0052]--- | ‘-—-—-—-—-—-—-

Pulse output diagram

(— side) (+ side) i((frf‘fnoaﬁd) o | | L

Motor _ - - | —— 300Hz . X
LIRARARIRARRRARRRARARY Ty V101 (Puise) HZJ L1 L

>
Reference:

The pulse output control instruction (F0) is used for the pulse output stop.
<10.4.4 Pulse output control instruction (FO) (F1)>
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10.4.9 Positioning Control Instruction F174 — Data Table Control

¢ Positioning is performed according to the specified data table.

R9010
— {F1 DMV , H 1200, DT400] | Control code "H1200"
) When the execution condition R10 goes
[F1 DMV , K 1000, DT402] | Frequency 1: 1000 Hz on, pulses are output from Y100 of the
[F1 DMV |, K 1000, DT404] | Targe value 1: 1000 pulses pulse I/O cassette at a frequency of
_ 1000 Hz, and positioning begins.
[F1 DMV, K 2500, DT406] | Frequency 2 2500 Hz At the point when 1000 pulses have
[F1 DMV , K 2000, DT408] | Target value 2: 2000 pulses ~ been counted, the frequency switches
) to 2500 Hz. Positioning is then carried
[F1 DMV . K 5000, DT410] | Frequency 3: 5000 Hz out sequentially in accordance with the
[F1 DMV |, K 5000, DT412] | Targetvalue 3 5000 puises  values of the data table, until it stops at
the data table containing the pulse
F1 DMV , K 1000, DT414 4
[ ]| Frequency 4: 1000 1z output stop value (K0).
[F1 DMV |, K 2000, DT416] | Target value 4. 2000 puises  When the program runs, the data table
and pulse output diagram are as shown
R10 [F1 DMV , K 0, DT418] | Pulse output stop below.
— |-(DF }H{F174 SPOH,DT400,K0] | Pulse output start

@Positioning data table
DT400

DT401 | Controlcode ™' :H 1200
B;:g% Frequency 1 21000 Hz
gﬁgé Targetvalue 1 ° :1000 pulses
Bﬁg? Frequency 2 12500 Hz
B;igg Target value 2 :2000 pulses
BE}? Frequency 3 :5000 Hz
B;i}% Target value 3 :5000 pulses
BE};‘ Frequency 4 :1000 Hz
BH}? Target value 4 :2000 pulses
DT418 | Pulse output ‘KO
DT419 | stop setting :
@®Pulse output diagram
Frequency (speed) [Hz]
5000
2500 ; Elapsed value
) of high-speed
1000 h i | counter
01000 3000 8000 10000 (Amountof travel}
Exectl:ution
condition
R10 |_|
Ro11C

(R811D) | I_

Note) When the execution condition R10 of the F174
(SPOH) instruction goes on, the high-speed counter
control flag R911C (R911D) goes on. When the elapsed
value reaches 10000 and pulse output stops, R911C
(R911D) goes off.

10-42



(*1) : Control code <H constant>
W Upper word H OO0O000000

0:Fixed ‘—‘—‘—|

M Duty (on width)
0:Duty 1/2 (50%)
1:Duty 1/4 (25%)

B Frequency range
0: 1.5Hzto 9.8 kHz
1: 48 Hz to 100 kHz
2: 191 Hz to 100 kHz

M Operation mode
0: Incremental Specifies the amount of travel (number of pulses)
1:Absolute  Specifies the target value (absolute value)

M Output method
. CwW (Incremental counting)

: CCwW (Decremental counting)

: Pulse and direction (forward off) (Incremental counting)

: Pulse and direction (reverse on) (Decremental counting)

: Pulse and direction (forward on) (Incrementa counting)

: Pulse and direction (reverse off) (Decremental counting)

e WN =20

(*2) : Fregency (Hz) <K constant>

Frequency range
0:15Hzt0 9.8 kHz [K1 to K980O0 (unit: Hz) ]
(Max. error near 9.8 kHz approx. -0.9 kHz)
* Set "K1" to specify 1.5 Hz.

1:48 Hz to 100 kHz  [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -3 kHz)

2:191 Hz to 100 kHz [K48 to K100000 (unit : Hz) ]
(Max. error near 100 kHz approx. -0.8 kHz)

Set the frequency 1 which is initial speed to 30 kHz or less.

(*3) : Target value (K—2147483648 to K2147483647

The value of the 32-bit data specified for the target value should
be within the range indicated in the table below.

Specification of control code Range of allowable
Operation mode |Output method target values
Incremental counting | Specifies a positive value.
Incremental - — -
Decremental counting | Specifies a negative value.
Incremental counting Specifies a,value larger
than the current value
Absolute

Decremental counting Specifies a value smaller

than the current value
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10.4.10 Pulse Output Instruction F175 — Linear Interpolation

¢ The linear interpolation controls positioning with two axes according to the specified data table.

R11

A

— F—(DF }—{F1

DMV, H1000, DT500 ] Pulses are output from the X axis (CHO) and the Y axis
F1 DMV, K500, DT502 (CH1), so that the composite speed is an initial speed of
[ ] 500 Hz, the maximum speed is 5000 Hz, and the
[F1 DMV, K5000, DT504 ] acceleration/deceleration time is 300 ms. The two axes
[F1 DMV, K300, DT506 ] are controlled so that a linear path is followed to the
' ' target position.

[F1 DMV, K5000, DT508 ] When the program runs, the data table and positioning
[F'1 DMV, K2000, DT510 ] palh are as shown below.
[F175 SPSH, DT500, KO ]

Note:

The linear interpolation function can be used only when 2 units of the AFPX-PLS are being used.

@Positioning data table

DTS00
DT501

Control code : H 1000

a A

DT502
DTS03

Composite speed

(Initial spee : 500 Hz

DT504
DT505

Composite speed

(Max. speed : 5000 Hz

Setting area
Desig with

DT506
DT507

Acceleration/

Deceleration speed * 200 Ms

user program

DT508
DT509

Target value : 5000 pulses

DT510
DT511

(X-axis CHO)
: 2000 pulses

DT512
DT513

Target value
(Y-axis CH1)
X-axis (CHDJ component speed
(Initial speed)

DT514
DT515

X-axis (CHO) component speed
(Max. spee

DT516
DT517

Y-axis (CH1) component speed
(Initial speed)

P: for

DT518
DTS519

Y-axis (CH1d)) component speed
(Max. spee

each axis
component,

DTS20

X-axis (CHO) frequency range

calculated due

DT521

Y-axis (CH1) frequency range

to instruction

!
Operation
result
*5
storage area
J
} execution, are

DT522

X-axis (CHD; number of
acceleration/deceleration steps

DT523

Y-axis (C_H1} number of
acceleration/deceleration steps

stored here.
*7

@Positioning path

Y-axis
(CH1)

2000

5000 X-axis (CHO)

ré$+171 —s—
(*1): Control code <H constant> HOOOoOOOO0O

0 : Fixed

L

W Duty (on width)
0 : Duty 1/2 (50%)
1 : Duty 114 (25%)

0 : Fixed

M Cperation mode and output method

00 : Incremental

02 : Incremental pulse and direction (forward offireverse on)
03 : Incremental pulse and direction (forward onfreverse off)
10 : Absolute CWiccw

12 : Absolute pulse and direction (forward offfreverse on)
13 : Absolute pulse and direction (forward onfreverse off)

CWiccw

(#2): Composite speed (Initial speed, Max. speed) (Hz) <K constant>
1.5 Hz to 100 kHz [K1 to K100000]
However, 1.5 Hz is for an angle of 0 deg or 80 deg only.

Also, specify "K1" when specifying 1.5 Hz.

- If the component speed drops lower than the minimum speed for each
frequency range, then the speed will become the corrected component
speed, so be careful. (See #6)

« When simultaneously using a high-speed counter, periodical interrupt
or PLC link, do no set to 60 kHz or higher.

« If initial speed is set equal to maximum speed, pulses will be output
with no acceleration/deceleration.
Composite speed (Initial speed): 30 kHz or less

- Specify composite speed to make the component speed of each axis
become1.5 Hz or higher.
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(*3): Acceleration/Deceleration time (ms) <K constant>
KO to K32767
If this is 0, pulses will be output for the initial speed
composite speed) as is, with no acceleration/deceleration
(*4): Target value (Movement amount)
K-8388608 to K8388607
Infinite feeding is not available.
When operating only one axis,
a) In incremental mode, set the target value for the
axis which will be not be operated.
b) In absolute mode, set the target value for the axis
which will not be operated the same as the
current value.
Infinite feeding is not available during the linear
interpolation control.

(*5): Component speed (Initial speed and max. speed of each axis)
This is stored as 2 words in real numbers type.

X-axis com-  — (composite speed) X (X-axis movement amount)
ponent speed . /((x_axis movement amount)?+(Y-axis movement amount)2)
Y-axis com- - (composite speed) X (Y-axis movement amount)

ponentspeed . f{x 2is movement amount?+(¥-axis movement amount)’)
Composite speed (Initial speed): Set to 30kHz or less.

Example) Even if the initial speed is corrected (see 26), the calculation
value will be stored as is in the operation result storage area.

(*6): Frequency range
The system automatically selects the frequency range for each
component of each axis.
Range 0: 1.5 Hz to 9.8 kHz
Range 1: 48 Hz to 100 kHz
Range 2: 191 Hz to 100 kHz
a) If maximum speed = 9800 Hz
If initial speed < 1.5 Hz, initial speed is corrected to 1.5 Hz,
and range 0 is selected.
If initial speed = 1.5 Hz, range 0 is selected.
b) If 9800 Hz < maximum speed = 100000 Hz,
If initial speed < 48 Hz, initial speed is corrected to 48 Hz,
and range 0 is selected.
If 48 Hz = initial speed < 191 Hz, range 1 is selected.
If initial speed = 191 Hz, range 2 is selected.
(¥7): Number of acceleration/deceleration steps
The system automatically calculates the number of acceleration/
decelaration steps in the range 0 to 60 steps.
+ |f the oepration result is 0, pulses are output for the initial speed
(composite speed) as is, with no acceleration/deceleration.
» The number of acceleration/deceleration steps is found using the formula:
acceleration/deceleration time (ms) x component initial speed (Hz)
Example)
With incremental, initial speed 300 Hz, max. speed 5 kHz, acceleration/
deceleration time 0.5 s, CHO target value 1000, CH1 target value 50

CHO componet _ _ 300 % 1000

initial speed R 500 =299.626 Hz
CH1 componet . _S0X50_ _ 14 gg1 1z

initial speed (10002 + 50)
CHO number of acceleration/deceleration steps
=500 107 % 299.626= 147.8 =>60 steps
CH1 number of acceleration/deceleration steps

=500% 10 x 14.98157.4 => 7 steps

MNote) Precaution for the specification of composite speed (initial speed)
If each component speed (initial speed ) of CHO and CH1 which
is calculated using the following formula is not 1.5 kHz or higher,
the path may not be linear.
> 1.5 (Ax2+A4y2)

Ax

Z1x :CH of which distance betwen the target value and
the current value is short.

Ay :CH of which distance betwen the target value and
the current value is long.

10-45



Sample program of interpolation control

Wiring example

FP-X
Control unit Ry type
Input terminal
1
Home return start X0 ——0 CO—e *
1
Positioning start K1 ——0
J -
Emergency stop X2 ——0
GOM 1 —h
FP-X Stepping motor (— side)
P )
Pulse /O cassette (expansion 1) IAAARAARAARA
Near home sensor X100 -
Home sensor X102
— | Commen
Pulse output CW Y100 3 T oW
h Commen
Pulse output CCW/| Y101 - » cowW
+ %% - % Stepping motor
R1__RI i
s driver
FP-X
Pulse /O cassette (expansion 2)
Mear home sensor X200
Home sensor X202
- Commen
Pulse output CW Y200 3 t oW
h Commen
Pulse output CCW| Y201 o—e—| oowW
3153
+ . [ Stepping motor
- 24V DC power su . driver
T po! pply Rz R2

(+ side)
(CHO)

Moving table

(+ side)

{CH1}

Note) When the stepping motor input is a 5 V optical coupler type, connect a 2 kQ (1/2 W) resistor with

the R1 and a 2 kQ (1/2 W) to 470 Q (2 W) resistor with the R2.

Table of 1/O allocation

1/0 No. Description
X0 Home return start signal
X1 Positioning start
X2 Emergency stop
X100 | Near home sensor
X102 Home sensor CHO
Y100 | Pulse output CW
Y101 | Pulse output CCW
X200 | Near home sensor
X202 Home sensor CHA1
Y200 | Pulse output CW
Y201 | Pulse output CCW
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Restrictions on positioning data setting

¢ Designate settings for the target position and moving amount so they are within the following range.
Allowable range: -8,388,608 to +8,388,608

* When using in combination with other positioning instructions like F171, designate so the target value
is within the above range, even in those instructions.

Sample program

Continuous interpolation control

¢ Using the linear interpolation function, perform positioning control that draws trajectory like the one
shown below.

» (X-axis)
CHO

P1 (0, 0) P2 (10000, 0) CW direction

e ]

P3 (0, 10000) P4 (10000, 10000)
v
(Y-axis)
CH1
CH direction

Relay allocation

Relay No. | Description Relay No. | Description
X1 Positioning start R9010 Always ON
X2 Emergency stop switch R911C Pulse output flag (CHO)
R20 From P1 to P2 start R911D Pulse output flag (CH1)
R21 From P2 to P3 start
R22 From P3 to P4 start
R23 From P4 to P1 start
R2F Positioning done

Data register allocation

Item DataILiglster Details On this program details
DTO to DTA Control code Control code when executing linear interpolation,
absolute
DT2 to DT3 Startup speed 2000 Hz
User setting | DT4 to DTS Target speed 2000 Hz
area for DT6 Accele.ratlo.n/de- 0ms
linear celeration time
interpolation DTS to DT9 Target position | Specify the target position of X-axis when moving
(X-axis) from P1 —» P2 —» P3 > P4 —» P1.
Target position Specify the target position of Y-axis when moving
DT10t0 DT |y osis) from P1 —> P2 > P3 —» P4 — P1.
Work area DT12 to DT23 Operation result Paramgters calculated due to instruction
storage area execution are stored.
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Program

22

31

52

61

82

Ell

12

121

142

150

17

R9010
—| b—{Fomv . Hiolo , DTO ]
[Fo mv . K2000 oT2 |
L [Fomv . DT2 T4 |
n [Fomv . Ko DT 6 ]
R9TIC Rgnn R2F R2
B iy B iy C
R20
— |
R20
—| F( DF y— FI DMV ., K10000 . DT8 ]
[Fiomv Ko prio |
L [ F175 SPSH.DT O KO ]
ROIIC R0  ReF R2
OF/ }— = L
RO1ID
R2|
K
—| F( oF —{F1 omv , Ko T8 ]
[Fi bMv k10000 , DTiO |
= [ FI75 sPsH.DTO KO ]
RIIIC R21 RZF R2
OF/ }— =+ L
R9IID
R22
—
R22
—| F oF }—{ F1 omv , k10000 , DTS |
[Flomv ,Kkioo00 , DTiO |
= [ FI175 sPsH.DT O KO ]
R9IIC R22  RCF R2
o/} FH C
ROIID
R23
—
R23
—| F( oF y—{ F1 omv , Ko T8 |
[FIpmv Ko pTio |
L [F175 sPsH,DT O KO ]
R9IIC R23 R2
::I(DF/ | r
ROIID
X2
—
X2
—] F———Fomv , Hios DT 90052 |
= [FomMv ., HI00 DT 90052 |
= [Fomv , Hil08 DT 90052 |
= [Fomv ., HI100 DT 90052 |
{ ED

S P o s

S

)_
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Home return operation (Minus direction)

When X0 turns on, the pulse is output from CCW output Y101 of the specified channel CHO and CCW
output Y201 of the specified channel CH1, and the return to home begins.

In CHO, when X100 turns on, deceleration begins, and when X102 turns on, home return is completed.
After the return to home is completed, the elapsed value areas DT90348 and DT90349 are cleared to 0.
In CH1, when X200 turns on, deceleration begins, and when X202 turns on, home return is completed.
After the return to home is completed, the elapsed value areas DT90352 and DT90353 are cleared to 0.
When the operations in both CHs is completed, the return to home completes.

0V (24 Vv DC)

FP-X Ry+AFPX-PLS Home return start
& oo o O

Pulse output CW |Y200

Y100
d Pulse output CCW [v201 | | biante input .
r = ﬂ 9 Near home input
foto N\
'(;1?\}2: S Home input
N
\_Near home input .
(— side) (+ side)
Motor ———
—] AV VA VANV, VTV (CHD
X202 ]?l X200
_J
J
(— side) (+ side)
Motor — ———
\ AV VAV VALY T (CHO)

X102 X100
Home sensor Near home sensor j
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Program

X0 RO1IC  RYIID R44 R40 e
— HoF Y [+ - Postioning operation uning__ |
R40
|‘
R40 R41 L
— F(oF ) { | - Positioning operation start ]
R41 Positioning data table {CHO, CH1)
— F—{F1 omv . H 1121 .DT200 ] | BT [ ool code © ¢ H 1121
[Ft oMV . K200 .oT202 ] piz | Iniial speed ol
- = fots | Max. speed : 2000 Hz
I:F1 DMV, K 2000 . DT 204 ] i BT | cceleration fme 150 s
~ OT208 .
|:F1 DMV . K 150 DT 206 :| nrzea | Deviation counter clear input : Not used
L - # Control code H1ltl
[Ft omv . ko .DT208 | Duty 1i425%) |
L - 45 Hz to100 kHz
Home retum CCW
“Pulse output instruction (Home return) .
u I:F1 71 SPDH, DT 200 . KO ] _____ 5 ol The data table headed by DT200 is used and pulses _J
_are_output fram CHO = =
L [Fi71sPon.  pT200 K1 J----- _ — | "Puise output instrustion (Fome return)
l The data taible héit::eaby DT200 is used and pulses _J
Aare DLI[QLI[ TOMm A . -
RO11C R40 R44 Ra42
— ( — | L r | mar——es o g s
HE | Al L ]_ tCHD home return completes J
R42 - —
| =
R11D leo R|44 '343 o s s Gopis e
R|43 Dk ) | I /r’f’ L " 1_-CH1 home return completes _ J
R4|2 RI4|3 '_R-M b e g e e o
i r *Home return completes J
i [ 1 - Homeretum completes
— (or ) 21 - —_— - — - — -
1 —»—[Fu My . H110 pT 90052]— - *tCHD near home deceleration start J
FO MV . H 100 T 90052
%200 [ 8 ]
— (oF ) >4
'———>—{Fomv .H1l10 ,DT80082 |- - — —|- -L-CH‘I near home deceleration start J
B [Fomv . H1100 . DT90052 ] -

n Key Point:

As there is not interpolation function for the home return, the home return should be executed for each
channel. After the home return for both channels is completed, the positioning operation running
program (R40) turns off.

Pulse output diagram
Near home sensor Home sensor

X0 ON X100 ON X1020N
2000 Hz
200 Hz
OHz v
- - - -
150 ms 150 ms
Near home sensor Home sensor
X0 ON X200 ON X202 ON
2000 Hz 1
200 Hz 'lr
OHz g
- - e -
150 ms 150 ms




10.5 PWM Output Function (Pulse I/0O Cassette)

10.5.1 Overview of PWM Output Function

PWM output function

With the F173 (PWMH) instruction, the pulse width modulation output of the specified duty ratio is
obtained.

System register setting

When using the PWM output function, set the channel CHO and CH1 with system registers 400 and
401 to “Use output YO (Y3) as PWM output”.

EE
Note:

With the FP-X Ry type, the pulse I/O cassette (AFPX-PLS) is necessary to use the pulse output function.

10.5.2 Instruction to be Used for PWM Output Function

PWM Output Instruction F173

X6
— ——{Fo mv, K1, DT100 ] While X6 is in the on state, a pulse with a
period of 502.5 ms and duty ratio of 50% is
[Fo Mv, K500, DT101 ] output from Y100 of specified channel "CHO".
When the program runs, the data table will be
[F173 PWMH, DT100, KO ] as shown below.
Data table
DT100 Control code *1 1K1
DT101 Duty *2 : 50%
*1: Specify the control code by setting the K constant.
Resolution of 1000 Resolution of 100
K Frequency (Hz) | Period (ms) K Frequency (Hz) Period (ms)
KO 1.5 666.67 K20 15.6 k 0.06
K1 2.0 502.51 K21 20.8k 0.05
K2 4.1 245.70 K22 25.0k 0.04
K3 6.1 163.93 K23 31.3k 0.03
K4 8.1 122.85 K24 41.7k 0.02
K5 9.8 102.35
K6 19.5 51.20
K7 48.8 20.48
K8 97.7 10.24
K9 201.6 4.96
K10 403.2 2.48
K11 500.0 2.00
K12 694.4 1.44
K13 1.0k 0.96
K14 1.3k 0.80
K15 1.6k 0.64
K16 21k 0.48
K17 3.1k 0.32
K18 6.3k 0.16
K19 12.5k 0.08
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*2: specification of duty (specify using K constant)
If the control code is KO to K19, the duty is KO to K999 (0.0% to 99.9%).

If the control code is K20 to K24, the duty is KO to K990 (0% to 99%).
Values are specified in units of 1% (K10) (digits behind the decimal point are rounded off).

Note:

o If a value outside the specified range is written to the duty area while the instruction is being executed,
a frequency corrected to the maximum value is output. If written when instruction execution is started,
an operation error is occurred.
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Chapter 11

Security Functions



11.1 Type of Security Functions

There are mainly three functions as the security function of the FP-X.
It is possible to rewrite data during any of these functions is being used.

1: Password protect function

It is used to restrict the access to the programs in the FP-X from the programming tool by setting
a password. Writing and reading ladder programs or system registers will be unperformable by
setting a password and setting to the protect mode.

There are two types of passwords as below.

e 4-digit password: 4 characters of 16 characters that are “0” to “9” and “A” to “F” can be used.
¢ 8-digit password: A maximum of 8 English one byte characters (case-sensitive) and symbols
can be used.

2: Upload protection

Ladder programs or system registers cannot be uploaded from the FP-X by setting that the
program is not uploaded. As transferring programs to the master memory cassette as well as the
programming tool will be unperformable, it ensures higher security.

3: Password protect function and upload protection for FP memory loader
Those functions are available only when using the FP-X V2.5 or later, FP memory loader V2.0 or
later and FPWIN GR V2.8 or later and when setting a 8-digit password.

Reference: <11.4 Setting Function for FP Memory Loader>

The state of the security can be checked at two displays of the programming tool FPWIN GR.
1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.

2. Select “Security information” or “Set PLC Password” under “Tool” on the menu bar.

The following displays will be shown.

Security information dialog box Set PLC Password dialog box
Security information — Untitlel | Set PLG Password - Untitlel El
PLE  Hone e - i
Current status : Password iz not set Cloze
Upload - Awvailable Available retry counts @ 3 counts Earee Cameal
Password  : Password is not zet digit rumber Help
4 digits[Hex.] =

FF Memary Loader option status

t+ 8 digits{alphanumeric. Match casel

Download ta versions older than Wersion 2.5  Walid
3 3 Operation Made
Allow the download in case of same pasgword o Invalid
" Access
PLC cannot be uploaded ¢ Invald (+ Protect
" Unprotect

8 digitz passward

Enter in alphanurmeric:

Setting for FP memory loader option

¥ &llov the download ta older than Yersion 2.5
-

-




11.2 Password Protect Function

This function is used to prohibit reading and writing programs and system registers by setting a
password on the FP-X.
There are two ways to set a password as below.
1. Sets using the programming tool.
2. Sets using an instruction (SYS1 instruction).
s . :
Note: Precautions on the password setting
Do not forget your password. If you forget your password, you cannot read
programs. (Even if you ask us for your password, we cannot crack it.)

11.2.1 Password Setting

Setting using FPWIN GR

1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.

2. Select or “Set PLC Password” under “Tool” on the menu bar. The following display will be shown.

Security information dialog box

Set PLG Password - Untitlel 3] @ Indicates the current status of the password
| FE o setting.
® l Current status . Password is not set Close @ SpeCIfy the type Of the paSSWOFd tO be Used.
.1_ Avallable ety counts 3 counts [ @ SpeCIfy an Operatlon mode
digit b . .
o [ s _ e | Access: Accesses programs by inputting a
1 & 8 digits(alphanumeric, Match case] password.
Operalion Mode Protect: Sets a password.
® : ’:“e“ Unprotect: Releases the password setting.
+ Protect
R @ Input a password.
(| tenmono ® Optional setting for FP memory loader
@ *I Entet in alphanumeric: [reprron Use the FP-X V2.5 or later and FPWIN GR
e ———— V2.8 or later, and set it to download to the FP
I¥  &llow the download to older than Yersion 2 5 memory |Oader (Ver20 or |ater)
® r
-

Confirmation the contents of the password setting
Confirm the settings indicated in the dialog box.

Current status
Indicates the current status of the password setting. There are following five statuses.

1. Password is not set : Password is not set.

2. 4 digits Protect : Password is 4-digit password, and access is prohibited.

3. 4 digits Available to access : Password is 4-digit password, and access is allowed.
(The status that inputting the password completes and that can access
programs.)

4. 8 digits Protect : Password is 8-digit password, and access is prohibited.

5. 8 digits Available to access : Password is 8-digit password, and access is allowed.
(The status that inputting the password completes and that can access
programs.)

11-3



Available retry counts

This is the number of times that you can input the password in succession. Every time incorrect
password is input, the number will decrease (up to 3 times).

If you fail to input the correct password for 3 times in succession, you cannot access the
program.

Turn the power supply of the FP-X off and then on again to try to input the password again.

EE
Note:

If the power supply of the PLC is turned on/off with the setting that the access is allowed, the setting will
be that the PLC is protected again.

Setting the Password protect function

Set PLC Password - Untitlel X As the dialog box is shown, select as below.
FLC : Home
Current status : Passward iz not set Close Dlglt number:
Available retry countz 0 3 counts [ — Select “4 digitS" or “8 dIgItS"
digit humber Help
4 digits(Hex.]

Operation Mode:
Select “Protect”.

¢ 8 digits[alphanumeric, Match caze]

Operation kMode

" Access
& Prolect 4 digits (or 8 digits) password:
£ Unprotect Input a password to be set.

8 digits password

Enter in alphanumeric: htot A A CI|Ck “SettingS".

Setting for FP memory loader option

¥ Allow the download to dlder than Version 2.5

-
-
Set PLC Password — Untitlel ] ] Input the password for confirmation again, and
Enter the password in alphanumeric. I********l click [O K]
I Do not forget this password.
FPWIN GR The setting has completed.

& PLC became dizabled to write/read.
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Setting to allow the access to the program by inputting a password

Set PLG Password — Untitlel X
Closs
Foros Cancel
Help

FLE © Home
Current status 8 digits Protect
Awaiable rety counts 3 counts
digit number

4 digitslHex)

= 8 digits|alphanumeric, Match case]
Operation Mode

@ Hieoess

" Protect

 Unprotect

8 digits passward

Erterin alphanumeric:  [eoeoreor
Seting for FP memory loader oplion
¥ Allows the dawnlaad ta older than Versian 2.5
-
=
FPWIN GR

& PLE besame anshied to wiits/iead

EE
Note:

As the dialog box is shown, select as below.

Digit number:
Select “4 digits” or “8 digits”.

Operation Mode:
Select “Access”.

4 digits (or 8 digits) password:
Input a password to be set.

Click “Settings”.

The setting has completed.

If the power supply of the PLC is turned on/off with the setting that the access is allowed, the setting will

be that the PLC is protected again.

How to cancel the password setting

Following two methods are available to cancel the password setting.

Description

Program

Unprotect

Cancels the registered password to be specified.

All programs are retained.

Force cancel cancel the setting forcibly.

Erases all programs and security information to

All programs are deleted.
(The upload protection setting is
also deleted.)

Releasing the protection of PLC (Programs are retained.)

Set PLG Password — Untitlel 3

Settings

FLC : Home

Cunent status

Awallabls retry counts

8 digits Available to access

3 counts

digit number
4 digits{Hex.]

@ 8 digits{alphanumeric, Match case]

Operation Mode

" Access
" Protect

8 digits passwaord

Entet in alphanumeric:

HHRRRAAK

Setting for FP memoty laader aption

¥ Allow the download to older than Version 2.5
-

-

Close
Force Cancel
Help

FPWIN GR x|
! The protect of PLG was released
LI

As the dialog box is shown, select as below.

Digit number:
Select “4 digits” or “8 digits”.

Operation Mode:
Select “Unprotect”.

4 digits (or 8 digits) password:
Input a password to be set.

Click “Settings”.

Click [OK].

Note) The protection cannot be released if the access is not allowed.




Executing the force cancel (Programs and security information are all deleted.)

Set PLC Password — Untitled E\ Click [Force Cancel]_
FLC : Home Seitings
Current status . 8 digits Protect Close
Ayailable rety counts 3 counts
digit number Help
4 digitsHex |
@+ 8 digits(alphanumeric, Match case)
Operation Mode
v Access
" Protect
¢ Unpratect
& digits password
Enter in alphanumeric:
Setting for FF memory loader option
¥ &liow the download ta older than Wersion 2.5
r
r
= .
FPVINGE: - Click [Yes].
& All programs, comments and data will be cleared. Are you OK?
Mo I
, ) PO f ” .
Set PLC Password = Untitlel X If the current status is “Password is not set”, this
FLE : Home Setlings procedure has completed.
Current status : Password is not sst Close A" programs and SeCUI’Ity InfOI'matIOﬂ were
Awailable et counts 3 counts
—— — deleted.
r ddighsiHex) ==

&+ 8 digits[alphanumeric, Match case]

Operation Mode
 Access
" Protect

" Unpratect

8 digits password

Enter in alphanumeric:
Setting for FP memory loader option
I Allow the download to older than Version 2.5
-
—

About the password data of the master memory cassette (AFPX-MRTC)

The data on the password setting can be transferred to the master memory cassette together with the
programs from the FP-X.

The password information stored in the master memory cassette will be automatically transferred to
another control unit when it is installed, and the control unit will be protected.

The procedure of the transfer to the master memory is as below.

1. Turn off the power supply of the PLC, and set the RUN/PROG mode switch to the PROG mode. Install
the master memory cassette to transfer the program on the control unit.

2. 2. Turn on the power supply of the PLC, and transfer the program to the master memory cassette
using “Internal memory => Master memory” in the programming tool.

fl Reference:
For the information on the transmission to the master memory cassette,
<12.2.2 Master Memory Function>
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11.3 Upload Protection

This function is to prohibit reading programs and system registers by setting to disable program
uploading on the FP-X.

If the FP-X is set to prohibit program uploading, note that the ladder programs and system registers will

be disabled to be uploaded after that.

However, editing the files that are controlled with a PC can be carried out online using the programming
tool. Note that the programs will be broken if the programs are not absolutely matched.

When using this function, store ladder programs as files without fail.

Unperformable operations on the FP-X set to prohibit uploading

1. Uploading ladder programs and system registers to PCs

2. Transferring programs to the master memory cassette and FP memory loader

The setting for this function can be cancelled using the programming tool, however, all ladder programs,
system registers and password information will be deleted when the setting is cancelled.

Note: When cancelling this setting forcibly:

All programs and security information will be deleted when the upload protection
setting is cancelled.

We cannot restore the deleted programs even if you ask us.

We cannot read the data of the control units that are set to prohibit uploading.

Keeping your programs is your responsibility.
Interaction with the password protect function

The password setting can be specified for the FP-X that this function is set at the same time.
Also, this function can be specified for the FP-X that a password is set.

11.3.1 Upload Protection Setting

Following two methods are available to set the upload protection.

1. Set in the control unit using the programming tool.
2. Specify the information on the upload protection in the master memory cassette, and set in the control
unit.

Setting using FPWIN GR

1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.

2. Select or “Upload settings” under “Tool” on the menu bar. The following display will be shown.

|Upload settines — Untitlel x|l Select “Set that PLC cannot be uploaded”.
|F‘LC . Home Execute I
Click “Execute”.
f+ 5et that PLC cannot be uploaded: &I

"~ Release the upload-pratection by compulsion Help I




Specifying the information on upload protection in the master memory cassette

Programs cannot be transferred from the FP-X prohibited uploading to the master memory
cassette.

The upload protection can be set to the master memory cassette from the FP-X that is not prohibited
uploading using the “Internal memory to Master memory” function of the programming tool.

At that time, if there is the information on the password protect, it will be transferred simultaneously.

If the master memory cassette that is prohibited uploading is installed on another FP-X, the information
on the settings will be transferred to the FP-X automatically, therefore, that FP-X will be prohibited
uploading as well.

Reference: For the information on the transmission to the master memory cassette,
<12.2.2 Master Memory Function>

Cancelling the upload protection using the programming tool

Setting using FPWIN GR

1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.

2. Select “Upload settings” under “Tool” on the menu bar.

The following displays will be shown.

Upload settings dialog box Set PLC Password dialog box
FLE : Home e I FLC : Home Setlings
Current status Password is nat set Close
™ Setthat PLC cannot be uploaded. _EIDLl Aaldils ety Eneits et
d b
i+ Heleaze the upload-protechion by compulzian i Help l fi :?g;‘[Hex] Help
&+ B digits{alphanumerio, Match cass]
Operation Hodz
« . & Access
Select “Release the upload-protection by P
compulsion”. ® U
s L« ) 8 digits passnord
CIICk EXeCUte : Enter in alphanumetic:
Sefting for FP memory loader option
W llow the download to older than Version 25
-
-

Click “Force Cancel”.
EF
Note:

1. If the setting for the upload protection is cancelled, all ladder programs, system registers and
password information will be deleted.

2. If “Force Cancel” is executed in the setting for PLC password, the setting for the upload protection will

be also cancelled.

[ ) . . .
Note: When cancelling this setting forcibly:
All programs and security information will be deleted when the upload protection
setting is cancelled.
We cannot restore the deleted programs even if you ask us.
We cannot read the data of the control units that are set to prohibit uploading.

Keeping your programs is your responsibility.
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11.4 Setting Function for FP Memory Loader

The following three functions of the FP memory loader (AFP8670/AFP8671) can be set through the FP-X.

The setting will be effective when it is transferred to another FP-X after the upload to the FP
memory loader from the set FP-X.

Setting conditions

-FP-X V2.5 or later

- FP memory loader V2.0 or later
- FPWIN GR V2.8 or later

- 8-digit password is set.

11.4.1 Download Protection Setting to Previous Versions
(Allow the download to older than Version 2.5)

This is a function to disable the download from the FP-X V2.5 or later to the FP-X older than V2.5 for
enhanced security.

When setting the download to be enabled, the download can be performed regardless of the version of
FP-X, however, the limited distribution and upload protection settings cannot be used.

11.4.2 Limited Distribution Function
(Allow the download in case of same password)

When downloading a program from the memory loader, the program can be downloaded only when the
program stored in the memory loader matches the password set for the PLC with this function enabled.

FP memory loader

- Program
- Password: 01234567
f’l\ M Limited distribution function: ON/

Q

Y

14 s ~ —
N Password: 0123456?J L Password: abcdefgh | (— Password: None J
AN

=
=

Note: This function cannot be used when the setting to disable the download to the FP-X older
than V2.5 has not been made.




11.4.3 Upload Protection Setting Function
(Set that PLC cannot be uploaded)

If this function is valid, the PLC will be in the upload protection state by downloading a program to the
PLC from the FP memory loader.

FP memory loader

p
- Program A
- Password: 01234567
/k. Upload protection function: ONJ

- Program A
- Password: 01234567
.""
--..-.X

X'...*

Upload is not possible.

Upload is prohibited.

FP memory loader

[
Note: This function cannot be used when the setting to disable the download to the FP-X older

than V2.5 has not been made.
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11.4.4 Version Check List

Version check list

State of target PLC to be written PLC Password 4 digits 8 digits 8 digits
version to Protected
Program in FP memory loader be written gls Sl Protected iz Note4)
V2.40 O
FP-X . Nc?r password or older Note1) O x X
All versions L L V2.50 G
- 4-digit or 8-digit password or later O O O Note1)
. V2.40
- ngijlglt password or older X X X X
I V2.50 [@) O O
- Download prohibition to old ver. or later Note1) Note1) Note1) G
- 8-digit password V2.40
and or older X X X X
- Download protection to old ver.
and V2.50 @
- Download permission only for or later x x Note1) ®
models with same password.
s Tt or older x x x x
Ver2.50 or later Download protection to old ver
ay P | va.50 0 0 'e) 'e)
- Upload protection or later Note1) Note1) Note1) Note2)
- 8-digit password V2.40
and or older X X X X
- Download protection to old ver.
and
- Download permission only for V2.50 X X & ®
models with same password or later Note5) Note5) Note1)
and
- Upload protection

O : Download possible @ : Download possible only for models with same password

X : Download impossible -: No target model

Note1) Program downloading is not possible for FP memory loader Ver.1.*.

Note2) Upload protection cannot be set for FP memory loader Ver.1.*.

Note3) When downloading programs with 8-digit password, FP memory loader Ver.1.* will not enter
protection state after downloading finishes. To enter protection state, turn off the power and then

turn it on again.

Note4) The state that the setting has been made not to disable downloading to the old version on the

FP-X Ver.2.50 or later .

Note5) When transferring data from FP memory loader to PLC, program data cannot be transferred by
Ver. 2 or later, however, only the "Upload protection” setting is effective.

Status of PLC that program has been downloaded
downloading a program to the PLC from the FP memory loader, the password that has been already set
on the unit may be changed. Note the followings.

Status of FP memory loader

Password setting for PLC after download

No password setting

The password will be cleared.

4-digit password setting

The password will be overwritten with a new 4-digit password.

8-digit password setting

The password will be overwritten with a new 8-digit password.

8-digit password setting
Limited distribution setting: Off

The password will be overwritten with a new 8-digit password.

8-digit password setting
Limited distribution setting: On

The password will not change.
(The program itself will not be downloaded.)
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11.4.5 Setting using FPWIN GR

1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.
2. Select or “Set PLC Password” under “Tool” on the menu bar. The following display will be shown.

Set PLC Password — Untitlel 53 1. Select "8 digits" for "Digit number".

: 2. Uncheck "Allow the download to older than
Current status : Password iz not set Cloge ) " " .
T A — Version 2.5"in "Setting for F P m emory
s o loader option".

" 4 digitz[Hex.)

" 8 digits|alphanumeric, Match case] 3. Check the functions to be used of "Options
T for FP memory loader".

" Access

¥ Protect - Limited distribution function

& Uitz — "Allow t he downloadi nc ase of same
3 digits password password”

Enter in alphanumeric: kA

Setting for FP memary loader option

- Enable the upload protection setting.

W Al the dowrlaad to older than Version 2.5 — "Set that PLC cannot be uploaded”
-
a 4. After setting the above check box, input a

8-digit password, and then click "Setting".
The setting has completed.

Note) This function is available only when the
version of FP-Xis Ver2.5 or laterand a
8-digit password has been set.
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11.5 Table of Security Settings/Cancel

When setting the security on FP-X control unit

When the master memory cassette is not installed on the FP-X control unit

Status of security

Security not Upload 4-digit 8-digit
set protection password password
Sets/ Upl.oelld protection A A A
Cancels 4-digit password A A N/A
8-digit password A A N/A
When the master memory cassette is installed on the FP-X control unit
Status of security
Security not Upload 4-digit 8-digit
set protection password password
Sets/ Upload protection N/A N/A N/A
Cancels 4-digit password N/A N/A N/A
8-digit password N/A N/A N/A

A: Available, N/A: Not available

11-13




11-14



Chapter 12

Other Functions



12.1 Transfer Function between Memories

Flow of program information
Selectable whether to transfer F-ROM data area
and comments or not.
Data not to be transferred will be erased.

Control unit (Internal memory)

Master cassette
Internal F-ROM
-System registers | Internal memory to Master me@ Master memory
-Ladder programs
-Comment data
| 'F-ROM data area | Master memaory to Internal memoryl
/\ Transfers storage data.
RAM to ROM N ROM to RAM ;:gséetrs r:mca“f”t unmfatched data.
transfer “X_ transfer (o} auto-transfer.
\;\ Specified transfer by tool software in PROG mode.
Internal RAM
Operation memory DT \ FROM data area to operation memory DT
Operation memory DT to F-ROM data area

_All data are transferred.

RAM to ROM transfer function

All points of the contents of the DT in the internal RAM are transferred to the internal F-ROM data area.
This function is used to transfer large volumes of the default data to be used on the DT. The necessary
data is read from the internal F-ROM area to be used for ladder programs. This function is only available
by using the programming tool software in the PROG mode. In this case, data can be transferred in both
cases when the master memory cassette is installed, and it is not installed.

ROM to RAM transfer function

All points of the contents of the F-ROM data area stored in the internal ROM are read to the operation
memory DT. This function is only available by using the programming tool software in the PROG mode.
In this case, data can be transferred in both cases when the master memory cassette is installed, and it
is not installed.

Internal memory to Master memory transfer function

The program information (such as ladder programs, system registers, F-ROM data, comments and
passwords) stored in the internal ROM is transferred to the master memory. The upload disabled
information is specified using the programming tool software.

It is selectable to transfer the F-ROM data area and comments with the programming software or not.
When transferring the F-ROM data area, specify the block number that starts transferring and the
number of blocks. This function is only available by using the programming tool software in the PROG
mode.

When data is transferred to the master memory, the data not to be transferred will be erased.

Master memory to Internal memory transfer function

The information stored in the master memory is transferred to the internal ROM when the PROG mode is
changed to the RUN mode, when the power supply is turned on in the RUN mode, or when the transfer
instruction is executed by then programming tool software in the PROG. mode.

Nonexistent data is not transferred.

Once the data is transferred, afterwards, the information in the internal memory and the master memory
are compared, and the matched information is not transferred.

Key Point: Selectable using FPWIN GR
iSeIect from [Tool] of the menu in the PROG mode or online monitor mode.)

&' Reference: <FPWIN GR Operation Guide Book ARCT1F332E>
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12.2 Function of Master Memory Cassette

The clock/calendar to set year, month, day, day of week and time, and the master memory is
equipped in the master memory cassette.

The following 2 methods can be selected with the switch at the back.

1. Clock/calendar only (default setting)
2. Clock/calendar + Master memory

EF
Note:

It cannot be used as master memory when it has been specified to be used as clock/calendar
only.

Install the optional battery in the control unit to use the clock/calendar.
The clock/calendar does not work without the battery.

12.2.1 Clock/Calendar Function

The clock/calendar function can be used if the backup battery is attached in the FP-X and the FP-X
master memory cassette (AFPX-MRTC) is installed.
Note that this function cannot be used without the backup battery.

& Reference: <5.9 Installation and Setting of Backup Battery>

Specifications

Iltem Specifications
Setting items Year, month, day hour (24-hour display), minute, second and
day of week
Clock/calendar At 0 °C: less than 104 seconds per month
Accuracy At 25 °C: less than 51 seconds per month
At 55 °C: less than 155 seconds per month

Area of clock/calendar
With the clock/calendar function, data indicating the hour, minute, second, day, year and other
information stored in the special data registers DT90053 to DT90057 can be read using the transmission
instruction and used in sequence programs.

A: Available, N/A: Available

Special data register No. Higher bytes Lower bytes Read Write
orsoss | powsa | Mwedae ||
oveie | eewies | A |
o | s | A
e | s | A |
DT90057 - Day’ﬁggetgwﬁgg data A A
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Setting of clock/calendar
There are two ways to set the clock/calendar, as described below.

Setting using FPWIN GR

1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.

2. Select “Set PLC Date and Time” under “Tool” on the menu bar.

Set PLC Date and Time dialog box

B The above steps display the “Set PLC Date and Time dialog box”
PLG : Home . . « "
e shown at the left. Input the date and time, and click on the “OK
LR N button.

Time (hhemmiss)

e _ b |

Setting and changing using program
1. The values written to the special data registers DT90054 to DT90057, which are allocated as the
clock/calendar setting area, are sent..
2. A value of H8000 is written to DT90058.
Note) The value can be sent using the differential instruction “DF”, or by changing H8000 to HO000.
Do not always write H8000.

Example showing the date and time being written
Set the time to 12:00:00 on the 5th day when the X0 turns on.

X0 .
HEF yromv o, DTa00s4 J -~ -f - Inpus 0 minutes an O seconds _

[Fomv Hs512  DT80085 | ----F-| + Inputs 12th hour 5th day.
LT ot e L EE

[Fomv Heooo ,DT90088 }----f-} - Setthe time.
- — i — - — i — — — i —
EF
Note:

No values have been set in the default settings, so the programming tool or another means must be
used to specify the values.

Example showing the clock/calendar being used

Sample program for fixed schedule and automatic start

In the example shown here, the clock/calendar function is used to output (YO) signal for one second, at
8:30 a.m. every day.

Here, the “Hour/minute” data stored in the special data register DT90053 is used to output the signal at
the appointed time.

R9010 R
—| |—{Fe0 cmMP DT900s3 ,HB30 J------ - " Data comparison instruction

1 The value of the special data register DT90053 (Hour! 1
ernute data) is compared with the value of H830 :B:.’)D_]J
R900B RO P e
I L - Compwiwnmaichiwouput. ______J
RO T0 Yo S S —
— HeF ) A L (.- Appainted time output puse (1 sscond) |
Yo TMX 0, K10 [ﬂ-ﬁn&ﬁe\ﬁer_—'_'_'— -
Il {1 1010 setang usea a e 1.5e00m0 e tmer.

The hour data is stored in the upper 8 bits of DT90053 and the minute data in the lower 8 bits, in the
BCD format. This hour and minute data is compared with the appointed time (BCD), and the R900B
(=flag) special internal relay is used to detect whether or not it matches the appointed time.

30-second compensation
The compensation for 30 seconds is performed in the DT90058.
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12.2.2 Master Memory Function

Overview

This function enables to transfer the data in the control unit (internal memory) such as programs to the
master memory cassette, and to copy them into another control unit (internal memory) by installing the
master memory cassette on it.

¢ Following data can be transferred to the master memory cassette.

1. Ladder programs

2. System registers

3. Comments

4. F-ROM data area

5. Security information (Password or uploading disabled information)
When there is no security information, no security information exists.

Change the switch on the back of the master memory cassette
The changeover switch is located at the back of the FP-X master memory cassette (AFPX-MRTC).
The default setting is “Clock/calendar only”.

Transfer from the master memory to the control unit
There are two ways to transfer data.

1. Operation using the FPWIN GR
Transferring is available in the PROG mode only.

2. Automatic transfer: when the PROG mode was changed to the RUN mode
When the power supply turns on (when started in the RUN mode)

Transferring using the FPWIN GR

1. Select [Online Edit Mode] under the [Online] on the menu bar, or press the [CTRL] and [F2] keys at
the same time, to switch to the [Online] screen.

2. Select “Internal memory => Master memory” under “Tool” on the menu bar.

Internal memory <& Master memory dialog box

|| Select either “Internal memory => Master
 fniteinal mamor =5 Mastel mermong memory” or “Master memory => Internal

(™ Master memary => Intemal memary

9
i i : : Close | memory .
The program and system register, that is stored in the intermal memorny of

PLL., will be transferred to the master memary. Help |

I Setthat PLC cannot be uploaded.

Select item except for system register and program.
[ Comment
[~ Data register [DT]

Starting block Mo | [(0-15]
Humber of transfer block, I [1-18]

Transferring is available in the PROG mode only.
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Select the data to be simultaneously transferred with programs and registers

Following three data can be transferred at the same time.
(Internal memory: Memory in the control unit)

Internal memory to Master memory

Master memory to Internal memory

Sets a master memory cassette to the
upload protection setting.

memory cassette.

Upload The control unit that data is transferred (Cannot be selected)
protection with this master memory cassette
mounted will be also set to the upload
protection setting.
Comments o€ Transfers comments to the master Transfers comments to the control

unit.

F-ROM data area

Note2) Note3)

Transfers the data in the F-ROM data
area of the control unit (internal ROM)
to the master memory cassette.
Specify the starting block No. and No.
of blocks to be transferred.

Transfers data registers to the F-ROM
data area in the control unit (internal
ROM).

Specify the starting block No. and No.
of blocks to be transferred.

Precautions

The data in the master memory is all
deleted. So the devices not to be
transferred will be deleted.

Once the data is transferred,
afterwards, the information in the
internal memory and the master
memory are compared, and the
matched information is not transferred.

Note1) When a password has been specified, data is transferred automatically.
Note2) If there is no data, transferring cannot be performed.
Note3) Reads using the F12 (ICRD) instruction and writes using the P13 (ICWT) instruction.
(It is possible to write data in the F-ROM data area using the RAM => ROM transfer function of
the FPWIN GR.)
The storage area is composed of 16 blocks (1 block = 2048 words) that are from the blocks No. 0

to No. 15.

Reference: For the details on the F12 (ICRD) and P13 (ICWT) instructions,
<Programming Manual ARCT1F353>

12.2.3 Relation between Security Setting and Transmission

Status of FP-X (master memory cassette is installed)

Security not Uploading 4-digit and 8-digit
specified disabled passwords
Transmission from the internal A N/A A
memory to master memory
Transmission from the master A A A
memory to internal memory

A: Available, N/A: Available
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12.2.4 Handling of Master Memories Created with Different Models

PLC that created master memory

Ry type Tr type

C14 C30 C60 C14 C30 C60

Cl4 A A A E25 E25 E25

Ry type | C30 A A A E25 E25 E25

Installed C60 A A A E25 E25 E25
PLC Cl4 E25 E25 E25 A A A
Trtype | C30 E25 E25 E25 A A A
C60 E25 E25 E25 A A A

A: Can be installed and operated.
/A: Can be installed depending on the program capacity.
E25: Master memory model unmatch error

Note1) If the E25 occurs, the mode will not be the RUN.

Also, the transfer operation from the master memory to the internal memory of the controller will

not be executed.

The transfer operation from the internal memory of the controller to the master memory can be
executed even if the E25 occurs.
Note2) If the version of the Ry type is older than Ver2.0, the E26 (User's ROM error) is detected not the

E25.

Note3) Use the tool software to execute the program conversion between different models.
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12.3 P13 (ICWT) Instruction

Data registers of 32765 words can be stored and used in the built-in ROM (F-ROM data area) of
the FP-X control unit using the P13 (ICWT) instruction.

However, note the followings for the use:

1. Restrictions on the number of writing
Writing can be performed within 10000 times. If writing continues for more than that, the correct
operation cannot be guaranteed.

2. The power supply turns off when the P13 (ICWT) instruction is being executed.
If the power supply turns off during this instruction is being executed, the hold type area may not be kept.
(Also, when the power is shut off during rewriting in the RUN mode, the same event may occur.)
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12.4 Analog Potentiometer

12.4.1 Overview of Analog Potentiometer

The FP-X is equipped with two analog potentiometers (four for C60 only) as a standard feature. Turning
the potentiometers changes the values of the special data registers DT90040 to DT90044 within a range
of KO to K1000.

Using this function makes it possible to change the internal set values in the PLC without using the
programming tool, so this can be used, for example, with analog clocks, to change the set value
externally by turning the potentiometer.

WAUN WPADG. WEAR.

0_1 | 7 B_1 | F
e e

0!1‘_LI_I_LLI_I_?|r BITTIT D
101 1 17 18_1 11D

Applicable special data register

Symbol | Potentiometer No. | Special data register Range of values Control unit
VO Volume 0 DT90040 C14/C30

V1 Volume 1 DT90041 KO to K1000

V2 Volume 2 DT90042 © 60

V3 Volume 3 DT90043

12.4.2 Example Showing How to Use Analog Potentiometer

The FP-X is provided with special data registers, in which the values in the registers change in response
to the analog potentiometers being moved. If the values of these registers are sent to the clock setting
value area, a clock can be created that allows the time to be set using the potentiometer.

Example: Writing of the clock setting value
The value of the special data register (DT90040) that corresponds to the analog potentiometer VO is sent
to the setting value area (SV0) of TMXO to set the time for the clock.

R9010

—* lv—EFO MV DT 90040 ,SVo } —————— - - =+ Data transmission instruction ]
The value of special data register DT90040 1
\ is sent to the setting value area. B
————— e —  —
R TMX 0, SVO r . !
c: |_ | 't0,1-second type timer B

|l e .
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12.5 Sampling Trace Function

12.5.1 Overview

The FP-X control unit Ver2.0 and later versions support the sampling trace function.

Using this function enables to take samplings and record (accumulate) the state of arbitrary data of 16
bits + 3 data registered in the PLC at an arbitrary timing, and to examine the changes in the bit and data
in details after stopping sampling at an arbitrary timing.

The sampling trace function is used in the time chart monitor function under the online menu of the
FPWIN-GR.

The instructions, functions, special relays and special registers related to the sampling trace
function are as below.

F155(SMPL) sampling instruction

F156(STRG) sampling stop trigger instruction

Time charge monitor of FPWIN GR

R902C : Sample point flag OFF=Sampling by instruction

ON=Sampling at regular time intervals
R902D : Sampling trace end flag When sampling trace starts=0 stops=1
R902E : Sampling trigger flag Turns on when sampling stop trigger is on.
R902F : Sampling enable flag Turns on when sampling operation starts.
DT90028 : Interval of sampling trace kO=For sampling by instruction

k1 to k3000 (10ms to 30 seconds) For sampling at regular time intervals

12.5.2 Details of Sampling Trace Function

No. of data collectable at one sampling: 16 bits +3 data
Sampling capacity (No. of samples accumulable) : C14=300 samples
: C30/C60=1000 samples
Types of sampling timing (When an instruction is executed, or at regular time intervals)
1: Sampling at regular time intervals From 10 ms
2: Sampling by F155(SMPL) instruction

Sampling for every scan can be executed by the instruction.
Also, more than one samplings can be executed in one scan.
Timing for the execution of the F155(SMPL) instruction can be set by the ladder sequence.

Ml Note: It is not possible to activate the sampling at regular time intervals and the sampling by the
F155(SMPL) instruction simultaneously.

How to stop sampling
Methods of the stop trigger (request): Following two methods are available.

1. Deactivate request by the tool software
2. Deactivate request by the F156(STRG) instruction

If the stop trigger activates, the PLC will continue to take samplings for the specified No. of delay, and
then stop the sampling operation. Once the sampling operation stops, the data will be automatically
retrieved by the tool software and will be indicated in a time chart.

It is possible to adjust whether to see before or after the trigger point by the setting of the No. of delay.
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Operation image of sampling trace
Trace memory in PLC

- 1 sampling data
N

/ N\

Y A

| \
4\
\\I '.\
/ | Back to the biginning
¥ ¢
4 | if exceeding the area

| |

¥

\ /
| /

)/

12.5.3 How to Use Sampling Trace

ﬂﬁ FPWIN GR - [Untitle1:2 [(Monitoring Time Chart]]

@Eﬂe “Wiew Online Settings Option Help :j.i].’.‘}
== fe] 1% Fw 24l 2|

‘UU Comment i Remark |

[FPZ76K [ Online [ PLC = REMOTE RUN | Monitor stopping [Home

i FREE | Sawpling Times 1000 Times i SGampling Rate i lo0ns DeliEy:

| sampLE H T

T 100

Sampling data display

_( Relay entry N

o
—_— ,— — —_—
| | l! Data entry | |

[Time scate [ 0-¢ [ o-r [ c¢-r [ T-¢ [ T1-®% [ @-T7T

| looms | [ [ 1o0oms | -lo00ms | -zoooms | -loo00ms | 2000ms 3 N

1 - - ; - Cursor information -

‘ B | Online |5 Offline |y |s Setting |z Scale |, Monitor [y |BundPro| 3 a2 e |

Ready [ INOM[ 4

1. Sampling at regular time intervals

(1) Register the bit/word device to be monitored by the time chart monitor function of FPWIN-GR.

(2) Specify the sampling configurations.
Set the mode of the sampling configurations to “Trace”.
Set the sampling rate (time).

Sampling Configurations

\_H
a3
]

Lancel

Sampling Times i1DDD Tirmesz (100 - 1000] Hel
Help

—Sampling Ralte——————
I Ewery SMPL instruction

I1 0o msec  [10 - 30000)

Cielay Times i1 oo Times [1-999)
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(3) Start monitoring. Start with the il button.

2. Sampling by instruction
(1) Register the bit/word device to be monitored by the time chart monitor function of FPWIN-GR.
(2) Specify the sampling configurations.

Set the mode of the sampling configurations to “Trace”.

Set the sampling rate (time) to 0.

Sampling Configurations

Mode |TF|AEIE 'I

\_H
s
[¥]

LCancel

Sampling Times  [1000 | Times (100 - 1000] T
Help |

— Sampling Fate-

I 100 I

ST

Delap Times 100 Timez 1-999

3. Read data by trigger
(1) Stop sampling by stopping monitoring the trace that has been started in the above procedure 1 or 2
on the time chart display of FPWIN-GR. The data will be indicated in the time chart.

Stop monitoring. (Stop with the il button, stop by the “Trigger Break” in the menu, or stop by the F156
instruction.)

FPWIN GR

¥

'-:\.’F) Read Trace data. Sure?
1w |
Read Sample Trace Window

Feading sample trace data...

Please wait for a while.

[[[[][][]]

nnnnninooon|
o e

&

Reference: <FPWIN GR Help>
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12.6 Time Constant Processing

The input time constants for 32 points of the CPU input X0 to X1F can be set by the system registers
430 to 437. If this setting is specified, an operation like the equivalent circuit below will be performed.
By the setting, the noises or chattering of input will be removed.

CXn = Input signal of Xn contact
Xn = Image memory of input Xn

CXn Timer processing Xn

I I Setting value = System 4[81

register setting value

CXn Timer processing Xn

,H/ Setting value = System H R:I

register setting value

EE
Note:

¢ The input signal of X contact is retrieved at the timing of the normal I/O update.

o If the partial update instruction is executed for the input in the time constant processing, the time
constant processing will be invalid, and the input status at the time will be read out and set.

¢ The time constant processing can be performed for the input other than X0 to X1F (add-on cassettes
or expansion units) by the F182 (FILTR) instruction.

¢ The time constant processing is invalid when the high-speed counter, pulse catch or interrupt has been
specified.
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Chapter 13

Self-Diagnostic and Troubleshooting



13.1 Self-Diagnostic function

13.1.1 LED Display for Status Condition

Status indicator LEDs on control unit

¢ The control unit has a self-diagnostic function which
identifies errors and stops operation if necessary.

¢ When an error occurs, the status of the status indicator
LEDs on the control unit vary, as shown in the table above.

|
J

WRUN PROGMERR. | |*

Status indicator LED l“'k;\

e

BOOOOE
ROOOG

LED status Operation
ERROR/ Description
RUN PROG. ALARM status
Light (on) | Off Off Normal operation Operation
PROG. mode
Off Light (on) | Off LED does not flash even if the forcing Stop
Normal . .
condition output is performed in program mode.
Forcing input/output in Run mode
Flashes Flashes | Off Flashes RUN and PROG. LED Operation
alternately.
Light (on) | Off Flashes | When a self-diagnostic error occurs Operation
Abnormal | Off Light (on) | Flashes | When a self-diagnostic error occurs Stop
condition | Light (on) | Light (on) | Light System watchdog timer has been
. Stop
or off or off (on) activated

Status indicator LEDs on expansion FPO adapter

Status indicator LEDs |:

O POWER

DF

O ERRORA
Panasonic
AFPX-EFPD
/__H“‘x\x s
LED status Description
POWER I/F ERROR P
Normal . . .
condition Light (on) | Light (on) | Off Normal operation
Light (on) | Flashes | Off FPO expansion unit is not connected.
The FPO expansion unit, that had been connected
when the power supply for the FP-X control unit
. . turned on, came away.

?5:;:22' Light (on) | Light (on) | Flashes An error has occurred in the communication of data
between the expansion FP0O adapter and FPO
expansion unit due to noise, etc.

. The expansion FPO adapter turned on later than the
Light (on) | Off Off FP-X control unit.
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13.1.2 Operation Mode When an Error Occurs

o Normally, when an error occurs, the operation stops.

» For some errors, the user may select whether operation is to be continued or stopped by setting the
system registers. You can set the error which operation is to be continued or stopped using the
programming tool software as shown below.

“PLC System Register” setting menu on programming tool software

To specify the steps to be taken by the FPWIN GR if a PLC error occurs, select “PLC System Register
setting” under “Option” on the menu bar, and click on the “Action on Error” tab. The screen shown below
is displayed.

PLG Configuration — Untitlel

Hold/Mon-hold 1
HoldMon-hold 2 [v Mo.20 Disable settings for duplicated output

Time

Link /00

Link t/0-1

Usage zettingz 1 for CPU input
Usage zettings 2 for CPU input
Uszage zettings for CPU output Iv Mo.26 Stop when an operation emor occurs
Special input

Special input2

Software filker zettings 1 of CPL input

Software filker settings 2 of CPU input

Software filter zettings 3 of CPL input

Software filker settings 4 of CPU input

[v Mo.23 Stop when an /0 verification enor ocours

Tool Part [~ Mo.d Alarm Battery Emror
COM1 Port
COM2 Port
oK Cancel | Initiaize Help

Examplel: When allowing duplicated output
Turn off the check box for No. 20. When operation is resumed, it will not be handled as an error.

Example2: When continuing operation even a calculation error has occurred
Turn off the check box for No. 26. When operation is resumed, it will be continued, but will be handled as
an error.

13-3



13.2 Troubleshooting

13.2.1 If ERROR LED is Flashing

Condition: The self-diagnostic error occurs
Procedure 1
Check the error contents (error code) using the programming tool.

Using FPWIN GR

With the FPWIN GR, if a PLC error occurs during programming or debugging and the RUN mode is
changed to the PROG. mode, the following status display dialog box is displayed automatically. Check
the contents of the self-diagnosed error.

Status display dialog box

If the error is an operation error, the error

~Program Infamation: s . . .
Proaram Size NI Rest : 11778 e address can be confirmed in this dialog
Machine Language  © 07 0K

Coiniiee of 0K | box.

File Reister Size. 20477( 20K |

140 Comment Size 100000P Rest © 100000 P

Block Comment i S000L Rest & 5000 L 1#0 Enar

R k Si i S000P A : 5000 P 1 H

— e s Exc After correcting the error, click on the

Carmecton : : — )

FEles s R R Ul “Clear Error” button to clear the error.
Yersion @ F20 Sean Time 1.0 msec A

Condtion -+ Marmal M 0.5 msec L

PLCMode - REMOTE PROG Max . 1.5 msec

~ PLE Enar Flag—— - PLC Mode Flag = PL link

Self g 140 Meih o BUN Made- 0 OUTRefiesh = 0 5

Vol Dip 0 BatewEr 0 TESTMode -~ 0 STEPRUN - 0 _ Wk |

1401 Ener o (Hodl i Bresk Mode 0 Messane 0

Advancelnit © 0 OpeEn a Break Enable. 0 Remote 1 -

Force flag 0 EdemelEl 0 Help

i Self Diagnosis Error Messag
| EvonCode - 01

n Key Point:

To display the status display dialog box, select “Status Display” under “Online” on the menu bar.

Procedure 2
<For error code is 1 to 9>
- Condition
There is a syntax error in the program.
- Operation 1
Change to PROG. mode and clear the error.
- Operation 2
Execute a total-check function using FPWIN GR to determine the location of the syntax error.

<For error code is 20 or higher>
- Condition

A self-diagnostic error other than a syntax error has occurred.
- Operation

Use the programming tool in PROG. mode to clear the error.
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<For error code is 42 (1)>
- Condition
The expansion unit or add-on cassette that had been connected when the power supply of the control
unit was turned on has come off, or the expansion unit has powered off.
- Operation 1
Turn off the power supply of the control unit, and connect the expansion unit and add-on cassette.
- Operation 2
Turn on the power supply of the expansion unit.

<For error code is 42 (2)>

- Condition
A temporary blackout such as a momentary power off occurred and the power supply of the expansion
unit was turned off.

- Operation
Once the power supply of the expansion unit is restored, the control unit will be automatically reset and
restarted.

Using FPWIN GR

Click on the “Clear Error” button in the “Status display dialog box”. Error code 43 and higher can be

cleared.

¢ In the PROG. mode, the power supply can be turned off and then on again to clear the error, but all of
the contents of the operation memory except hold type data are cleared.

¢ An error can also be cleared by executing a self-diagnostic error set instruction F148 (ERR).

n Key Point:

When an operation error (error code 45) occurs, the address at which the error occurred is stored in
special data registers DT90017 and DT90018. If this happens, click on the “Operation Err” button in the
“Status display dialog box” and confirm the address at which the error occurred before cancelling the
error.

13.2.2If ERROR LED is ON

Condition: The system watchdog timer has been activated and the operation of PLC has been
activated.

Procedure 1

Set the mode selector of PLC from RUN to PROG. mode and turn the power off and then on.

o If the ERROR LED is turned on again, there is probably an abnormality in the FP-X control unit. Please
contact your dealer.

o If the ERROR LED is flashed, go to chapter 11.2.1.

Procedure 2
Set the mode selector from PROG. to RUN mode.
o If the ERROR LED is turned on, the program execution time is too long. Check the program.

Check
(1)Check if instructions such as “JMP” or “LOOP” are programmed in such a way that a scan never finish.
(2)Check if interrupt instructions are executed in succession.
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13.2.3 ALL LEDs are OFF

Procedure 1
Check wiring of power supply.

Procedure 2
Check if the power supplied to the FP-X control unit is in the range of the rating.
¢ Be sure to check the fluctuation in the voltage.

Procedure 3

Disconnect the power supply wiring to the other devices if the power supplied to the FP-X control unit is

shared with them.

o If the LED on the control unit turn on at this moment, increase the capacity of the power supply or
prepare another power supply for other devices.

e Please contact your dealer for further questions.
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13.2.4 Diagnosing Output Malfunction

Proceed from the check of the output side to the check of the input side.

Check of output condition 1: Output indicator LEDs are on

Procedure 1

Check the wiring of the loads.

Procedure 2

Check if the power is properly supplied to the loads.

o If the power is properly supplied to the load, there is probably an abnormality in the load. Check the
load again.

o If the power is not supplied to the load, there is probably an abnormality in the output section. Please
contact your dealer.

Check of output condition 2: Output indicator LEDS are off

Procedure 1

Monitor the output condition using a programming tool.

o If the output monitored is turned on, there is probably a duplicated output error.

Procedure 2

Forcing on the output using forcing input/output function.

o If the output indicator LED is turned on, go to input condition check.

o If the output indicator LED remains off, there is probably an abnormality in the output unit. Please
contact your dealer.

Check of input condition 1: Input indicator LEDs are off

Procedure 1

Check the wiring of the input devices.

Procedure 2

Check that the power is properly supplied to the input terminals.

o |f the power is properly supplied to the input terminal, there is probably an abnormality in the input unit.
Please contact your dealer.

o If the power is not supplied to the input terminal, there is probably an abnormality in the input device or
input power supply. Check the input device and input power supply.

Check of input condition 2: Input indicator LEDs are on

Procedure

Monitor the input condition using a programming tool.

o If the input monitored is off, there is probably an abnormality with the input unit. Please contact your
dealer.

o If the input monitored is on, check the leakage current at the input devices (e.g., two-wire type sensor)
and check the program again.

Check

(1)Check for the duplicated use of output. Check whether the output has been rewritten using the high-
level instruction.

(2)Check the program flow when a control instruction such as MCR or JMP is used.
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13.2.5 A Protect Error Message Appears

When a password function is used

Procedure

Enter a password in the “Set PLC Password” menu in FPWIN GR and turn on the “Access” radio button.

Using FPWIN GR

(1)Select “Set PLC Password” under “Tool” on the menu bar.
(2)The PLC password setting dialog box shown below is displayed. Turn on the radio button next to
“Access”, enter a password, and click on the “Settings” button.

Set PLC password dialog box
4-digit password

Set PLC Password - Untitlel i x| Set PLC Password — Untitled i x|
[PLC : Home Settings | FLE - Home Settings |
Current status 4 digits Protect Cloge I Current status :  Bdigits Protect Close
Avalable retry counts © 3 counts e I Available refry counts @ 3 counts Pore e

digit o] I

g nurT|IEr Help digit number Help
& 4 digits[Hex.] 4 digits[Hex.]

" Bdigitsfalphanumeric, Match case) + 8 digits|alphanumeric, Match case)

Operation bod Operatiot bMiod:

 fioes  fezesy

i~ Protect " Protect

1 Unprotect = Unprotect

4 digits password
’7 Enter in hex

[hon

EE
Note:

8-digit password

8 digits passward
’7 Enter in alphanumeric:

[

The password setting can be specified when the PLC is being connected online.

When using the master memory cassette
The program editing cannot be carried out with the master memory cassette. Turn off the power supply
and remove the master memory.

13.2.6 PROG Mode does not Change to RUN

Condition: A syntax error or a self-diagnosed error that caused operation to stop has occurred.

Procedure 1
Check if the ERROR LED is flashing.

Example:

If the ERROR LED is flashing, check <13.2.1 If ERROR LED is flashing>.

Procedure 2

Execute a total-check function using the tool software to determine the location of the syntax error.
Using FPWIN GR

Select “Debug” on the menu bar, and select “Totally check program”. Click on the “Execute” button in the
total check dialog box.
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13.2.7 A Communication Error has Occurred through RS485

Procedure 1
Check to make sure the transmission cables have been securely connected between the two (+)
terminals and two (-) terminals of the units, and that the final unit has been correctly connected.

Procedure 2

Check if the transmission cables are within the specifications range. At this point, make sure all of the
cables in the link are of the same type, and that multiple types of cables are not being used.

¢ Do not designate any unit other than those at both ends of the network as a terminal station.

Procedure 3
Check that link areas do not overlap.

Example:

For the specifications range of the transmission cables, <5.8.1 Selection of Transmission Cables>.

13.2.8 A Communication Error has Occurred through RS232C

Condition: No communication with 1-channel type RS232C cassette (AFPX-COM1)
2-channel type RS232C cassette (AFPX-COM2)
1-channel RS485 + 1-channel RS232C cassette (AFPX-COM4)
Ethernet + 1-channel RS232C cassette (AFPX-COM5)
2-channel type RS485 cassette (AFPX-COM6)

Procedure 1
Check if the receive data terminal of a connected device is connected to the SD and the send data
terminal is connected to the RD. Check if the SG is connected.

Procedure 2

1. Check if the CS signal is on.

2. When the “CS” of the communication cassette LED does not light, the CS signal is not on.

3. If the three-wire type is used, connect the RS signal and the CS signal of the communication cassette,
and turn the CS signal on.

Note) For COM1 only.

Procedure 3
Check that link areas do not overlap.

Procedure 4

When the RS232C is either one of the followings, check if “COM. cassette” is selected for “Port
selection”.

1. When controlling the 1-channel type RS232C with 5-wire type.

2. When using the COM2 port with the 2-channel type RS232C

3. When using the COM2 port with the 1-channel RS485 and 1-channel RS232C.

4. When using the COM2 port with the Ethernet and 1-channel RS232C.

Procedure 5

Check that the baud rate is set to 9600 bps, 19200 bps or 115200 bps for the COM2 port of the 2-
channel type RS485. The settings of the system register and the cassette backside switch should be the
same.

Example: <Chapter 7 Communication Cassette>
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13.2.9 A Communication Error has Occurred through RS422

Condition: No communication with 1-channel type RS232C/RS422 cassette (AFPX-COM3)

Procedure 1
Check to make sure the transmission cables have been securely connected between the two (+)
terminals and two (-) terminals of the units, and that the final unit has been correctly connected.

Procedure 2

Check if the transmission cables are within the specifications range. At this point, make sure all of the
cables in the link are of the same type, and that multiple types of cables are not being used.

¢ Do not designate any unit other than those at both ends of the network as a terminal station.

Procedure 3
Check that link areas do not overlap.

cafl Example:
For the specifications range of the transmission cables, <5.8.1 Selection of Transmission Cables>.

13.2.10 Expansion Unit does not Operate

Procedure 1
Check if the terminal setting is specified for the expansion unit.
Check if the terminal setting is specified for multiple expansion units.

Procedure 2

Check if the expansion FPO adapter is installed at the last position.

When the expansion FP0O adapter is installed at the last position, the terminal setting for other expansion
unit is not necessary.

Procedure 3

Check if the power supply has turned on and off in a short time such as momentary power failure.
There is a possibility that the expansion unit has not been recognized due to the occurrence of
momentary power failure.

Turn off and on the power supply again.
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13.2.11 A Communication Error has Occurred through Ethernet

Condition: No communication with Ethernet port of Ethernet + 1-channel type RS232C
(AFPX-COMS)

Procedure 1
Check if the LAN cable is securely connected to each unit or a PC.
When using a HUB for the connection, check if the power supply of the HUB is on.

Procedure 2
Check if the LINK/ACT LED lights up.
- When the LED is off, the LAN cable is not connected correctly.

Procedure 3
Check the IP addresses and the destination.

Procedure 4
Check if the communication format and baud rate for the COM1 port of the FP-X matches the
configuration setting of the AFPX-COMb.

Condition: The ERR LED of Ethernet + 1-channel type RS232C is flashing.

Procedure 1

Check the status with the Configurator WD.

- If the “IP duplicate error” is indicated for the status, the IP address may be duplicate on the network.
Specify an IP address that is not duplicate.

- If the “DHCP error” is indicated for the status, getting IP from the DHCP server has been failed. Check
if there is no problem on the network system.
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Chapter 14

Precautions During Programming



14.1 Use of Duplicated Output

14.1.1 Duplicated Output

What is duplicated output?

¢ Duplicated output refers to repeatedly specifying the same output in a sequence program.

o If the same output is specified for the “OT” and “KP” instructions, it is considered to be duplicated
output.
(Even if the same output is used for multiple instructions, such as the SET, RST instruction or high-
level instruction (such as data transfer), it is not regarded as duplicated output.)

e If you enter RUN mode while the duplicated output condition exists, it will be normally flagged as an
error. (The ERROR/ALARM LED will flash and the self-diagnostic error flag R9000 will go on.)

How to check for duplicated use

You can check for duplicated outputs in the program using the programming tool, by the following
method.

- Using the tool software

Select the “Debug” — “Totally Check Program” in the menu bar, and click “Execute”. If there are any
duplicated outputs, an error message and the address will be displayed.

Enabling duplicated output

e If you need to use output repeatedly due to the content of the program, duplicated output can be
enabled.

e In this case, change the setting of system register 20 to “enable”.

¢ When this is done, an error will not occur when the program is executed.

14.1.2 When Output is Repeated with an OT, KP, SET or RST Instruction

Condition of internal and output relays during operation
¢ When instructions are repeatedly used which output to internal and output relays such as transfer
instructions and OT, KP, SET and RST instructions, the contents are rewritten at each step during

operation.
<Example>
Processing when SET, RST and OT instructions are used (X0 to X2 are all on).

X0 RO

} S>—

RO

1 1 = 2
:—| I : . This sect!on of the

. N ] program is processed
b eeemeoZMo o ______1| asifROareon.

X1 RO
| <R>—
moTmmmmmmmmmmmmmm This section of the

! ! program is processed
. i as if RO are off.
.

X2 RO
wl [ 1

moTTTTTTTTTTTT T This section of the

1 ; " program is processed
. 1 as if RO are on.

1 1

I 1




The output is determined by the final operation results

o If the same output is used by several instructions such as the OT, KP, SET, RST or data transfer
functions, the output obtained at the I/O update is determined by the final results of the operation.

<Example>

Output to the same output relay YO with OT, KP, SET and RST instructions.

X0

Y0

H |

X1

L

YO

|

X2

<8>—

YO

H1

When X0 to X2 are all on, YO is output as off at /O update.

<R>—

o If you need to output a result while processing is still in progress, use a partial /O update instruction

(F143).
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14.2 Handling BCD Data

14.2.1 BCD Data

BCD is an acronym for binary-coded decimal, and means that each digit of a decimal number is
expressed as a binary number.
<Example> Expressing a decimal number in BCD:
Decimal number 6 4 5
Each digit is
converted to a binary
BCD 0110 0100 0101
(Binary-coded
decimal)

14.2.2 Handling BCD Data in the PLC

¢ When inputting data from a digital switch to the PLC or outputting data to a 7-segment display (with a
decoder), the data must be in BCD form. In this case, use a data conversion instruction as shown in the
examples at below.

¢ BCD arithmetic instructions (F40 to F58) also exist which allow direct operation on BCD data, however,
it is normally most convenient to use BIN operation instructions (F20 to F38) as operation in the PLC
takes place in binary.

Input from a digital switch
Use the BCD-to-BIN conversion instruction F81.

—

Digital switch E ] E
i !

| s | s | | s—

' !

BCD (Conversion
PLC | using F81
BIN instruction)

1 9 9 2

Y
Data input into the PLC
Detafput [oTo o[+ [oleT[1[ole[[ole[ o

Data whioh can be processed. [5Tg o o[o[i[1[A[[1[olo[1[olole
Converted to 1992 in decimal data.

Output to a 7-segment display (with decoder)
Use the BIN-to-BCD conversion instruction F80.

BIN (Conversion
PLC | using F80
BCD instruction)
7-segment / 'j ’:‘ :'
display ot e

Data processed in

Data processedin. [oToToTo[o [ [elel ool

Data output from

Data outut fom (oo oTi ol [{els[1[ool g

1 9 9 2
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14.3 Handling Index Registers

14.3.1 Index Registers

o Like other registers, index registers have 14 points, 10 to ID, for reading and writing 16-bit data.
e Use an index register to indirectly specify a memory area number. (This is also called index
modification.)

<Example>
Transferring the contents of data register DT100 to the number specified by the contents of an
index register.

RO
FFo mv, DT 100, |0¥ ]
Base memory area.

In this example, the number of the destination data register varies depending on the contents of 10 with
DTO acting as a base. For example, when 10 contains K10, the destination will be DT10, and when 10 is
K20, the destination will be DT20.

¢ In this way, index registers allow the specification of multiple memory areas with a single instruction,
and thus index registers are very convenient when handling large amounts of data.

14.3.2 Memory Areas Which can be Modified with Index Registers

¢ Index registers can be used to modify other types of memory areas in addition to data registers DT.
<Example> IOWXO0, I0WY1, IOWRO, I0SVO0, I0EVZ2, I0ODT100

¢ Constants can also be modified.
<Example> 10K10, I0H1001

¢ An index register cannot modify another index register.
<Example> 1010, 1011

¢ When using index modification with an instruction which handles 32-bit data, specify with 10. In this
case, 10 and |1 are handled together as 32-bit data.

Higher 16-bit area  Lower 16-bit area

A A v
v v
Contents of |1 Contents of 10
(In+1) (In)
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14.3.3 Example of Using an Index Register

Repeatedly reading in external data
<Example>
Writing the contents of input WX3 to a sequence of data registers beginning from DTO.

RO

@~ F——{F0 MV, Ko, 10 ]
R1

@+ HDF)}LFO MV, WX3, 10DTO]

3 [F35 +1, 10 ]

@ When RO turns on, 0 is written to index register 10.

@ When the R1 turns on, the contents of input WX3 is transferred to the data register specified by I0DTO.

® Add 1 to 10. In this case, the contents of 10 will change successively, and the destination data register
will be as follows.

Input times of R1 Contents of 10 Destination data register
1st 0 DTO
2nd 1 DT1
3rd 2 DT2

Inputting and outputting data based on a number specified by an input
<Example 1> Setting a timer number specified by a digital switch

PLC
1 RO o T
— [—1 —]—][—=] F&1 BIN, WX1, 10 5 (1)
Set timer —= |~ set timer time. HoF !
number. = === [F81 BIN, Wxo, I0svo]ss @
WX1 WX0
[ Digital |
switches

@ Convert the BCD timer number data in WX1 to binary and set it in index register 10.
@ Convert the BCD timer set value in WXO0 to binary and store in the timer set value area SV specified
by contents of 10.

<Example 2>
Taking external output of the elapsed value in a timer number specified by a digital switch

WYO
Timer elapsed —| V#| 07| 0| 17| 7.segment
value display LY 4] L | LY indicator
111 T
R1
PLC HDF - F81 BIN, Wx1, 10 Jss@

[F80 BCD, 10EVO, WY0]sss @

| —
Timer number seiting —- Digital switches
| —

WXA1
@ Convert the BCD timer number data in WX1 to binary and set it in index register 10.
@ Convert the elapsed value data EV in the timer specified by 10 to BCD, and output it to output relay
WYO.
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14.4 Operation Errors

14.4.1 Outline of Operation Errors

» An operation error is a condition in which operation is impossible when a high-level instruction is
executed.

¢ When an operation error occurs, the ERROR/ALARM LED on the control unit will blink and the
operation error flags (R9007 and R9008) will turn on.

e The operation error code “E45” is set at special data register DT90000.

e The error address is stored in special data registers DT90017 and DT90018.

Types of operation error

1. Address error

The memory address (number) specified by index modification is outside the area which can be used.
2. BCD data error

Operation is attempted on non-BCD data when an instruction handling BCD is executed, or BCD
conversion is attempted on data which is not within the possible conversion range.

3. Parameter error

In an instruction requiring the specification of control data, the specified data is outside the possible
range.

4. Over area error

The data manipulated by a block instruction exceeds the memory range.

14.4.2 Operation Mode When an Operation Error Occurs

« Normally, the operation stops when an operation error occurs.
¢ When you set system register 26 to “continuation”, the control unit operates even if an operation error
occurs.

Using programming tool software

1. Set the mode of the CPU to PROG.

2. Select the “Option” in “PLC Configuration” option from the menu bar.

3. On the “PLC Configuration” menu, select “Action on error”. This displays system registers 20 to 26.
4. Remove the check of system register 26.

5. Press the “OK” to write the setting to the PLC.

14.4.3 Dealing with Operation Errors

<Procedure>

1. Check the location of the error.

Check the address where the error occurred, which is stored in DT90017 and DT90018, and make sure
the high-level instruction for that address is correct and appropriate.

2. Clear the error.

Use a programming tool to clear the error.

e Select “Online” — “Status Display” in the menu bar. Execute “Clear Error”.

¢ An error can be cleared by turning the power off and on in PROG. mode, however, the contents of the
operation memory except the hold type data will be cleared.

¢ An error can also be cleared by executing a self-diagnostic error set instruction (F148).

o If the mode selector is set to “RUN”, RUN will resume as soon as the error is cleared. So if the cause of
the error is not removed, the error may seem not to be cleared.
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14.4.4 Points to Check in Program

1. Check if an extraordinarily large value or negative value was stored in the index register.
<Example> When a data register is modified using an index register

RO
}—{ F{Fo mv, DTO, 10DTO ]

In this case, index register modifies the address of data register DTO. If data in 10 is too large, it will
exceed the addressable range of the data register. The last address of the data register is DT32764, so
if the contents of 10 exceeds 32764, an operation error will occur. The same is true when the contents of
10 are a negative value.

2.1s there any data which cannot be converted using BCD <> BIN data conversion?
<Example> When BCD-to-BIN conversion is attempted

RO
{F81 BIN, DTO, DT100 ]

In this case, if DTO contains a hexadecimal number with one of the digits A through F such as 12A4,
conversion will be impossible and an operation error will result.

<Example> When BIN-to-BCD conversion is attempted
RO
—{Fso BCD, DT1, DT101 ]

In this case, if DT1 contains a negative value or a value greater than K9999, an operation error will occur.

3. Check if the divisor of a division instruction is “0”.
<Example>

RO
{F32 %, DTO, DT100, DT200]

In this case, if the content of DT100 is “0”, an operation error will occur.
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14.5 Instruction of Leading Edge Detection Method

14.5.1 Instructions of Leading Edge Detection Method

Instructions using the leading edge detection operation

. DF (leading edge differential) instructions

. Count input for CT (counter) instructions

. Count input for F118 (UDC up-down counter) instructions

. Shift input for SR (shift register) instructions

. Shift input for F119 (LRSR left-right shift register) instructions
. NSTP (next step) instructions

. Differential execution type high-level instruction (P13)

~NOoO O WN -

Leading edge detection method
¢ An instruction with a leading edge detection method operates only in the scan where its trigger
(execution condition) is detected switching from off to on.

(1) Standard operation
; ON
Trigger ! OFF
: nigininin ON
Operation of OFF

instruction
Executed every scan.

(2) Leading edge detection operation
Tri | ON
rigger ! OFF
Operation of |_| ON
instruction OFF

T—E>cecl.ri:t-:d only one time.

How to perform leading edge detection

The condition of the previous execution and the condition of the current execution are compared, and the
instruction is executed only if the previous condition was off and the current condition is on. In any other
case, the instruction is not executed.

Precautions when using an instruction which performs leading edge detection

¢ When RUN begins, for example when the system is powered on, the off — on change of the execution
condition (trigger) is not detected. The instruction is not executed. Execution of the instruction will take
place as explained on the next page.

¢ When used with one of the instructions indicated in instructions 1 to 6 below which change the order of
execution of instructions, the operation of the instruction may change depending on input timing. Take
care regarding this point.

Be careful when using leading edge detection type instructions with control instructions, such
as:

1. MC and MCE instructions

2. JP and LBL instructions

3. LOOP and LBL instructions

4. CNDE instruction

5. Step ladder instructions

6. Subroutine instructions
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14.5.2 Operation and Precautions When RUN Starts

Operation of first scan after RUN begins
» The leading edge detection instruction is not executed when the mode has been switched to the RUN
mode, or when the power supply is booted in the RUN mode, if the trigger (execution condition) is
already on.
RUN

(Power on)

3

Trigger

[

Operation of
instruction peo—__ ~

Not executed.
Executed.

o If you need to execute an instruction when the trigger (execution condition) is on prior to switching to
RUN mode, make a program as below using R9014 (initial pulse off relay). (R9014 is a special internal
relay which is off during the first scan and turns on at the second scan.)

<Example 1> DF (leading edge differential) instruction

X0 Y0
— HOF y———+{

@ Add R9014

X0 R9014 YO0
— H —(oF y—— T
RUN
(Power on)
X0
Yo P

Even if X0 was initially on, the input condition for the DF instruction is off-
to-on at the second scan, therefore derivative output is obtained.

<Example 2> CT (counter) instruction
X0
— F———cT1 100
X1
@ Add R9014
X0 RO014

— M F———ct 100]:
X1

H—"
RUN

(Power an)

X0 | |
CT100 '
counting 2
operation Even if X0 was initially on, the input condition for the counter is off-to-on

at the second scan, therefore the count is incremented.
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14.5.3 Precautions When Using a Control Instruction

o If a leading edge detection instruction is in a control instruction, it will be executed only under the
following condition: The leading edge detection instruction was off when the execution condition of the
previous control instruction was reset, and the leading edge detection instruction is on when the
execution condition of the current control instruction becomes on.

¢ When a leading edge detection instruction is used with an instruction which changes the order of
instruction execution such as MC, MCE, JP or LBL, the operation of the instruction may change as
follows depending on input timing. Take care regarding this point.

<Example 1> Using the DF instruction between MC and MCE instructions

X0
— f————MC 0 y—
X1 YO

— HHOF y——o }—

( MCE 03—

[Time chart 1]

xol 7L

'S 1 I I T S I
YO g i
X1 was on when J T
X0 became off. The input condition (X1) for the DF instruction has not

changed since the time of the previous execution,
thus derivative output is not obtained.

[Time chart 2]
xof PR
X1 ML mE
YO . ]
X1 was off when J ?
X0 became off. The input condition (X1) for the DF instruction has

changed from off to on since the time of the previous
execution, thus derivative output is obtained.
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<Example 2> Using the CT instruction between JP and LBL instructions

—|Rc|}—( JP 1 —]
—>|( 0|—'CT 100]»

X1

|

{LBL 1 )—
[Time chart 1]

RO [

xo oLy L
Counting M :
operation
Final timing at which the The count is not incremented, because the final timing at which the
previous JP instruction previous JP instruction was not executed has not been change, and
was not executed. the execution condition X0 for the counter input has not changed.

[Time chart 2]

RO | [ |

X0 K [
Counting o I
operation J T
Final timing at which the The count is not incremented, because the count input changed
previous JP instruction from off to on after the final timing at which the previous JP
was not executed. instruction was not executed.
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14.6 Precautions for Programming

Programs which are not executed correctly
Do not write the following programs as they will not be executed correctly.
<Example 1>

ANS
X0 I X1 Y0

THDF —
X2

¢ When X1 was on prior to X0, YO will not be on even if X0 becomes on.

l

<Example 2>
ANS
X0 I X1 - TMX 5, K30 Y0
]_

T

o TMX will activate if X1 becomes on whether X0 is on or off.

<Example 3>

PSHS
X0 l X1 Y0
e N

X2 Y1
HOF ———{

RDS X2
yau POPS

¢ When X2 was on prior to X0, Y1 will not be on even if X0 becomes on.

When a combination of contacts are set as the trigger (execution condition) of a differential instruction
(DF) or timer instruction, do not use an AND stack (ANS) instruction, read stack (RDS) instruction, or
pop stack (POPS) instruction.

Examples in which the above programs are rewritten
<Program in which the example 1 is rewritten>

X0 X1 Y0
— —— HoF ———{ 1~
X0 X2
= |
<Program in which the example 2 is rewritten>
X0 X1 Y0
|_[TMX5,K30]__[ ]_
X0 X2
— | !
<Program in which the example 3 is rewritten>
X0 X1 YO0
— [
X0 X2 Y1
H 1 HOF ———1 —
X0 X3
H
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14.7 Rewrite Function During RUN

14.7.1 Operation of Rewrite During RUN

How operation of rewrite during RUN

Rewriting programs can be executed even in RUN mode. When a rewrite is attempted during RUN, the
tool service time is temporarily extended, program rewriting is performed, and operation is resumed
without the need to change the mode. For this reason, the time of the scan during the RUN rewrite
extends from several ms to several hundreds of ms.

Operation during rewrite

1. External output (Y) is held.

2. External input (X) is ignored.

3. The timer (T) stops the clock.

4. Rise and fall changes in the inputs of differential instructions (DF), counter instructions (CT), and
left/right shift registers are ignored.

. Interrupt functions are stopped.

. Internal clock relays (special internal relays) are also stopped.

7. Pulse output is stopped during the rewrite.

[o23Né)]

Set values for timer/counter instructions
All set values specified with decimal constants (K) in timer and counter instructions are preset in the
corresponding set value areas (SV). Values in the elapsed value area (EV) do not change.

Operation of rewrite during RUN completed flag

The rewrite during RUN completed flag (R9034) is a special internal relay that goes on for only the first
scan following the completion of rewriting in the RUN mode. It can be used instead of the initial pulse
relay following a change in the program.
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14.7.2 Cases Where Rewriting During Run is not Possible

When the timeout error message is indicated:
Even if the timeout error message is indicated, it is highly possible that the program in PLC has been
already rewritten. Carry out the following operations.

FPiN GR

@ Timeaut erar while chanaging program in PLC.
Program may differ from PLC.

Fleaze click below Help button to find the way how to solve it.

Help |

1. When ladder symbol mode

As a ladder editing is left, set it to the offline edit mode. Complete the program conversion in the tool
software, and then change to the online edit mode to check.

2. When boolean mode

A ladder editing is cleared.

Set it to the offline edit mode and carry out the editing operation again. After the operation, change to the
online edit mode to check.

When the timeout error occurs using the through mode in GT series programmable display.
Extend the timeout time of the programmable display using the GTWIN.
(The default setting is 5 seconds.)

“transfer data” screen will open. Select “Condition” to

Metwork, type;
_ open “Communication Setting” screen.
pRe = _ Concel | Change the value for “Timeout”.
Baud ot e ] b Initalize Click “OK” button to complete the change of setting.
T {+

It will be set as the
~ s following value automatically:
Data Lenagth: 8, Stop Bit: 1

" Mon &+ Odd " Ewven 0

Time-out: 5 | sec

Parameter for automatic setting
Jv Baudrate

-
[v Parity
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Cases where rewriting is not possible during RUN
1. When the result of rewriting is a syntax error.

<Example>

When executing the rewriting which does not form the following pair of instructions.
1. Step ladder instructions (SSTP/STPE)

2. Subroutine instructions (SUB/RET)

3. Interrupt instructions (INT/IRET)

4. JP/LBL

5. LOOP/LBL

6. MC/MCE

Also, rewriting is not possible during RUN in case of other syntax errors.
2. During the forced input/output operation

Interrupt restrictions

When using interrupt, high-speed counter, pulse output or PWM output functions, do not perform a
rewrite during RUN.

If a rewrite during RUN is executed, the operation as below will be performed. Exercise caution.

1. Interrupt programs will be disabled. Enable by executing an ICTL instruction once again.
<Example> Using R9034 (rewrite during RUN completed flag)
R9013

)——[ ICTL, S1,82 ]

R9034

’_

2. The high-speed counter will continue to count.
Target value match on/off instructions (F166/F167) will continue.
Coincidence interrupt programs will be disabled when the F166/F 167 instruction is running.

3.The pulse output/PWM output stops when the rewriting is performed. The operation after the
completion of the rewriting during RUN varies depending on each instruction.

Instruction Name Operation after the completion of
number rewriting during RUN
F171 (SPDH) Pulse output (Trapezoidal control) The .O peration before rewriting
continues.
- The operation before rewriting
F171(SPDH) Pulse output (Home position return) )
continues.
F172 (PLSH) Pulse output (JOG operation) Stop
F173 (PWMH) PWM output Stop
F174 (SPOH) Pulse output (.Selectable data table The .operatlon before rewriting
control operation) continues.
F175 (SPSH) Pulse output (Linear interpolation) The .O peration before rewriting
continues.

4. The fixed time sampling trace will not be stopped.
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14.7.3 Procedures and Operation of Rewrite During RUN

Item

FPWIN GR
Ladder symbol mode

FPWIN GR
Boolean mode

Rewrite procedure

Maximum of 128 steps.

Changes are performed by block.
When PG conversion is executed
online, the program will be
rewritten.

Block a |<——| Block b

Rewriting performed by step.
Caution is required as rewriting
takes place simultaneously with
the change.

Operation
of each
instruction

If an instruction written in block a
is deleted in block b, the condition
before the rewrite will be held.

If an instruction written in block a
is deleted in block b, the condition
before the rewrite will be held.

OT/KP Y contact relays which are on bill
be held in the on status. To turn
them off in the RUN mode, use
forced output.

e If an instruction written in block a | e If an instruction written in block a
is deleted in block b, the is deleted in block b, the
condition before the rewrite will condition before the rewrite will
be held. be held.

T™/CT ¢ Set values specified by K ¢ Set values specified by K
constants in TM/CT instructions constants in TM/CT instructions
are preset in all of the are preset in all of the
corresponding SV’s in the corresponding SV’s in the
program. (Elapsed values EV do program. (Elapsed values EV do
not change.) not change.)

Fun If an instruction written in block a o If deleted, the output memory

High-level is deleted in block b, the condition area will be held.

instructions

before the rewrite will be held.

When writing MC/MCE
instructions, be sure to write the

Writing or deleting a single
instruction during RUN is not

MC/MCE instructions as a pair. possible. Write or delete the
instruction in FPWIN GR ladder
symbol mode.

A subroutine is a program Write in the order: RET, SUB,
appearing between SUBn and CALL

(R:Q_IEL/SUB/ RET instructions. Be sure to write Delete in the order: CALL, SUB,

it to an address which follows the RET

ED instruction.

An interrupt program is an Write in the order: IRET, INT
program appearing between INTn | Delete in the order: INT, IRET

INT/IRET and IRET instructions. Be sure to

write it to an address which follows
the ED instruction.
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tem FPWIN GR FPWIN GR
Ladder symbol mode Boolean mode
A distance with the same number | Writing and deletion of a single
cannot be defined twice. instruction is not possible for a
An SSTP instruction cannot be program with no step ladder area.
written in a subprogram. Write or delete both instructions
SSTP/STPE simultaneously in FPWIN GR
Operation ladder symbol mode.
P In the case of an SSTP instruction
of each " .
. . only, writing and deletion of a
instruction . . L .
single instruction is possible for a
program with a step ladder area.
Be sure to write the instruction for | Write in the order: JP-LBL or
JP/LOOP/ setting the loop number before LOOP-LBL
LBL LBL-LOORP instructions. Delete in the order: LBL-JP or
LBL-LOOP
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14.8 Processing During Forced Input and Output

14.8.1 Processing when forced input/output is initiated during RUN

l Forced set/reset processing | A

Y

[ Input/output update 4{*4

/
l Forced set/reset processing | B

Y
| Operation |

/
l Forced set/reset processing |

Y
| Peripheral service |

|

1. Processing of external input (X)

¢ Regardless of the state of the input from the input device, forced on/off operation will take precedence
at a contact specified for forced input/output in the above procedure B. At this time, the input LED will
not blink, however, the area of input X in the operation memory will be rewritten.

e Contacts not specified will read in the on/off state according to the condition of the input from the input
device.

2. Processing of external output (Y)

¢ Regardless of the result of operation, forced on/off will take precedence at a contact specified for
forced input/output in the above procedure A. At this time, the area of output Y in the operation memory
will be forcedly rewritten. External output will take place according to the input/output update timing in
the above diagram.

e The on/off state of contacts not specified will be determined by the operation result.

3. Processing of Timer (T) and Counter (C)

¢ Regardless of the timer/counter input condition, forced on/off operation will take precedence at a
contact specified for forced input/output. At this time, the contact of the timer (T) or counter (C) in the
operation memory will be rewritten. Timing and counting will not take place during control.

e The on/off state of contacts not specified will be determined by the operation result.

Operation during operation

For small-sized PLCs FPO, FP1, FPX and FP-X

The internal relay R or output Y specified by OT or KP instruction is rewritten according to the results of
operation. However, as the R or Y is set/reset again right before the peripheral service (as the above
procedure C), the monitoring value with the tooling software or the output to external devices is forcibly
rewritten to a specified value.

For medium-sized PLCs FP2 and FP2SH

For the internal relay R and output Y specified by OT or KP instruction, the value of the forced
processing has a priority. When rewritten by a high-level instruction, the result of the instruction has a
priority.
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Chapter 15

Specifications



15.1 Table of Specifications

15.1.1 General Specifications

Iltem Description
Ambient temperature | 0 to +55 °C
Storage temperature | —40 to +70°C

Ambient humidity

10 to 95%RH (at25°C non-condensing)

Storage humidity 10 to 95%RH (at25°C non-condensing)
AC power supply | DC power supply
Between input terminal and output 2300 V AC for 1
terminal " min. "¢
Between input terminals and power 500 V AC for 1
supply/earth terminals 2300 V AC for 1 min. "2
Between output terminals and min, o) 2300 V AC for 1
power supply/earth terminals min. "2
Between cassette I/O terminamrgc)i
power supply/earth terminals "°° 500 V AC for 1
Relay tyPe g etween cassette I/O terminal and | 500 V AC for 1 min. N°t?)
input terminals min. "2
Between cassette I/O terminal and | 2300 V AC for 1 2300 V AC for 1
output terminals min. "2 min. "'
Between communication cassette
. 500 V AC for 1
RS485 and power supply/input/ .~ Note2)
Break- outpul ot tormminale Noed) min. 500 AC for 1
down - min.
voltage Between power supply terminal 15_OON\o/teAC for 1
Note1) and earth terminal min.
Between input terminal and output | 500 V AC for 1
terminal "% min.
Between input terminals and power
supply/earth terminals
Between output terminals and 2300 V AC for 1
power supply/earth terminals min. N°t?)
. Between cassette I/O terminal and
;I;lrsgsstor power supply/earth terminals " ?nOw? VAC for 1
Between cassette I/O terminal and ’
input/output termlr?als. 500 V AC for 1
Between communication cassette min
RS485 and power supﬁly/input/ ’
output/earth terminals "%
Between power supply terminal 1500 V AC for 1
and earth terminal min. ")

Insulation resistance
Note1)

Between input terminal and output
terminal "%

Between input terminals and power
supply/earth terminals

Between output terminals and
power supply/earth terminals

Between cassette I/O terminal and
power supply/earth terminals "

Between cassette I/O terminal and
input/output terminals

Between communication cassette
RS485 and power supﬁl¥/input/
output/earth terminals ">**)

Between power supply terminal
and earth terminal

100 MQ or more
(500 v DC

measured with a megohm-meter)
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Item

Description

Vibration resistance

5 to 9 Hz, single amplitude of 3.5 mm, 1 cycle/min
9 to 150 Hz, constant acceleration of 9.8 m/sz, 1 cycle/min, 10 min on 3 axes

Shock resistance

Shock of 147 m/sz, 4 times on 3 axes

Noise AC

1500 Vp-p with pulse widths 50 ns and 1ps (based on in-house
measurements) (AC power supply terminal)

immunity DC

1000 Vp-p with pulse widths 50 ns and 1ps (based on in-house
measurements) (DC power supply terminal)

Operation condition

Free from corrosive gases and excessive dust

Conformed EC
directive

EMC: EN61131-2, LVD: EN61131-2

Overvoltage category

Category Il

Pollution level

Pollution level 2

Note1) Not isolated between the tool port, USB port, Analog input cassette and Communication cassette

(RS232C part).

Note2) Cutoff current: 5 mA (Factory default setting)

Note3) Excluding between the Analog input cassette, Communication cassette (RS232C part) and

protection earth terminal.
Note4) Excluding between the input terminal and the output terminal of the pulse I/O cassette.

Power supply specifications

AC Power Supply

Specifications

Item Cl4 | C30/C60 E30
Rated voltage 100 to 240 V AC
Voltage regulation range 85 to 264 V AC
Inrush current
(at 240 V AC, 25 °C) 40 Aor less 45 Aor less 40 Aor less

Momentary power off time

10 ms (when using 100 V AC)

Frequency

50/60 Hz (47 to 63 Hz)

Leakage current

0.75 mA or less between input and protective earth terminals

Internal power supply part
Guaranteed life

20,000 hours (at 55 °C)

Fuse

Built-in (Cannot be replaced)

Insulation system

Transformer insulation

Terminal screw

M3

Service Power Supply for Input (Output) (Used for AC power supply type only)

Specifications

Item Cl4 | C30/C60/E30
Rated output voltage 24V DC
Voltage regulation range 21.61t026.4V DC
Rated output current 0.15A | 04A
z\r/]i:ic;ur:rNeort\et) protection Available
Terminal screw M3

Note) This is a function to protect overcurrent temporarily. If a current load that is out of the
specifications is connected, it may lead to damages.
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DC power supply

Item

Specifications

Ci14 C30/C60

Rated voltage

24V DC

Voltage regulation range

20.4t028.8V DC

Inrush current

12 A or less (at 25 °C)

Momentary power off time

10 ms

Internal power supply part
Guaranteed life

20,000 h (at 55 °C)

Fuse

Built-in (Cannot be replaced)

Insulation system

Transformer insulation

Terminal screw M3
Weight
Unit Model No. Weight Unit Model No. Weight

AFPX-C14R | Approx. 280 g COM!1 AFPX-COM1
AFPX-C14RD | Approx. 260 g COM2 | AFPX-COM2 | Approx.
AFPX-C14T Approx. 270 g FP-X COM3 | AFPX-COM3 | 20 g
AFPX-C14TD | Approx. 250 g Communi- | COM4 AFPX-COM4
AFPX-C14P | Approx. 270 g cation Approx.
AFPX-C14PD | Approx. 250 g cassette | COMS | AFPX-COMS | 5 g
AFPX-C30R | Approx. 490 g Approx.
AFPX-C30RD | Approx. 470 g COMB | AFPX-COMS6 | ,, g

Control AFPX-C30T Approx. 460 g Analog input cassette | AFPX-AD2

unit AFPX-C30TD | Approx. 440 g Analog output
AFPX-C30P | Approx. 460 g cassette AFPX-DA2
AFPX-C30PD | Approx. 440 g Analog I/O cassette AFPX-A21
AFPX-C60R | Approx. 780 g Thermocouple
AFPX-C60RD | Approx. 760 g cassette AFPX-TC2 Approx.
AFPX-C60T Approx. 700 g RTD cassette AFPX-RTD2 | 25¢
AFPX-C60TD | Approx. 680 g Input cassette AFPX-IN8
AFPX-C60P | Approx. 700 g Output cassette AFPX-TR8
AFPX-C60PD | Approx. 680 g AFPX-TR6P
AFPX-E16X Approx. 190 g I/O cassette AFPX-IN4T3
AFPX-E14YR | Approx. 230 g Pulse /O cassette AFPX-PLS
AFPX-E16R | Approx. 195 g Master memory Approx.
AFPX-E16T Approx. 180 g cassette AFPX-MRTC 209

Expansion AFPX-E16P Approx. 180 g FP-X backup battery | AFPX-BATT | Approx.7 g

/O unit AFPX-E30R Approx. 470 g
AFPX-E30RD | Approx. 450 g
AFPX-E30T Approx. 430 g
AFPX-E30TD | Approx. 410 g
AFPX-E30P Approx. 430 g
AFPX-E30PD | Approx. 410 g

Expansion

FPO AFPX-EFPO Approx. 65 g

adapter
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Unit’s current consumption table

Current consumption of power supply for

Unit type Control unit
100 V AC 200 VAC 24V DC
AFPX-C14R 185 mAorless | 130 mAorless | —
AFPX-C14RD — — 235 mA or less
AFPX-C30R 410 mAorless | 260 mAorless | —
AFPX-C30RD — — 360 mA or less
AFPX-C60R 540 mA orless | 320 mAorless | —
AFPX-C60RD — — 550 mA or less
AFPX-C14T 160 mAorless | 110 mAorless | —
AFPX-C14P 160 mAorless | 110 mAorless | —

Control unit AFPX-C30T 360 mAorless | 225 mAorless | —
AFPX-C30P 370 mAorless | 230 mAorless | —
AFPX-C60T 370 mAorless | 230 mAorless | —
AFPX-C60P 380 mAorless | 240 mAorless | —
AFPX-C14TD — — 160 mA or less
AFPX-C14PD — — 160 mA or less
AFPX-C30TD — — 200 mA or less
AFPX-C30PD — — 210 mA or less
AFPX-C60TD — — 250 mA or less
AFPX-C60PD — — 290 mA or less

Expansion I/O unit

AFPX-E16R Vo7

65 mA or less

40 mA or less

145 mA or less

AFPX-E30R V&7

310 mA or less

210 mA or less

AFPX-E30RD

320 mA or less

AFPX-E16T "¢V

20 mA or less

10 mA or less

60 mA or less

AFPX-E16P "¢V

30 mA or less

15 mA or less

90 mA or less

AFPX-E30T "2

345 mA or less

220 mA or less

AFPX-E30P "7

350 mA or less

225 mA or less

AFPX-E30TD ™

170 mA or less

AFPX-E30PD "%

220 mA or less

AFPX-E16X

20 mA or less

10 mA or less

35 mA orless

AFPX-E14YR

75 mA or less

40 mA or less

210 mA or less

Communication

AFPX-COM1 o€V
AFPX-COM2 Note?

10 mA or less

10 mA or less

10 mA or less

AFPX-COM3 o€V

15 mA or less

10 mA or less

15 mA or less

cassette AFPX-COM4 Note?
AFPX-COMS5 "o¢" 30mAorless | 20mAorless | 75mA orless
AFPX-COMB "¢V 15mAorless | 10mAorless | 15mA orless
é:sas'g?t e'”p”t AFPX-AD2 ™" | 10 mAorless | 10mAorless | 15mA orless
@:js'gf’te"”tp”t AFPX-DA2 " | 50 mA orless | 30 mAorless | 120 mA or less
Analog 0 AFPX-A21 M) | 30 mA orless | 20mA orless | 70 mA or less
Applica- ;I';lse;r(:t?:ouple AFPX-TC2N*" | 10 mA orless | 5mAorless 25 mA or less
gggsette RTD cassette AFPX-RTD2™®" | 20mAorless | 10mAorless | 35mA orless
Note) Input cassette AFPX-INg ™" 10mAorless | 5mAorless 10 mA or less
Output cassette | AFPX-TR8 "°7 | 10mAorless | 5mAorless 10 mA or less
Output cassette | AFPX-TR6P ™" [ 10 mA orless | 5 mA or less 30 mA or less
I/O cassette AFPX-INAT3™®7 | 10mAorless | 5mAorless 10 mA or less

Pulse I/0 AFPX-PLS Noeb 10mAorless | 10mAorless | 15mA orless
cassette

Master memory | AFPX-MRTC

cassette Note1) 10 mA or less 10 mA or less 10 mA or less

Programmable display

GTO01,GTO1R
(5 VDC,RS232C)

25 mA or less

15 mA or less

80 mA or less
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Note1) These current consumption indicate the increased amount of the current consumption of the
Control unit (refer to the example of the calculation below).

Note2) The current consumption of E30 is the current consumption at the supply terminal of E30. The
current consumption of the control unit does not increase.

Unit type

Current consumption
24V DC

Expansion FPO adapter

| AFPX-EFPO

10 mA or less

[Example of calculation] (when 100 V AC)

C30R + IN8 + TRS8
410 mA 10 mA 10 mA

+ E16R  +

65 mA

EFPO
10mA + Current consumption of FPO
expansion unit

Total 495 mA or less (100 V AC)

10mA + Current consumption of FPO
expansion unit (24V DC)

Example: When one FPO expansion unit
(FPO-E32T) is connected:
FPO expansion adapter: 10 mA or less
+ FPO-E32T: 40 mA or less
= total 50 mA or less

15-6



15.1.2 Performance Specifications

Descriptions

Item Relay type Transistor type
C14 C30 C60 C14 C30 C60
14 points 30 points 60 points 14 points 30 points 60 points
DC input: DC input: DC input: DC input: DC input: DC input:
Control unit 8, 16, 32, 8, 16, 32,
Ry output: Ry output: Ry output: | Troutput: Tr output: Tr output:
6 14 28 6 14 28
No. of When using E16R Max. 30 Max. 46 Max. 76 Max. 30 Max. 46 Max. 76
contro- expansion 1/O units points points points points points points
llable Max. 254 Max. 270 Max. 300 Max. 254 Max. 270 Max. 300
110 When using E30R points points points points points points
points expansion I/O units (upto 8 (upto 8 (upto 8 (upto 8 (upto 8 (upto 8
units) units) units) units) units) units)
Max. 110 Max. 126 Max. 156 Max. 110 Max. 126 Max. 156
When using FPO points points points points points points
expansion units (upto 3 (upto 3 (upto 3 (upto 3 (upto 3 (upto 3
units) units) units) units) units) units)
rl::tgr]]:;a(;nmmg method/Control Relay symbol/Cyclic operation
Program memory Built-in Flash ROM (without backup battery)
Program capacity C14 16k steps
C30/C60: 32k steps
No. of Basic 111
instruction High-level 216
Operation speed From 0.32 ps/step (by basic instruction)
Base time 0.2ms | 0.24 ms | 0.3 ms | 0.2ms 0.23 ms 0.28 ms

1/0 refresh + base time

With E16: 0.34 ms x No. of units
With E30: 0.47 ms x No. of units

With expansion FPO adapter: 1.4 ms + FPO expansion unit refresh time "

External input (X)"®" 1760 points (X0 to X109F)
External output (Y) V" | 1760 points (YO to Y109F)
Internal relay (R) 4096 points (RO to R255F)
z Special internal relay (R) 192 points .
> E 1024 points ote2) (for initial setting, Timer: 1008 points (TO to T1007), Counter: 16
g Timer/ points (C1008 to C1023))
g Counter (T/C) Timer: can count up to (in units of 1ms, 10ms, 100ms or 1s)x 32767.
5 Counter: Can count up to 1 to 32767.
T Link relay(L) 20438 points (LO to L127F)
3 . C14: 12285 words (DTO to DT12284)
O| g| Dataregister (DT) C30/C60: 32765 words (DTO to DT32764)
g, Special data register (DT) | 374 words | 384 words
g Link data register (LD) 256 words (LDO to LD255)
< | File register None
Index register (1) 14 words (10 to ID)

Differential points

Unlimited points

Master control relay points

(MCR) 256 points
No. of labels (JP and LOOP) 256 points
No. of step ladders 1000 stages

No. of subroutines

500 subroutines
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Descriptions

Item Relay type Transistor type
cu | c3o | ceo c14 C30 C60
No. of interrupt programs Input 14 programs, periodical interrupt 1 | Input 8 programs, periodical interrupt 1
program program

Sampling trace

Available Sampling by commands/Sampling at regular time intervals
For one sampling: 16 bits + 3 words

C14=300 samples

C30/C60=1000 samples

Comment storage

All comments including I/O comments, explanatory notes, interlinear comments
can be stored. (Backup battery is not necessary. 328 kbytes)

PLC link function

Max. 16 units, link relay: 1024 points, link register: 128 words
(Data transmission and remote programming is not possible.)

Constant scan Available

Password Available (4 digits, 8 digits)

Upload protection Available

Self-diagnosis function Such as watchdog timer, program syntax check
Program editing during RUN | Available

Single-phase 8 chs (High-speed: 4 chs,
medium-speed: 4 chs), 2-phase 4 chs
(High-speed: 2 chs, medium-speed: 2
chs)

With high-speed single-phase:
1 ch (100 kHz)

2 chs (80 kHz)

Single-phase 8 chs or 2-phase 4 chs 3 chs (60 kHz)

4 chs (50 kHz)

With single-phase 8 chs (10 kHz each),
with 2-phase 4 chs (5 kHz each) With high-speed 2-phase:
1 ch (35 kHz)

2 chs (25 kHz)

With medium-speed single-phase:
4 chs (10 kHz each)

With Medium-speed 2-phase:
2 chs (5 kHz each)

Input of main
unit
High-speed
counter
Note3) Note4)
Pulse 110
cassette is
installed

C14: Single-phase 2 chs (2-phase 1 ch)
C30/C60: Single-phase 4 chs (2-phase
2 chs) when 2 cassettes are installed.
With single-phse 2 chs (80 kHz each), Pulse I/0 cassette cannot be installed.
2-phase 1 ch (30 kHz)

with single-phase 4 chs (50 kHz each),
2-phase 2 chs (25 kHz each)
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Descriptions

Item Relay type Transistor type
C14 C30 C60 C14 | C30 C60
C14: 3 chs (High-speed 2 chs, medium-
speed 1 ch)
C30/C60: 4 chs (High-speed 2 chs,
medium-speed 2 chs)
Pulse: With high-speed 2 chs (100 kHz
each)
For linear interpolation, composite
Input of main speed: 100 kHz
unit None With medium-speed 2 chs (20 kHz
each)
For linear interpolation, composite
Pulse speed: 20 kHz
output/ PWM:
PWM output High-speed: 1.5 Hz to 41.7 kHz
Medium-speed: 1.5 Hz to 15.6 kHz
1000 resolution (12.5 kHz or less),
100 resolution (over 12.5 kHz)
C14:1ch
C30/C60: 2 chs when 2 cassettes are
installed.
Pulse 1/0
cassetteis Pulse: with 1 ch (100 kHz), with 2 chs Pulse I/0 cassette cannot be installed.
installed (80 kHz each)
PWM: 1.5 Hz to 41.7 kHz
1000 resolution (12.5 kHz or less), 100
resolution (over 12.5 kHz)

Pulse catch input/interrupt
input

14 points
(Input of main unit: 8 points X0 to X7,
Pulse 1/0O cassette: 3 points x 2)

8 points
(Input of main unit: 8 points X0 to X7)

Periodical interrupt

0.5msto30s

Potentiometer (Volume)
input

C14/C30: 2 points, resolution 10 bits (KO to K1000)
C60 : 4 points, resolution 10 bits (KO to K1000)

Constant scan

Available

Realtime clock

Available (year, month, day, hour, minute, second and day of week) (However, this
can only be used when AFPX-MRTC and an optional battery has been installed.)

Note5)

Backup by F12
Flash ackup BY P12, 1 pata register (32765 words)
ROM P13 instructions
backup | Automatic backup | Counter 16 points (C1008 to C1023) Note10) internal relay 128 points (WR248 to
Note6) P when power is cut | WR255), data register 55 words
off (C14: DT12230 to DT12284, C30/C60: DT32710 to DT32764)
Memory that is set as hold area at system register (However, only when an
Battery back
attery backup optional battery has been installed.) """
XAVFF{]iIz)’Ai\SFrTg- C14: 3.3 years or more
. C30/C60: 2.7 years or more
installed
Battery
life ote®) When AFPX C14: 2.1 years or more
MRTC is C30/C60: 1.8 years or more
. Note) More than 2 batteries can be installed. In that case, the battery life is the
installed . .
value multiplied by the No. of batteries.
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Note1) The number of points actually available for use is determined by the hardware configuration.

Note2) The number of points can be increased by using an auxiliary timer.

Note3) This is the specifications when the rated input voltage is 24 V DC at 25 °C. The frequency will
decrease depending on voltage, temperature or usage condition.

Note4) The maximum frequency varies depending on the use.

Note5) Precision of realtime clock:

- At 0°C: less than 119 seconds per month
- At 25°C: less than 51 seconds per month
- At 55°C: less than 148 seconds per month

Note6) Writing is available up to 10000 times. When the optional battery is used, all areas can be backed
up. Areas to be held and not held can be specified using the system registers.

Note7) If an area is held when the battery is not installed, the value of data may be indefinite as it is not
cleared to 0 when the power is turned on. When the battery ran out of the power, the data at the
hold area will be indefinite.

Note8) Note that the lifetime in actual use may be shorter than the typical lifetime depending on the use

conditions.
Note9) Refresh time of FPO expansion unit
8-point unit No. of units used x 0.8 ms
16-point unit No. of units used x 1.0 ms
32-point unit No. of units used x 1.3 ms
64-point unit No. of units used x 1.9 ms

Note10) The contact information and the elapsed value (EV) of the counter is backed up. The setting
value (SV) is not held.

15.1.3 Communication Specifications

Note1) General-purpose serial

i Notel)
Computer link communication NtV bOPLO) MODBUS RTU
11 LN 11 LN link 11 LN
S commu- S commu- S commu-
communication S communication S communication S
nication nication nication
Inter- RS232C
RS232C | RS422 RS485 RS232C RS422 RS485 RS422 RS232C | RS422 | RS485
face
RS485
TOOL TOOL AFPX
port AFPX port AFPX -COM1 AFPX AFPX
Target AFPX -COM3 AFPX -COM3 -COM2 -COM1 AFPX -COM3
items AFPX | _com3 | -coma AFPX -COM3 | -COM4 -COM3 | -COM2 | -COM3 | -COM4
-COM1 -COM6 -COM1 -COM6 -coM4 | -cOM4 -COM6
-COM2 -COM2 -COM6
-COM4 -COM4
Two-wire, Two-wire, Two-wire,
Commu- half- half- Token half-
s Half-duplex Half-duplex bus Half-duplex
nication L duplex L duplex ! s duplex
communication . communication . (Floating | communication .
method communi- communi- communi-
. . master) )
cation cation cation

Note1) Although it has adequate tolerance to noise, it is recommendable to make the user program to
execute retransmission(in order to improve reliability of the communication when a
communication error occurs due to excessive noises or when a receiver equipment cannot
receive data temporarily).

Communication port (Ethernet)

Computer link | General-purpose serial communication
Interface IEEE802. 3u, 10BASE-T/100BASE-TX
No. of connections | Max. 1 connection (Client) Max. 1 connection
Max. 3 connections (Server)
Server Client, Server Client, Server
Target item AFPX-COMS5
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Communication specifications 1 Interface: : RS232C, RS422, RS485

Iltem Specifications

Interface E%ﬁiiglate 4 [ﬁ,iﬁzz (isolated) RS485 (isolated) N 2

Communication mode 1:1 communication 1:N communication

Communication method Half-duplex communication Two-wire half-duplex
communication

Synchronous method Start stop synchronous system

BT . . . Shielded twisted-pair cable

Transmission line Multicore shielded line
or VCTF

Transmission distance 15 m | Max. 1200 m ™" | Max. 1200 m "°©"?

Baud rate N°*®

&t? ge set by system register) 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps

ole:
Computer link ASCII, JIS7, JIS8

Trans- General-purpose

mission . - ASCII, JIS7, JIS8, Binary

code serial communication

MODBUS RTU Binary

Communication | Data length 7 bits/8 bits

format Parity None/Even/Odd

(to be set by Stop bit 1 bit/2 bits

system register) | Start code STX/No STX

Noted) End code CR/CR+LF/None/ETX
Max. 99 units

No. of connected units N9 ®7 2 units (max. 32 units when C-NET
adapter is connected.)

Note1) When connecting a commercially available device that has an RS485 interface, please confirm
operation using the actual device. In some cases, the number of units, transmission distance,
and baud rate vary depending on the connected device.

Note2) The values for the transmission distance, baud rate and number of units should be within the
values noted in the graph below.

_ For baud rate
1152 kbps
99 -
~ For baud rate
P

0 57.6 kbps
MNumber
of units
(stations) 40

a 700 1000 1200

Transmission distance (m)
When using a baud rate of 300 bps to 38400 bps, you can set up to a maximum of
99 units (stations) and maximum transmission distance of 1200 m.

Note3) Only 9600 bps or 19200 bps can be specified when the C-NET adapter is connected with the
RS485 interface.

Note4) The start code and end code can be used only in the general-purpose serial communication
mode.

Note5) The converter SI-35 manufactured by Lineeye Co., Ltd is recommendable for the RS485 at the
computer side. Adjust the response time for the FP-X by the SYS1 instruction if necessary.

Note6) Unit numbers should be registered by the system register.

Note7) The termination resistance of the RS485/RS422 in the COM3,COM4 and COMS is specified by
the dip switch in the communication cassette. There is no termination resistance at the RS232C
port.

Note8) The baud rates of 300, 600 and 1200 bps can be specified by the SYS instruction only (Ver2.0 or
later).
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Communication specifications 2 Interface: Ethernet

Iltem Specifications
Interface IEEE802. 3u, 10BASE-T/100BASE-TX
Connector shape: RJ45
. Baud rate 100 Mpbs/10 Mbps
Transmission —
specifications Transmission method Baseband
P Max. segment length 100 m "oV

Communication cable

UTP (Category 5)

Protocol

TCP/IP, UDP/IP, ICMP, ARP, DHCP

Function

Auto-negotiation function
MDI/MDI-X Auto-crossover function

Note1) The length between a HUB and the module.
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15.2 Table of /O Number Allocation

15.2.1 I/O Allocation of

FP-X Control Unit

The 1/O allocation of the FP-X control unit is fixed.

1/0 numbers
Type of control unit Number of allocation 1/0 number
. Input (8 points) X0 to X7
FP-X C14 control unit Output (6 points) Y010 Y5
. Input (16 points) X0 to XF
FP-X C30 control unit Output (1 points) Y010 YD
Input (32 points) X0 to XP
. X10 to X1F
FP-X C60 control unit
Output (28 points) Y0to YD
P P Y10 to Y1D

15.2.2 FPO Expansion Unit Allocation

The FP-X expansion unit is installed on the right side of the FP-X control unit.

1/0 numbers (when installed as the first expansion unit)

Type of expansion unit Number of allocation 1/0 number
. .. | Input (8 points) X300 to X307
FP-X E16 expansion I/O unit Output (8 points) Y300 to Y307
. .. | Input (16 points) X300 to X30F
FP-X'E30 expansion /O unit =5 /o (44 points) Y300 to Y30D

Note) E16R cannot be connected on the right side of E16R.

15.2.3 FPO Expansion Unit Allocation

Only one expansion FP0O adapter can be connected at the last position of the FP-X expansion bus.
The 1/O allocation varies depending on the installation location of the expansion FPO adapter

Expansion location Expansion unit 1 Expansion unit 2 Expansion unit 3

Expansion st unit X300 to X31F X320 to X33F X340 to X35F
Y300 to Y31F Y320 to Y33F Y340 to Y35F
Expansion 2nd unit X400 to X41F X420 to X43F X440 to X45F
Y400 to Y41F Y420 to Y43F Y440 to Y45F
Expansion 3rd unit X500 to X51F X520 to X53F X540 to X55F
Y500 to Y51F Y520 to Y53F Y540 to Y55F
Expansion 4th unit X600 to X61F X620 to X63F X640 to X65F
Y600 to Y61F Y620 to Y63F X640 to X65F
Expansion 5th unit X700 to X71F X720 to X73F X740 to X75F
Y700 to Y71F Y720 to Y73F Y740 to Y75F
Expansion 6th unit X800 to X81F X820 to X83F X840 to X85F
Y800 to Y81F Y820 to Y83F Y840 to Y85F
Expansion 7th unit X900 to X91F X920 to X93F X940 to X95F
Y900 to Y91F Y920 to Y93F Y940 to YO5F

Expansion 8th unit X1000 to X101F X1020 to X103F X1040 to X105F

Y1000 to Y101F Y1020 to Y103F Y1040 to Y105F

Note) The ranges of the I/O numbers which are actually used differ depending on the units.
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1/0 numbers (when installed as the first expansion unit)
I/0 do not need to be set as I/O allocation is performed automatically when an expansion unit is added.
The 1/O allocation of expansion unit is determined by the installation location.

Hundred'’s digit

Carry the digit of hundreds place one by one since the second expansion unit.

. Number of Expansion Expansion Expansion
Type of unit . . A A
allocation unit 1 unit 2 unit 3
FPO-E8X Input (8 points) X300 to X307 X320 to X327 X340 to X347
Input (4 points) X300 to X303 X320 to X323 X340 to X343
FPO-ESR Output (4 points) | Y300 to Y303 Y320 to Y323 Y340 to Y343
FPO-E8YT/P Output (8 points) | Y300 to Y307 Y320 to Y327 Y340 to Y347
FPO FPO-E8YR
Expansion unit FPO-E16X Input (16 points) X300 to X30F | X320 to X32F X340 to X34F
FPO-E16R Input (8 points) X300 to X307 X320 to X327 X340 to X347
FPO-E16T/P Output (8 points) | Y300 to Y307 Y320 to Y327 Y340 to Y347
FPO-E16YT/P | Output (16 points) | Y300 to Y30F | Y320 to Y32F Y340 to Y34F
Input (16 points) X300 to X30F | X320 to X32F X340 to X34F
FPO-E32T/P
Output (16 points) | Y300 to Y30F | Y320 to Y32F Y340 to Y34F
Input (16 points) WX30 WX32 WX34
CHO (X300 to X30F) | (X320 to X32F) | (X340 to X34F)
FPO analog 1/O EPO-A21 Input (16 points) WX31 WX33 WX35
unit CH1 (X310 to X31F) | (X330 to X33F) | (X350 to X35F)
Output (16 points) WY30 Wys2 Wys4
(Y300 to Y30F) | (Y320 to Y32F) | (Y340 to Y34F)
FPO A/D FP0-AS0 Input (16 points) WX30 WX32 WX34
conversion unit FPO-TC4 CHO, 2, 4,6 (X300 to X30F) | (X320 to X32F) | (X340 to X34F)
FPO thermo- FPO-TC8 Input (16 points) WX31 WX33 WX35
couple unit CH1,3,5,7 (X310 to X31F) | (X330 to X33F) | (X350 to X35F)
Input (16 points) WX2 WX4 WX6
CHO, 2, 4 (X20 to X2F) (X40 to X4F) (X60 to X6F)
FPO Input (16 points) WX3 WX5 WX7
RTD unit FPO-RTD® CH1,3,5 (X30 to X3F) (X50 to X5F) (X70 to X7F)
) WY2 WY4 WY6
Output (16 points) | v o615 v2F) | (Y40to YAF) | (Y60 to Y6F)
Input (16 points) WX30 WX32 WX34
(X300 to X30F) | (X320 to X32F) | (X340 to X34F)
FPO D/A FPO-A04V Output (16 points) | WY30 WY32 WY34
conversion unit | FP0-A04I CHO, 2 (Y300 to Y30F) | (Y320 to Y32F) | (Y340 to Y34F)
Output (16 points) | WY31 WY33 WY35
CH1, 3 (Y310 to Y31F) | (Y330 to Y33F) | (Y350 to Y35F)
FPO EPO-IOL Input 32 points X300 to X31F X320 to X33F X340 to X35F
I/0 link unit Output 32 points Y300 to Y31F | Y320 to Y33F Y340 to Y35F

¢ The data for the each channels of FPO A/D conversion unit (FP0-A80), FPO thermocouple unit (FPO-
TC4/FPO0-TC8), FPO RTD unit(FPO-RTD6) and FPO D/A conversion unit (FP0-A04V/FPO-A04l) is
converted and loaded with a user program that includes a switching flag to convert the data.

¢ Regarding FP0O CC-Link slave unit, please refer to the exclusive manual.
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15.2.4 1/0 Allocation of FP-X Add-on Cassette

The FP-X add-on cassette is mounted on the FP-X control unit.

1/0 numbers
1/0 No.
. Cassette Cassette
Type of control unit . .
mounting part 1 | mounting part 2
Slot 0 Slot 1
FP-X communication AFPX-COM1 B B
cassette
FP-X communication AFPX-COM2 B B
cassette
o FP-X communication AFPX-COM3 B B
Communication | cassette
cassette FP-X communication AFPX-COM4 B B
cassette
FP-X communication AFPX-COMS5 B B
cassette
FP-X communication AFPX-COM6 B B
cassette
FP-X analog input CHO WX10 CHO WX20
cassette "' AFPX-AD2 CH1 WX11 CH1 WX21
FP-X analog output CHO WY10 CHO WY20
cassette AFPX-DA2 CH1 WY11 CH1 WY21
CHO WX10 CHO WX20
z:s'i(eftga'og Vo AFPX-A21 CH1 WX11 CH1 WX21
WY10 WY20
FP-X thermocouple CHO WX10 CHO WX20
cassette AFPX-TC2 CH1 WX11 CH1 WX21
Application CHO WX10 CHO WX20
cassette FP-X RTD cassette AFPX-RTD2 CH1 WX11 CH1 WX21
FP-X input cassette AFPX-IN8 From X100 From X200
FP-X output cassette AFPX-TR8 From Y100 From Y200
FP-X output cassette AFPX-TR6P From Y100 From Y200
From X100 From X200
FP-X I/O cassette AFPX-IN4T3 From Y100 From Y200
FP-X pulse I/O cassette From X100 From X200
Note3) AFPX-PLS From Y100 From Y200
FP-X master memory AFPX-MRTC B B
cassette

Note1) There is no 1/O for the communication cassette and master memory cassette.
Note2) Digital conversion values are KO to 4000. As the resolution is 12 bits, upper 4 bits are always 0.
Note3) The pulse I/O cassette cannot be used with the FP-X Tr type.
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15.3 Relays, Memory Areas and Constants

Item

Number of points and range of
memory area available for use

C14

C30
C60

Function

External input
Notel) (X)

1760 points (X0 to X109F)

Turns on or off based on external input.

External
output "' (v)

1760 points (YO to Y109F)

Externally outputs on or off state

Internal relay
Note2)

4096 points (RO to R255F)

Relay which turns on or off only within
program.

set value area
Note2) (SV)

1024 words (SVO0 to SV1023)

T NOTeZ) A n
_ I(_Il?k relay 2048 points (L0 to L127F) I'Il'rrllll(s relay is a shared relay used for PLC
% This goes on when the timer reaches the
| Timer "2 (T) specified time. It corresponds to the timer
1024 points gTO to T1007/C1008 | number.
C Note2) to C1023) Noe¥ This goes on when the counter
ounter . It ds to th ¢
©) increments. It corresponds to the counter
number.
Special .
; . Relay which turns on or off based on
|(r|1qt)ernal relay 192 points (R9000 to R911F) specific conditions and is used as a flag.
External input Code for specifying 16 external input
Noted) () 110 words (WX0 to WX109) points as one word (16 bits) of data.
External s
output et 110 words (WYO to WY109) que for spemfymg 11% %)_(tern?ldoutput
(WY) points as one word ( its) of data.
Internal relay Code for specifying 16 internal relay
Note2) (\WR) 256 words (WRO to WR255) points as one word (16 bits) of data.
Link relay Code for specifying 16 link relay points as
(WL) 128 words (WLO to WL127) one word (16 bits) of data.
Data register 12285 words 32765 words Data memory used in program. Data is
§ | N2 (pT) (DTO to (DTO to handled in 16-bit units (one word)
5 DT12284) DT32764) )
> | Link register This is a shared data memory which is
© | Note2) g 256 words (LDO to LD255) used within the PLC link. Data is handled
S (LD) . ST
o in 16-bit units (one word).
= | Timer/Counter Data memory for storing a target value of

a timer and setting value of a counter.
Stores by timer/counter number

Timer/Counter
elapsed value
area "*? (EV)

1024 words (EVO to EV1023)

Data memory for storing the elapsed
value during operation of a timer/counter.
Stores by timer/counter number.

Special data
register (DT)

374 words (DT90000 to

DT90373)

Data memory for storing specific data.
Various settings and error codes are
stored.

Index register

0]

14 words (10 to ID)

Register can be used as an address of
memory area and constants modifier.
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Number of points and range of
memory area available for use .
Item Function
Cl14 Cell
C60

Master control

relay points 256 points
= [(MCR) (MC)
‘s | No. of labels
= | (JP+LOOP) 256 points
S | (LBL)
S | No. of ste
2 | ladders (e5Tp) | 1000 stages
2 | No. of
% subroutines 500 subroutines
= | (SUB)
S | No. of
O interrupt Ry type: 14 input programs, 1 periodical program

programs Tr type: 8 input programs, 1 periodical program

(INT)

Decimal K-32, 768 to K32, 767 (for 16-bit operation)
£ constants (K) 275747, 483, 648 to K2, 147, 483, 647 (for 32-bit operation)
= | Hexadecimal HO to HFFFF (for 16-bit operation)
§ | constants (H) HO to HFFFFFFFF (for 32-bit operation)
© | Floating point | F-1.175494 x 10°° to F-3.402823 x 10%°

type (F) F 1.175494 x 10 to F 3.402823 x 10*®

Note1) The number of points noted above is the number reserved as the calculation memory. The actual
number of points available for use is determined by the hardware configuration.

Note2) If no battery is used, only the fixed area is backed up. (counters 16 points: C1008 to C1023,
internal relays 128 points: R2480 (WR248) to R255F (WR255), data registers 55 words, C14:
DT12230 to DT12284, C30/C60: DT32710 to DT32764). Writing is available up to 10000 times.
Then the optional battery is used, all area can be backed up.

Areas to be held and not held can be specified using the system registers. If an area is held
when the battery is not installed, the value of data may be indefinite as it is not cleared to 0 when
the power is turned on. When the battery ran out of the power, the data at the hold area will be
indefinite.

Note3) The points for the timer and counter can be changed by the setting of system register 5. The
number given in the table are the numbers when system register 5 is at its default setting.
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Dimensions
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16.1 Dimensions

16.1.1 Control Unit

BAFPX—C14
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@Communication cassette AFPX-COMS

Communication

Application cassette

(AFPX-COMS)

186
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Note) AFPX-COMS5 is 5 mm taller than other communication cassettes.
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W \When installing cables

w@|  (width: 35 mm)

16.1.2 Expansion Unit

DIN installing groove
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16.2 Cable/Adapter Specifications

16.2.1 AFC8503/AFC8503S (PC)

Mini DINS pin (Male) D-SUBS pin (Female)

FLC side| () @ | PCside
- Signal rame: Pin No. PinNa.| Signal name
5| sG | 1 5 5G
3| sD | 2 2 RD
g oo RD | 3 3 sD
™ - 4 7 RS
- |5 L] 8 | Cs
\s FG | — - FG
T \ ' Socket N cD
! S Ch) \
| O, \Inch screw thread #4-40 ll: 4 ER
AFCB8503 AFCB5035 L] DR
CN1 2] Rl
f7ony Tr—
® =
(Unit: mm)

16.2.2 AFC85305/AFC8531/AFC8532 (For extending for the tool port)

%]
=
XS
g A
—S s
I /{ | Yoo
- (6)}] \J
/ o
w
i%} A ﬂ—tﬁb v L)
- 30 AFC85305 | 500z '§°
40“ AFC8531 | 1000+'Y°
L - - AFC8532 | 2000+']’
-' . g
| ,«Jﬁ 2

'\
@/r
£j1
~B"
(p1)
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Chapter 17

Appendix



17.1 System Registers / Special Internal Relays / Special
Data Registers

Precaution for System Registers

What is the system register area

e System registers are used to set values (parameters) which determine operation ranges and functions
used. Set values based on the use and specifications of your program.

e There is no need to set system registers for functions which will not be used.

Type of system registers
The registers to be used depend on each PLC.

1. Allocation of timers and counters (System registers 5)
The number of timers and counters is set by specifying the starting counter number.

2. Hold/non-hold type setting (System registers 6 to 13)

When these registers are set to "hold type", the values in the relays and data memory will be retained
even if the system is switched to PROG. mode or the power is turned off. If set to "non-hold type" the
values will be cleared to "0".

3. Operation mode setting on error (System registers 20, 23 and 26)
Set the operation mode when errors such as battery error, duplicated use of output, 1/O verification error
and operation error occur.

4. Time settings (System registers 31to 34)
Set time-out error detection time and the constant scan time.

5. MEWNET-WO0 PC(PLC) link settings (System registers 40 to 47, 50 to 55, and 57)
These settings are for using link relays and link registers for MEWNET-W0 PC(PLC) link communication.
Note) The default value setting is "no PC(PLC) link communication”.

6. Input settings (System registers 400 to 405)
When using the high-speed counter function, pulse catch function or interrupt function, set the operation
mode and the input number to be used for the function.

7. Tool and COM ports communication settings (System registers 410 to 421)
Set these registers when the Tool port and COM ports are to be used for computer link, general-purpose
serial communication, PC(PLC) link, and modem communication.

8. Input time constant settings (System registers 430 to 433)
Changing the input signal width to be loaded enables to prevent the malfunctions caused by chattering
or noises.
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Checking and changing the set value of system register
If you are going to use a value which is already set(the value which appears when read),
there is no need write it again.

Using programming tool software
Produce:

1. Set the control unit in the PROG mode.
2.0Option ->PLC Configuration
3.When the function for which setting are to be entered is selected in the PLC Configuration
dialog box, the value and setting status for the selected system register are displayed.
To change the value and setting status, write in the new value and /or select the setting status.
4.To register these settings, choose OK

Precautions for system register setting

-System register settings are effective from the time they are set.
However, input settings, tool port, COM port, and modem connection settings become effective when
the mode is changed from PROG. to RUN. With regard to the modem connection setting, when the
power is turned off and on or when the mode is changed from PROG. to RUN, the controller sends a
command to the modem which enables it for reception.

-When the initialized operation is performed, all set system register values (parameters) will be initialized
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17.1.1 Table of System Registers for FP-X

Item Add- Name el Description
ress value
5 Starting number setting for 1008 0 to 1024 e These seFtings
counter are effective if the
6 Hold type area starting number 1008 0 to 1024 optional backup
setting for timer and counter battery is
7 HotItq ty?e gr(taa st?rtlrl19 number 248 0 to 256 installed.
setting for internal relays « If no backup
Hold/ Hold type area starting number C14: 12230 battery is used, do
Non- 8 | settin yf’)or data re; ist(grs 30, C60: | 010 32765 t hy th ,
hold 1 9 9 32710 not change the
14 Hold or non-hold setting for step Non-hold Hold/ default §ett|ngs.
ladder process Non-hold Otherwise proper
functioning of
Prev.ious value is hgld fgr a . Hold/ hold/non-hold
4 Iead[ng edqe detef;tlon instruction | Hold Non-hold values cannot be
(DF instruction) with MC
guaranteed.
Hold type area starting number for
10| bc(PLC) WO-0 link relays 64 0to 64
Hold type area starting number for
Hold/) 11 | oo(p(G) Wo-1 link relays 128 6410128
Non- Hold type area starting number for
hold 2| 12 | pc(pLC) W0-0 link registers 128 Oto128
Hold type area starting number for
13| pC(PLC) WO-1 link registers 256 128 t0 256
oo | Disable orenable setting for Disabled | Disabled/Enabled
duplicated output
23 Opgratl(?n sefting when an /O Stop Stop/Continuation of operation
verification error occurs
26 OperaFlon setting when an Stop Stop/Continuation of operation
operation error occurs
Action Dis- When a battery.error .
on abled: occurs, a self-diagnostic
error error is not issued and
the ERROR/ALARM
Alarm battery error
. . . LED does not flash.
4 | (Operating setting when Disabled Ena-  When a battery error
battery error occurs) ) y .
bled: occurs, a self-diagnostic
error is issued and the
ERROR/ALARM LED
flashes.
31 Wait tlm(f: se.ttlng for multi-frame 6500.0ms | 10 to 81900 ms
communication
Timeout setting for SEND/RECV,
. 32 RMRD/RMWT commands 10000.0 ms | 10 to 81900 ms
. 0: Normal scan
get- 34 Qonstant value settings for scan Normal 0 to 350 ms: Scans once each
ting time scan . . .
specified time interval
0
36 | Expansion unit recognition time (No wait 0 to 10 s (0.1 second bit)
time)
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FP-X

Item Add- Name DU Description
ress value
Range of link relays used for
40 PC(PLC) link 0 0 to 64 words
Range of link data registers used for
oo 41 PC(PLC) link 0 0 to 128 words
PLC) | 42 Startlng nymber for link relay 0 0to0 63
link transmission
43 | Link relay transmission size 0 0 to 64 words
WO-0 Starting number for link data register
set- | 44 9 9 0 0to 127
ting transmission
45 | Link data register transmission size 0 0 to 127 words
46 | PC(PLC) link switch flag Normal Normal/reverse
Maximum unit number setting for
47 MEWNET-WO0 PC(PLC) link 16 11016
Range of link relays used for
50 PC(PLC) link 0 0 to 64 words
Range of link data registers used for
PC 51 PC(PLC) link 0 0 to 128 words
(ELC) 52 Startlng nymber for link relay 64 64 to 127
link transmission
WO0-1 53 | Link relay transmission size 0 0 to 64 words
get- 54 Startlng ngmber for link data register 128 128 to 255
ting transmission
55 | Link data register transmission size 0 0 to 127 words
57 Maximum unit number setting for 16 11016

MEWNET-WO0 PC(PLC) link
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FP-X Tr type

Add-

Iltem ress Name Default value Description
Do not set input X0 as high-speed counter.
Incremental input (X0)
CHO: Decremental input (X0)
Do not set input X0 as | Two-phase input (X0, X1)
high-speed counter Individual input (X0, X1) .
Incremental/decremental control input (X0,
X1)
Cont- High- CH1: Do not set input X1 as high-speed counter.
roller d Do not set input X1 as | Incremental input (X1)
input | 0o cs:gﬁiter high-speed counter Decremental input (X1)
settings . Do not set input X2 as high-speed counter.
1 settings Incremental input (X2)
(HSC) (X0to X3) | CH2: Decremental input (X2)
Do not set input X2 as | Two-phase input (X2, X3)
high-speed counter Individual input (X2, X3) .
Incremental/decremental control input (X2,
X3)
CH3: Do not set input X3 as high-speed counter.
Do not set input X3 as | Incremental input (X3)
high-speed counter Decremental input (X3)
Do not set input X4 as high-speed counter.
Incremental input (X4)
CH4: Decremental input (X4)
Do not set input X4 as | Two-phase input (X4, X5)
high-speed counter Individual input (X4, X5) .
Incremental/decremental control input (X4,
X5)
X4: Normal input
Normal input Home input of pulse output CHO
CHS: Do not set input X5 as high-speed counter.
Do not set input X5 as | Incremental input (X5)
Cont- High- high-speed counter Decremental input (X5)
roller speed X5: Normal input
input counter/ Normal input Home input of pulse output CH1
settings | 401 | pulse Do not set input X6 as high-speed counter.
2 output Incremental input (X6)
(HSC/ settings CHé: Decremental input (X6)
PLS) Do not set input X6 as | Two-phase input (X8, X7)
(X4 to X7) Individual input (X6, X7)

high-speed counter

Incremental/decremental control input (X6,
X7)

Normal input

X6: ) Home input of pulse output CH2
Normal input Reset input of high-speed counter CHO
CH7: Do not set input X7 as high-speed counter.

Do not set input X7 as
high-speed counter

Incremental input (X7)
Decremental input (X7)

X7:
Normal input

Normal input
Home input of pulse output CH3
Reset input of high-speed counter CH2
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FP-X Tr type

Add-

Item ress Name Default value Description
CHo: Normal output (YO, Y1)
’ Pulse output (YO, Y1)
Normal output PWM output (YO), Normal output (Y1)
Cont- . Normal output (Y2, Y3)
CHA1
roller Pulse/ : Pulse output (Y2, Y3)
output |, | PWM output Normal output PWM output (Y2), Normal output (Y3)
settings settings CH2: Normal output (Y4, Y5)
(PLS/ (YO'to Y7) N ’ | outout Pulse output (Y4, Y5)
PWM) ormal outpu PWM output (Y4), Normal output (Y5)
. Normal output (Y6, Y7)
CH3
’ Pulse output (Y6, Y7)
Normal output PWM output (Y6), Normal output (Y7)
Pul tch X0 X1 X2 X3 X4 X5 X6 X7
203 | i u Ste cate Not set Contreller input | [ l | l l ‘ l |
Inter- 'npu oL se The pressed contact is set for the pulse catch
rupt/ settings .
input.
Pulse
catch X0 X1 X2 X3 X4 X5 X6 X7
. Interrupt Contreller input | [ l | l l ‘ l |
Settings | 404 | input Not set . .
. The pressed contact is set for the interrupt
settings .
input.
X0 X1 X2 X3 X4 X5 X8 X7
Inter- Interrupt Leadingedge | | | | | | | |
rupt edge setting . X0 X1 X2 X3 X4 X5 X6 X7
405 o
edge for controller Leading edge Traiingedge | | | | | | | |
settings input The pressed contact is up and set to trailing

edge.

Note1) If CHO, CH2, CH4 and CH6 of the high-speed counter is set to the two-phase input, individual
input or incremental/decremental control input, the settings of CH1, CH3, CH and CH7 will be
invalid.

Note2) Only CHO and CH2 are available for the reset input of the high-speed counter.

X6 for CHO and X7 for CH2 can be allocated.

Note3) X4 to X7 can be used as the home input of the pulse output CHO to CH3.

When using the home return function of the pulse output, always set the home input. In that
case, X4 to X7 cannot be set as the high-speed counter.

Note4) When using the pulse output/PWM output, the controller output settings must be specified.
The output that has been set to the pulse output/PWM output cannot be used as the normal
output.

Noteb) If the same input has been set to the high-speed, pulse catch and interrupt input simultaneously,
the following precedence order is effective:
[High-speed counter] — [Pulse catch] — [Interrupt input]
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FP-X Ry type

Add-

Item ress Name Default value Description
Do not set input X100 as high-speed counter.
Two-phase input (X100, X101)
Two-phase input (X100, X101), Reset input
(X102)
] Incremental input (X100)
CHs: Incremental input (X100), Reset input (X102)
Do not set Decremental input (X100)
input X100 as | Decremental input (X100), Reset input (X102)
High-speed high-speed Incremental/decremental input (X100, X101)
Incremental/decremental input (X100, X101),
counter counter R .
) eset input (X102)
settings Incremental/decremental control input (X100,
400 | (X100 to X102) X101)
Incremental/decremental control input (X100,
X101), Reset input (X102)
CHo: Do not set input X101 as high-speed counter.
Do not set Incremental input (X101)
input X101 as | Incremental input (X101), Reset input (X102)
high-speed Decremental input (X101) '
counter Decremental input (X101), Reset input (X102)
Pulse output | CHO: Normal output (Y100, Y101)
Pulse I/O settings Normal Pulse output (Y100, Y101)
cassette (Y100 to Y101) | output PWM output (Y100), Normal output (Y101)
settings Do not set input X200 as high-speed counter.
(Hsc/ Two-phase input (X200, X201)
PLS) Two-phase
input (X200, X201), Reset input (X202)
] Incremental input (X200)
CHA: Incremental input (X200), Reset input (X202)
Do not set Decremental input (X202)
input X200 as | Decremental input (X202), Reset input (X202)
High-speed high-speed Incremental/decremental input (X200, X201)
counter counter Increm'entaI/decrementaI input (X200, X201),
) Reset input (X202)
settings Incremental/decremental control
401 | (X200 to X202) (X200, X201)
Incremental/decremental control
(X200, X201), Reset input (X202)
CHB: Does not set input X201 as high-speed
counter.
.DO not set Incremental input (X201)
|qut X201 as | |5 cremental input (X201), Reset input (X202)
high-speed Decremental input (X201)
counter Decremental input (X201), Reset input (X202)
Pulse output | CH1: Normal output (Y200, Y201)
settings Normal Pulse output (Y200, Y201)
(Y200 to Y201) | output PWM output (Y200), Normal output (Y201)
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Note1) If the operation mode is set to Two-phase, incremental/decremental, or incremental/decremental
control, the setting for CH9 is invalid in system register 400 and the setting for CHB is invalid in
system register 401.

Note2) If reset input settings overlap, the CH9 setting takes precedence in system register 400 and the
CHB setting takes precedence in system register 401.

Note3) CHA, CHB and CH1 input signals in system register 401 are the signals when the pulse 1/O
cassette (AFPX-PLS) is installed in the cassette mounting part 2.

Note4) If the operation mode setting for the pulse output CHO and CH1 is carried out, it cannot be used
as normal output.
When the operation mode for the pulse output CHO is set to 1, the reset input setting for the
high-speed counter CH8 and CH9 is invalid.
When the operation mode for the pulse output CH1 is set to 1, the reset input setting for the
high-speed counter CHA and CHB is invalid.

Note5) Upgrade FPWIN GR to Ver2.6 or higher version if the No. of I/O allocation is indicated with 1-digit
number such as X0 in the setting window No. 400 and 401 of FPWIN GR.
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FP-X Ry type

Add-

Iltem ress Name Default value Description
CHo: Do not set input X0 as high-speed counter.
Do not set input X0 as Incremental input (X0)
8 P Decremental input (X0)
high-speed counter Two-phase input (X0, X1)
CH1: Do not set input X1 as high-speed counter.
Do not set inout X1 as Incremental input (X1)
s P Decremental input (X1)
high-speed counter Two-phase input (X0, X1)
CH2: Do not set input X2 as high-speed counter.
Do not set input X2 as Incremental input (X2)
s P Decremental input (X2)
high-speed counter Two-phase input (X2, X3)
CH3: Do not set in_put X3 as high-speed counter.
Cont- High | Donot setnput X3 as. | pecrertc® T
roller speed high-speed counter Two-phase input (X2, X3)
|nput 402 coupter CH4: Do not set input X4 as high-speed counter.
settings settings ' . Incremental input (X4)
(HSC) (X0to x7) | DonotsetinputX4as | pocremental input (X4)
high-speed counter Two-phase input (X3 X4)
CH5: Do not set input X5 as high-speed counter.
Do not set input X5 as Incremental input (X5)
s P Decremental input (X5)
high-speed counter Two-phase input (X4, X5)
CH6: Do not set input X6 as high-speed counter.
Do not set input X6 as Incremental input (X6)
s P Decremental input (X6)
high-speed counter Two-phase input (X5, X6)
CH7: Do not set input X7 as high-speed counter.
Do not set input X7 as Incremental input (X7)
s P Decremental input (X7)
high-speed counter Two-phase input (X6, X7)
Pulse Controer nput | XD X1 K2 X3 X4 X5 X6 X7
X100 X101 X102 X200 X2 X202
403 _CatCh Not set Puis 110 cassette | | | | | [
Inter- |npgt The pressed contact is set for the pulse
rupt/ settings catch input.
pUIse XD X1 K2 X3 X4 X5 X6 X7
catch Controler input |
settings Interrupt KIO0 _XIOT _Xf02 X200 xo01 _ X202
404 | input Not set Puls 10 cassets [ 1
settings The pressed contact is set for the interrupt

input.
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FP-X Ry type

Iltem ?:Sds: Name Default value Description
Interrupt X0 X1 X2 X3 X4 X5 X6 X7
. Leading edge
edge setting e |><D|:{1llexslx:t‘xs.xs])ﬁl
405 | for Leading edge Traiiing edae | | | l | \ . ] |
controller 9eco - -
Inter- input The pressed contact is up and set to trailing
rupt edge.
edge X100 X101 X102 X200 X201 X202
settings Interrupt Leading edge |
edge setting . X100 X101 X102 X200 X201 X202
406 Leading ed il
for pulse I/O e 9 edge Traling edge I | | l | | |
cassette The pressed contact is up and set to trailing
edge.

Note1) For counting two-phase input, only CHO, CH2, CH4 and CH6 can be used.

When two-phase input is specified for CHO, CH2, CH4 and CH6, the settings for CH1, CH3,
CH5 and CH7 corresponding to each CH No. are ignored, however, specify the same setting for
those channels.

Note2) The settings for pulse catch and interrupt input can only be specified in system registers 403 and
404.

Note3) If system register 400 to 404 have been set simultaneously for the same input relay, the following
precedence order is effective: [High-speed counter]—[Pulse catch]—[Interrupt input].
<Example>
When the high-speed counter is being used in the addition input mode, even if input X0 is
specified as an interrupt input or as pulse catch input, those settings are invalid, and X0
functions as counter input for the high-speed counter.

Note4) Upgrade FPWIN GR to Ver2.6 or higher version if the No. of I/O allocation is indicated with 1-digit
number such as X0 in the setting window No. 403,404 and 406 of FPWIN GR.
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FP-X

ltem | A949- Name e Description
ress value
410 | Unit No. setting 1 1t0 99
Communication . Computer link
: Computer link —
412 mode setting General-purpose communications
Selection of modem | . py0 g Enabled/Disabled
connection
Enter the settings for the various items.
- Data length bit: 7 bits/8 bits
Data length - Parity check: none/with odd/with even
ata feng - Stop bit: 1 bit/2 bits
R bit: 8 bits . s .
Communication . . | - The following setting is valid only when
413 . Parity check: ! o
format setting “with odd"” the communication mode specified by
Stop bit: 1 bit system register 412 has been set to
p oIt “General-purpose serial communication”.
Tool - Terminator: CR/CR+LF/None
ort - Header: STX not exist/STX exist
el 2400 bps
ting 4800 bps
9600 bps
415 | Baud rate setting 9600 bps 19200 bps
38400 bps
57600 bps
115200 bps
Starting address for
420 received buffer of 0 0 to 32764
general (serial data)
communication mode
Buffer capacity
setting for data
421 | received of general 2048 0 to 2048

(serial data)
communication mode
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FP-X

ltem | A99- Name Dl Description
ress value
410 | Unit No. setting 1 1to0 99
Computer link
Communication Computer link General-purpose serial communication
412 mode setting PC(PLC) link
MODBUS RTU
Selection of modem | .o Enabled/Disabled
connection
Enter the settings for the various items.
- Data length bit: 7 bits/8 bits
Data length - Parity check: none/with odd/with even
o - Stop bit: 1 bit/2 bits
- bit: 8 bits . oo .
413 fCommumcgUon Parity check: |~ The foIIowmg se.ttlng is valid oqu when
ormat setting Odd the communication mode specified by
Stop bit: 1 bit system register 412 has been set to
COM. ’ “General-purpose serial communication”.
1 - Terminator: CR/CR+LF/None
port - Header: STX not exist/STX exist
set- 2400 bps
ting 4800 bps
9600 bps
415 | Baud rate setting 9600 bps 19200 bps
38400 bps
57600 bps
115200 bps
Starting address for
416 received buffer of 0 0 to 32764
general (serial data)
communication mode
Buffer capacity
setting for data
417 | received of general 2048 0 to 2048
(serial data)
communication mode

Note1) The communication format in a PC(PLC) link is fixed at the following settings:
Data length is 8 bits, odd parity, stop bit is 1.
The communication speed (baud rate) is fixed at 115200 bps.

Note2) Reference: For information on MODBUS RTU mode operation, <MODBUS RUT
Specifications>.
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FP-X

ftem | 249" Name il Description
ress value
411 | Unit No. setting 1 1t0 99
Communication mode | Computer gomputer link . _—
setting link eneral-purpose serial communication
MODBUS RTU
412 | Selection of modem | ey Enabled/Disabled
connection
Selection of port Built-in usg | Built-in USB
Communication cassette
Enter the settings for the various items.
- Data length bit: 7 bits/8 bits
Data lenath - Parity check: none/odd/even
ate oIt | - stop bit: 1 bit/2 bits
P bit: 8 bits . S .
Communication . . | - The following setting is valid only when
414 . Parity check: ! o
format setting “with odd” the communication mode specified by
Stop bit: 1 bit system register 412 has been set to
COM. p oIt “General-purpose serial communication”.
2 port - Terminator: CR/CR+LF/None
set- - Header: STX not exist/STX exist
ting 2400 bps
4800 bps
9600 bps
415 | Baud rate setting 9600 bps 19200 bps
38400 bps
57600 bps
115200 bps
Starting address for
416 | 'eceived buffer of 2048 0 to 32764
general (serial data)
communication mode
Buffer capacity
setting for data
417 | received of general 2048 0 to 2048

(serial data)
communication mode

Note1) The communication format in a PC(PLC) link is fixed at the following settings:
the data length is 8 bits, odd parity, stop bit is 1.
The communication speed (baud rate) is fixed at 115200 bps.

Note2) The USB port for C30 and C60 can be selected by the system register setting.
The USB port has been selected for the COM2 port of C30 and C60 as default setting. The USB
portis 115.2 kbps despite of the baud rate setting No. 415.
The setting for No. 412 must be changed to communication cassette for using the COM2 port of
the communication cassette.

The COM2 port of the USB port and the communication cassette cannot be used at the same time.
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FP-X

Item

Add-
ress

Name

Default
value

Description

Cont-
roller
input
time
cons-
tant
set-

tings
(Notgl)

430

Controller input time
constant setting 1
X0to X3

431

Controller input time
constant setting 1
X4 to X7

432

Controller input time
constant setting 2
X8 to XB

433

Controller input time
constant setting 2
XC to XF

434

Controller input time
constant setting 3
X10 to X13

435

Controller input time
constant setting 3
X14 to X17

436

Controller input time
constant setting 4
X18 to X1B

437

Controller input time
constant setting 4
X1C to X1F

None

None
1ms
2ms

4 ms

8 ms
16 ms
32 ms
64 ms
128 ms
156 ms

Note1) These settings are available for the FP-X V2.0 or later.
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17.1.2 Table of Special Internal Relays for FP-X

The special internal relays turn on and off under special conditions. The on and off states are not output
externally. Writing is not possible with a programming tool or an instruction.

WR900 FP-X
Address Name Description
R9000 Self-diagnostic error Turns on when a self—diggnostip error occurs.
flag = The content of self-diagnostic error is stored in DT90000.
R9001 Not used -
R9002 Application cassette Turns on when an error is detected in the 1/0 type application

1/0 error flag

cassette.

Application cassette

flag

R9003 Turns on when an error is detected in the application cassette.
abnormal error flag
R9004 ]Icll(a)gverlflcatlon error Turns on when an I/O verification error occurs.
Backup battery error Turns on when a backup battery error occurs.
R9005 flag (non-hold) Turns on when the battery has run out even if the system
register No. 4 has been set not to inform the battery error.
Turns on when a backup battery error occurs.
Turns on when the battery has run out even if the system
Backup battery error register No. 4 has been set not to inform the battery error.
R9006 fl Once a battery error has been detected, this is held even after
ag (hold)
recovery has been made.
=t goes off if the power supply is turned off, or if the system
is initialized.
Turns on and keeps the on state when an operation error
R9007 Operation error flag occurs.
(hold) =The address where the error occurred is stored in DT90017.
(indicates the first operation error which occurred).
Operation error flag Turns on for an instant when an operation error occurs.
R9008 (non-hold) =The address where the operation error occurred is stored in
DT90018. The contents change each time a new error occurs.
This is set if an overflow or underflow occurs in the calculation
R9009 Carry flag results, and as a result of a shift system instruction being
executed.
RI00A > Flag Turns on for an instgnt when thg compared results become
larger in the comparison instructions.
Turns on for an instant,
- when the compared results are equal in the comparison
R900B = Flag instructions.
- when the calculated results become 0 in the arithmetic
instructions.
R900C < Flag Turns on for an instan.t whgn the gompared results become
smaller in the comparison instructions.
Turns on when the set time elapses (set value reaches 0) in
R900D Auxiliary timer the timing operation of the F137(STMR)/F183(DSTM)
Contact auxiliary timer instruction. The flag turns off when the trigger
for auxiliary timer instruction turns off.
Tool port N .
R900E L Turns on when communication error at tool port is occurred.
communication error
Constant scan error Turns on when scan time exceeds the time specified in
R900F system register 34 during constant scan execution.

This goes on if 0 has been set using system register 34.
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WR901 FP-X

Address Name Description
R9010 Always on relay Always on.
R9011 Always off relay Always off.
R9012 Scan pulse relay Turns on and off alternately at each scan.
Initial (on type) pulse Goes on for only the first scan after operation (RUN) has
R9013 ype)p been started, and goes off for the second and subsequent
relay
scans.
Initial (off type) pulse Goes off for only the first scan after operation (RUN) has
R9014 ype)p been started, and goes on for the second and subsequent
relay
scans.
Step ladder initial pulse | Turns on for only the first scan of a process after the boot at
R9015
relay (on type) the step ladder control.
R9016 Not used -
R9017 Not used -
R9018 0.01 s clock pulse relay RepeatsI on/off operations in 0.01
sec. cycles. m
i i . .
R9019 0.02's clock pulse relay Repeats on/off operations in 0.02 s |
cycles. oozl
i i . .
R9IO1A 0.1s clock pulse relay Repeats on/off operations in 0.1 s |
cycles. Forsl
i i . .
R901B 0.2 s clock pulse relay Repeats on/off operations in 0.2 s |
cycles. Foasl
Repeats on/off operations in 1 s. |
R901C 1 s clock pulse relay cycles. W
Repeats on/off operations in 2 s. |
R901D 2 s clock pulse relay cycles. W
R9O1E 1 min clock pulse relay Repeats on/off operations in 1 min
cycles. o min
R901F Not used -
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WR902 FP-X

Address Name Description
Turns off while the mode selector is set to PROG.
R9020 RUNmode flag Turns on while the mode selector is set to RUN.
R9021 Not used -
R9022 Not used -
R9023 Not used -
R9024 Not used -
R9025 Not used -
R9026 Message flag Turns on while the F149 (MSG) instruction is executed.
R9027 Not used -
R9028 Not used -
R9029 Forcing flag Turns .on during forced on/off operation for input/output
relay timer/counter contacts.
Turns on while the external interrupt trigger is enabled by
R902A Interrupt enable flag the ICTL instruction.
R902B Interrupt error flag Turns on when an interrupt error occurs.
. Sampling by the instruction=0
R902C Sample point flag Sampling at constant time intervals=1
When the sampling operation stops=1,
R902D Sample trace end flag When the sampling operation starts=0
Sampling stop trigger When the sampling stop trigger activates=1
R902E . .
flag When the sampling stop trigger stops=0
R902F Sampling enable flag When sampling starts=1

When sampling stops=0
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WR903 FP-X

general-purpose serial
communication

Address Name Description
R9030 Not used -
R9031 Not used -
- Turns on when the general-purpose communication
function is being used
R9032 COM1 port mode flag - Goes off when any function other than the general-
purpose communication function is being used.
R9033 PR instruction flag Off. Prlntlng 'S .no.t executed.
On: Execution is in progress.
Editing in RUN mode Goes on for only the first scan following completion of a
R9034 . . .
flag rewrite during the RUN operation.
R9035 Not used -
R9036 Not used -
COM1. port - Goes on .if a.transmission error occurs during data
R9037 communication error communication.
flag - Goes off when a request is made to send data, using the
F159 (MTRN) instruction.
COM1 port reception
R9038 done flag during - Turns on when the terminator is received during general -
general- purpose serial purpose serial communication.
communication
COM1 port transmission | - Goes on when transmission has been completed in
R9039 done flag during general-purpose serial communication.
general-purpose serial - Goes off when transmission is requested in general-
communication purpose serial communication.
R903A Not used -
R903B Not used -
R903C Not used -
R903D Not used -
TOOL port re(.:eptlon - Turns on when the terminator is received during general -
R903E done flag during general . -
L purpose serial communication.
purpose communication
TOOL port transmission | - Goes on when transmission has been completed in
R903F done flag during general-purpose serial communication.

- Goes off when transmission is requested in general-
purpose serial communication.

Note) R9030 to R903F can be changed during 1 scan.
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WR904 FP-X

Address Name Description
- Goes on when the general-purpose serial
R9040 TOOL port mode flag communication is used.
- Goes off when the MEWTOCOL is used.
R9041 COML1 port PC(PLC) link flag | Turn on while the PC(PLC) link function is used.
- Goes on when the general-purpose serial
R9042 COM2 port mode flag communication is used.
- Goes off when the MEWTOCOL is used.
R9043 Not used -
Monitors whether the F145 (SEND) or F146 (RECV)
instructions can be executed or not for the COM1 port.
COML1 port SEND/RECV Off: None of the above mentioned instructions can be
R9044 . : . ) . . .
instruction execution flag executed. (During executing the instruction)
On: One of the above mentioned instructions can be
executed.
Monitors if an abnormality has been detected during the
COM1 port SEND/RECV .executif)n of the F145 (SEND) or F146 (BECV)
R9045 instruction execution end instructions for th.e COM1 port as follows:
flag Off: No abnormal.lty detected. o
On: An abnormality detected. (communication error)
The error code is stored in DT90124.
R9046 Not used -
- Goes on if a transmission error occurs during data
R9047 COM2 port communication communication.
error flag - Goes off when a request is made to send data,
using the F159 (MTRN) instruction.
COM2 port
R9048 reception done flag during - Turn on when the terminator is received during
general-purpose general-purpose serial communication.
communicating
COM2 port - Goes on when transmission has been completed in
transmission done flag general-purpose serial communication.
R9049 . L .
during general-purpose - Goes off when transmission is requested in general-
communication purpose communication.
Monitors whether the F145 (SEND) or F146 (RECV)
instructions can be executed or not for the COM2 port.
COM2 port SEND/RECV Off: None of the above mentioned instructions can be
R904A . . ) . . . .
instruction execution flag executed. (During executing the instruction)
On: One of the above mentioned instructions can be
executed.
Monitors if an abnormality has been detected during the
COM2 port SEND/RECV .executif)n of the F145 (SEND) or F146 (BECV)
R904B instruction execution end instructions for th.e COM2 port as follows:
flag Off: No abnormal.lty detected. o
On: An abnormality detected. (communication error)
The error code is stored in DT90125.
2382? to Not used -

Note) R9040 to R904F can be changed during 1 scan.
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WR905 FP-X

Address Name Description
When using MEWNET-WO
MEWNET-WO0 - Turns on when a transmission error occurs at
R9050 PC(PLC) link PC(PLC) link.
transmission error flag - Turns on when there is an error in the PC(PLC) link area
settings.
ggggi to Not used
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WR906 FP-X

Address Name Description
Unit Turns on when Unit No. 1 is communicating properly in
R9060 No.1 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 2 is communicating properly in
R9061 NO.2 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 3 is communicating properly in
R9062 NO.3 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 4 is communicating properly in
R9063 NO.4 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 5 is communicating properly in
R9064 NO.5 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 6 is communicating properly in PLC
R9065 NO.6 link mode. Turns off when operation is stopped, when an error
' occurs, or when not in the PLC link mode.
Unit Turns on when Unit No. 7 is communicating properly in
R9066 No.7 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
. Turns on when Unit No. 8 is communicating properly in
R9067 I\P/I(E(VFYIIE](E)-'—ILVISO HZI; PC(PLC) link mode. Turns off when operation is stopped,
o ) when an error occurs, or when not in the PC(PLC) link mode.
transmission - - - -
assurance Unit Turns on when Unit No. 9 is communicating properly in
R9068 relay NO.9 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 10 is communicating properly in
R9069 No.10 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 11 is communicating properly in
R906A No.11 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 12 is communicating properly in
R906B NO.12 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 13 is communicating properly in
R906C NoO.13 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 14 is communicating properly in
R906D No.14 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 15 is communicating properly in
R906E No.15 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 16 is communicating properly in
R906F No.16 PC(PLC) link mode. Turns off when operation is stopped,

when an error occurs, or when not in the PC(PLC) link mode.
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WR907 FP-X

Address Name Description
R9070 Unit Turns on when Unit No. 1 is in the RUN mode.
No.1 Turns off when Unit No. 1 is in the PROG. mode.
RO071 Unit Turns on when Unit No. 2 is in the RUN mode.
No.2 Turns off when Unit No. 2 is in the PROG. mode.
RO072 Unit Turns on when Unit No. 3 is in the RUN mode.
No.3 Turns off when Unit No. 3 is in the PROG. mode.
R9073 Unit Turns on when Unit No. 4 is in the RUN mode.
No.4 Turns off when Unit No. 4 is in the PROG. mode.
R9074 Unit Turns on when Unit No. 5 is in the RUN mode.
No.5 Turns off when Unit No. 5 is in the PROG. mode.
R9075 Unit Turns on when Unit No. 6 is in the RUN mode.
No.6 Turns off when Unit No. 6 is in the PROG. mode.
R9076 Unit Turns on when Unit No. 7 is in the RUN mode.
No.7 Turns off when Unit No. 7 is in the PROG. mode.
RO077 MEWNET-WO | Unit Turns on when Unit No. 8 is in the RUN mode.
PC(PLC) link | No.8 Turns off when Unit No. 8 is in the PROG. mode.
R9078 0 operation Unit Turns on when Unit No. 9 is in the RUN mode.
mode relay No.9 Turns off when Unit No. 9 is in the PROG. mode.
R9079 Unit Turns on when Unit No. 10 is in the RUN mode.
No0.10 | Turns off when Unit No. 10 is in the PROG. mode.
RIO7A Unit Turns on when Unit No. 11 is in the RUN mode.
No.11 | Turns off when Unit No. 11 is in the PROG. mode.
RI07B Unit Turns on when Unit No. 12 is in the RUN mode.
No.12 | Turns off when Unit No. 12 is in the PROG. mode.
RO07C Unit Turns on when Unit No. 13 is in the RUN mode.
No0.13 | Turns off when Unit No. 13 is in the PROG. mode.
R907D Unit Turns on when Unit No. 14 is in the RUN mode.
No.14 | Turns off when Unit No. 14 is in the PROG. mode.
ROO7E Unit Turns on when Unit No. 15 is in the RUN mode.
No.15 | Turns off when Unit No. 15 is in the PROG. mode.
RIO7F Unit Turns on when Unit No. 16 is in the RUN mode.
No0.16 | Turns off when Unit No. 16 is in the PROG. mode.
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WR908 FP-X

Address Name Description
Unit Turns on when Unit No. 1 is communicating properly in
R9080 No.1 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 2 is communicating properly in
R9081 NO.2 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 3 is communicating properly in
R9082 NO.3 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 4 is communicating properly in
R9083 NO.4 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 5 is communicating properly in
R9084 NO.5 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 6 is communicating properly in PLC
R9085 NO.6 link mode. Turns off when operation is stopped, when an error
' occurs, or when not in the PLC link mode.
Unit Turns on when Unit No. 7 is communicating properly in
R9086 No.7 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
. Turns on when Unit No. 8 is communicating properly in
R9087 '\P/Ig(vg:rlg)-r“\:]vfl HZI; PC(PLC) link mode. Turns off when operation is stopped,
o ) when an error occurs, or when not in the PC(PLC) link mode.
transmission - - - -
assurance Unit Turns on when Unit No. 9 is communicating properly in
R9088 relay NO.9 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 10 is communicating properly in
R9089 No.10 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 11 is communicating properly in
R908A No.11 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 12 is communicating properly in
R908B NO.12 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 13 is communicating properly in
R908C NoO.13 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 14 is communicating properly in
R908D No.14 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 15 is communicating properly in
R908E No.15 PC(PLC) link mode. Turns off when operation is stopped,
) when an error occurs, or when not in the PC(PLC) link mode.
Unit Turns on when Unit No. 16 is communicating properly in
R908F No.16 PC(PLC) link mode. Turns off when operation is stopped,

when an error occurs, or when not in the PC(PLC) link mode.
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WR909 FP-X

Address Name Description
R9090 Unit Turns on when Unit No. 1 is in the RUN mode.
No.1 Turns off when Unit No. 1 is in the PROG. mode.
R9091 Unit Turns on when Unit No. 2 is in the RUN mode.
No.2 Turns off when Unit No. 2 is in the PROG. mode.
R9092 Unit Turns on when Unit No. 3 is in the RUN mode.
No.3 Turns off when Unit No. 3 is in the PROG. mode.
R9093 Unit Turns on when Unit No. 4 is in the RUN mode.
No.4 Turns off when Unit No. 4 is in the PROG. mode.
R9094 Unit Turns on when Unit No. 5 is in the RUN mode.
No.5 Turns off when Unit No. 5 is in the PROG. mode.
R9095 Unit Turns on when Unit No. 6 is in the RUN mode.
No.6 Turns off when Unit No. 6 is in the PROG. mode.
R9096 Unit Turns on when Unit No. 7 is in the RUN mode.
No.7 Turns off when Unit No. 7 is in the PROG. mode.
R9097 MEWNET-WO | Unit Turns on when Unit No. 8 is in the RUN mode.
PC(PLC) link | No.8 Turns off when Unit No. 8 is in the PROG. mode.
R9098 1 operation Unit Turns on when Unit No. 9 is in the RUN mode.
mode relay No.9 Turns off when Unit No. 9 is in the PROG. mode.
R9099 Unit Turns on when Unit No. 10 is in the RUN mode.
No0.10 | Turns off when Unit No. 10 is in the PROG. mode.
RI09A Unit Turns on when Unit No. 11 is in the RUN mode.
No.11 | Turns off when Unit No. 11 is in the PROG. mode.
RI09B Unit Turns on when Unit No. 12 is in the RUN mode.
No.12 | Turns off when Unit No. 12 is in the PROG. mode.
RO09C Unit Turns on when Unit No. 13 is in the RUN mode.
No0.13 | Turns off when Unit No. 13 is in the PROG. mode.
R909D Unit Turns on when Unit No. 14 is in the RUN mode.
No.14 | Turns off when Unit No. 14 is in the PROG. mode.
RO09E Unit Turns on when Unit No. 15 is in the RUN mode.
No.15 | Turns off when Unit No. 15 is in the PROG. mode.
RI09F Unit Turns on when Unit No. 16 is in the RUN mode.
No0.16 | Turns off when Unit No. 16 is in the PROG. mode.
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WR910 FP-X

Address Name Description

R9100 to

R910F Not used -

R9110 HSC-CHO

R9111 HSC-CH1

R9112 HSC-CH2

R9113 HSC-CH3 .

RO114 HSC-Cha - Turns on while the F166 (HC1S) and F167 (HC1R)
instructions are executed.

R9115 HSC-CH5

RO116 HSC-CHG - Turns off when the F166 (HC1S) and F167 (HC1R)
instructions are completed.

R9117 Control HSC-CH7

R9118 flag HSC-CHg Note

R9119 HSC-CH9 MotV

R911A HSC-CHA "°tet)

R911B HSC-CHB "°'V)

R911C PLS-CHO Turns on while the pulses are being output by the F171

R911D PLS-CH1 )

ROLLE PLS.CHp oD (SPDH), F172 (PLSH), F173 (PWMH) and F174 (SPOH)

ROLLF PLS.CH3 oD instructions.

Note1) This relay is available for the FP-X Ry type only.
Note2) This relay is available for the FP-X Tr type only.
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17.1.3 Table of Special Data Registers for FP-X

FP-X (A: Available, N/A: Not available)

Address Name Description Rgad ert-
-ing ing
DT90000 Self-diagnostic error The self—diagr.lostic error code is stored here A N/A
code when a self-diagnostic error occurs.
DT90001 | Not used - N/A N/A
When an error occurs at the 1/O board for the
application cassette, the bit corresponding to
Position of abnormal | the poard will be set on.
DT90002 | I/O b.oar.d for 15 1 7 3 21.0@itNo) A N/A
application cassette | : ;
2 1 (Expansion Mo.)
on "1": error, off "0": normal
DT90003 | Not used - N/A N/A
DT90004 | Not used - N/A N/A
DT90005 | Not used - N/A N/A
When an error occurs at the intelligent board
for the application cassette, the bit
Position of abnormal | corresponding to the board will be set on.
DT90006 - A N/A
application cassette .
15 1 7 321 0@itNo)
l I ‘ 2 1 (Expansion Mo.)
on "1": error, off "0": normal
DT90007 | Not used - N/A N/A
DT90008 | Not used - N/A N/A
DT90009 Communication error | Stores the error contents when using COM2 A N/A
flag for COM2 port.
When the state of installation of FP-X
expansion I/O unit has changed since the
power was turned on, the bit corresponding to
5T90010 Extension 1/O verify the unit No. will turn on. Monitor using binary A N/A

error unit

display.
15 11
1

76543210(@BitNo.)
T

L
76543210 (UnitNo.)
on "1": error, off "0": normal
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FP-X (A: Available, N/A: Not available)

Address Name Description e | i
-ing ing
When the state of installation of an FP-X add-
on cassette has changed since the power was
turned on, the bit corresponding to the unit No.
DT90011 Adq-on casset.te will turn on. Monitor using binary display. A N/A
verify error unit 15 11 7 32 1.0(BitNo)
l I 2 1 (Expansion Mo.)
on "1": error, off "0": normal
DT90012 | Not used - N/A N/A
DT90013 | Not used - N/A N/A
One shift-out hexadecimal digit is stored in bit
Operation auxiliary positions 0 to 3 when the data shift instruction,
DT90014 | register for data shift F105 (BSR) or F106 (BSL) is executed. The A A
instruction value can be read and written by executing FO
(MV) instruction.
The divided remainder (16-bit) is stored in
DT90015 DT90015 when the division instruction F32(%) A A
Operation auxiliary or FSZ(B%) ipstruction i§ gxecuted. .The
register for division divided remainder (32-bit) is stored in
instruction PTQOO'! 5 and DT90016 when the c.1|V|S|on
instruction F33(D%) or F53(DB%) is executed.
DT90016 The value can be read and written by A A
executing FO(MV) instruction.
After commencing operation, the address
Operation error where the first operation error occurred is
DT90017 address (hold type) stored. Monitor the address using decimal A N/A
display.
The address where an operation error
Operation error occurred is stored. Each time an errqr occurs,
the new address overwrites the previous
DT90018 | address (non-hold - A N/A
type) address..At the begmnmg of a scan, .the
address is 0. Monitor the address using
decimal display.
The data stored here is increased by one
2.5 ms ring counter every 2.5 ms. (HO to HFFFF)
DT90019 | Note1) Difference between the values of the two A N/A
points (absolute value) x 2.5 ms = Elapsed
time between the two points.
The data stored here is increased by one
every 10.24 us. (HO to HFFFF)
10 ps ring counter Difference between the values of the two
DT90020 | ot e points (absolute value) x 10.24 us = Elapsed A N/A
time between the two points.
Note) The exact value is 10.24 pus.
DT90021 | Not used - N/A N/A

Note1) It is renewed once at the beginning of each one scan.
Note2) As DT90020 is renewed even if FO(MV), DT90020 and D instruction is being executed, it can be

used to measure the block time.
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FP-X (A: Available, N/A: Not available)

Address Name Description Rz |
-ing ing
The current scan time is stored here. Scan
Scan time (current time is calculated using the formula:
DT90022 value) N Scan time (ms) = stored data (decimal) x 0.1 A N/A
ms
Example: K50 indicates 5 ms.
The minimum scan time is stored here. Scan
Scan time (minimum time is calculated using the formula:
DT90023 value) N Scan time (ms) = stored data (decimal) x 0.1 A N/A
ms
Example: K50 indicates 5 ms.
The maximum scan time is stored here. The
Scan time (maximum scan time is calculated using the formula:
DT90024 value) N Scan time (ms) = stored data (decimal) x 0.1 A N/A
ms
Example: K125 indicates 12.5 ms.
The mask conditions of interrupts using the
Mask condition ir?structi(.)n can be stored here. Monitor using
9002 monitoring register binary display. ) A N/A
DT 5 for interrupts 1|5 13 1 L 3 T(B"NO')
(INTO to 13) = 7 3 0 (INT No.)
0: Interrupt disabled
1: Interrupt enabled
DT90026 | Not used - N/A N/A
Periodical interrupt The value set by ICTL instruction is stored.
DT90027 interval (INT24) KO: periodical interrupt is not used. A N/A
K1 to K3000: 0.5ms to 1.5s or 10ms to 30s
. KO: Sampling by the SMPL instruction
DT90028 | Sample trace interval K1 to K3000 (x 10 ms): 10 ms to 30 s A N/A
DT90029 | Not used - N/A N/A
DT90030 | Message 0
DT90031 | Message 1 The contents of the specified message (Data
DT90032 | Message 2 length) are stored in these special data A N/A
DT90033 | Message 3 registers when F149 (MSG) instruction is
DT90034 | Message 4 executed.
DT90035 | Message 5
DT90036 | Not used - N/A N/A

Note) Scan time display is only possible in RUN mode, and shows the operation cycle time. (In PROG.
mode, the scan time for the operation is not displayed.) The maximum and minimum values are
cleared each time the mode is switched from RUN to PROG.
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FP-X (A: Available, N/A: Not available)

Address Name Description Rz |
ing ing
The number of data that match the searched
DTooo37 | Worklfor SRC data is stored here when F96 (SRC) A | NA
instructions . L
instruction is executed.
The position of the first matching data is
DT90038 Work2 fF)r SRC stored here when an F96 (SRC) instruction is A N/A
instructions
executed.
DT90039 | Not used - N/A N/A
The potentiometer value (KO to K1000) is
DT90040 | Volume input 0 stored here. This value can be used in analog
timers and other applications by using the
. . A N/A
program to read this value to a data register.
DT90041 | Volume input 1 V0—DT90040
V1—-DT90041
For C60 only:
DT90042 | Volume input 2 The potentiometer value (KO to K1000) is
stored here. This value can be used in analog
timers and other applications by using the A N/A
program to read this value to a data register.
DT90043 | Volume input 3 V2-sDT90042
V3—DT90043
DT90044 | System work Used by the system. A A
DT90045 | Not used - N/A N/A
DT90046 | Not used - N/A N/A
DT90047 | Not used - N/A N/A
DT90048 | Not used - N/A N/A
DT90049 | Not used - N/A N/A
DT90050 | Not used - N/A N/A
DT90051 | Not used - N/A N/A
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FP-X (A: Available, N/A: Not available)

Address Name Description REzal | e
-ing ing
A value can be written with FO (MV) instruction
to reset the high-speed counter, disable
counting, continue or clear high-speed counter
instruction.
Control code setting
[FP-X Ry type]
i5 12 43210
L 11 |
Channel setting
[HSC] 0 to B:CHO to CHB
[HsCl 0
[HSC] High-speed counter instruction
0: Continue / 1: Clear
iah- [HSC] Hardware reset (Mote)  0: Disable/1: Enable
DT90052 High-speed counter N/A A
control flag [HSC] Count 0: Enable/: Disable
[HSC] Software reset 0: Nof1: Yes

[FP-X Tr type)
15 12 43210

Channel setting
[HSC] 0 to 7: CHO to CHY

[Hscl o

[HSC] High-speed counter instruction
0: Continue / 1: Clear

[HSC] Hardware reset (Mote)  0: Disable/1: Enable

[HSC] Count 0: Enablef: Disable

[HSC] Software reset 0: NofM: Yes
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FP-X (A: Available, N/A: Not available)

Address Name Description REzal | e
-ing ing
A value can be written with FO (MV) instruction
to reset the high-speed counter, disable
counting, continue or clear high-speed counter
instruction.
Control code setting
[FP-X Ry type]
ARERRRARANRRNARN
L I L |
Channel setting
[PLS] 0, 1:CHO, CH1
[PLS] 1
[PLS] MNear home input 0: Disable/: Enable
[PLS] Pulse output 0: Continue / 1: Clear
DT90052 Pulse output control N/A A
flag [PLS] Count 0: Enable/1: Disable
[PLS] Software reset 0: Nof1: Yes

[FP-X Tr type]
|15| | ‘12| | | ‘ | | ‘ ‘4|3|2‘I|0|
T T T

Channel setting
[PLS] 0 to 3:CHO to CH3

[PLS] 1

[PLS] Mear home input 0: Disablef1: Enable

[PLS] Pulse output 0: Continue / 1: Clear
[PLS] Count 0: Enablef: Disable
[PLS] Software reset 0: Nof1: Yes
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FP-X (A: Available, N/A: Not available)

Address Name Description '?ﬁ]zd Vlvr:g
Hour and minute data of the Real-Time Clock
are stored here. This data is read-only data. It
cannot be overwritten.
DT90053 Real__Tlme ClOCk. Higher byte Lower byte A N/A
monitor (hour/minute) | | : ;
AN N /
Hour data Minute data
HOO to H23  HOO to H59
) The year, month, day, hour, minute, second
Rea!-Tlme Clock and day-of-the-week data for the Real-Time
DT90054 set.tmg Clock is stored. The built-in Real-Time Clock
(minute/second) will operate correctly through the year 2099
and supports leap years. The Real-Time Clock
) t iti I i
Real-Time Clock can be se .by writing a value using a
DT90055 setting (day/hour) programming tool software or a program that
g lday uses the FO (MV) instruction.(see example for
DT90058)
Real-Ti Clock Higher byte Lower byte
eal-lime oC | : : : I
DT90056 setting (year/month) A A
Minute data | Second data
DT90054 | (100 to H59)| (HOO to H59)
Day data Hour data
DT90055 | (101 to H31)| (HOO to H23)
Year data | Month data
DT90056 | (100 to H99)| (HO1 to H12)
Real-Time Clock DT90057 _ Day-of-the-week
DT90057 | setting (day-of-the- (HOO to HOG)

week)

As a day of the week is not automatically set
on FPWIN GR, fix what day is set to 00, and
set each value for 00 to 06.
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FP-X (A: Available, N/A: Not available)
Read- | Writ-
ing ing

Address Name Description

The Real-Time Clock is adjusted as follows.
When setting the Real-Time Clock by
program

By setting the highest bit of DT90058 to 1, the
time becomes that written to DT90054 to
DT90057 by FO (MV) instruction. After the
time is set, DT90058 is cleared to 0. (Cannot
be performed with any instruction other than
FO (MV) instruction.)

<Example>
Set the time to 12:00:00 on the 5th day when
the X0 turns on.

X0
o) Fomv,H 0, DTo0054] | mRLS OTINKES
Inputs 12th
[FO MV, H 512, DT90055] hour 5th day

[ FO MV, H8000, DT90058] | Sets the time

Note) If the values of DT90054 to DT90057
Real-Time Clock time | are changed with the programming tool
setting and 30 software, the time will be set when the new
seconds correction values are written. Therefore, it is

register unnecessary to write to DT90058.

DT90058

When the correcting times less than 30
seconds

By setting the lowest bit of DT90058 to 1, the
value will be moved up or down and become
exactly 0 seconds. After the correction is
completed, DT90058 is cleared to 0.

Example:
Correct to 0 seconds with X0: on

X0
f<oF>—{Fomv, H 1, DT80058 ] S?.ZSSLL%

At the time of correction, if between 0 and 29
seconds, it will be moved down, and if
between 30 and 59 seconds, it will be moved
up.

In the example above, if the time was 5
minutes 29 seconds, it will become 5 minutes
0 seconds; and, if the time was 5 minutes 35
seconds, it will become 6 minutes 0 seconds.

DT90059 Communication error Error coqe |§ stored here when a N/A N/A
code communication error occurs.
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FP-X (A: Available, N/A: Not available)

Address Name Description Reath | Wi
ing ing
Step ladder process
DT90060 (Oto 15)
Step ladder process
DT90061 (16 10 31)
Step ladder process
DT90062 (3210 47)
Step ladder process
DT90063 (48 10 63)
Step ladder process
DT90064 (6410 79)
Step ladder process
DT90065 (80 to 95)
Step ladder process
DT90066 (96 10 111)
DT90067 Step ladder process
(112to 127) Indicates the startup condition of the step
DToo0es | Step ladder process ladder process. When the process starts up,
(128 to 143) the bit corresponding to the process number
Step ladder process turns on.
DT90069 (144 to 159)
DTo0070 | Step ladder process Monitor using binary display.
(160 to 175) A A
Step ladder process <Example>
DT90071 176 t0 191 15 1 7 3 0 (Bit No.)
(S Iodd ) DT90060 : ! |
tep ladder process 15 1 T 3 0 (Process No.)
DT90072 (192 to 207) 1: Executing  0: Not-executing
Step ladder process
DT90073 (208 to 223) A programming tool software can be used to
Step ladder process | Write data.
DT90074 (224 to 239)
Step ladder process
DT90075 (240 to 255)
Step ladder process
DT90076 (256 to 271)
Step ladder process
DT90077 (272 to 287)
Step ladder process
DT90078 (288 to 303)
Step ladder process
DT90079 (304 to 319)
Step ladder process
DT90080 (320 to 335)
DT90081 Step ladder process

(336 to 351)
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FP-X (A: Available, N/A: Not available)

Address Name Description Rzl | Wi
ing ing
Step ladder process
DT90082 (352 to 367)
Step ladder process
DT90083 (368 to 383)
Step ladder process
DT90084 (384 to 399)
Step ladder process
DT90085 (400 to 415)
DT90086 Step ladder process
(416 to 431) Indicates the startup condition of the step
DToo0g7 | Step ladder process ladder process. When the process starts up,
(432 to 447) the bit corresponding to the process number
Step ladder process turns on .
DT90088 (448 to 463)
DToo0gg | Step ladder process Monitor using binary display.
(464 to 479) A A
Step ladder process <Example>
DT90090 480 to 495 15 11 7 3 0 (Bit No.)
(S Iodd ) DT90090 : : |
tep ladder process 15 1 7 3 0 (Process No.)
DT90091 (496 to 511) 1. Executing  0: Not-executing
Step ladder process
DT90092 (512 to 527) A programming tool software can be used to
Step ladder process write data.
DT90093 (528 to 543)
Step ladder process
DT90094 (544 to 559)
Step ladder process
DT90095 (560 to 575)
Step ladder process
DT90096 (576 to 591)
DT90097 Step ladder process

(592 to 607)
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FP-X (A: Available, N/A: Not available)

L Read- | Writ-
Address Name Description . .
ing ing
Step ladder process
DT90098 (608 to 623)
Step ladder process
DT90099 (624 to 639)
Step ladder process
DT90100 (640 to 655)
Step ladder process
DT90101 (656 to 671)
Step ladder process
DT90102 (672 to 687)
Step ladder process
DT90103 (688 to 703)
Step ladder process
DT90104 (704 to 719)
Step ladder process
DT90105 (720 to 735)
Step ladder process
DT90106 (736 to 751)
DT90107 Step ladder process Indicates the startup condition of the step
(752 to 767) ladder process. When the process starts up,
DToo10g | Step ladder process the bit corresponding to the process number
(768 to 783)
turns on.
DT90109 Step ladder process
(784 to 799)
Monitor using binary displa
DT90110 Step ladder process g y display
(800 to 815)
A A
DT90111 Step ladder process <Example>
(816 to 831) 15 I1‘J 7 |3 T{Bit No.)
Step ladder process DT90100 L L
DT90112 (832 to 847) 15 11. 7 < . 0 (Process No.)
1: Executing 0: Not-executing
DT90113 Step ladder process
(848 to 863)
DT90114 Step ladder process A programming tool software can be used to
(864 to 879) write data.
Step ladder process
DT90115 (880 to 895)
Step ladder process
DT90116 (896 to 911)
Step ladder process
DT90117 (912 to 927)
Step ladder process
DT90118 (928 to 943)
Step ladder process
DT90119 (944 to 959)
Step ladder process
DT90120 (960 to 975)
Step ladder process
DT90121
(976 to 991)
Step ladder process
DT90122 (992 to 999)

(higher byte is not used.)
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FP-X (A: Available, N/A: Not available)

Address Name Description R.ead ert
-ing | -ing
DT90123 | Not used - N/A | N/A
COM1 SEND/RECV For details, refer to Programming Manual
DT90124 instruction end code (F145 and F146). NIA | NIA
COM2 SEND/RECV For details, refer to Programming Manual
DT90125 instruction end code (F145 and F146). NIA | NIA
DToo126 | FOrced ONOFF Used by the system N/A | N/A
operating station display
DT90127
to Not used - N/A | N/A
DT90139
DT90140 The number of times the receiving operation
is performed.
DT90141 The cu.rrent |ntervgl betwee.n two receiving
operations: value in the register x 2.5ms
DT90142 The m!nlmum |nterval betwgen two receiving
operations: value in the register x 2.5ms
DT90143 The maximum interval between two receiving
MEWNET-WO0 operations: value in the register x 2.5ms A N/A
PC(PLC) link 0 status The number of times the sending operation is
DT90144
performed.
DT90145 The cu.rrent |ntervgl betwee.n two sending
operations: value in the register x 2.5ms
DT90146 The m!nlmum |nterval betwgen two sending
operations: value in the register x 2.5ms
DT90147 The m;mmum |nt§rval betw.een two sending
operations: value in the register x 2.5ms
DT90148 The number of times the receiving operation
is performed.
DT90149 The cu.rrent |ntervgl betwee.n two receiving
operations: value in the register x 2.5ms
DT90150 The m!nlmum |nterval betwgen two receiving
operations: value in the register x 2.5ms
DT90151 The maximum interval between two receiving
MEWNET-WO0 operations: value in the register x 2.5ms A N/A
PC(PLC) link 1 status The number of times the sending operation is
DT90152
performed.
DT90153 The cu.rrent |ntervgl betwee.n two sending
operations: value in the register x 2.5ms
DT90154 The m!nlmum |nterval betwgen two sending
operations: value in the register x 2.5ms
DT90155 The m;mmum |nt§rval betwgen two sending
operations: value in the register x 2.5ms
DT90156 Area used for measurement of receiving
MEWNET-WO0 interval. A N/A
DT90157 PC(PLC) link 0 status szerivzlsed for measurement of sending
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FP-X (A: Available, N/A: Not available)

Address Name Description Rzl | Wi
ing ing
Area used for measurement of receiving
DT90158 MEWNET-WO0 interval. A N/A
DT90159 PC(PLC) link 1 status Area used for measurement of sending
interval.
MEWNET-WO0 . .
DT90160 PC(PLC) link 0 unit No. Stores the unit No. of PC(PLC) link 0. A N/A
MEWNET-WO0
DT90161 | PC(PLC) link O error Stores the error contents of PC(PLC) link 0. A N/A
flag
DT90162
to Not used - N/A N/A
DT90169
DT90170 Duplicated destination for PC(PLC) inter-link
address
DT90171 Counts how many times a token is lost.
DT90172 Counts how many times two or more tokens
are detected.
DT90173 Counts how many times a signal is lost.
DT90174 :\lei.e(ic‘etldmes undefined commands have been
MEWNET-WO0 —
DT90175 | PC(PLC) link O status No.. of times s.um check errors have occurred A N/A
during reception.
DT90176 No. 9f times format errors have occurred in
received data.
DT90177 No. of times transmission errors have
occurred.
DT90178 No. of times procedural errors have occurred.
DT90179 No. of times overlapping parent units have
occurred.
DT90180
to Not used - N/A N/A
DT90189
DT90190 | Not used - N/A N/A
DT90191 | Not used - N/A N/A
DT90192 | Not used - N/A N/A
DT90193 | Not used - N/A N/A
DT90194
to Not used - N/A N/A
DT90218
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FP-X (A: Available, N/A: Not available)

Address Name Description Rzl | il
ing ing
Unit No. (Station No.) s .
DT90219 | selection for DT90220 to ?j 3::: Eg E:::::g: Eg; ; :g ?é A | NA
DT90251 ) ) )
DT90220 System regis-
ter 40 and 41
PC(PLC) System regis
DT90221 | link y ¢
. ter 42 and 43
Unit -
DT90222 | (station) Systemregis- | The contents of the system register settings
No 1oro Lt€r44and45 | pertaining to the PLC inter-link function for
DT90223 System regis- | the various unit numbers are stored as
ter 46 and 47 | shown below.
DT90224 System regis-
PC(PLC) ter 40 and 4.1 <Examp|e>
DT90225 | link System regis- | When DT90219is 0
. ter 42 and 43
Unit System regis Higher byte Lower byte
DT90226 | (station) y g : 1
ter 44 and 45 | DT90220to | | | |
No. 2 or 10 Svet - DT90243 A
DT90227 ystem regis- Unit(Station) L .
ter 46 and 47 | No.1 Setting contents
o of system register
DT90228 System regis 40, 42, 44 and 46
PC(PLC) ter 40 and 4_1 Setting contents of system
DT90229 | link tSe):S;zr;nrjil:- register 41, 43, 45 and 47
Unit System regis- |  When the syst ister 46 in the h A NA
DT90230 | (station) ystem regis- | o . (?n. e system regis er. in the omg
No. 3 or 11 ter 44 and 45 unit is in the standard setting, the values in
DT90231 System regis- the.home unit are copied in the system
ter 46 and 47 registers 46 and 47.
System regis- When the system register 46 in the home
DT90232 o . .
PC(PLE ter 40 and 41 unit is in the reverse setting, the registers
. ( ) System regis- 40 to 45 and 47 corresponding to the home
DT90233 | link . . . .
Unit ter 42 and 43 unit mentioned in the left column will be
ni
. System regis- changed to 50 to 55 and 57, and the
DT90234 (Nstatdlron)lz ter 44 and 45 system register 46 will be set as it is.
0.4or System regis- Also, the system registers 40 to 45
DT90235 ter 46 and 47 corresponding to other units will be
system regis- | changed to the values which the received
DT90236 ;
ter 40 and 41 values are corrected, and the registers 46
F’C(PLC) System regis- | @nd 57 in the home unit are set for the
DT90237 | link ter 42 and 43 | registers 46 and 47.
Unit -
DT90238 | (station) tsysizm o
No. 5or 13 Ser an -
DT90239 ystem regis-

ter 46 and 47
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FP-X (A: Available, N/A: Not available)

Address Name Description Rzl | il
ing ing
DT90240 Systemregis- | The contents of the system register
ter40and 41 | gettings pertaining to the PLC inter-link
PC(PLC .«_ | function for the various unit numbers are
DT90241 y ( ) System regis tored h bel
ink ter 42 and 43 | Stored as shown below.
Unit
DT90242 | (Station) System regis- | <Example> when DT90219 is 0.
ter 44 and 45 Higher byte  Lower byte
No. 6 or 14 DT90220t0 [ | : |
: DT90243
DT90243 System regis- | pjt(Station) L
ter 46 and 47 | No.1 Setting contents
0,72, 44 3 46
; 4 an
System regis- L
DT90244 — Setting contents of system
ter 40 and 41 register 41, 43, 45 and 47
PC(PLC) System regis-
DT90245 | ink ter 42 and 43 | ® When the system register 46 in the
Unit home unit is in the standard setting, the A N/A
(station) System regis- values in the home unit are copied in the
No. 7 or 15 | ter 44 and 45 system registers 46 and 47.
_ When the system register 46 in the
DT90247 Systemregis- | home unit is in the reverse setting, the
ter 46 and 47 registers 40 to 45 and 47 corresponding
; to the home unit mentioned in the left
System regis-
DT90248 ter 40 and 41 column will be changed to 50 to 55 and
57, and the system register 46 will be
DT90249 PC(PLC) System regis- set as it is.
link ter42and 43 | Also, the system registers 40 to 45
Unit _ corresponding to other units will be
DT90250 | (station) System regis- | changed to the values which the
No. 8 or 16 | ter44and 45 received values are corrected, and the
; registers 46 and 57 in the home unit are
System regis-
DT90251 ter 46 and 47 set for the registers 46 and 47.
DT90252 | Not used
DT90253 | Not used
N/A N/A
DT90254 | Not used / /
DT90255 | Not used
DT90256 | Not used N/A N/A
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FP-X (A: Available, N/A: Not available)

Address Name Description R | i
ing ing
Counting area for input (X0) or Note)
DT90300 | El d|L d A A
Va?fj)ze ower words (X0, X1) of the main unit.
DT90301 | area Higher words A | AN®
HSC-CHO
The target value is set when Note)
DT90302 | T t L d A A
vZIrL?ee ower words instructions F166 (HC1S) and
DT90303 | area Higher words F167 (HCTR) are executed. A | AN®
DT90304 | Elapsed | Lower words Countlr.lg area forinput (X1) of A A Nee)
value the main unit.
DT90305 | area Higher words A | AN®
HSC-CH1
The target value is set when Note)
DT90306 | T t L d A A
vZIrL?ee ower words instructions F166 (HC1S) and
DT90307 | area Higher words F167 (HC1R) are executed. A A Note)
Counting area for input (X2) or Note)
DT90308 | El d|L d A A
VaTLFJ)Ze ower words (X2, X3) of the main unit.
DT90309 | area Higher words A | AN®
HSC-CH2
The target value is set when Note)
DT90310 | T t L d A A
vZIrL?ee ower words instructions F166 (HC1S) and
DT90311 | area Higher words F167 (HC1R) are executed. A A Note)
DT90312 | Elapsed | Lower words Countlr.lg area forinput (X3) of A A Noe)
value the main unit.
DT90313 | area Higher words A | AN®
HSC-CH3
The target value is set when Note)
DT90314 | T t L d A A
vZIrL?ee ower words instructions F166 (HC1S) and
DT90315 | area Higher words F167 (HC1R) are executed. A A Note)
Counting area for input (X4) or Note)
DT90316 | Elapsed | L d A A
vaILFJ)e ower words (X4, X5) of the main unit.
DT90317 | area Higher words A | AN®
HSC-CH4
The target value is set when Note)
DT90318 | T t L d A A
vZIrL?ee ower words instructions F166 (HC1S) and
DT90319 | area Higher words F167 (HCTR) are executed. A | AN®

Note) Writing in the elapsed value area is available by F1 (DMV) instruction only.
Writing in the target value area is available by F166 (HC1S) and F167 (HC1R) instructions only.
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FP-X (A: Available, N/A: Not available)

Address Name Description Rzl | W
ing ing
DT90320 | Elapsed | Lower words Countlr.lg arfaa for input (X5) of A Ncﬁn
the main unit.
value A
DT90321 | area Higher words A Note1)
HSC-CH5
The target value is set when A
DT90322 \-ll—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
F167 (HC1R ted.
DT90323 | area Higher words 67 (HC1R) are execute A Ncﬁn
Counting area for input (X6) or A
DT90324 | Elapsed | Lower words (X6, X7) of the main unit. A Note1)
value A
DT90325 | area Higher words A Note1)
HSC-CH6
The target value is set when A
DT90326 \-ll—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
F167 (HC1R ted.
DT90327 | area Higher words 67 (HCTR) are execute A Ncﬁn
DT90328 | Elapsed | Lower words Countlr.lg arfaa for input (X7) of A Ncﬁn
the main unit.
value A
DT90329 | area Higher words A Note1)
HSC-CH7
The target value is set when A
DT90330 \-ll—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
F167 (HC1R ted.
DT90331 | area Higher words 67 (HC1R) are execute A Ncﬁn
Counting area for input (X0) or A
DT90332 | Elapsed | Lower words (X0, X1) of the main unit. A Note1)
value A
DT90333 | area Higher words HSC-CH8 A Note)
Note2) .
The target value is set when A
DT90334 \-ll—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
. F167 (HC1R ted.
DT90335 | area Higher words ( ) are execute A i

Note1)

Note1) Writing in the elapsed value area is available by F1 (DMV) instruction only.
Writing in the target value area is available by F166 (HC1S) and F167 (HC1R) instructions only.
Note2) Available for the FP-X Ry type only.
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FP-X (A: Available, N/A: Not available)

Address Name Description Riizd_ Vlvr:g
Counting area for input (X1) of A
DT90336 | Elapsed | Lower words the pulse I/O cassette. A Note1)
value A
DT90337 | area Higher words HSC-CHO A Note1)
Note2) .
The target value is set when A
DT90338 \-l/—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
F167 (HC1R ted.
DT90339 | area Higher words 67 (HC1R) are execute A Ncﬁn
i for input (X A
DT90340 | Elapsed | Lower words (C;é)sunxlz)goirtiae slrjllsngllj/o( 3)or A Note1)
value , cassette. A
DT90341 | area Higher words HSC-CHA A Note1)
Note2) .
The target value is set when A
DT90342 \-l/—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
F167 (HC1R ted.
DT90343 | area Higher words 67 (HCTR) are execute A Ncﬁn
Counting area for input (X4) of A
DT90344 | Elapsed | Lower words the pulse I/O cassette. A Note1)
value A
DT90345 | area Higher words HSC-CHB A Note1)
Note2) .
The target value is set when A
DT90346 \-l/—ZIrL?eet Lower words instructions F166 (HC1S) and A Note1)
F167 (HC1R ted.
DT90347 | area Higher words 67 (HCTR) are execute A Ncﬁn

Note1) Writing in the elapsed value area is available by F1 (DMV) instruction only.
Writing in the target value area is available by F166 (HC1S) and F167 (HC1R) instructions only.
Note2) Available for the FP-X Tr type only.
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FP-X Tr type FP-X (A: Available, N/A: Not available)
Address Name Description RiEa - | e
ing ing
Counting area for the pulse /0 Note)
DT90348 | Elapsed | Lower words A A
P CHO (YO, Y1).
value
DT90349 | area Higher words A | AN®
PLS-CHO | The target value is set when Note)
DT90350 L d A A
Target ower words instructions F171 (SPDH),
value F172 (PLSH), F174 (SPOH)
DT90351 | area Higher words and F175 (SPSH) are A | AN
executed.
Counting area for the pulse /0 Note)
DT90352 | El d|L d A A
apse ower words CH1 (Y2, Y3).
value
DT90353 | area Higher words A | AN®
PLS-CH1 | The target value is set when Note)
DT90354 L d A A
Target ower words instructions F171 (SPDH),
value F172 (PLSH), F174 (SPOH)
DT90355 | area Higher words and F175 (SPSH) are A | AN
executed.
Counting area for the pulse /0 Note)
DT90356 | El d|L d A A
apse ower words CH2 (Y4, Y5),
value
DT90357 | area Higher words A | AN®
PLS-CH2 | The target value is set when Note)
DT90358 L d A A
Target ower words instructions F171 (SPDH),
value F172 (PLSH), F174 (SPOH)
DT90359 | area Higher words and F175 (SPSH) are A | AN
executed.
Counting area for the pulse /0 Note)
DT90360 | Elapsed | Lower words A A
P CH3 (Y6, Y7).
value
DT90361 | area Higher words A | AN®
PLS-CH3 | The target value is set when Note)
DT90362 L d A A
Target ower words instructions F171 (SPDH),
value F172 (PLSH), F174 (SPOH)
DT90363 | area Higher words and F175 (SPSH) are A | AN
executed.

Note) Writing in the elapsed value area is available by F1 (DMV) instruction only.
Writing in the target value area is available by F171 (SPDH), F172 (PLSH), F174 (SPOH) and
F175 (SPSH) instructions only.
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FP-X Tr type FP-X (A: Available, N/A: Not available)

Address Name Description ReEal ) i
ing ing

DT90370 HSC-CHO | When HSC control is executed A N/A
DT90371 HSC-CH1 | by FO (MV)S, DT90052 A N/A
DT90372 HSC-CH2 | instruction, the setting value for A N/A
DT90373 HSC-CH3 | the target CH is stored in each A N/A
DT90374 HSC-CH4 | CH. A N/A
DT90375 HSC-CH5 A N/A
DT90376 | Control flag monitor HSC-CH6 A N/A
DT90377 | area HSC-CH7 A N/A
DT90378

DT90379

DT90380 PLS-CHO A N/A
DT90381 PLS-CH1 A N/A
DT90382 PLS-CH2 A N/A
DT90383 PLS-CH3 A N/A

Note) Writing in the elapsed value area is available by F1 (DMV) instruction only.
Writing in the target value area is available by F171 (SPDH), F172 (PLSH), F174 (SPOH) and
F175 (SPSH) instructions only.
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FP-X Ry type FP-X (A: Available, N/A: Not available)
Address Name Description R | i
ing ing
Counting area for output Note)
DT90348 \Ifirj)zed Lower words (Y100, Y101) of the pulse /O A A
DT90349 | area Higher words cassette. A | AN®
PLS-CHO | The target value is set when Note
DT90350 Target Lower words instructions F171 (SPDH), A AT
value F172 (PLSH), F174 (SPOH)
DT90351 | area Higher words and F175 (SPSH) are A A Noe)
executed.
Counting area for output Note)
DT90352 \Ifirj)zed Lower words (Y200, Y201) of the pulse /O A A
DT90353 | area Higher words cassette. A | AN®
PLS-CH1 | The target value is set when Note
DTO0354 Target Lower words instructions F171 (SPDH), A AT
value F172 (PLSH), F174 (SPOH)
DT90355 | area Higher words and F175 (SPSH) are A A Noe)
executed.
DT90356 | Not used - N/A N/A
DT90357 | Not used - N/A N/A
DT90358 | Not used - N/A N/A
DT90359 | Not used - N/A N/A
DT90360 HSC-CHO | When HSC control is executed A N/A
DT90361 HSC-CH1 | by FO (MV)S, DT90052 A N/A
DT90362 HSC-CH2 | instruction, the setting value A N/A
DT90363 HSC-CH3 | for the target CH is stored in A N/A
DT90364 HSC-CH4 | each CH. A N/A
DT90365 HSC-CH5 A N/A
DT90366 | Control flag monitor HSC-CH6 A N/A
DT90367 | area HSC-CH7 A N/A
DT90368 HSC-CH8 A N/A
DT90369 HSC-CH9 A N/A
DT90370 HSC-CHA A N/A
DT90371 HSC-CHB A N/A
DT90372 PLS-CHO A N/A
DT90373 PLS-CH1 A N/A

Note) Writing in the elapsed value area is available by F1 (DMV) instruction only.
Writing in the target value area is available by F171 (SPDH), F172 (PLSH), F174 (SPOH) and
F175 (SPSH) instructions only.
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17.2 Table of Basic Instructions

{ |

parallel.

T
()
PlE ] w|x|ald
L o | W DN
Name Boolean Symbol Description § E E a o o LEL
[} s &
i
Sequence basic instructions
Start RYRICLRE Begins a logic operation with a Form A 1
ST }_‘ (no?'mally ogen) contact. (2) ejejejej9ojo
Start Not RNRTCLRE Begins a logic operation with a Form B 1
ST/ }_V (normally closed) contact. (2) il e e el
Out oT Y.RLE Outputs the operated result to the specified 1
—{ output. @l°lolo|o|o]o
Not / y Inverts the operated result up to this 1lolololololo
instruction.
AND AN XY,RTCLRE Connects a Form A (normally open) contact 1
— serially. @|°|°ele|@e]|e|@
AND Not AN/ XY RTCLPE Connects a Form B (normally closed) contact 1
—/——— | serially. 2 elejeje|ole
OR XYRTICLPE Connects a Form A (normally open) contact 1
OR | | in parallel. (2) elejeje|ole
OR Not LYRTCLREE Connects a Form B (normally closed) contact 1
OR/ —/ in parallel. ( / : (2) elejeje|ole
Leading xYRTCLPE | Beginsa logic operation only for one scan
edge sTT 4 ——— | when the leading edge of the trigger is 2 |x|laol*2|*2|o|o
start detected.
Trailing xYRTCLPE | Beginsa logic operation only for one scan
edge sTd | ——— | when the trailing edge of the trigger is 2 |x|laol*2|*2|o|o
start detected.
Leading Connects a Form A (normally open) contact Al A
XY, RTCLPE ) .
edge ANT — 1 serially only for one scan when the leading 2 |x|lo|l*2|2|ao|la
AND edge of the trigger is detected.
Trailing Connects a Form A (normally open) contact
XY,RTCLREE ) .
edge ANY Y serially only for one scan when the trailing 2 |x|lo|l=2|=2|o|lo
AND edge of the trigger is detected.
Leading Connects a Form A (normally open) contact
edge OR | OR?T :T;r"“ LRE in parallel only for one scan whentheleading | 2 |x|o|*2 |2 |o| o
edge of the trigger is detected.
Trailing Connects a Form A (normally open) contact
edge OR | ORJ i" nGLRE in parallel only for one scan when the trailing 2 {x|lol=2=2|aolo
L ; .
edge of the trigger is detected.
Leading I3 Outputs the operated result to the specified
edge out ort —_*}— output only for one scan when leading edge 2 %% | x|x|lo|lo
of the trigger is detected. (for pulse relay)
Trailing p Outputs the operated result to the specified
edge out oTd — 71— output only for one scan when trailingedgeof | 2 | x| x| x | % |0o| O
the trigger is detected. (for pulse relay)
Alterna- ALT Y.RLE Inverts the output condition (on/off) each time
tive out —— the leading edge of the trigger is detected. s |x|ojo|o|o|o
AND ANS | b Connects the multiple instruction blocks
stack L serialy. 1 |olojo|o|ofo
OR stack ORS — = Connects the multiple instruction blocks in
1 ol |0 |O|O

O : Available, * : Not available, /\ - Not available partially
*1) The type of the devices that can be specified depends on the models.
*2) This instruction is available for FP-X Ver. 2.0 or later, and FPX Ver. 3.10 or later.

*3) In the FP2/FP2SH/10SH, when using X1280, Y1280, R1120 (special internal relay included), L1280, T256, C256 or
anything beyond for the ST, ST/, OT, AN, AN/, OR and OR/ instructions, the number of steps is shown in parentheses.
Also, in the FP2/FP2SH/FP10SH, when a relay number has an index modifier, the number of steps is shown in
parentheses. For the FPX and FP-X, the number of steps varies according to the relay number to be used.
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Name Boolean Symbol Description %_ '-\o'- g a a o '-\:'E-
[J] o oS L %)
o | " N
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Push stack PSHS , itscirri(s:ttigﬁ.gzerated result up to this 1 lolelolololo
Read stack RDS | Reads the operated result stored by
the PSHS instruction. *2 TO191919]9°
Pop stack POPS Reads and clears the operated result
stored by the PSHS instruction T|elerereele
Leading edge DF Turns on the contact for only one
differential —{bF}— scan when the leading edge of the 1 |ojo|o|O|C|O
trigger is detected.
Trailing edge DF/ Turns on the contact for only one
differential —{DF)— scan when the trailing edge of the 1 |ojo|o|O|C|O
trigger is detected.
Leading edge DFI Turns on the contact for only one
differential scan when the leading edge of the
——(DFl}—
(initial execution & trigger is detected. The leading edge 1T|*x|©]0]0|0]0
type) detection is possible on the first scan.
Set SET YRLE Output is set to and held at on.
—_— s 3 |ojo|lo|lo|o|o
Reset RST ”;;i Output is set to and held at off. slolololololo
Keep KP j{“ﬂ l Outputs at set trigger and holds until 1
reset trigger turns on. @ | |7 S
No operation NOP - No operation. 1 Jlo| O )] | O
Basic function instructions
On-delay timer TML After set value “n” x 0.001 seconds, 3 Q
timer contact “a” is set to on. (4) olerele e *3
TMR ) After set value “n” x 0.01 seconds, 3 @]
L }J e "l timer contact “a” is set to on. (4) cjeje|pogo *3
TMX After set value “n” x 0.1 seconds, 3 @]
timer contact “a” is set to on. (4) oloje1o e *3
T™MY After set value “n” x 1 second, timer 4 e
contact “a” is set to on. (5) olere e e *3
Auxiliary timer F137 vrLE| After set value “S” x 0.01 seconds,
(16-bit) (STMR) W HEwswesa L | the specified output and R900D are 5 |Cc|lo|C|O|O|O
set to on.
Auxiliary timer F183 vrLE| After set value “S” x 0.01 seconds,
(32-bit) (DSTM) W HesaosnesoH. the specified output and R900D are 7 |O|O|C|O OO
set to on.
;:r::e(;(;?nsgt]ant F182 H Hemams 2 [ﬂ| S:zgitéteeds itnhl;eu‘rt"llter processing for the o lxlolololx|x
Counter CT ot _ | Decrements from the preset value “n”
::I r 3 @]
l::ﬂesct "‘_ (4) @] @] ] (9] (9] *3

O : Available, < : Not available, /\ : Not available partially

*1)
*2)
*3)
*4)
*5)

The type of the devices that can be specified depends on the models.

The allowable number of using the PSHS and RDS instruction depends on the models.
For FP2SH, FP10SH and FP-X Ver2.0 or later, any device can be set for the setting value of counter or timer instruction.
This instruction is available for FP-X Ver. 2.0 or later.
In the FP2/FP2SH/FP10SH, when using Y1280, R1120 (special internal relay included), L1280 or anything beyond for the

KP instruction, the number of steps is shown in parentheses. Also, in the FP2/FP2SH/FP10SH, when a relay number has
an index modifier, the number of steps is shown in parentheses.
*6) In the FP2/FP2SH/FP10SH, when timer 256 or higher, or counter 255 or lower, is used, the number of steps is the number
in parentheses. Also, in the FP2/FP2SH/FP10SH, when a timer number or counter number has an index modifier, the
number of steps is the number in parentheses. For the FPZ and FP-X, the number of steps varies according to the
specified timer number or counter number.
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7] S|l |kl |x
o 0
oS N
o
o
UP/DOWN F118 UPDOWN o oo Increments or decrements from the
counter (UDC) _Jom— B preset value “S” based on up/down
H — s | input 5 |Clo|lolo|lO]O
Reset ’
|| ]
Shift SR _|Deta_e B Shifts one bit of 16-bit [word internal
register Shift relay (WR)] data to the left. 1
H — - @ |C|lOo|Oo|O]|O
Reset *q
Left/right F119 _'-{"“._anm—_ Shifts one bit of 16-bit data range
shift (LRSR) Deta specified by “D1” and “D2” to the left or
register =1 ° [ | totheright. 5 lololololo
H — oz L

Control instructions

Master mMC Starts the master control program.

control - 2 |O|O|O|C|O
relay e

Master control area e
Master MCE Ends the master control program.

| | {MCE nh
control 2 |O|JOolO|O|O
relay end
Jump JP The program jumps to the label 2
H F——# o~ | instruction and continues from there. (3)
2 |o|lo|O|O]|O
————{LBL n)}—
Label LBL 1
Auxiliary F19 ) The program jumps to the label 3
jump (SJP) — HLFesP sk | nstruction specified by “S” and
h X | % |x|x|O
—— 18— continues from there. 1
Label LBL
Loop LOOP The program jumps to the label 4
————sLn~ | instruction and continues from there (the | (5)
. . L wan B3 |O|O|O|O|O
|| —fiooe n S number of jumps is set in “S”).
Label LBL ]
Break BRK Stops program execution when the
|—| ] | predetermined trigger turns on in the 1 || x|x|x|O

TEST/RUN mode only.

O : Available, * : Not available, /\ - Not available partially

*1) In the FP2/FP2SH/FP10SH, when internal relay WR240 or higher is used, the number of steps is the number in
parentheses. Also, in the FP2/FP2SH/FP10SH, when the specified internal relay number (word address) has an index
modifier, the number of steps is the number in parentheses.

*2) In the FP2/FP2SH/FP10SH, when the number “n” in a jump instruction has an index modifier, the number of steps
isthenumber in parentheses.

*3) In the FP2/FP2SH/FP10SH, when the number “n” in a loop instruction has an index modifier, the number of steps is the

number in parentheses.
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A e e =
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End ED The operation of program is ended.
I—' ) ololOo|lOo|C|O
(e _I Indicates the end of a main program. !
Conditional | CNDE The operation of program is ended when
end H torae] thetriggertums OF:‘I. ° T1e1919191°”
Eject EJECT :MGT_'_| Adds page break for use when printing. 1 «lololololo
Step ladder instructions
Start step SSTP :%mn:_| I::,irsc:fn of program “n” for process s lololololo]lo
Next step NSTL |_| e _| Starts the specified process “n” and
et clears the process currently started. 3 |ojo|O|lO|0O|0O
(Scan execution type)
NSTP |_| ) _| Starts the specified process “n” and
e clears the process currently started. 3 |ojo|O|lO|0O|0O
(Pulse execution type)
Clear step CSTP |_| :Wsn:_' Resets the specified process “n”. s lolololololo
l(;:::z;rt;t;lti- SCLR }_‘ s nz}| Eﬁie;s]drqt:tzif)le processes specified by 5 *1 ololololo
Step end STPE — :_| End of step ladder area 1 olololololo
Subroutine instructions
Subroutine | CALL When the trigger is on: Executes the
call H e subroutine. 2
When the trigger is off: Not execute the @|ojololo|lo|O
subroutine. The output in the | *2
subroutine is maintained.
Output off FCAL When the trigger is on: Executes the
type |_| HFC”“FI subroutine. 4
subroutine When the trigger is off: Not execute the (5) | ¥ [ X | x| x| X]|O
call subroutine. But, the output in *2
the subroutine is cleared.
::tt;;outme SUB | som ] :)r:(:)g:ra;is“t:‘e start of the subroutine 1 lolololololo
. = = - .
Subroutine RET - T Ends the subroutine program. 1 olololololo
return
Interrupt instructions
Interrupt INT n ot ol ‘I‘:ﬁjlcates the start of the interrupt program 1 olololololo
= = - .
:—r:ti::]upt IRET oRET T Ends the interrupt program. 1 olololololo
Interrupt ICTL Select interrupt enable/disable or clear in
prHicTL 51, 52 oO|lO|lOC|O|O]|O
control |—‘ i }| “S1” and “S2” and execute. 5

O Available, X : Not available, /\ : Not available partially
*1) Available for FP-e only.
*2) In the FP2/FP2SH/FP10SH, when the number “n” of a subroutine program has an index modifier, the number of steps is

the number in parentheses.
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Special setting instructions
Communica- SYS1 Change the communication conditions
tion condi- for the COM port or tool port based on «|ol© O | %
tions setting the contents specified by the character I
constant.
Password Change the password specified by the O
setting PLC based on the contents specified by X | O] 2|0 |x|x
the character constant.
Interrupt Set the interrupt input based on the
setting contents specified by the character X | O] O | O |x|x
constant.
PLC link time Set the system setting time when a PLC
setting |—¢ forsvsim 11 | link is used, based on the contents 13 |x|ol0| 0O |x]|x
specified by the character constant.
MEWTOCOL- Change the communication conditions of
COM the COM. port or tool port for
response MEWTOCOL-COM based on the | O| O | O |x|x
control contents specified by the character
constant.
High-speed Change the operation mode of the high-
counter speed counter, based on the contents
operation specified by the character constant. x| O *C;; *C;; XX
mode
changing
System SYS2 Change the setting value of the system
registers register for the PLC link function.
“No. 40 to H Hewseson0iH 7 |x|olo|O|x|x
No. 47"
changing

O : Available, > : Not available, JAN : Not available partially

*1) With FP-X Ver2.0 or later, and FPX Ver 3.10 or later, the baud rate can be selected from 300, 600 or 1200 bps.

*2) With FPX 32k type, the 8-digit password can be selected.
*3) With FPX 32k type and FP-X Ver1.10 or later, it can be used.
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Data compare instructions
16-bit ST= = S1.s2 4 | Begins a logic operation by comparing two 16- ololaolololo
data }_‘: bit data in the comparative condition “S1=S2". 5 N
ST<> 25 g1 Begins a logic operation by comparing two 16-
compare }—‘: 7" 1| bit data in the comparative condition “S1<S2” 5 |O|lC|lOo|O|O]|0O
(Start) or “S1>82".
ST> > §1.82 7 | Begins alogic operation by comparing two 16- ololololelo
}_E bit data in the comparative condition “S1>S2". 5 N
ST>= s j51.168 Begins a logic operation by comparing two 16-
}—E 1| bit data in the comparative condition “S1>S2” 5 |OlC|lOo|O|O]|O
or “$1=82".
ST< s Begins a logic operation by comparing two 16- ololaolololo
}_E bit data in the comparative condition “S1<S2”. 5 N
ST<= 2 <5115 Begins a logic operation by comparing two 16-
}—‘: "7 1| bit data in the comparative condition “S1<S2” 5 |O|lC|lOo|O|O]|O
or “81=82".
16-bit AN= Connects a Form A (normally open) contact
data =818 9 serially by comparing two 16-bit data in the 5 |O|lC|lOo|O|O]|O
comparative condition “S1=S2".
compare AN<> Connects a Form A (normally open) contact
(AND) [ €?81.829 | serially by comparing two 16-bit data in the 5 |OlC|lOo|O|O]|O
comparative condition “S1<S2” or “S1>S2".
AN> Connects a Form A (normally open) contact
_[ > S152 9 | serially by comparing two 16-bit data in the 5 |o|lo|o|o|O|O
comparative condition “S1>S2”".
AN>= Connects a Form A (normally open) contact
_[>= 8182 | serially by comparing two 16-bit data in the 5 |o|lo|o|o|O|O
comparative condition “S1>S2” or “S1=S2".
AN< Connects a Form A (normally open) contact
L8840 serially by comparing two 16-bit data in the 5 |O|lC|lOo|O|O]|O
comparative condition “S1<S2”.
AN<= Connects a Form A (normally open) contact
_[ ¢=51.529 | serially by comparing two 16-bit data in the 5 |o|lo|o|O|O|O
comparative condition “S1<S2” or “S1=S2".
16-bit OR= Connects a Form A (normally open) contact in
data = s 5 | parallel by comparing two 16-bit data in the 5 (0|0 |O|O|O]|0O
comparative condition “S1=S2".
compare OR<> Connects a Form A (normally open) contact in
(OR) s 325 | parallel by comparing two 16-bit data in the 5 |o|lo|lo|lo|O]|O
comparative condition “S1<S2” or “S1>S2".
OR> Connects a Form A (normally open) contact in
[ ss2 5 | parallel by comparing two 16-bit data in the 5 |C|Oo|o|O|O|O
comparative condition “S1>S2”".
OR>= Connects a Form A (normally open) contact in
=4 325 | parallel by comparing two 16-bit data in the 5 |CjlOo|lCjOo|O]|O
comparative condition “S1>S2” or “S1=S2".
OR< Connects a Form A (normally open) contact in
[ ¢ sus 5 | parallel by comparing two 16-bit data in the 5 |00l jO|O]|0O
comparative condition “S1<S2”.
OR<= Connects a Form A (normally open) contact in
=S 325 | parallel by comparing two 16-bit data in the 5 |C|O0|O|O|O]|O
comparative condition “S1<S2” or “S1=S2".

O : Available, < : Not available, /\ : Not available partially
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Name

Boolean

Symbol

Description

Steps

FPO/FP-e

FPOR

FPx

FP-X

FP2

FP2SH/FP10SH

32-bit
data
compare
(Start)

STD=

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)=(S2+1, S2)".

O

O

STD<>

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)<(S2+1, S2)" or “(S1+1, S1)>(S2+1, S2)".

STD>

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)>(S2+1, S2)".

STD>=

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)>(S2+1, S2)" or “(S1+1, S1)=(S2+1, S2)".

STD<

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)<(S2+1, S2)".

STD<=

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)<(S2+1, S2)" or “(S1+1, S1)=(S2+1, S2)".

32-bit
data
compare
(AND)

AND=

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the

comparative condition “(S1+1, S1)=(S2+1, S2)".

AND<>

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)>(S2+1, S2)".

AND>

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the

comparative condition “(S1+1, S1)>(S2+1, S2)".

AND>=

_ED):S1 SE:I_

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the
comparative condition “(S1+1, S1)>(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

AND<

_ED< 81,52 1

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the

comparative condition “(S1+1, S1)<(S2+1, S2)".

AND<=

_ED<=S1.SE:|_

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

32-bit
data
compare
(OR)

ORD=

_ED= 1 S25|

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the

comparative condition “(S1+1, S1)=(S2+1, S2)".

ORD<>

_ED<>S1 825 |

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)>(S2+1, S2)".

ORD>

_ED} S1, 82 al

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the

comparative condition “(S1+1, S1)>(S2+1, S2)".

ORD>=

_ED>= 51 825 |

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the
comparative condition “(S1+1, S1)>(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

ORD<

_ED< 51,82 al

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the

comparative condition “(S1+1, S1)<(S2+1, S2)".

ORD<=

_ED<=S1 825 |

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

O : Available, < : Not available, /\ - Not available partially
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Name

Boolean

Symbol

Description

Steps

FPO/FP-e

FPOR

FPx

FP-X

FP2
FP2SH/FP10SH

Floating
point
type real
number
data
compare
(Start)

STF=

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)=(S2+1, S2)".

X

*1

*1

STF<>

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)<(S2+1, S2)" or “(S1+1, S1)>(S2+1, S2)".

*1

*1

STF>

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)>(S2+1, S2)".

*1

*1

STF>=

F>= S1,52
1.

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)>(S2+1, S2)" or “(S1+1, S1)=(S2+1, S2)".

*1

*1

STF<

F< 51,52 7

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)<(S2+1, S2)".

*1

*1

STF<=

Fi= 51 521

Begins a logic operation by comparing two 32-
bit data in the comparative condition “(S1+1,
S1)<(S2+1, S2)" or “(S1+1, S1)=(S2+1, S2)".

*1

*1

Floating
point
type real
number
data
compare
(AND)

ANF=

—F= 351 S2:|

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the

comparative condition “(S1+1, S1)=(S2+1, S2)".

*1

*1

ANF<>

~F<> 81,82
_r 1

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S$1)>(S2+1, S2)".

*1

*1

ANF>

—F» 51,82

r 1

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the

comparative condition “(S1+1, S1)>(S2+1, S2)".

*1

*1

ANF>=

.—F>=SI.S2:|

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the
comparative condition “(S1+1, S1)>(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

*1

*1

ANF<

F¢ 81,82
- 1|

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the

comparative condition “(S1+1, S1)<(S2+1, S2)".

*1

*1

ANF<=

~F<=81,8
_r 1

Connects a Form A (normally open) contact
serially by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

*1

*1

Floating
point
type real
number
data
compare
(OR)

ORF=

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the

comparative condition “(S1+1, S1)=(S2+1, S2)".

*1

*1

ORF<>

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)>(S2+1, S2)".

*1

*1

ORF>

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the

comparative condition “(S1+1, S1)>(S2+1, S2)".

*1

*1

ORF>=

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the
comparative condition “(S1+1, S1)>(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

*1

*1

ORF<

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the

comparative condition “(S1+1, S1)<(S2+1, S2)".

*1

*1

ORF<=

_EF\=SI.825

Connects a Form A (normally open) contact in
parallel by comparing two 32-bit data in the
comparative condition “(S1+1, S1)<(S2+1, S2)”
or “(S1+1, S1)=(S2+1, S2)".

*1

*1

O : Available, > : Not available, A : Not available partially
*1) This instruction is available for FP-X V1.10 or later and FPX 32k type

17-55




17.3 Table of High-level Instructions

The high-level instructions are expressed by the prefixes “F” or “P” with numbers. For most of the high-level
instructions, “F” and “P” types are available. The differences between the two types are explained as follows:
- Instructions with the prefix “F” are executed in every scan while its trigger is in the on.

- Instructions with the prefix “P” are executed only when the leading edge of its trigger is detected.

For the FPO/FPOR/FPX/FP-X, the P type high-level instructions are not available.

memory card

card and executes it.

I
o 8
Num- Boo- Ope- o 21z n| x| A
ber Name lean Description g |5|R|g|ala|L
rand N |g |l w (?/E)
o IN
i
Data transfer instructions
FO 16-bit data MV S,D (S)—(D)
PO move PMV 51919191919
F1 32-bit data DMV S,D (S+1, S)—»(D+1, D)
P1 move PDMV 7o eeee
F2 16-bit data MV S,D
P2 invert and PMV/ (S)—(D) 5 |O|C|ClO|lO|O
move
F3 32-bit data DMV/ S,D [
P3 invert and PDMV/ (S+1, S)—»(D+1, D) 7 |00 O0lO|0O|O
move
F4 Reading of GETS S,D The head word No. of the specified slot is
P4 head word PGETS read. 5 | x| x| x| x|2]2
No. of the | "
specified slot
F5 Bit data BTM S, n, The specified one bit in “S” is transferred to
P5 move PBTM D the specified one bit in “D”. The bit is 7 |O|C|Oo|C|O|O
specified by “n”.
F6 Hexadecimal DGT S, n,d | The specified one digit in “S” is transferred
P6 digit (4-bit) PDGT to the specified one digit in “D”. The digit is 7 |O|OlO|lOlO|O
data move specified by “n”.
F7 Two 16-bit MV2 S1, (S1)—(D),
p7 | datamove | PMv2 | S2.D | (S2)-(D+1) TXO0e9]°
F8 Two 32-bit DMV2 S1, (S1+1, S1)—>(D+1, D),
P8 | datamove | PDMV2 | S2.D | (S2+1. S2)»(D+3. D+2) nxelele|e|e
F10 Block move BKMV S1, The data between “S1” and “S2” is
P10 PBKMV | S2,D transferred to the area starting at “D”. e e e e A
F11 Block copy COPY S, D1, | The data of “S” is transferred to the all area
P11 PCOPY | D2 between “D1” and “D2”. 7119 eee)e
F12 Data read ICRD S1, The data stored in the expansion memory o
from EEP- S2,D of the EEP-ROM specified by “S1” and “S2” | 11 *2 K| x| x| = | %
ROM are transferred to the area starting at “D”.
P13 Data write to PICWT S1, The data specified by “S1” and “S2” are 11 @] sl sl sl % | %
EEP-ROM S2,D transferred to the EEP-ROM starting at “D”. 2
F12 Data read ICRD S1, The data stored in the expansion memory
from F-ROM S2,D of the F-ROM specified by “S1” and “S2” 11 | x| OOl O x| x
are transferred to the area starting at “D”.
P13 Data write to PICWT S1, The data specified by “S1” and “S2” are 1 | x|ololo] x| %
F-ROM S2,D transferred to the F-ROM starting at “D”.
F12 Data read ICRD S1, The data stored in the expansion memory
P12 from IC card PICRD S2,D of the IC card specified by “S1” and “S2” 11 | %X | x| x| x| x|OC
are transferred to the area starting at “D”.
F13 Data write to ICWT S1, The data specified by “S1” and “S2” are
P13 IC card PICWT S2,D transferred to the IC card expansion 1M | X | X x| x| x|O
memory area starting at “D”.
F14 Program read | PGRD S The program specified using “S” is
P14 from IC PPGRD transferred into the CPU from IC memory 3 | ¥ | X x| xX|x|O

O : Available, * : Not available, A : Not available partially
*1) This instruction is available for FP2/FP2SH Ver. 1.5 or later.FP10SH cannot be used
*2) This instruction is available for FP0O Ver. 2.0 or later and FP-e.
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F15 16-bit data XCH D1, D2 | (D1)—(D2), (D2)—(D1)
P15 exchange PXCH 510191919190
F16 32-bit data DXCH D1, D2 | (D1+1, D1)—>(D2+1, D2)
P16 | exchange PDXCH (D2+1. D2)>(D1+1. D1) 510191919190
F17 Higher/lower SWAP D The higher byte and lower byte of “D”
P17 byte in 16-bit PSWAP are exchanged. 3 |ojo|jo|lO|O|O
data exchange
F18 16-bit data BXCH D1, Exchange the data between “D1” and
P18 block PBXCH D2, D3 | “D2” with the data specified by “D3”. 7 x|l |lO|O|O
exchange
Control instruction
F19 Auxiliary jump | SJP S The program jumps to the label
instruction specified by “S” and 3 || ®x|x|x|O|O
continues from there.
Binary arithmetic instructions
F20 16-bit data + S,D (D)+(S)—~(D)
P20 | addition P+ 510191919190
F21 32-bit data D+ S,D (D+1, D)+(S+1, S)—(D+1, D)
P21 addition PD+ [ e e e e
F22 16-bit data + S1, (S1)+(82)—(D)
P22 | addition P+ S2.D T1erelelelel©
F23 32-bit data D+ S1, (S1+1, S1)+(S2+1, S2)—>(D+1, D)
P23 addition PD+ S2,D " o|e|e]o]0)0
F25 16-bit data - S,D (D)-(S)—>(D)
P25 subtraction P- S e e e e e
F26 32-bit data D- S,D (D+1, D)-(S+1, S)—>(D+1, D)
P26 subtraction PD- TPl e|ele
F27 16-bit data - S1, (S1)-(S2)—>(D)
P27 subtraction P- S2,D [ e e e e
F28 32-bit data D- S1, (S1+1, S1)-(S2+1, S2)—»(D+1, D)
P28 subtraction PD- S2,D e e e e e
F30 16-bit data * S1, (S1)X(S2)—~(D+1, D)
P30 multiplication p* S2,D [ e e e e
F31 32-bit data D* S1, (S1+1, S1)X(S2+1, S2)—(D+3, D+2,
P31 | multiplication | PD* s2.D | D+1,D) Meeee1oo
F32 16-bit data % S1, (S1)=(S2)—~quotient (D)
P32 division P% S2,D remainder (DT9015) 7O19191919]°
F33 32-bit data D% S1, (S1+1, S1)=(S2+1, S2)—>quotient (D+1,
P33 division PD% S2,D D) M|o|jojo|Oo|C]|O
remainder (DT9016, DT9015)
F34 16-bit data *W S1, (S1)X(S2)—~(D)
P34 multlpl!cat|on P*W S2,D 71xlololololo
(result in 16
bits)
F35 16-bit data +1 D (D)+1—(D)
P35 increment P+1 s |elele|e|ele
F36 32-bit data D+1 D (D+1, D)+1—>(D+1, D)
P36 increment PD+1 s1oje|ele|e|°
F37 16-bit data -1 D (D)-1—(D)
P37 decrement P-1 S |09 @|9]@
F38 32-bit data D-1 D (D+1, D)-1—>(D+1, D)
P38 decrement PD-1 S |09 @|9]@
F39 32-bit data D*D S1, (S1+1, S1)x(S2+1, S2)—(D+1, D)
P39 multlpl!cat|on PD*D S2,D mlxlololololo
(result in 32
bits)

O : Available, > : Not available, A : Not available partially
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BCD arithmetic instructions
F40 4-digit BCD B+ S,D (D)+(S)—~(D)
P40 data addition PB+ S e e e e e
F41 8-digit B_C_D DB+ S,D (D+1, D)+(S+1, S)—>(D+1, D) s lolololololo
P41 data addition PDB+
Fa2 4-digit BCD B+ S1,S82,D | (S1)+(S2)—(D) s lolololololo
P42 data addition PB+
F43 8-digit BCD DB+ S1,S82,D | (81+1, S1)+(S2+1, S2)—(D+1, D) 11lololalololo
P43 data addition PDB+
F45 4-digit Bdeata B- S,D (D)-(S)—>(D) s lolololololo
P45 subtraction PB-
F46 8-digit BCD data | DB- S,D (D+1, D)-(S+1, S)—>(D+1, D)
P46 subtraction PDB- L e e e e
Fa7 4-digit Bdeata B- S1,82,D | (81)-(S2)—(D) s lolololololo
P47 subtraction PB-
F48 8-digit Bdeata DB- S1,S82,D | (S1+1, S1)-(S2+1, S2)—(D+1, D) 1lolelalololo
P48 subtraction PDB-
F50 4-d|g|tEdeata B S1,S2,D | (S1)X(S2)—(D+1, D) s lolololololo
P50 multiplication PB*
F51 8-d|g|tEdeata DB S1,S82,D | (S1+1, S1)X(S2+1, S2)—(D+3, D+2, 1nlolololololo
P51 multiplication PDB* D+1, D)
F52 4-digit BCD data | B% S1,82,D | (S1)+(S2)—quotient (D)
olo|lo|lOo|O|O
P52 division PB% remainder (DT9015) !
F53 8-digit BCD data | DB% S1,82,D | (S1+1, S1)=(S2+1, S2)—quotient
P53 division PDB% (D+1, D) "M |o|lo|C|Oo|O]O
remainder (DT9016, DT9015)
F55 fl-d|g|t BCD data | B+1 D (D)+1—>(D) s lolololololo
P55 increment PB+1
F56 8-digit BCD data | DB+1 D (D+1, D)+1—>(D+1, D)
P56 increment PDB+1 S e R e e e
F57 | 4-digit BCD data | B-1 D (D)-1->(D) s lolololololo
P57 decrement PB-1
F58 8-digit BCD data | DB-1 D (D+1, D)-1—>(D+1, D) s lolololololo
P58 decrement PDB-1
Data compare instructions
F60 16-bit data CMP S1, S2 (S1)>(S2)—>R900A: on
P60 compare PCMP (S1)=(S2)—>R900B: on 5 |[O|O|O|O|O|O
(S1)<(S2)—>R900C: on
F61 32-bit data DCMP S1, S2 (S1+1, S1)>(S2+1, S2)—->R900A: on
P61 compare PDCMP (S1+1, S1)=(S2+1, S2)—->R900B: on 9 |O|lO|O|O|O|O
(S1+1, S1)<(S2+1, S2)—-»R900C: on
F62 16-bit data band | WIN S1, 82, (S1)>(S3)—>R900A: on
P62 compare PWIN S3 (S2)< or=(S1)< or=(S3)—>R900B: on 7 |O|lO|O|O|O|O

O : Available, > : Not available, A : Not available partially
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F63 32-bit data DWIN S1, S2, (S1+1, S1)>(S3+1, S3)—>R900A: on
P63 band PDWIN S3 (S2+1, S2)< or=(S1+1, S1)< or=(S3+1,
compare S3)—>R900B: on R e e e e
(S1+1, S1)<(S2+1, S2)—»R900C: on
F64 Block data BCMP S1, S2, Compares the two blocks beginning with slolololololo
P64 compare PBCMP | S3 “S2” and “S3” to see if they are equal.
Logic operation instructions
F65 16-bit data WAN S1,S82,D | (S1) AND (S2)—(D)
P65 AND PWAN Teleleele)e
F66 16-bit data WOR S1,82,D | (S1) OR (S2)—(D)
P66 OR PWOR A R
F67 16-bit data XOR S1,82,D oo vl
P67 exclusive PXOR {(S1) AND (S2)} OR {{S1) AND (S2)}-(D) 7 |OlOC|O|lO|O|O
OR
F68 16-bit data XNR S1,82,D e vy
P68 exclusive PXNR {(S1) AND (S2)} OR {{S1) AND (S2)}~(D) 7 |OlOC|O|lO|O|O
NOR
F69 16-Ab|t data WUNI S1, S2, (IS1] AND [S3]) OR (1S2] AND @l)*}(D)
P69 | unite PWUNI | 83,D When (S3) is HO, (S2)—(D) 9 |x|o|o|o|o|o
When (S3) is HFFFF, (S1) —(D)
Data conversion instructions
F70 Block check | BCC S1, S2, Creates the code for checking the data
P70 code PBCC S3,D specified by “S2” and “S3” and stores it in
calculation ‘D", 9 |O|OC|OlO|O|O
The calculation method is specified by
“S17.
F71 Hexadecima | HEXA S1, S2, D | Converts the hexadecimal data specified
P71 | data > PHEXA by “S1” and “S2” to ASCII code and stores
ASCII code itin “D”". 7 |OojOolOolO|lO|O
Example: HABCD— H 42 41 44 43
BADC
F72 ASCIl code AHEX S1, 82, D | Converts the ASCII code specified by “S1”
P72 — Hexadeci- | PAHEX and “S2” to hexadecimal data and stores
mal data itin “D". 7 |OojOolOolO|lO|O
Example: H 44 43 42 41 — HCDAB
DC B A
F73 4-digit BCD BCDA S1, S2, D | Converts the four digits of BCD data
P73 data > PBCDA specified by “S1” and “S2” to ASCII code
ASCII code and stores it in “D”. 7 |Oo|lOo|lOo|lO|lO|O
Example: H1234— H 32 31 34 33
2143
F74 ASCIl code ABCD S1, S2, D | Converts the ASCII code specified by “S1”
P74 - 4-digit PABCD and “S2” to four digits of BCD data and
BCD data stores it in “D”. 9 |O|O|O|lO|lO|O
Example: H 34 33 32 31 —» H3412
4 3 21
F75 16-bit binary | BINA S1, S2, D | Converts the 16 bits of binary data
P75 data » PBINA specified
ASCIl code by “S1” tf) A?CII code and stores it in “D” slolololololo
(area of “S2” bytes).
Example: K-100— H 30 30 31 2D 20 20
001 -

O : Available, < : Not available, FA

Not available partially
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F76 ASCIl code —» ABIN S1, S2, Converts the ASCII code specified by
P76 16-bit binary PABIN D “S1” and “S2” to 16 bits of binary data
data and stores it in “D”. 7 |OlOC|O|O|O|O
Example: H 30 30 31 2D 20 20 — K-100
001 -
F77 32-bit binary DBIA S1, S2, Converts the 32 bits of binary data
P77 data — ASCII PDBIA D (S1+1,
code S1) to ASCII code and stores it in D B e e e e
(area of “S2” bytes).
F78 ASCIl code —» DABI S1, S2, Converts the ASCII code specified by
P78 32-bit binary PDABI D “S1” and “S2” to 32 bits of binary data M"M|lojo|jo|o|Oo|O
data and stores it in (D+1, D).
F80 16-bit binary BCD S,D Converts the 16 bits of binary data
P80 data —» 4-digit PBCD specified by “S” to four digits of BCD
BCD data data and stores it in “D”. e e e e e
Example: K100 —» H100
F81 4-digit BCD BIN S,D Converts the four digits of BCD data
P81 df’ita - 16-bit PBIN specified b)_/ _S “tci16 bits of binary data s lolololololo
binary data and stores it in “D”.
Example: H100 —» K100
F82 32-bit binary DBCD S,D Converts the 32 bits of binary data
P82 data —» 8-digit PDBCD specified by (S+1, S) to eight digits of
BCD data BCD data and stores it in (D+1, D). Teereeree
F83 8-digit BCD DBIN S,D Converts the eight digits of BCD data
P83 data —» 32-bit PDBIN specified by (S+1, S) to 32 bits of binary 7 |OojO|O|O|0O|O
binary data data and stores it in (D+1, D).
F84 16-bit data INV D Inverts each bit of data of “D”.
P84 invert (com- PINV 3 |O0lC|O|O|O|O
plement of 1)
F85 16-bit data NEG D Inverts each bit of data of “D” and adds
P85 complement PNEG 1 (inverts the sign). 3 |ojOo|Oo|O|O|O
of 2
F86 32-bit data DNEG D Inverts each bit of data of (D+1, D) and
P86 complement PDNEG adds 1 (inverts the sign). 3 |ojOo|Oo|O|O|O
of 2
F87 16-bit data ABS D Gives the absolute value of the data of
P87 absolute PABS ‘D". 810191010100
F88 32-bit data DABS D Gives the absolute value of the data of
pgs | absolute PDABS (D+1, D). 810191010100
F89 16-bit data EXT D Extends the 16 bits of data in “D” to 32
P89 sign extension | PEXT bits in (D+1, D). 3 |OojO|O|O|0O|0O
F90 Decode DECO S,n D Decodes part of the data of “S” and
P90 PDECO stores 7 |OlOC|O|O|O|O
it in “D”. The part is specified by “n”.
Fo1 7-segment SEGT S,D Converts the data of “S” for use in a 7-
POl decode PSEGT segment display and stores it in (D+1, 5 |O|O|O|O|0O|O
D).
F92 Encode ENCO S,n D Encodes part of the data of “S” and
P92 PENCO stores it in “D”. The part is specified by 7 |OlOC|O|O|O|O
“n”.
F93 16-bit data UNIT S,n D The least significant digit of each of the
P93 combine PUNIT “n” words of data beginning at “S” are 7 |OojO|O|O|0O|O
stored (united) in order in “D”.

O : Available, > : Not available, A : Not available partially
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Fo4 16-bit data distribute | DIST S, n, Each of the digits of the data of “S”
P94 PDIST D are _stored in (_dlstrlbuted to) the least 7 lolololololo
significant digits of the areas
beginning at “D”.
F95 Character— ASCII ASC S,D Twelve characters of the character
P95 code PASC constants of “S” are converted to
ASCII code and stored in “D” to R e e e e
‘D+5”.
F96 16-bit table data SRC S1, The data of “S1” is searched for in
P96 search PSRC S2, the areas in the range “S2” to “S3”
S3 and the result is stored in DT9037 e e R e e
and DT9038
F97 32-bit table data DSRC S1, The data of (S1+1, S1) is searched
P97 search PDSRC | S2, for in the 32-bit data designated by
S3 “S3”, beginning from “S2”, and the M|x|Oo|O|O|O|O
result if stored in DT90037 and
DT90038.
Data shift instructions
Fo8 Data table shift-out CMPR D1, Transfer “D2” to “D3”. Any parts of
P98 and compress PCMPR | D2, the data between “D1” and D_2 the_lt 7 «lololololo
D3 are 0 are compressed, and shifted in
order toward “D2”.
F99 Data table shift-in CMPW S, D1, | Transfer “S” to “D1”. Any parts of the
P99 and compress PCMP D2 data between “D1” and D_2 the_lt are 7 1xlololololo
w 0 are compressed, and shifted in
order toward “D2”.
F100 Right shift of SHR D, n Shifts the “n” bits of “D” to the right.
P100 | multiple bits (n bits) PSHR 5 |O|O|O|O|O|O
in a 16-bit data
F101 Left shift of multiple SHL D, n Shifts the “n” bits of “D” to the left.
P101 | bits (n bits) in a 16- PSHL 5 |O|0|O0|O|O|0O
bit data
F102 Right shift of n bits DSHR D, n Shifts the “n” bits of the 32-bit data
P102 | in a 32-bit data PDSHR area specified by (D+1, D) to the 5 |®x|O|O|O|O|O
right.
F103 Left shift of n bits in DSHL D, n Shifts the “n” bits of the 32-bit data 5 |xlololololo
P103 | a 32-bit data PDSHL area specified by (D+1, D) to the left.
F105 | Right shift of one BSR D Shifts the one digit of data of “D” to
P105 | hexadecimal digit (4- | PBSR the right. 3 |0|0|O0|O|0O|0O
bit)
F106 | Left shift of one BSL D Shifts the one digit of data of “D” to
P106 | hexadecimal digit PBSL the left. 3 |O|O|O|O|O|0O
(4-bit)
F108 | Right shift of BITR D1, Shifts the “n” bits of data range by 7 1lxlololololo
P108 | multiple bits (n bits) PBITR D2, n | “D1” and “D2” to the right.
F109 | Left shift of multiple | BITL D1, Shifts the “n” bits of data range by 7 1lxlololololo
P109 | bits (n bits) PBITL D2,n | “D1” and “D2” to the left.
F110 Right shift of one WSHR D1, Shifts the one word of the areas by s lolololololo
P110 | word (16-bit) PWSHR | D2 “D1” and “D2” to the right. N e e
F111 Left shift of one WSHL D1, Shifts the one word of the areas by 5 lolololololo
P111 | word (16-bit) PWSHL | D2 “D1” and “D2” to the left.
F112 | Right shift of one WBSR D1, Shifts the one digit of the areas by
P112 | hexadecimal digit (4- | PWBSR | D2 “D1” and “D2” to the right. 5 |O|lO|O|O|O|0O
bit)
F113 | Left shift of one WBSL D1, Shifts the one digit of the areas by
P113 hexadecimal digit (4- | PWBSL D2 “D1” and “D2” to the left. 5 o|lo|lOo|O|O| O
bit)

O : Available, < : Not available, /\ : Not available partially
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FIFO instructions
F115 | FIFO buffer define | FIFT n, D The “n” words beginning from “D” are
P115 PFIFT defined in the buffer. 51%]9|9191910
F116 | Dataread from FIFR S,D The oldest data beginning from “S”
P116 | FIFO buffer PFIFR that was written to the buffer is read 5| ®x|C|O|O|O|O
and stored in “D”.
F117 Data write into FIFW S,D The data of “S” is written to the buffer
P117 | FIFO buffer PFIFW starting from “D”. 51x19°1919]°
Basic function instructions
F118 | UP/DOWN counter | UDC S,D Counts up or down from the value
preset in “S” and stores the elapsed 5100|0000
value in “D”.
F119 Left/right shift LRSR D1, Shifts one bit to the left or right with
register D2 the area between “D1” and “D2” as 5100|0000
the register.
Data rotate instructions
F120 | 16-bit data right ROR D, n Rotates the “n” bits in data of “D” to
P120 | rotate PROR the right. Sl e I B
F121 | 16-bit data left ROL D, n Rotates the “n” bits in data of “D” to
P121 | rotate PROL the left. 5|1o191°1@1°]°
F122 | 16-bit data right RCR D, n Rotates the “n” bits in 17-bit area
P122 | rotate with carry PRCR consisting of “D” plus the carry flag 5 |0|O|lO|O|O|O
flag (R9009) data (R9009) data to the right.
F123 | 16-bit data left RCL D, n Rotates the “n” bits in 17-bit area
P123 | rotate with carry PRCL consisting of “D” plus the carry flag 5|0|O0|lO|OQ|O|O
flag (R9009) data (R9009) data to the left.
F125 | 32-bit data right DROR D,n Rotates the number of bits specified
P125 | rotate PDROR by “n” of the double words data (32
bi);s) specified by (D+1, D) to the( S N el R e e
right.
F126 | 32-bit data left DROL D, n Rotates the number of bits specified
P126 | rotate PDROL by “n” of the double words data (32 5| x|OlO|lC|]O]O
bits) specified by (D+1, D) to the left.
F127 | 32-bit data right DRCR D, n Rotates the number of bits specified
P127 | rotate with carry PDRCR by “n” of the double words data (32 s xlololololo
flag (R9009) data bits) specified by (D+1, D) to the right
together with carry flag (R9009) data.
F128 | 32-bit data left DRCL D, n Rotates the number of bits specified
P128 | rotate with carry PDRCL by “n” of the double words data (32 s xlololololo
flag (R9009) data bits) specified by (D+1, D) to the left
together with carry flag (R9009) data.
Bit manipulation instructions
F130 | 16-bit data bit set BTS D, n Sets the value of bit position “n” of
P130 PBTS the data of “D” to 1. 5191919]9]19]°
F131 | 16-bit data bit BTR D, n Sets the value of bit position “n” of
P131 | reset PBTR the data of “D” to 0. Sl e I B
F132 | 16-bit data invert BTI D, n Inverts the value of bit position “n” of
P132 PBTI the data of “D". Slerelelelele
F133 | 16-bit data bit test BTT D, n Tests the value of bit position “n” of
P133 PBTT the data of “D” and outputs theresult | 5 | O | O | O | O | O | O
to R900B.
F135 | Number of on (1) BCU S,D Stores the number of on bits in the
P135 | bits in 16-bit data | PBCU data of *S” in “D". Slerelelelele
F136 | Number of on (1) DBCU S,D Stores the number of on bits in the 71lolololololo
P136 | bits in 32-bit data PDBCU data of (S+1, S) in “D”.

O : Available, * : Not available, /\ - Not available partially
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Basic function instruction

F137 | Auxiliary STMR S,D Turns on the specified output and
timer (16-bit) R900D after 0.01 s x set value. S e e e e

Special instructions

F138 Hours, min- HMSS S,D Converts the hour, minute and second

P138 | utes and sec- | PHMSS data of (S+1, S) to seconds data, and 5 aololololo
onds to the converted data is stored in (D+1, D). S It e
seconds data

F139 | Seconds to SHMS S,D Converts the seconds data of (S+1, S)

P139 | hours, PSHMS to hour, minute and second data, 5 ololololo
minutes and and the converted data is stored in ST R i I
seconds data (D+1, D).

F140 | Carry flag STC - Turns on the carry flag (R9009).

P140 | (R9009)set | PSTC TP e1919)°

F141 | Carry flag CLC - Turns off the carry flag (R9009).

P141 | (R9009) reset | PCLC TP e1919)°

F142 | Watching WDT S The time (allowable scan time for the

P142 | dog timer PWDT system) of watching dog timer is 3| x| X | x| x|[x|O
update changed to “S” x 0.1 (ms) for that scan.

F143 Partial I/O IORF D1, D2 Updates the I/O from the number

P143 | update PIORF specified by “D1” to the number 5 | 0|00 |O|O|O

specified by “D2".

F144 | Serial data TRNS S,n The COM port received flag (R9038) is
communica- set to off to enable reception. O
tion control Beginning at “S”, “n” bytes of the data 5 o | XK o

registers are sent from the COM port.

F145 Data send SEND S1,S 2, | Sends the data to another station in the 9 lx|x|x|x|olo

P145 PSEND | D,N network (MEWNET). (via link unit) o

F146 Data receive RECV S1,S 2, | Receives the data to another station 9 lxlx|xlx|olo

P146 PRECV | N,D in the network (MEWNET). (via link unit) o

F145 Data send SEND S1,S 2, | Sends the data to the slave station as 9 | x|o ol x| x

P145 D,N the MOD bus master. (via COM port) 13

F146 Data receive RECV S1,S 2, | Receives the data from the slave station 9 | % |o ol x| x

P146 N, D as the MOD bus master. (via COM port) 13

F145 Data send SEND S1,S 2, | Sends the data to the slave station of 9 | x| o Al A s | %

P145 D, N the MOD bus master, type Il 4| 4

F146 Data receive RECV S1,S 2, | Receives the data from the slave station 9 | x|o Alad oy

P146 N, D of the MOD bus master, type Il. i I

F145 Data send SEND S1,S 2, | Sends the data to the slave station as

P145 D,N the MEWTOCOL master. (via COM 9 [ %X |O ;:'3 ;:'3 ® | ®

port)

F146 Data receive RECV S1,S 2, | Receives the data from the slave station

P146 N, D as the MEWTOCOL master. (via COM 9 | x| O *3 *3 ¥ | %

port)

F147 Printout PR S,D Converts the ASCII code data in the

area starting with “S” for printing, and
outputs it to the word external output Sleereleele
relay WY specified by “D”.

F148 | Self- ERR n Stores the self-diagnostic error number

P148 | diagnostic PERR (n: k100 | “n”in (DT9000), turns R9000 on, and 3 |ojojo o |O|O
error set to K299) | turns on the ERROR LED.

F149 | Message MSG S Displays the character constant of “S” in

P149 | display PMSG the connected programming tool. 18O 1010 )0 10)10

O : Available, > : Not available, A : Not available partially

*1
*2
*3
*4

2o

The instruction is available for FPO T32 (V2.3 or later) and FP-e.

This instruction is available for FP0 V1.20 or later and FP-e.

This instruction is available for FP-X V1.20 or later and FPX 32k type.
This instruction is available for FP-X V2.50 or later and FPX V3.20 or later.
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F150 Data read from READ S1, S2, Reads the data from the 9 w | % «lolo
P150 | intelligent unit PREAD | n,D intelligent unit. *3 T
F151 Data write into WRT S1, S2, Writes the data into the intelligent 9 w | % «lolo
P151 | intelligent unit PWRT n,D unit. *3 ’ ’
F152 Data read from RMRD S1, S2, Reads the data from the
P152 MEWNET-F PRMRD n, D intelligent unit at the MEWNET-F 9 X | x| x| x |O]|O
slave station (remote 1/O) slave station.
F153 Data write into RMWT S1, S2, Writes the data into the intelligent
P153 MEWNET-F PRMWT n, D unit at the MEWNET-F (remote 9 X | x| x| x |O]|O
slave station 1/0) slave station.
F155 | Sampling SMPL - Starts sampling data.
P155 PSMPL ! x| © *5 | *4 10
F156 | Sampling STRG - When the trigger of this
P156 | trigger PSTRG instruction turns on, the sampling | 1 | x | © ;5 ;4 o0
trace stops.
F157 | Time addition CADD S1, 82, | The time after (S2+1, S2)
P157 PCADD D elapses from the time of (S1+2,
S1+1, S1)is storedin (0+2,D+1, | 2 | =1 | © | [©9 ] “|©
D).
F158 | Time CSuUB S1, S2, | The time that results from
P158 | subtraction PCSuUB D subtracting (S2+1, S2) from the
time (S1+2, S1+1. S1)isstored | 2 | =1 | © | [ ]| ©
in (D+2, D+1, D).
F159 Serial port MTRN S,n D This is used to send data to an
P159 | communication | PMTRN external device through the 7lxlololol2]”
specified CPU COM port or MCU *2 | *2
COM port.
F161 MCU serial port MRCV S,D 1, | Datais received from external
P161 | reception PMRCV | D2 equipment via the COM port of 7 x| x| x| x 2 2
the specified MCU.
BIN arithmetic instruction
F160 Double word DSQR S,D
P160 | (32-bit) data PDSQR \(S)—(D) 7|x|o|lo|lo|o|oO
square root
High speed counter/Pulse output instruction for FPO, FP-e
FO High-speed MV S, Performs high-speed counter and
counter and DT9052 Pulse output controls according
Pulse output to the control code specified by 5 | O
controls “S”. The control code is stored in
DT9052.
1 Change and DMV S, Transfers (S+1, S) to high-speed
read of the DT9044 | counter and Pulse output elapsed | 7 | O
elapsed value value area.
of high-speed DT9044, | Transfers value in high-speed
counter and D counter and Pulse output elapsed | 7 | ©
Pulse output value area to (D+1, D).
F166 | High-speed HC1S n, S, Yn | Turns output Yn on when the
counter output elapsed value of the built-in high-
set (with speed counter reaches the target | 11 | O
channel value of (S+1, S).

O : Available, > : Not available, JAN : Not available partially
*1) The instruction is available for FPO T32 (V2.3 or later) and FP-e.

*2) The instruction is available for FP2/FP2SH Ver. 1.5 or later, and the pulse execution type can be specified.
FP10SH cannot be used.

*3) This instruction is available for FPZ Ver. 2.0 or later.
*4) This instruction is only available for FP-X Ver.2.0 or later.
*5) This instruction is available for FPX Ver. 3.10 or later.

17-64




T
()
¢ S
Num- Boo- . 2 RS | w|X|o|g
ber Name lean Operand Description % 'Z\?': E a o a '-\:'E-
s &
o
[T
F167 High-speed HC1R n,S,Yn Turns output Yn off when the
counter output elapsed value of the built-in high-
reset (with speed counter reaches the target | 11 | O
channel value of (S+1, S).
specification)
F168 Positioning SPD1 S,n Outputs a positioning pulse from
control (with the specified output (YO or Y1) 5 | o
channel according to the contents of the g
specification) data table beginning at “S”.
F169 Pulse output (with | PLS S,n Outputs a pulse from the
channel specified output (YO or Y1) 5 | o
specification) according to the contents of the g
data table beginning at “S”.
F170 PWM output (with PWM S,n Performs PWM output from the
channel specified output (YO or Y1) 5 | o
specification) according to the contents of the g
data table beginning at “S”.
High speed counter/Pulse output instruction for FPOR
FO High-speed MV S, Performs high-speed counter
counter and Pulse DT90052 | and Pulse output controls
output controls according to 5 o
the control code specified by “S”. g
The control code is stored in
DT90052.
F1 Change and read DMV S, Transfers (S+1, S) to high-speed
of the elapsed DT90300 | counter and Pulse output 7 o
value of high- elapsed value area (DT90045, ’
speed counter DT90044).
and Pulse output DT90300, | Transfers value in high-speed
D counter and Pulse output 7 o
elapsed value area (DT90045, g
DT90044) to (D+1, D).
F165 | Cam control CAMO S Controls cam operation (on/off
patterns of each cam output) 3 o
according to the elapsed value of )
the high-speed counter.
F166 Target value much | HC1S n,S, D Turns output Yn on when the
on (with channel elapsed value of the high-speed
specification) counter or pulse output reaches
(High-speed the target value of (S+1, S). 11 @]
counter
control/Pulse
output control)
F167 Target value much | HC1R n,S,D Turns output Yn off when the
off (with channel elapsed value of the high-speed
specification) counter or pulse output reaches
(High-speed the target value of (S+1, S). 11 @]
counter
control/Pulse
output control)
F171 Pulse output (JOG | SPDH S,n Positioning pulses are output
positioning type from the specified channel, in 5 o
0/1) (Trapezoidal accordance with the contents of g
control) the data table that starts with S.
F172 Pulse output (JOG | PLSH S, n Pulse strings are output from the
operation 0 and 1) specified output, in accordance 5 o
with the contents of the data g
table that starts with S.
F173 PWM output (with PWMH S,n PWM output is output from the
channel specified output, in accordance 5 o

specification)

with the contents of the data
table that starts with S.
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F174 Pulse output SPOH S,n Outputs the pulses from the
(Selectable data specified channel according to 5 o
table control the g
operation ) data table specified by S.
F175 Pulse output SPSH S, n Pulses are output from channel,
(Linear in accordance with the
interpolation) designated data table, so that 5 @]
the path to the target position
forms a straight line.
F176 Pulse output SPCH S, n Pulses are output from channel,
(Circular in accordance with the
interpolation) designated data table, so that 5 b
the path to the target position
forms an arc.
F177 Pulse output HOME S, n Performs the home return
(Home return) according to the specified data 7 O
table.
F178 Input pulse PLSM S1,82,D Measures the number of pulses
measurement and cycle of pulses to be input
(No. of pulses, to the high-speed counter of the 5 @]

cycle for input
pulses)

specified channel.
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High speed counter/Pulse output instruction for FPZ/FP-X
FO High-speed MV S, DT90052 | Performs high-speed counter
counter and and Pulse output controls
Pulse output according to 5 olo
controls the control code specified by i
“S”. The control code is stored in
DT90052.
F1 Change and read | DMV FPX: Transfers (S+1, S) to high-
of the elapsed S, DT90044 | speed counter and Pulse output 7 olo
value of high- FP-X: elapsed value area (DT90045, o
speed counter S, DT90300 | DT90044).
and Pulse output FPx: Transfers value in high-speed
DT90044, D | counter and Pulse output 7 olo
FP-X: elapsed value area (DT90045, g g
DT90300, D | DT90044) to (D+1, D).
F166 Target value HC1S n,S, D Turns output Yn on when the
much on (with elapsed value of the built-in 11 olo
channel high-speed counter reaches the o
specification) target value of (S+1, S).
F167 Target value HC1R n,S, D Turns output Yn off when the
much off (with elapsed value of the built-in 11 olo
channel high-speed counter reaches the o
specification) target value of (S+1, S).
F171 Pulse output SPDH S, n Positioning pulses are output
(with channel from the specified channel, in
specification) accordance with the contents of 5 olo
(Trapezoidal the data table that starts with S. o
control and
home return)
F172 Pulse output PLSH S,n Pulse strings are output from the
(with channel specified output, in accordance 5 olo
specification) with the contents of the data o
(JOG operation) table that starts with S.
F173 PWM output PWMH S,n PWM output is output from the
(with channel specified output, in accordance 5 olo
specification) with the contents of the data T
table that starts with S.
F174 Pulse output SPOH S,n Outputs the pulses from the
(with channel specified channel according to
specification) the 5 olo
(Selectable data data table specified by S. T
table control
operation )
F175 Pulse output SPSH S, n Pulses are output from channel,
(Linear in accordance with the
interpolation) designated data table, so that 5 2 @]
the path to the target position
forms a straight line.
F176 Pulse output SPCH S, n Pulses are output from channel,
(Circular in accordance with the
interpolation) designated data table, so that 5 2 X

O : Available, < : Not available, /\ : Not available partially
*1) The elapsed value area differs depending on used channels.
*2) This instruction is available for FPEX C32T2, C28P2, C32T2H and C28P2H.
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Screen display instructions
F180 | FP-e screen SCR S1, S2, Register the screen displayed on
display S3,S4 | the FP-e. 9 1 X | x| x| x| x
registration
F181 | FP-e screen DSP S Specify the screen to be displayed
display on the FP-e. 3 1 O I O D S
switching
Basic function instruction
F182 | Time FILTR S1, S2, Executes the filter processing for
constant S3,D the specified input. 9 | x| O 2 3 ® |
processing
F183 | Auxiliary DSTM S,D Turn on the specified output and
timer (32-bit) R900D after 7|lojo|lojo|oOo]|.
4
0.01 s. x set value.
Data transfer instructions
F190 | Three 16-bit MV3 S1, S2, S1)—>(D), (S2)—(D+1),
P190 | datamove | PMV3 S3.D Essgagolz() O 0] X ] 010101010
F191 | Three 32-bit DMV3 S1,82, | (S1+1, S1)—>(D+1, D), (S2+1,
P191 | data move PDMV3 S3,D S2)—(D+3, D+2), (S3+1, 6| x |O|O|O|O]|O
S3)—>(D+5, D+4)
Logic operation instructions
F215 | 32-bit data DAND S1,S2, | (S1+1,S1) AND (S2+1, .
P215 | AND PDAND | D S2)—»(D+1, x|o|lo|lo|lo|o
D)
F216 | 32-bit data DOR S1, S2, S1+1, S1) OR (S2+1, S2)—(D+1,
P216 | OR PDOR D (D) JOR( 1 2000100
F217 | 32-bit data DXOR S1, S2,
P217 | XOR PDXOR D {(S1+1, S1) AND (S2+1, S2)} OR
{(S1+1, S1) AND (S2+1, [ I I A e e
S2)}—»(D+1, D)
F218 | 32-bit data DXNR S1,S2, | {(S1+1, S1) AND (S2+1, S2)} OR
P218 | XNR PDXNR D {(S1+1, S1) AND (S2+1, 2|x |O0O|O|lO|O]|O
S2)}»(D+1, D)
F219 | Double word DUNI S1,S82, | {(S1+1, S1) AND (S3+1, S3)} OR
P219 | (32-bit) data PDUNI S3,D {(S2+1, S2) AND (S3+1, 6| x |O|O|O|O]|O
unites S3)}—»>(D+1, D)
Data conversion instructions
F230 | Time data > TMSEC S,D The specified time data ( a date
P230 | second PTMSEC and time) is changed to the second | 6 | x | © *5 ;6 ;7 *7
conversion data.
F231 | Second SECTM S,D The specified second data is
P231 | data— time PSECTM changed into time data (adateand | 6 | x | © *5 ;6 ;7 *7
conversion time).

O : Available, * : Not available, /\ - Not available partially
*1) This instruction is available for FP-e only.
*2) This instruction is available for FPZ Ver. 3.10 or later.

*3) This instruction is only available for FP-X Ver.2.0 or later.

*5) This instruction is available for FPX 32k type.

*6) This instruction is available for FP-X Ver. 1.13 or later.

*7) This instruction is available for FP2/FP2SH Ver. 1.5 or later.FP10SH cannot be used.

)
)
)
*4) This instruction is available for FP10SH Ver. 3.10 or later.
)
)
)
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F235 16-bit binary GRY S,D Converts the 16-bit binary data of
P235 | data —» Gray PGRY “S” to gray codes, and the x |O|]O|O|OC]|O
code conversion converted result is stored in the “D”.
F236 | 32-bit binary DGRY S,D Converts the 32-bit binary data of
P236 | data —» Gray PDGRY (S+1, S) to gray code, and the s lxlololololo
code conversion converted result is stored in the S R i
(D+1, D).
F237 | 16-bit gray code | GBIN S,D Converts the gray codes of “S” to
P237 | — binary data PGBIN binary data, and the converted 6 x | OO |0 |0 |0
conversion result is stored in the “D”.
F238 | 32-bit gray code | DGBIN S,D Converts the gray codes of (S+1, S)
P238 | — binary data PDGBIN to binary data, and the converted 8 x | OO |0 |0 |0
conversion result is stored in the (D+1, D).
F240 Bit line to bit COLM S, n, The values of bits 0 to 15 of “S” are
P240 | column PCOLM | D stored in bit “n” of (D to DC+15). 8 | x |O|O|OC|OC|O
conversion
F241 | Bit column to bit | LINE S, n, The values of bit “n” of (S) to (S+15) s lxlololololo
P241 | line conversion PLINE D are stored in bits 0 to 15 of “D”. o e e
F250 | Binary data —» BTOA S1, Converts multiple binary data to
ASCII S2, n, | multiple ASCII data. 12 | x | O ;1' O x| x
conversion D
F251 | ASCIl - binary ATOB S1, Converts multiple ASCII data to
data conversion S2, n, | multiple binary data. 12 | x | © 1 O x| x
D
F252 | ASCIl data ACHK S1, Checks the ASCII data strings to be 10l x|o w | %
check S2,n | used in F251 (ATOB) instruction. 2] *3
Character strings instructions
F257 | Comparing SCMP S1, These instructions compare two
P257 | character S2 specified character strings and wlxlololololo
strings output the judgment results to a S R i
special internal relay.
F258 | Character string | SADD S1, These instructions couple one
P258 | coupling S2, D | character string with another. 12| x| 010101010
F259 Number of LEN S,D These instructions determine the
P259 | charactersin a number of characters in a character 6 |x |O|OC|O|0O|O
character string string.
F260 Search for SSRC S1, The specified character is searched
P260 | character string S2, D | in a character string. 0] x]0 010010
F261 Retrieving data RIGHT S1, These instructions retrieve a
P261 | from character S2, D | specified number of characters from 8 «lololololo
strings (right the right side of the character string. S R e B B
side)
F262 Retrieving data LEFT S1, These instructions retrieve a
P262 | from character S2, D | specified number of characters from 8 «lolololo]|o
strings (left the left side of the character string. S R e B B
side)
F263 Retrieving a MIDR S1, These instructions retrieve a
P263 | character string S2, character string consisting of a
from a character S3, D | specified number of characters from | 10 | x | © | O [ O | O | O
string the specified position in the
character string.
F264 | Writing a MIDW S1, These instructions write a specified
P264 | character string S2, D, | number of characters from a plxlololololo
to a character n character string to a specified S I R i
string position in the character string.
F265 | Replacing SREP S, D, A specified number of characters in
P265 | character p,n a character string are rewritten, plxlolololo]|o
strings starting from a specified position in S R e B B
the character string.

O : Available, > : Not available, A : Not available partially
*1) This instruction is available for FPX 32k type.
*2) This instruction is available for FPX Ver. 3.10 or later.

*3) This instruction is only available for FP-X Ver.2.0 or later.
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Integer type data processing instructions
F270 Maximum MAX S1, Searches the maximum value in the
P270 | value (word PMAX S2, D | word data table between the “S1” and
data (16-bit)) “S2”, and stores it in the “D”. The 8 ;1 o|lo OO0
address relative to “S1” is stored in
‘D+1".
F271 Maximum DMAX S1, Searches for the maximum value in
P271 | value (double PDMAX S2, D | the double word data table between
word data (32- the area selected with “S1” and “S2”, 8 *1 oO|lOo|O|O|O
bit)) and stores it in the “D”. The address
relative to “S1” is stored in “D+2".
F272 Minimum value | MIN S1, Searches for the minimum value in
p272 (word data (16- | PMIN S2, D | the word data table between the area
bit)) selected with “S1” and “S2”, and 8 *1 oO|lOo|O|O|O
stores it in the “D”. The address
relative to “S1” is stored in “D+1".
F273 Minimum value | DMIN S1, Searches for the minimum value in
pP273 (double word PDMIN S2, D | the double word data table between
data (32-bit)) the area selected with “S1” and “S2”, 8 ;1 o|lo OO0
and stores it in the “D”. The address
relative to “S1” is stored in “D+2".
F275 Total and MEAN S1, The total value and the mean value of
P275 mean values PMEAN S2, D | the word data with sign from the area s ololololo
(word data (16- selected with “S1” to “S2” are *1
bit)) obtained and stored in the “D”.
F276 Total and DMEAN S1, The total value and the mean value of
pP276 mean values PDMEAN | S2,D | the double word data with sign from s ololololo
(double word the area selected with “S1” to “S2” *1
data (32-bit)) are obtained and stored in the “D”.
F277 Sort (word SORT S1, The word data with sign from the
P277 | data (16-bit)) PSORT S2, area specified by “S1” to “S2” are
S3 sorted in ascending order (the g8 | |lo|loc|lojo|o
R . 1
smallest word is first) or descending
order (the largest word is first).
F278 Sort (double DSORT S1, The double word data with sign from
P278 | word data (32- PDSORT | S2, the area specified by “S1” to “S2” are
bit)) S3 sorted in ascending order (the 8 *1 oo o |O|O
smallest word is first) or descending
order (the largest word is first).
F282 | Scaling of SCAL S1, The output value Y is found for the
P282 | 16-bit data PSCAL S2, D | input value X by performing scaling 8 ;1 oo o |O|O
for the given data table.
F283 | Scaling of DSCAL S1, The output value Y is found for the
P283 | 32-bit data PDSCAL | S2,D | input value X by performing scaling 0|lx |00 |0 |00
for the given data table.
F284 Inclination RAMP S1, Executes the linear output for the
P284 | output of 16-bit S2, specified time from the specified 10 | x |O *2 *2 X | %
data S3, D | initial value to the target value.
Integer type non-linear function instructions
F285 Upper and LIMT S1, When S1>S3, S1—-D
P285 lower limit PLIMT S2, When S1<S3, S2—-D
control S3, D | When S1<or = S3<or = S2, S3-»D 10 *1 olelele|e
(16-bit data)

O : Available, > : Not available, JAN : Not available partially
*1) This instruction is only available for FP-e Ver.1.2 or later.
*2) This instruction is only available for FP-X Ver.2.0 or later, and FPX Ver. 3.10 or later.
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F286 Upper and DLIMT S1, 82, | When (S1+1, S1)>(S3+1, S3), (S1+1,
P286 | lower limit PDLIMT S3,D S1)—(D+1, D)
control When (S2+1, S2)<(S3+1, S3), (S2+1,
(32-bit data) S2)>(D+1, D) L o e e e e
When (S1+1, S1)<or = (S3+1, S3)<or
= (S2+1, S2), (S3+1, S3)—>(D+1, D)
F287 | Deadband BAND S1, S2, | When S1>S3, S3-S1-D
P287 | control PBAND S3,D When S2<S3, S3-S2-D 10 1 c|o|O|OC|O
(16-bit data) When S1<or = S3<or = S2, 0D
F288 | Deadband DBAND S1, S2, | When (S1+1, S1)>(S3+1, S3), (S3+1,
P288 | control PDBAND | S3,D S3)-(S1+1, S1)—»(D+1, D)
(32-bit data) When (S2+1, S2)<(S3+1, S3), (S3+1,
S3)-(S2+1, $2)»(D+1, D) L o e e e e
When (S1+1, S1)<or = (S3+1, S3)<or
= (S2+1, S2),0~»(D+1, D)
F289 Zone control ZONE S1,S2, | When S3<0, S3+S1-»D
P289 | (16-bit data) PZONE S3,D When S3=0, 0D 10 1 c|o|O|OC|O
When S3>0, S3+S2—-D
F290 Zone control DZONE S1, S2, | When (S3+1, S3)<0, (S3+1,
P290 | (32-bit data) PDZONE S3,D S3)+(S1+1, S1)—»(D+1, D)
When (S3+1, S3)=0, 0—~(D+1, D) 16 1 olofjolOo|O
When (S3+1, S3)>0, (S3+1,
S3)+(S2+1, S2)—»(D+1, D)
BCD type real number operation instructions
F300 | BCDtypesine | BSIN S,D SIN(S1+1, S1)—(D+1, D)
P300 | operation PBSIN 6 | x| x| x| x|9]0
F301 | BCDtype BCOS S,D COS(S1+1, S1)—»(D+1, D)
P301 | cosine PBCOS 6 | X | ¥ |[X|x|O|O
operation
F302 | BCDtype BTAN S,D TAN(S1+1, S1)—(D+1, D)
P302 | tangent PBTAN 6 | ® | ®|x |x|O]|O
operation
F303 | BCDtype BASIN S,D SINT(S1+1, S1)—>(D+1, D)
P303 | arcsine PBASIN 6 | ¥ | X |x|x|O]|O
operation
F304 | BCDtype BACOS S,D COS(S1+1, S1)—>(D+1, D)
P304 | arccosine PBACOS 6 | ® |x|x|x| OO
operation
F305 | BCDtype BATAN S,D TANT(S1+1, S1)—>(D+1, D)
P305 | arctangent PBATAN 6 | ® |x|x|x| OO
operation
Floating-point type real number operation instructions
F309 | Floating-point FMV S,D (S+1, S)—»(D+1, D)
P309 | type data PFMV 8 2 oloflo|lo|O
move
F310 | Floating-point F+ S1, 82, | (S1+1, S1)+(S2+1, S2)—»(D+1, D)
P310 | type data PF+ D 14 2 oloflo|lo|O
addition
F311 | Floating-point F- S1, 82, | (S1+1, S1)-(S2+1, S2)—(D+1, D)
P311 | type data PF- D 14 2 o|O|O|O|O
subtraction
F312 | Floating-point F* S1, 82, | (S1+1, S1)x(S2+1, S2)—(D+1, D)
P312 | type data PF* D 14 2 olofjolOo|O
multiplication
F313 | Floating-point F% S1, 82, | (S1+1, S1)=(S2+1, S2)—(D+1, D)
P313 | type data PF% D 14 2 o|loc|o|lOo|O
division

O : Available, > : Not available, A : Not available partially
*1) This instruction is only available for FP-e Ver.1.2 or later.
*2) This instruction is available for FP-e Ver.1.21 or later, and FPO V2.1 or later.
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F314 Floating-point type SIN S,D SIN(S+1, S)—>(D+1, D)
P314 data sine operation PSIN 10 *1 Clo|e]e]e
F315 Floating-point type COos S,D COS(S+1, S)—»>(D+1, D)
P315 data cosine PCOS 10 1 o|o|O|O|O
operation
F316 Floating-point type TAN S,D TAN(S+1, S)—(D+1, D)
P316 data tangent PTAN 10 1 o|o|O|O|O
operation
F317 | Floating-pointtype | ASIN S,D | SINT(S+1, S)—»(D+1, D)
P317 data arcsine PASIN 10 1 o|o|lOo|OC|O
operation
F318 Floating-point type ACOS S,D COS'(S+1, S)>(D+1, D)
P318 data arccosine PACOS 10 1 o|lo|lo|lC|O
operation
F319 | Floating-pointtype | ATAN S,D | TAN'(S+1, S)»(D+1, D)
P319 data arctangent PATAN 10 1 ojo|o|C|O
operation
F320 Floating-point type LN S,D LN(S+1, S)—>(D+1, D)
P320 data natural PLN 10 1 o|lo|lo|lC|O
logarithm
F321 Floating-point type EXP S,D EXP(S+1, S)—(D+1, D)
P321 | data exponent PEXP 10 ;1' olo|o|o|o
F322 Floating-point type LOG S,D LOG(S+1, S)—>(D+1, D)
P322 data logarithm PLOG 10 *1 S e e
F323 Floating-point type PWR S1, (S1+1, S1) A (82+1, S2)—>(D+1,
P323 data power PPWR S2,D D) 14 *1 Olelelele
F324 Floating-point type FSQR S,D
P324 | data square root PFSQR \(S+1, S)—(D+1, D) ol e]e|e]ele
F325 16-bit integer datato | FLT S,D Converts the 16-bit integer data
P325 floating-point type PFLT with sign specified by “S” to real
. 6 clo|O|O|O
data conversion number data, and the converted *1
data is stored in “D”.
F326 32-bit integer datato | DFLT S,D Converts the 32-bit integer data
P326 floating-point type PDFLT with sign specified by (S+1, S) to
data conversion real number data, and the 8 1 o|lOo|OC|OC|0O
converted data is stored in (D+1,
D).
F327 Floating-point type INT S,D Converts real number data
P327 data to 16-bit integer | PINT specified by (S+1, S) to the 16-
conversion (the bit integer data with sign (the
largest integer not largest integer not exceeding the | 8 1 ojo|jojo|o
exceeding the floating-point data), and the
floating-point type converted data is stored in “D”.
data)
F328 Floating-point type DINT S,D Converts real number data
P328 data to 32-bit integer | PDINT specified by (S+1, S) to the 32-
conversion (the bit integer data with sign (the
largest integer not largest integer not exceeding the | 8 1 ojo|jojo|o

O : Available, * : Not available, A : Not available partially
*1) This instruction is available for FP-e Ver.1.21 or later, and FPO V2.1 or later.
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F329 Floating-point FIX S,D Converts real number data specified
P329 type data to 16-bit | PFIX by (S+1, S) to the 16-bit integer data
integer con- with sign (rounding the first decimal
version (rounding point down), and the converted data g8 |..|ojlo|lo|o|O
the first decimal is stored !
point down to in “D”.
integer)
F330 Floating-point DFIX S,D Converts real number data specified
P330 type data to 32-bit | PDFIX by (S+1, S) to the 32-bit integer data
integer con- with sign (rounding the first decimal
version (rounding point down), and the converted data 8 |, |C|lO|lO|O|O
the first decimal is stored !
point down to in (D+1, D).
integer)
F331 Floating-point ROFF S,D Converts real number data specified
P331 type data to 16-bit | PROFF by (S+1, S) to the 16-bit integer data
integer con- with sign (rounding the first decimal
version (rounding point off), and the converted data is 8 1 oO|Oo|O|O]|O
the first decimal stored in “D”.
point off to
integer)
F332 Floating-point DROFF S,D Converts real number data specified
P332 type data to 32-bit | PDROFF by (S+1, S) to the 32-bit integer data
integer con- with sign (rounding the first decimal
version (rounding point off), and the converted data is 8 |, |o|lo|lo|lOo|O
the first decimal stored in (D+1, D). L
point off to
integer)
F333 Floating-point FINT S, D | The decimal part of the real number
P333 type data round- PFINT data specified in (S+1, S) is rounded
ding the first down, and the result is stored in 8 |.,|o|o|lOo|O|O
decimal point (D+1, D). L
down
F334 Floating-point FRINT S, D | The decimal part of the real number
P334 type data round- PFRINT data stored in (S+1, S) is rounded s |2 lololololo
ding the first off, and the result is stored in (D+1, LS i A B
decimal point off D).
F335 Floating-point F+/- S,D The real number data stored in (S+1,
P335 type data sign PF+/- S) is changed the sign, and the 8 |.,|o|o|lOo|O|O
changes result is stored in (D+1, D). !
F336 Floating-point FABS S, D | Takes the absolute value of real
P336 type data absolute | PFABS number data specified by (S+1, S), s |2 1lololololo
and the result (absolute value) is R it
stored in (D+1, D).
F337 Floating-point RAD S,D | The datain degrees of an angle
P337 type data degree PRAD specified in (S+1, S) is converted to s |~ |ololololo
— radian radians (real number data), and the R it e
result is stored in (D+1, D).
F338 Floating-point DEG S,D | The angle data in radians (real
P338 type data radian PDEG number data) specified in (S+1, S) is s |2 lololololo
— degree converted to angle data in degrees, At 0 R R e
and the result is stored in (D+1, D).
Floating-point type real number data processing instructions
F345 Floating-point FCMP S1, (S1+1, S1)>(S2+1, S2)— R900A: on
P345 type data compare | PFCMP S2 (S1+1, S1)=(S2+1, S2)— R900B on 10 | % |O|O|O|O|0O
(S1+1, S1)<(S2+1, S2)— R900C: on
F346 Floating-point FWIN S1, (S1+1, S1)>(S3+1, S3)— R900A: on
P346 type data band PFWIN S2, (S2+1, S2)<or =(S1+1, S1)<or
compare S3' | =(S3+1, S3) - R900B on e e e e e
(S1+1, S1)<(S2+1, S2)— R900C: on

O : Available, > : Not available, A : Not available partially
*1) This instruction is available for FP-e Ver.1.21 or later, and FPO V2.1 or later.
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F347 Floating-point | FLIMT S1, 82, | When (S1+1, S1)>(S3+1, S3),
P347 | type data PFLIMT S3,D (S1+1, S1) »(D+1, D)
upper and When (S2+1, S2)<(S3+1, S3),
lower limit (S2+1, 82) —» (D+1, D) 17| % |OC|OC|O|0O|O
control When (S1+1, S1)<or = (S3+1,
S3)<or =(S2+1, S2), (S3+1,
S3)—(D+1, D)
F348 Floating-point | FBAND S1, 82, | When (S1+1, S1)>(S3+1, S3),
P348 | type data PFBAND | S3,D (S3+1, S3)-(S1+1, S1)—~>(D+1, D)
dead-band When (S2+1, S2)<(S3+1, S3),
control (S3+1, 83)-(52+1,82)> 0+1,0) | T [ X999 |°
When (S1+1, S1)<or = (S3+1,
S3)<or =(S2+1, S2), 0.0~»(D+1, D)
F349 Floating-point | FZONE S1, S2, | When (S3+1, S3)<0.0,
P349 | type data PFZONE S3,D (S3+1, S3)+(S1+1, S1)—»(D+1, D)
zone control \é\/)hen (S3+1, S3)=0.0, 0.0— (D+1, 7lxlololololo
When (S3+1, S3)>0.0, (S3+1,
S3)+(S2+1, S2) »(D+1, D)
F350 Floating-point | FMAX S1, S2, | Searches the maximum value in the
P350 | type data PFMAX D real number data table between the
maxi-mum area selected with “S1” and “S2”,
value and stores it in the (D+1, D). The SO IR I I R B
address relative to “S1” is stored in
(D+2).
F351 Floating-point | FMIN S1, S2, | Searches the minimum value in the
P351 | type data PFMIN D real number data table between the
mini-mum area selected with “S1” and “S2”,
value and stores it in the (D+1, D). The SO IR I I R B
address relative to “S1” is stored in
(D+2).
F352 Floating-point | FMEAN S1, S2, | The total value and the mean value
P352 | type datatotal | PFMEAN D of the real number data from the
and mean area selected with “S1” to “S2” are
values obtained. The total value is stored in SO e I I
the (D+1, D) and the mean value is
stored in the (D+3, D+2).
F353 Floating-point | FSORT S1, S2, | The real number data from the area
P353 | type datasort | PFSORT S3 specified by “S1” to “S2” are stored
in ascending order (the smallest 8 | X | x| x |x|O|O
word is first) or descending order
(the largest word is first).
F354 | Scaling of FSCAL S1, S2, | Scaling (linearization) on a real
P354 | real number PFSCAL D number data table is performed, and 2lx|o
data the output (Y) to an input value (X) |23 |3

O : Available,  : Not available, A : Not available partially
*1) This instruction is available for FPX 32k type.
*2) This instruction is available for FP-X Ver. 1.13 or later.

*3) This instruction is available for FP2/FP2SH Ver. 1.5 or later. FP10SH cannot be used.
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Time series processing instruction
F355 | PID processing | PID S PID processing is performed
depending on the control value
(mode and parameter) specified
by (S to S+2) and (S+4 tos+10), | * ||| 99| ©
and the result is stored in the
(S+3).
F356 | Easy PID EZPID Sf1, Temperature control (PID) can be
S2, easily performed using theimage | 10 | % | O ;2 ;2 ® | %
S3, S4 | of atemperature controller.
Compare instructions
F373 16-bit data DTR S,D If the data in the 16-bit area
P373 | revision PDTR specified by “S” has changed
detection since the previous execution,
internal relay R9009 (carry flag) 6 | x| OO |O|O]|O
will turn on. “D” is used to store
the data of the previous
execution.
F374 | 32-bit data DDTR S,D If the data in the 32-bit area
P374 | revision PDDTR specified by (S+1, S) has changed
detection since the previous execution,
internal relay R9009 (carry flag) 6 | x| O|OC|]O|O|O
will turn on. (D+1, D) is used to
store the data of the previous
execution.
Index register bank processing instructions
F410 | Setting the SETB n Index register (10 to ID) bank
P410 | index register PSETB number change over. 4 | X | % | x| x| x|O
bank number
F411 | Changing the CHGB n Index register (10 to ID) bank
P411 | index register PCHGB number change over with
. . 4 | x| x| x| x| x| O
bank number remembering preceding bank
number.
F412 | Restoring the POPB - Changes index register (10 to ID)
P412 | index register PPOPB bank number back to the bank 2 vl lxlxlx]|o
bank number before F411 (CHGB)/P411
(PCHGB) instruction.
File register bank processing instructions
F414 | Setting the file | SBFL n File register bank number change
P414 | register bank PSBFL over. 4 | x| x| x| x| x 3
number
F415 | Changing the CBFL n File register bank number change
P415 | file register PCBFL over with remembering preceding 4 | X | x| x| x| X *3
bank number bank number.
F416 | Restoring the PBFL - Changes file register bank
P416 | file register PPBFL number back to the bank before ol s | s x| x]?
bank number F415 (CBFL)/P415 (PCBFL) *3
instruction.

O : Available, < : Not available, /\ : Not available partially

*1) This instruction is available for FP0O (V2.1 or later) only.

*2) This instruction is available for FP-X V.1.20 or later, and FPX 32k type.
*3) This instruction is not available for FP10SH.
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17.4 Table of Error codes

Difference in ERROR display

There are differences in the way errors are displayed depending on the model.

Model Display Display method
FP1,FP-M,FP2,FP3,FP10SH LED ERROR. Continually lit

FP X ,FPO, FPOR, FP-X LED ERROR/ALARM Flashes/continually lit
FP-e Screen display ERR. Continually lit

Error Confirmation When ERROR Turns ON

When the “ERROR” on the control unit (CPU unit) turns on or flashes, a self-diagnostic error or syntax
check error has occurred. Confirm the contents of the error and take the appropriate steps.

-Error Confirmation Method
Procedure:1.Use the programming tool software to call up the error code.
By executing the “STATUS DISPLAY”, the error code and content of error are displayed.
2.Check the error contents in the table of error codes using the error code ascertained above.

-Syntax check error

This is an error detected by the total check function when there is a syntax error or incorrect setting
written in the program. When the mode selector is switched to the RUN mode, the total check function
automatically activates and eliminates the possibility of incorrect operation from syntax errors in the
program.

When a syntax check error is detected

-ERROR turns on or flashes.

-Operation will not begin even after switching to the RUN mode.
-Remote operation cannot be used to change to RUN mode.

Clearing a syntax check error
By changing to the PROG. mode, the error will clear and the ERROR will turn off.

Steps to take for syntax error

Change to the PROG. mode, and then execute the total check function while online mode with the
programming tool connected. This will call up the content of error and the address where the error
occurred.

Correct the program while referring to the content of error.
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-Self-diagnostic Error

This error occurs when the control unit (CPU unit) self-diagnostic function detects the occurrence of an
abnormality in the system. The self-diagnostic function monitors the memory abnormal detection, 1/O
abnormal detection, and other devices.

When a self-diagnostic error occurs

- The ERROR turns on or flashes.

- The operation of the control unit (CPU unit) might stop depending on the content of error and the
system register setting.

- The error codes will be stored in the special data register DT9000(DT90000).

- In the case of operation error, the error address will be stored in the DT9017(DT90017) and
DT9018(DT90018).

Clearing the self-diagnostic error

At the “STATUS DISPLAY”, execute the “error clear”. Error codes 43 and higher can be cleared.
-You can use the initialize/test switch to clear an error. However, this will also clear the contents of
operation memory.

-Errors can also be cleared by turning off and on the power while in the PROG. mode.

However, the contents of operation memory, not stored with the hold type data, will also be cleared.
-The error can also be cleared depending on the self-diagnostic error set instruction F148(ERR).

Steps to take for self-diagnostic error
The steps to be taken will differ depending on the error contents. For more details, use the error code
obtained above and consult the table of self-diagnostic error codes.

MEWTOCOL-COM Transmission Errors

These are error codes from a PC or other computer device that occur during an abnormal response
when communicating with a PLC using MEWTOCOL-COM.
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17.4.1 Table of Syntax Check Error

Opera-
Name tion Description and steps to take
status

Error
code

FP-e
FPO
FPOR
FPX
FP-X
FP2
FP2SH
FP10SH

A program with a syntax error has been written.
Stops | = Change to PROG. mode and correct the Al A
error.

Two or more OT(Out) instructions and
KP(Keep) instructions are programmed using
the same relay. Also occurs when using the
same timer/counter number.

E2 Duplicated = Change to PROG. mode and correct the
(Note) | output Stops | program so that one relay AlA|lA|A|A|A|A|A
error is not used for two or more OT instructions. Or,
set the duplicated output to “enable” in system
register 20. A timer/counter instruction double
definition error will be detected even if double
output permission has been selected.

For instructions which must be used in a pair
such as jump (JP and LBL), one instruction is
either missing or in an incorrect position.

= Change to PROG. mode and enter the two
instructions which must

be used in a pair in the correct positions.

An instruction has been written which does not
agree with system register settings. For
Parameter example, the number setting in a program does
E4 mismatch Stops | not agree with the timer/counter range setting. | A| A| A|A|A[A|A|A
error = Change to PROG. mode, check the system
register settings, and change so that the
settings and the instruction agree.

An instruction which must be written in a
specific area (main program area or
subprogram area) has been written to a
Stops | different area (for example, a subroutine SUB AlA|A|A[A|AA|A
to RET is placed before an ED instruction).
= Change to PROG. mode and enter the
instruction into the correct area.

Syntax
error

El

>
>
>
>
>
>

Not paired
error

E3 Stops

ES Program
MNote) | area error

A: Available
Note) This error is also detected if you attempt to execute a rewrite containing a syntax error during RUN.
In this case, nothing will be written to the CPU and operation will continue.
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Opera-
Error ; Aor 5
Name tion Description and steps to take T|®n
code © Xl x 0o
status T | O | © Pl N A
ol Wl ol ol ol ol ol
The program is too large to compile in the
program memory.
Compile = Change to PROG. mode and reduce the
E6 memory Stops Egt;; ggr:ber of steps for the program. Alalalala AlA
full error If memory expansion is possible, compilation
will become possible when the memory is
expanded.
In the program, high-level instructions, which
execute in every scan and at the leading edge
of the trigger, are programmed to be triggered
High-level by one contact. (e.g. FO (MV) and PO (PMV)
E7 | instruction | Stops | are programmed using the same trigger AlA|A|A|A|A
type error continuously.)
= Correct the program so that the high-level
instructions executed in every scan and only
at the leading edge are triggered separately.
High-level There is an incorrect operand in an instruction
instruction which requires a specific combination of
E8 | operand Stops | operands (for example, the operands mustall | A| A|A|A|A|A|[A|A
combina- be of a certain type).
tion error = Enter the correct combination of operands.
No
E9 program Stops Program may be damaged. . AlA
=Try to send the program again.
error
Rewrite When inputting with the programming tool
during ) software, a deletion, addition or change of
E10 | RUN Conti- | order of an instruction(ED, LBL, SUB, RET, Alala
nues | INT, IRET, SSTP, and STPE) that cannot
syntax perform a rewrite during RUN is being
error attempted. Nothing is written to the CPU.
A: Available

17-79




17.4.2 Table of Self-Diagnostic Error

Opera-
Error . o I
e Name tion Description and steps to take i % a
co status Piolo|N|X|o|la|a
o ld|ld|a|ala|la|a
(I I I oy T i R LL W I W (NS
Probably a hardware abnormality
E20 | CPU error Stops —Please contact your dealer. AlAIA
RAM
E21 errorl
RAM
E22 error2
RAM Probably an abnormality in the internal RAM.
E23 error3 Stops —Please contact your dealer. AlATA
RAM
E24 error4
RAM
E25 errors
Master
memory The models of master memories are different. A
E25 | model Stops | Use the master memories created with the )
unmatch same model.
error
FP-e,FP0O,FPOR,FP X ,and FP1
C14,C16:Probably a hardware abnormality.
= Please contact your dealer.
FP-X:
When the master memory cassette is
mounted, the master memory cassette may
be damaged. Remove the master memory,
and check whether the ERROR turns off.
When the ERROR turned off, rewrite the
master memory as its contents are damaged,
and use it again.
When the ERROR does not turn off, please
! tact dealer.
E26 g%el\;l S Stops |-S2aCt your dealer AlA|A|A]A|A[A]A
error FP1C24,C40,C56,C72,and FP-M:
Probably an abnormality in the memory unit
—=Program the memory unit again and try to
operate. If the same error is detected, try to
operate with another memory unit.
FP2,FP2SH,FP10SH,and FP3:
There may be a problem with the installed
ROM.
-ROM is not installed.
-ROM contents are damaged.
-Program size stored on the ROM is larger
than the capacity of the ROM
—=Check the contents of the ROM
Unit Units installed exceed the limitations.(i.e.,4 or
E27 | installation | Stops more link units) ) . AlA|A|A|A|A
= Turn off the power and re-configure units
error .
referring to the hardware manual.
System Probably an abnormality in the system
. register.
E28 reergcl)?ter Stops = Check the system register setting or A
initialize the system registers.
*1) This error occurs on FP-X Ver2.0 or later. A: Available
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Opera-
Error . Aor 5
= Name tion Description and steps to take i % Q
co status Voo || X |a|lala
o lad|d|a|a|a|a|a
(I Iy Iy Iy Iy T Oy W R
Configu-
ration A parameter error was detected in the
E29 Stops | MEWNET-W2 configuration area. Set a Al A
parameter correct parameter.
error
Interrupt Probably a hardware abnormality.
E30 error 0 Stops = Please contact your dealer.
An interrupt occurred without an interrupt
Interrupt request . A hardware problem or error due to
E31 Stops | noise is possible. AlA|A|A|A|A|A|A
error 1 = Turn off the power and check the noise
conditions.
There is no interrupt program for an interrupt
Interrupt which occurred.
E32 Stops | = Check the number of the interrupt program | A| A|A|A|A|A|A|A
error 2 and change it to agree with the interrupt
request..
Multi-CPU Thi h FP3/FP10SH i
is error occurs when a is
£33 | data CPU2 | \ed as CPU2 for a multi-CPU system. AlA
unmatch | Stops | _Refer to “Multi-CPU system Manual”.
error
An abnormal unit is installed.
-FP X, FPOR(FPOR mode),FP-X, FP2,FP2SH
and FP10SH:
Check the contents of special data register
DT90036 and locate the abnormal unit. Then
1/O status turn off the power and replace the unit with a
E34 error Stops | aw one. AlALA AlA
-FP3:
Check the contents of special data register
DT9036 and locate the abnormal unit. Then
turn off the power and replace the unit with a
new one.
MEWNET-E A unit, which cannot be installed on the slave
slave station of the MEWNET-F link system, is
E35 il | uni Stops | installed on the slave station. A|lA|A
illegal unit —=Remove the illegal unit from the slave
error station.
MEWNET-F The number of slots or I/O points used for
(remote MEWNET-F(remote 1/0) system exceeds the
limitation.
E36 I{O). . Stops =Re-configure the system so that the ALAA
limitation number of slots and I/O points is within the
error specified range.
MEWNET-F 1/O overlap or I/O setting that is over the
110 range is detected in the allocated 1/O and
E37 mapping Stops | \IEWNET-F /0 map. ALALA
error —=Re-configure the I/O map correctly
A: Available
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code

Name

Opera
-tion
status

Description and steps to take

FP-e
FPO

FPOR
FPX

FP-X
FP2

FP2SH
FP10SH

E38

MEWNET-F
slave I/O
terminal
mapping
error

Stops

1/0O mapping for remote 1/O terminal

boards, remote 1/O terminal units and 1/0 link
is not correct.

—Re-configure the 1/0 map for slave stations
according to the I/O points of the slave
stations.

E39

IC card
read error

Stops

When reading in the program from the IC
memory card(due to automatic reading
because of the dip switch setting or program
switching due to F14(PGRD) instruction):

- IC memory card is not installed.

- There is no program file or it is damaged.
- Writing is disabled.

- There is an abnormality in the
AUTOEXEC.SPG file.

- Program size stored on the card is larger
than the capacity of the CPU.

=lInstall an IC memory card that has the
program properly recorded and execute the
read once again.

E40

1/0 error

Sele-
ctable

Abnormal 1/O unit.

FPZ, FP-X:

Check the contents of special data register
DT90002 and abnormal FPX expansion unit
(application cassette for FP-X). Then check
the unit.

FP2 and FP2SH:

Check the contents of special data registers
DT90002,DT90003 and abnormal I/O unit.
Then check the unit.

Selection of operation status using system
register21:

-to continue operation, set 1

-to stop operation, set 0

Verification is possible in FPWIN GR/Pro at
“I/O error” in the status display function.

MEWNET-TR communication error

FP3 and FP10SH:

Check the contents of special data
registers(FP3:DT9002,DT9003,FP10SH:DT9
0002,DT90003) and the erroneous master
unit and abnormal I/O unit. Then check the
unit.

Selection of operation status using system
register21:

-to continue operation, set 1

-to stop operation, set 0

Verification is possible in FPWIN GR/Pro at
“I/O error” in the status display function.

A: Available
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Error
code

Name

Opera-
tion
status

Description and steps to take

FP-e
FPO

FPOR
FPX

FP-X

FP2
FP2SH
FP10SH

E41

Intelligent
unit error

Selec-
table

An abnormality in an intelligent unit.

FPZ, FP-X:

Check the contents of special data register
“DT90006” and locate the abnormal FP
intelligent unit (application cassette for FP-X).
FP2,FP2SH,and FP10SH:

Check the contents of special data registers
DT90006,DT90007 and locate the abnormal
intelligent unit. Then check the unit referring
to its manual..

Selection of operation status using system
register22:

-to continue operation, set 1

-to stop operation, set 0

FP3:

Check the contents of special data registers
DT9006,DT9007 and locate the abnormal
intelligent unit. Then check the unit referring
to its manual..

Selection of operation status using system
register22:

-to continue operation, set 1

-to stop operation, set 0

Verification is possible in FPWIN GR/Pro at
“I/O error” in the status display function.

E42

1/0O unit
verify error

Selec-
table

1/O unit(Expansion unit) wiring condition has
changed compared to that at time of power-
up.

= Check the contents of special data register
(FPO: DT9010,

FPZ, FP-X: DT90010,DT90011) and locate
the erroneous expansion unit.

It checks whether an expansion connector is
in agreement.

= Check the contents of special data register
(FP2,FP2SH,and
FP10SH:DT90010,DT90011,FP3
DT9010,DT9011)

Selection of operation status using system
register23:

-to continue operation, set 1

-to stop operation, set 0

Verification is possible in FPWIN GR/Pro at
“I/O error” in the status display function.

A: Available
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Error
code

Name

Opera-
tion
status

Description and steps to take

FP-e

FPO

FPOR
FPX

FP-X
FP2

FP2SH
FP10SH

E43

System
watching
dog timer
error

Selec-
table

Scan time required for program execution
exceeds the setting of the system watching
dog timer.

= Check the program and modify it so that
the program can execute a scan within the
specified time.

Selection of operation status using system
register24:

-to continue operation, set 1

-to stop operation, set 0

E44

Slave
station
connecting
time error
for
MEWNET-F
system

Selec-
table

The time required for slave station
connection exceeds the setting of the system
register 35.

Selection of operation status using system
register25:

-to continue operation, set 1

-to stop operation, set 0

E45

Operation
error

Selec-
table

Operation became impossible when a high-
level instruction was executed.
Selection of operation status using system
register26:
-to continue operation, set K1
-to stop operation, set KO
The address of operation error can be
confirmed in either special data registers
DT9017 and DT9018, or DT90017 and
DT90018. (It varies according to the model to
be used.)
DT9017, DT9018: FP-e, FPO,
FPOR(FP0O mode)
DT90017, DT90018: FPY, FP-X,
FPOR(FPOR mode),
FP2, FP2SH, FP10SH
Verification is possible in FPWIN GR/Pro at
“I/O error” in the status display function.

A: Available
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Error
code

Name

Opera-
tion
status

Description and steps to take

FP-e
FPO

FPOR
FPX

FP-X

FP2

FP2SH
FP10SH

E46

Remote
110
commu-
nication
error

Selec-
table

S-LINK error Occurs only in FPO-SL1

When one of the S-LINK errors (ERR1, 3 or
4) has been detected, error code E46 (remote
1/0O (S-LINK) communication error) is stored.
Selection of operation status using system
register27:

-to continue operation, set K1

-to stop operation, set KO

Selec-
table

MEWNET-F communication error

A communication abnormally was caused by
a transmission cable or during the power-
down of a slave station.

FP2, FP2SH, and FP10SH:

Check the contents of special data registers
DT90131 to DT90137 and locate the
abnormal slave station and recover the
communication condition.

FP3:

Check the contents of special data registers
DT9131 to DT9137 and locate the abnormal
slave station and recover the communication
condition.

Selection of operation status using system
register27:

-to continue operation, set K1

-to stop operation, set KO

E47

MEW-NET-
F

attribute
error

Selec-
table

In the unit on the slave station, an
abnormality such as:

-missing unit

-abnormal intelligent unit was detected.

FP2, FP2SH, and FP10SH:

Check the contents of special data registers
DT90131 to DT90137 and locate the
abnormal slave station and recover the slave
condition.

FP3:

Check the contents of special data registers
DT9131 to DT9137 and locate the abnormal
slave station and recover the slave condition.
Selection of operation status using system
register28:

-to continue operation, set 1

-to stop operation, set 0

E49

Expansion
unit power
supply
sequence
error

Stops

The power supply for the expansion unit was
turned on after the control unit.

Turn on the power supply for the expansion
unit at the same time or before the control
unit is turned on.

E50

Backup
battery
error

Conti-
nues

The voltage of the backup battery lowered or
the backup battery of control unit is not
installed.

= Check the installation of the backup
battery and then replace battery if necessary.
By setting the system register 4, you can
disregard this self-diagnostic error.
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Opera-
Error : I T
Name tion Description and steps to take T 0
L status vlo|8|lw|x||&] S
o |d|lad|la|laja|lal a
{ IR (o I oy I Iy Wy I Wy i W U LL
MEWNET-E Terminal station setting was not properly
. . performed.
E51 termlnal Conti- Check stations at both ends of the A|lA| A
station NUeS | communication path, and set them in the
error terminal station using the dip switches.
Set the INITIALIZE/TEST
MEWNET-F selecto1inmjvbgycfrde892 r to the
E52 1/0 update Conti- | INITIALIZE position while keeping the mode alal a
synchro- nues | selectorin the RUN position. If the same
nous error error occurs after this, please contact your
dealer.
Multi-CPU
/O regis- Abnormality was detected when the multi
E53 tration Conti- CPU system was used. A
error NUES | please contact your dealer.
(CPU2
only)
The voltage of the backup battery for the IC
IC memory memory card lowered. The BATT.LED does
E54 card back- | Conti- | not turn on. Al A
up battery nues | Charge or replace the backup battery of IC
error memory card.(The contents of the IC
memory card cannot be guaranteed.)
The voltage of the backup battery for IC
IC memory memory card lowers. The BATT.LED does
not turn on.
E55 card back- pont- Charge or replace the backup battery of IC Al A
up battery inues | memory card.
error (The contents of the IC memory card cannot
be guaranteed.)
Incompati- The IC memory card installed is not
E56 ble IC Cont- | compatible. Al a
memory inues | Replace the IC memory card compatible
card error with FP2SH/FP10SH.
MEWNET-W2/MCU
No unit for The MEWNET-W2 link unit or
: MCU(Multi communication unit) is not
es7 | e Conti- | 1 talled in the slot specified using the AlA
cor.1f|gu- NUES | configuration data.
ration Either install a unit in the specified slot or
change the parameter.
E100 | Self- The error specified by the F148
to diagnostic Stop (ERR)/P148(PERR) instruction is oclclurred. Alalalalala
= Take steps to clear the error condition
E199 | error set according to the specification you chose.
£200 by F148
‘o (gEEgPMS Conti- alalalalala
E2gg | (PERR). nues
instruction
A :Available
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17.4.3 Table of MEWTOCOL-COM Communication Error

Error

code Name Description
121 NACK error Link system error
122 WACK error Link system error
123 Unit No. overlap Link system error
124 Transmission format Link system error
error
125 Link unit hardware Link system error
error
126 Unit No. setting error | Link system error
127 No support error Link system error
128 No response error Link system error
129 Buffer closed error Link system error
130 Time-out error Link system error
132 .Transm.lssmn Link system error
impossible error
133 Communication stop Link system error
136 No destination error Link system error
138 Other communication Link system error
error
140 BCC error A transfer error occurred in the received data.
141 Format error A command was received that does not fit the format.
142 No support error A command was received that is not supported.
143 Multiple frames A different command was received when processing multiple
procedure error frames.
. . A route number that does not exist was specified. Verify the route
150 Link setting error . . . .
number by designating the transmission station.
151 Transmission Transmission to another device not possible because transmission
time-out error buffer is congested.
152 Transmit disable Transmission processing to another device is not possible.(Link
error unit runaway, etc.)
Command process cannot be received because of multiple frame
153 Busy error processing. Or, cannot be received because command being
processed is congested.
160 Parameter error Content of specified parameter does not exist or cannot be used.
There was a mistake in the contact, data area, data number
161 Data error . . . . . . .
designation, size designation, range, or format designation.
162 Registration over Operation was does when number of registrations was exceeded
error or when there was no registration.
163 PC mode error PC command that cannot be processed was executed during RUN

mode.
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Error

code Name Description
An abnormality occurred when loading RAM to ROM/IC memory
card. There may be a problem with the ROM or IC memory card.
-When loading, the specified contents exceeded the capacity.
External memory .
164 error -Write error occurs.
-ROM or IC memory card is not installed.
-ROM or IC memory card does not conform to specifications
-ROM or IC memory card board is not installed.
A program or system register write operation was executed when
165 Protect error the protect mode (password setting or DIP switch, etc.)or ROM
operation mode was being used.
There was an error in the code format of the address data.
166 Address error Also. when exceeded or insufficient of address data, there was a
mistake in the range designation.
Cannot be read because there is no program in the program
167 No program error area or the memory contains an error. Or, reading was attempted
and No data error .
of data that was not registered.
When inputting with programming tool software, editing of an
168 Rewrite during RUN instruction (ED, SUB, RET, INT, IRET, SSTP, and STPE) that
' error cannot perform a rewrite during RUN is being attempted.
Nothing is written to the CPU.
170 SIM over error Program area was exceeded during a program write process.
171 Exclusive access A command that cannot be processed was executed at the same

control error

time as a command being processed.
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17.5 MEWTOCOL-COM Communication Commands

Table of MEWTOCOL-COM commands

Command name Code Description
RC Reads the on and off status of contact.
(RCS) - Specifies only one point.
Read contact area o .
(RCP) | - Specifies multiple contacts.
(RCC) | - Specifies a range in word units.
WC Turns contacts on and off.
. (WCS) | - Specifies only one point.
Write contact area (WCP) | - Specifies multiple contacts.
(WCC) | - Specifies a range in word units.
Read data area RD Reads the contents of a data area.
Write data area WD Writes data to a data area.
Read timer/counter set value area RS Reads the value set for a timer/counter.
Write timer/counter set value area WS Writes a timer/counter setting value.
Read timer/counter elapsed value area | RK Reads the timer/counter elapsed value.
Write timer/counter elapsed value area | WK Writes the timer/counter elapsed value.
Register or Reset contacts monitored MC Registers the contact to be monitored.
Register or Reset data monitored MD Registers the data to be monitored.
Lo Monitors a registered contact or data using the
Monitoring start MG code “MC or MD".
Preset contact area (fill command) SC Embeds the area of a specified range in a 16-
point on and off pattern.
Preset data area (fill command) sD ert(?s the same contents to the data area of a
specified range.
Read system register RR Reads the contents of a system register.
Write system register WR Specifies the contents of a system register.
Read the status of PLC RT Reads the specifications of the programmable
controller and error codes if an error occurs.
Remote control RM Switches the operation mode of the
programmable controller.
Abort AB Aborts communication.
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17.6 Hexadecimal/Binary/BCD

Decimal Hexadecimal Binary data (BinaryBC%?jg(?tgecimal)
0 0000 00000000 00000000 0000 0000 0000 0000
1 0001 00000000 00000001 0000 0000 0000 0001
2 0002 00000000 00000010 0000 0000 0000 0010
3 0003 00000000 00000011 0000 0000 0000 0011
4 0004 00000000 00000100 0000 0000 0000 0100
5 0005 00000000 00000101 0000 0000 0000 0101
6 0006 00000000 00000110 0000 0000 0000 0110
7 0007 00000000 00000111 0000 0000 0000 0111
8 0008 00000000 00001000 0000 0000 0000 1000
9 0009 00000000 00001001 0000 0000 0000 1001
10 000A 00000000 00001010 0000 0000 0001 0000
11 000B 00000000 00001011 0000 0000 0001 0001
12 000C 00000000 00001100 0000 0000 0001 0010
13 000D 00000000 00001101 0000 0000 0001 0011
14 000E 00000000 00001110 0000 0000 00010100
15 000F 00000000 00001111 0000 0000 0001 0101
16 0010 00000000 00010000 0000 0000 0001 0110
17 0011 00000000 00010001 0000 0000 0001 0111
18 0012 00000000 00010010 0000 0000 0001 1000
19 0013 00000000 00010011 0000 0000 0001 1001
20 0014 00000000 00010100 0000 0000 0010 0000
21 0015 00000000 00010101 0000 0000 0010 0001
22 0016 00000000 00010110 0000 0000 0010 0010
23 0017 00000000 00010111 0000 0000 0010 0011
24 0018 00000000 00011000 0000 0000 0010 0100
25 0019 00000000 00011001 0000 0000 0010 0101
26 001A 00000000 00011010 0000 0000 0010 0110
27 001B 00000000 00011011 0000 0000 0010 0111
28 001C 00000000 00011100 0000 0000 0010 1000
29 001D 00000000 00011101 0000 0000 0010 1001
30 001E 00000000 00011110 0000 0000 0011 0000
31 001F 00000000 00011111 0000 0000 0011 0001
63 003F 00000000 00111111 0000 0000 0110 0011
255 00FF 00000000 11111111 0000 0010 0101 0101

9999 270F 00100111 00001111 1001 1001 1001 1001
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17.7 ASCII Codes

DEL

@

0

%

&

DEL |SPACE

DCH
DCz
DCs

DC4

ETB
CAN

EM
SUB

ESC

FS
GS

RS

us

0
NUL
SOH

STX

ETX

EOT

ENQ | NAK

ACK | SYN
BEL

BS
HT

LF
VT

FF

CR

SO
Sl

b7

b6
b5
b4

0

5
6

1

(0|0

0|0

0|00 0

0|00

1

17| 06] b5|b4|b3| b2 | b1 [bO| R~C
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