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*Thank you for buying and using Panasonic AC Servo Motor and Driver, MINAS A4 Series.

*Read through this Instruction Manual for proper use, especially read "Precautions for
Safety" ( P.8 to 11) without fail for safety purpose.

@- Keep this Manual at an easily accessible place so as to be referred anytime as necessary.
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istediğiniz zaman gerekirse ifade edilecek olan gibi bu Kılavuzda bu yüzden kolay erişilebilir bir yerde tutun.
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Safety Precautions (observe the Following Instructions Without Fail

Observe the following precautions in order to avoid damages on the machinery
and injuries to the operators and other personnel during the operation.

* In this document, the following symbols are used to indicate the level of damages or
injuries which might be incurred by the misoperation ignoring the precautions.

Indicates a potentially hazardous situation which, if not
avoided, will result in death or serious injury.

Indicates a potentially hazardous situation which, if not
& CAUTION avoided, will result in minor injury or property damage.

* The following symbols represent "MUST NOT" or "MUST" operations which you have to
observe. (Note that there are other symbols as well.)

O

Represents "MUST NOT" operation which is inhibited.

0

Represents "MUST" operation which has to be executed.

/\ DANGER

Do not subject the Product to wa-
ter, corrosive or flammable gases,
and combustibles.

® Failure to observe this in-
struction could result in fire.

Do not subject the cables to exces-
sive force, heavy object, or pinch-
ing force, nor damage the cables.

Failure to observe this in-
struction could result In
electrical shocks, damages

and breakdowns.

Do not put your hands in the ser-
vo driver.

® Failure to observe this in-
struction could result in

burn and electrical shocks.

Do not touch the rotat-
ing portion of the mo-
tor while it is running.

Rotating portion
@ Failure to observe this instruc-
tion could result in injuries.

Do not drive the motor with exter-
nal power.

® Failure to observe this in-
struction could result in fire.

Do not touch the motor, servo driver
and external regenerative resistor of
the driver, since they become very hot.

Failure to observe this in-
struction could result In
burns.




[Before Using the Products]

/\ DANGER

Do not place combustibles near
by the motor, driver and regenera-
tive resistor.

Failure to observe this in-
struction could result in fire.

%,

Do not place the console close to
a heating unit such as a heater or
a large wire wound resistor.

Failure to observe this in-
struction could result in fire

and breakdowns.

Ground the earth terminal of the
motor and driver without fail.

Failure to observe this in-
struction could result in
electrical shocks.

Install an overcurrent protection,
earth leakage breaker, over-tem-
perature protection and emergen-
cy stop apparatus without fail.

Failure to observe this instruc-
tion could result in electrical

shocks, injuries and fire.

Install an emergency stop circuit
externally so that you can stop
the operation and shut off the
power immediately.

Failure to observe this instruction could
result in injuries, electrical shocks, fire,

breakdowns and damages.

Turn off the power and wait for a
longer time than the specified
time, before transporting, wiring
and inspecting the driver.

Failure to observe this in-
struction could result In
electrical shocks.

Install and mount the Product and
machinery securely to prevent
any possible fire or accidents in-
curred by earthquake.

Failure to observe this instruc-
tion could result in electrical

shocks, injuries and fire.

Turn off the power and make it
sure that there is no risk of elec-
trical shocks before tranporting,
wiring and inspecting the motor.

Failure to observe this in-
struction could result In
electrical shocks.

Check and confirm the safety of
the operation after the earthquake.

Failure to observe this instruc-
tion could result in electrical

shocks, injuries and fire.

Wiring has to be carried out by the
qualified and authorized specialist.

Failure to observe this in-
struction could result in

electrical shocks.

Mount the motor, driver and re-
generative resistor on incombust-
ible material such as metal.

Failure to observe this in-
struction could result in fire.

Make the correct phase sequence
of the motor and correct wiring of
the encoder.
Failure to observe this instruction
could result in injuries breakdowns

and damages.




Safety Precautions (observe the Following Instructions Without Fail

/\ CAUTION

Do not hold the motor cable or

motor shaft during the transporta-

tion.
Failure to observe this
instruction could result in

injuries.

Do not block the heat dissipating
holes or put the foreign particles
into them.

Failure to observe this in-
struction could result in
electrical shocks and fire.

Never run or stop the motor with
the electro-magnetic contactor
installed in the main power side.

® Failure to observe this

Do not step on the Product nor

place the heavy object on them.
Failure to observe this
instruction could result in
electrical shocks, injuries,
breakdowns and damages.

instruction could result in
Do not give strong

breakdowns.
impact shock to
the motor shaft.

O

Failure to observe this
instruction could result
in breakdowns.

Do not turn on and off the main
power of the driver repeatedly.

Failure to observe this
instruction could result in
breakdowns.

Do not approach to the machine
since it may suddenly restart after
the power resumption.

Design the machine to secure the
safety for the operator even at a
sudden restart.

® Failure to observe this

Do not make an extreme gain ad-
justment or change of the drive.
Do not keep the machine run-
ning/operating unstably.

\

Failure to observe this
instruction could result in
injuries.

instruction could result in
injuries.

Do not use the built-in brake as a

"Braking" to stop the moving

load.

\

Failure to observe this
instruction could result in
injuries and breakdowns.

Do not give strong impact shock
to the Product.

Failure to observe this
instruction could result in
breakdowns.

Do not modify, disassemble nor
repair the Product.

Failure to observe this in-
struction could result in fire,
electrical shocks and injuries.

Do not pull the cables with exces-
sive force.
® Failure to observe this

instruction could result in
breakdowns.

10




[Before Using the Products]

/\ CAUTION

Use the motor and the driver in
the specified combination.
Failure to observe this

instruction could result in
fire.

-~

Make a wiring correctly and
securely.

0 Failure to observe this

Use the eye bolt of the motor for
transpoation of the motor only,
and never use this for transporta-
tion of the machine.

Failure to observe this
instruction could result in
injuries and breakdowns.

instruction could result in
fire and electrical shocks.
Observe the specified mounting
method and direction.
Failure to observe this

instruction could result in
breakdowns.

Make an appropriate mounting of
the Product matching to its wight
and output rating.

Failure to observe this
instruction could result in
injuries and breakdowns.

-~

Observe the specified voltage.

O

Failure to observe this in-
struction could result in
electrical shocks, injuries
and fire.

Keep the ambient temperature be-
low the permissible temperature
for the motor and driver.

Failure to observe this
instruction could result in
breakdowns.

-~

Connect the brake control relay to
the relay which is to shut off at
emergency stop in series.

Failure to observe this
instruction could result in
injuries and breakdowns.

When you dispose the batter-
ies, observe any applicable reg-
ulations or laws after insulating
them with tape.

Execute the trial run without connecting
the motor to the machine system and fix
the motor. After checking the operation,
connect to the machine system again.

O

Failure to observe this
instruction could result in
Injuries.

When any error occurs, remove
the cause and release the error
after securing the safety, then
restart.

O

Failure to observe this
instruction could result in
injuries.

This Product shall be treated as
Industrial Waste when you
dispose.

11



Maintenance and Inspection sakmve kono

* Routine maintenance and insnection of the driver and motor are essential for the nroner and safe operation.
Surdcu ve motor rutin bakimi ve denetimi uygun ve guvenli ¢calismasi igin gereklidir.

(Notes on Maintenance and Inspection |

>1) Turn on and turn off should be done by operators or inspectors themselves.

2) Internal circuit of the driver is kept charged with high voltage for a while even after power-off. Turn off the
power and allow 15 minutes or longer after LED display of the front panel has gone off, before performing
maintenance and inspection.

3) Disconnect all of the connection to the driver when performing megger test (Insulation resistance mea-
surement) to the driver, otherwise it could result in breakdown of the driver.

(Inspection Items and Cycles |
General and normal running condition

Ambient conditions : 30°C (annual average), load factor of 80% or lower, operating
hours of 20 hours or less per day.

Perform the daily and periodical inspection as per the items below.

Type Cycles Items to be inspected

* Ambient temperature, humidity, speck, dust or foreign object
» Abnormal vibration and noise
 Main circuit voltage

» Odor koku
Daily Daily * Lint or other particles at air holes
Inspection * Cleanness at front portion of the driver and connecter

» Damage of the cables

 Loose connection or misalignment between the motor and
machine or equipment

* Pinching of foreign object at the load

Gunluk muayene

* Loose tightening
Annual * Trace of overheat
» Damage of the terminals

Periodical
inspection

<Note> Inspection cycle may change when the running conditions of the above change.
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(Guideline for Parts Replacement )

[Before Using the Products]

Use the table below for a reference. Parts replacement cycle varies depending on the actual operating
conditions. Defective parts should be replaced or repaired when any error have occurred.

O

Prohibited

Disassembling for inspection and repair should be carried
out only by authorized dealers or service company.

Product

Component

Standard replacement
cycles (hour)

Note

Smoothing capacitor

Approx. 5 years

Cooling fan

2 to 3 years
(20,000 to 30,000 hours)

Aluminum electrolytic
capacitor (on PCB)

Approx. 5 years

gear reducer

Gear reducer

Driver :
Rush current Approx. _100,000 tlmes
preventive relay (dependlng-o-n working

condition)
Rush current preventive Appro>.<. 20,000 tlmes
resistor (dependlng-o-n working
condition)
Bearing 3 to 5 years
(20,000 to 30,000 hours)
Oil seal 5000 hours
Encoder 3 to 5 years
(20,000 to 30,000 hours)
Motor Life time varies depending
on working conditions.
Battery Refer to the instruction
for absolute encoder manual attached to the
battery for absolute
encoder.
Motor with

10,000 hours

These hours or cycles are

reference.

When you experience any
error, replacement is required
even before this standard

replacement cycle.
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Introduction

Outline

MINAS-A4 Series with wide output range from 50W to 5kW, are the high speed, high functionality AC servo
drivers and motors. Thanks to the adoption of a new powerful CPU, A4 Series now realize velocity response
frequency of 1kHz, and contribute to the development of a high-speed machine and drastic shortening of
takt-time.
Standard line-up includes full-closed control and auto-gain tuning function and the motors with 2500P/r
incremental encoder and 17-bit absolute/incremental encoder.

>A4 Series have also improved the user-friendliness by offering a console (option) which enables you to
monitor the rotational speed display, set up parameters, trial run (JOG running) and copy parameters.
A4 Series can support various applications and their requirement by featuring automated gain tuning func-
tion, damping control which achieves a stable "Stop Performance” even in low-stiffness machine and high
speed motor.
This document is designed for the customer to exploit the versatile functions of A4 Series to full extent.

Cautions
1) Any part or whole of this document shall not be reproduced without written permission from us.
2) Contents of this document are subject to change without notice.

On Opening the Product Package

» Make sure that the model is what you have ordered.

» Check if the product is damaged or not during transportation.

* Check if the instruction manual is attached or not.

» Check if the power connector and motor connecters (CN X1 and CN X2 connectors) are attached or not (A
to D-frame).

Contact to a dealer if you find any failures.

Check of the Driver Model

(Contents of Name Plate )

| Pemasenie AC SERVO
MOdel number Model No. MADDT1205  Serial No.P04110001Z — Seria| Number
Rated input/output voltage — e weuv v e.g.):P04110001Z
Rated input/output currentﬁmv o Lot number
Rated output of applicable motor /J/—%‘ Month of prqductlon
g Year of production

( Model Designation ) (Lower 2 digits of AD year)

MADDTI1205 XXX

1to4 5t06 8109 10t0 12 Special specifications
(letters and numbers)
Current detector rating
Frame-size symbol Max. current rating of —‘ Symbol|Current rating
Symbol Frame power device Power supply 05 5A
MADD | Ad-series, A-frame | [symbol[ Current rating | [Symbol] Specifications | |97 7.5A
MBDD A4-series, B-frame T1 10A 1 Single phase, 100V 10 10A
MCDD | A4-series, C-frame T2 15A 2 Single phase, 200V 15 15A
MDDD A4-series, D-frame T3 30A 3 3-phase, 200V 20 20A
MEDD | A4-series, E-frame T5 50A 5 Single/S—phase, 30 30A
MFDD | A4-series, F-frame | [ 77 70A 200V 40 40A
TA 100A 64 64A
B 150A 90 90A
A2 120A
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Model L Panasonic o e 061

Rated i t volt / i 0K e MSVIDSAZS1S NS Ciiss B(T‘u‘svl) AW Serial Number
— INPUT 30AC 92 V  IPg5 .
ated input voltage/curren 16 A CONNECTON X e-g-) 104110001
IRATED OUTPUT ~ 0.2 kW  SERNo. 04110001
RATED FREQ. 200 Hz L t b
Rated output | RATED REV. 3000 r/min ot numbper
Month of production
Rated rotational speed Year of production

(Lower 2 digits of AD year)

(Model Designation |

MSMDS5AZS1S *xxk

1t04 5t06 7 8] 9 10] 11to12C Special specifications
(letters and numbers)
Motor structure

) L7 Design order

Ultra low inertia SIg

Low inertia
MQMA

(L1000\./r\]/etrot.:OOW) Voltage specifications

W 1 |

MSMD | 50w to 750w) | Motor rated output Symbol Specifications
MSMA Low inertia Symbol | Output [|Symbol| Output 1 |100V

(1.0kW to 5.0kW)| ™5a | 50w || 15 | 1.5kW 2 [200V
VDMA I\T%il\(/avl?eglgkw 01 | 100w || 20 | 2.0kw 100/200 common

L_' o )| [To2 [ 200w |[ 25 [ 2.5kw | | z (50W only)
MHMA | High inertia 04 | 400W || 30 | 3.0kW

(S00W t0 5.0kW) | =5 500w |40 | 4.0kw
MEMA | Middle inertia 08 | 750w || 45 | 4.5kw

(400W to 4.5kW) :
. Middle inertia 09 | 900W 50 | 5.0kw

GMA! (900w to 4.5kw) | 10 | 1.0kW

Rotary encoder specifications

Smbol Specifications
Y Format Pulse count | Resolution [ Wire count
P Incremental 2500P/r 10,000 5-wire
S | Absolute/Incremental common 17bit 131,072 7-wire
Motor structure
MSMD, MQMA MAMA
Shaft [Holding brake| Oil seal Symbol Shaft Holding brake| Oil seal
Key way - - - :
Symbol Jith without! With Without! Witk Round |Key way|Without| With |Without| With
center tap A L] [ ) o
S @ @ o B [ J [ [
T [ o Y E [ J [ J [
F [ ] [ [

*The product with oil seal is a special order

product. MSMA, MDMA, MEMA, MGMA, MHMA

Shaft Holding brake| Oil seal

Symbol - . . ;
Round [Key way|Without| With |Without| With

G [ J [ J [ )
H [ J [ J [ )
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Introduction

Check of the Combination of the Driver and the Motor

This drive is designed to be used in a combination with the motor which are specified by us.
Check the series name of the motor, rated output torque, voltage specifications and encoder specifications.

(Clncremental Specifications, 2500P/r |
<Remarks> Do not use in other combinations than those listed below.

5 Applicable motor Applicable driver
ower
SUF;AF,)W biteiels . Model Reie) Model Frame
series rotational speed output
Single phase, MAMA MAMAOQ12P1* 100W MADDT1207 A-frame
200V Ultra low 5000r/min MAMAOQ022P1* 200W MBDDT2210 B-frame
3-phase, inertia MAMAOQ042P1* 400W MCDDT3520 C-frame
200V MAMAO082P1* 750W MDDDT5540 D-frame
Sinale phase MQMAO011P1* 100W MADDT1107 A-frame
glogv ' VAMA MQMAO21P1* 200W MBDDT2110 B-frame
Low 3000r/min MQMAO041P1* 400W MCDDT3120 C-frame
Sinale phase inertia MQMAO012P1* 100W MADDT1205 A-frame
gzogv ' MQMAO22P1* 200W MADDT1207 A-frame
MQMAQ042P1* 400W MBDDT2210 B-frame
MSMD5AZP1* 50W MADDT1105 Aframe
Single phase, MSMDO11P1* 100W MADDT1107
100V MSMD021P1* 200W MBDDT2110 B-frame
MSMD MSMD041P1* 400W MCDDT3120 C-frame
Low 3000r/min MSMD5AZP1* 50W
Single phase, inertia MSMDO012P1* 100W MADDT1205 A-frame
200V MSMD022P1* 200W MADDT1207
MSMDO042P1* 400W MBDDT?2210 B-frame
Single/3-phase MSMDO082P1* 750W MCDDT3520 C-frame
' MSMA102P1* 1.0kW
200V SMA MSMALS2P 1 L 5kW MDDDT5540 D-frame
Low 3000r/min MSMA202P1* 2.0kw MEDDT7364 E-frame
3-phase, inertia MSMA302P1* 3.0kw MFDDTA390
200V MSMA402P1* 4.0kwW F-frame
MSMA502P1* 5.0kW MFDDTB3A2
Single/3-phase, MDMA102P1* 1.0kW MDDDT3530 D-frame
200V MDMA MDMA152P1* 1.5kW MDDDT5540
Middle 2000r/min MDMA202P1* 2.0kw MEDDT7364 E-frame
3-phase, inertia MDMA302P1* 3.0kwW MFDDTA390
200V MDMA402P1* 4.0kwW MEDDTB3A2 F-frame
MDMAS502P1* 5.0kW
Sinale/3-ohase MHMAQ52P1* 500W MCDDT3520 C-frame
9 2005 ’ MHMA102P1* L.OKW MDDDT3530 Dframe
MHMA MHMA152P1* 1.5kW MDDDT5540
High 2000r/min MHMA202P1* 2.0kw MEDDT7364 E-frame
3-phase, inertia MHMA302P1* 3.0kw MFDDTA390
200V MHMA402P1* 4.0kW F-frame
MHMAS502P1* 5.0kw MFDDTB3A2
Single/3-phase, MEMA MFMAO42P1* 400W MCDDT3520 C-frame
200V Middle 2000r/min MFMA152P1* 1.5kW MDDDT5540 D-frame
3-phase, inertia MFMA252P1* 2.5kwW MEDDT7364 E-frame
200V MEMA452P1* 4.5kW MFDDTB3A2 F-frame
Single/3-phase, 200V MGMA MGMAQ92P1* 900W MDDDT5540 D-frame
Middle 1000r/min MGMA202P1* 2.0kwW MEFDDTA390
3-phase, 200V inertia MGMA302P1* 3.0kw MEDDTB3A2 F-frame
MGMA452P1* 4.5kW

<Note>
Suffix of " * " in the applicable motor model represents the motor structure.
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[Before Using the Products]

(Absolute/Incremental Specifications, 17-bit |
<Remarks> Do not use in other combinations than those listed below.
5 Applicable motor Applicable driver
ower
supply et Rzl Model Rated Model Frame
series rotational speed output
Single phase, MAMA MAMAQ12S1* 100W MADDT1207 A-frame
200V Ultra, low 5000 MAMAQ022S1* 200W MBDDT2210 B-frame
3-phase, inertia MAMAQ042S1* 400W MCDDT3520 C-frame
200V MAMAQ082S1* 750W MDDDT5540 D-frame
Single phase MQMA011S1* 100W MADDT1107 A-frame
glogv ' MAMA MQMAO021S1* 200W MBDDT2110 B-frame
Low 3000H/min MQMAO041S1* 400W MCDDT3120 C-frame
Single phase inertia MQMAO012S1* 100W MADDT1205 A-frame
gzogv ’ MOMA022S1* 200W MADDT1207 A-frame
MQMAO042S1* 400W MBDDT2210 B-frame
MSMD5AZS1* 50W MADDT1105 Adrame
Single phase, MSMDO011S1* 100W MADDT1107
100V MSMDO021S1* 200W MBDDT2110 B-frame
MSMD MSMDO041S1* 400W MCDDT3120 C-frame
Low 3000r/min MSMD5AZS1* 50W
Single phase, inertia MSMD012S1* 100W MADDT1205 A-frame
200V MSMD022S1* 200W MADDT1207
MSMD042S1* 400W MBDDT2210 B-frame
Single/3-phase MSMD082S1* 750W MCDDT3520 C-frame
' MSMA102S1* 1.0kW
200V _— VISMALB2S1F L EKW MDDDT5540 D-frame
Low 3000r/miin MSMA202S1* 2.0kwW MEDDT7364 E-frame
3-phase, it MSMA302S1* 3.0kw MFDDTA390
200V MSMA402S1* 4.0kw F-frame
MSMAB02S1* 5.0kwW MFDDTB3A2
Single/3-phase, MDMA102S1* 1.0kW MDDDT3530 D-frame
200V MDMA MDMA152S1* 1.5kW MDDDT5540
Middle 2000rmin MDMA202S1* 2.0kw MEDDT7364 E-frame
3-phase, inertia MDMA302S1* 3.0kw MFDDTA390
200V MDMA402S1* 4.0kw MEDDTB3A2 F-frame
MDMA502S1* 5.0kW
Sinale/3-phase MHMAO052S1* 500W MCDDT3520 C-frame
9 200{’/ ’ MHMA102S1* 1.0kW MDDDT3530 Dtrame
MHMA MHMA152S1* 1.5kW MDDDT5540
High 2000r/min MHMA202S1* 2.0kwW MEDDT7364 E-frame
3-phase, inertia MHMA302S1* 3.0kw MFDDTA390
200V MHMA402S1* 4.0kW F-frame
MHMA502S1* 5.0kwW MFDDTB3A2
Single/3-phase, MEMA MFMAQ42S1* 400W MCDDT3520 C-frame
200V Middle 20008/min MFMA152S1* 1.5kW MDDDT5540 D-frame
3-phase, inertia MFMA252S1* 2.5kW MEDDT7364 E-frame
200V MFMAA452S1* 4.5kW MFDDTB3A2 F-frame
Single/3-phase, 200V MGMA MGMAQ092S1* 900W MDDDT5540 D-frame
Middle 1000r/min MGMA202S1* 2.0kW MFDDTA390
3-phase, 200V inertia MGMA302S1* 3.0kW MEDDTB3A2 F-frame
MGMA452S1* 4.5kW

<Notes>

1) Suffix of " * " in the applicable motor model represents the motor structure.

2) Default of the driver is set for the incremental encoder specifications.
When you use in absolute, make the following operations.
a) Install a battery for absolute encoder. (fefer to P.314, "Options" of Supplement.)|
b) Switch the parameter|PrOB (Absolute encoder setup)| from "1 (default)" to "0".

3) No wiring for back up battery is required when you use the absolute 17-bit encoder in incremental.
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Parts Description

Driver

* A and B-frame

Rotary switch (ID)

Torgque monitor check pin (IM)
Velocity monitor check pin (SP)

Connector

Connector, CN X1

for power input connection
04JFAT-SAXGF

(JST)

Connector, CN X2
for motor connection
06JFAT-SAXGF
(JST)

e C and D-frame

Rotary switch (ID)

Torque monitor check pin (IM)
Velocity monitor check pin (SP)

Connector

Connector, CN X1

for main power connection
05JFAT-SAXGF

JST)

Connector, CN X2
for motor connection
06JFAT-SAXGF
(JsST)

<Note>

Mode switching button Set button
MODE S(I%T

Display LED (6-digit)

Data setup button
@: SHIFT
®:UP
®: DOWN

/ Check pin (G : GND)

Communication
Main power / connector 1, CN X3
input terminals

(L1,L2)

[ ———Communication
Control power connector 2, CN X4
input terminals

(L1C, L2C)

Terminals

for external

regenerative resistor '
(RB1,RB2,RB3)

Terminals

for motor connection
(U,v,w)

/ Connector, CN X5
L for host connection

Connector,CN X6
for encoder connection

[

Connector, CN X7

Screws for earth (x2) for external scale connection

e.g.) : MADDT1207 (Single phase, 200V, 200W : A-frame)

Mode switching button  Set button
MODE SET

Display LED (6-digit)

Data setup button
@: SHIFT
®:UP
®: DOWN

Check pin (G : GND

_— pin ( )
Communication

[~ Main power / connector 1, CN X3

input terminals
(L1,L2,L3)

I Communication
Control power connector 2, CN X4
input terminals

| (L1C, L2C)

Connector, CN X5

_ . L — for host connection
Terminals

for external
regenerative resistor
(RB1,RB2,RB3)

Connector,CN X6
for encoder connection

Terminals
for motor connection

L (U VW)

—— Connector, CN X7
Screws for earth (x2)

for external scale connection

e.g.) : MCDDT1207 (Single/3-phase, 200V, 750W : C-frame)

X1 and X2 are attached in A to D-frame driver.
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[Before Using the Products]

e E and F-frame Rotary switch (ID) Set stl#tton
Mode switching button ©
Torque monitor check pin (IM) MePE Display LED (6-digit)
Velocity monitor check pin (SP) ~~
Data setup button
Main power %: SHIFT
input terminals :UP
LL2Ls) | h@ :kDOV\(/N )
/C eck pin (G : GND
Control power . Screw for cover M3
input terminals\ (\ g
nt
(-0 v, I Communication
O O connector 1, CN X3
Terminals 1 \
for externaN Communication
regenerative O connector 2, CN X4
resistor I
(P, B1, B2) [~ Connector, CN X5
o for host connection
Terminals O Connector,CN X6
for motor for encoder connection
connection
uvw) — Connector, CN X7
for external scale connection
\ Terminal cover
Screws for earth (x2)
-~ _~ Screw for cover M3
e.g.) : MEDDT7364 (3-phase, 200V, 2.0kW : E-frame)
Torgue monitor check pin (IM) Rotary switch (ID) Set button
Velocity monitor check pin (SP) o SET
N Mode switching button ~ Q
N MO Display LED (6-digit)
; — s
Main powgr\ =) Data setup button
input terminals @: SHIFT
(L1,L2,L3) ®:upP
®: DOWN
Control power\ — = é’.:: . Check pin (G : GND)
input terminals = :: E |1Q,\‘| \‘/ Screw for cover M3
a» ¢ — 3
®©y = i= [S=lIw]y| Communication
- = gg | ey connector 1, CN X3
Terminals &E =1 l ~—_
for external — = — | /) l Communication
; = = - tor 2, CN X4
regenerative \ = f_—‘ — | \ l connec )
. o \ /4
resistor = % ¢} l [ Connector, CN X5
(P, B1, B2) - — ‘& for host connection
= = [k
Terminals = — ) | i——— Connector,CN X6
for motor Y | g — e l | for encoder connection
connection = @ = \
(U,V,\W) ] / l Connector, CN X7
— .ﬁ for external scale connection
= N—1 .
= A Terminal cover
— \Screw for cover M3
= N
Screws for earth (x2) §
=N
<Note> e.g.) : MFDDTB3AZ2 (3-phase, 200V, 5.0kW : F-frame)

For details of each model, refer to "Dimens

ions " (P.324 to 326) of Supplement.
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Parts Description

\Y[e](e]§

e MSMD 50W to 750W
* MAMA 100W to 750W
* MQMA 100W to 400W

Encoder cable

Motor cable
Rotary encoder

Connector for brake cable
(onlt applicable to the motor

with electromagnetic brake) Motor frame

Flange Mounting holes (X4)

e.g.) : Low inertia type (MSMD series, 50W)

e MSMA 1.0kW to 5.0kW Connector for motor and brake
e MDMA 1.0kW to 5.0kW Connector for encoder
 MHMA 500W to 5.0kW
 MFMA 400W to 4.5kW
* MGMA 900W to 4.5kW

Oil seal ——]

Mounting holes (X4)
e.g.) : Middle inertia type (MDMA series, 1.0kW)

Flange
Flange

<Note>
For details of each model, refer to "Dimensions " (P.327 to P.341) of Supplement.
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[Before Using the Products]

Console

Connector
T

Console body

Display
(7-segment LED)

Touch panel

<Note>
Console is an option (Part No.: DVOP4420).

(Display/Touch panel |

Display LED (6 digits)

Panasonic

Displays ID number of selected driver (in 2 digits).

g@g@g’g The value set in Pro0 (Address) is ID No.
Displays the parameter No. at parameter setup mode.

[%7 U MINAS

DIGITAL AC SERVO

Press this to shift the digit for data change.

Press this to change the data and to execute the operation
‘ of the selected parameter.
Numerical value increases by pressing (a),

and decreases by pressing ().

SET Button : Shifts to "EXECUTE" display of each mode selected
by mode switching button.

Mode switching button : Switches the mode among the following 6 modes.
(1) Monitor mode
(2) Parameter setup mode
(3) EEPROM write mode
(4) Normal auto-gain tuning mode
(5) AUX function mode
* Trial run (JOG mode)
* Alarm clear
(6) Copy mode
e Parameter copy from the servo driver to the console
* Parameter copy from the console to the servo driver

=
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How to Install

Install the driver and the motor properly to avoid a breakdown or an accident.

Driver

(Installation Place )

1) Indoors, where the products are not subjected to rain or direct sun beams. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and low humidity and dust-free place.

4) Vibration-free place

(Environmental Conditions )

Item Condition
Ambient temperature 0°C to 55°C (free from freezing)
Ambient humidity Less than 90% RH (free from condensation)
Storage temperature —20°C to 80°C (free from freezing)
Storage humidity Less than 90% RH (free from condensation)
Vibration Lower than 5.9m/S2 (0.6G), 10 to 60Hz
Altitude Lower than 1000m

(How to Install

1) Rack-mount type. Install in vertical position, and reserve enough space around the servo driver for ventilation.
Base mount type (rear mount) is standard (A to D-frame)
2) Use the optional mounting bracket when you want to change the mounting face.

A to D-frame e.g.) Incase of C-frame
MADD
MBDD Mounting bracket
MCDD (optional parts)

MDDD

—— Mounting bracket
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[Before Using the Products]

(Mounting Direction and Spacing

» Reserve enough surrounding space for effective cooling.
* Install fans to provide uniform distribution of temperature in the control panel.
* Observe the environmental conditions of the control panel described in the next page.

\ A
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Fan Fan 100mm
or more

n0nn

B pe—
40mm 40mm
or more or more

i
[
100mm
or more
¥
<Note>

It is recommended to use the conductive paint when you make your own mounting bracket, or repaint after
peeling off the paint on the machine for installing the products, in order to make noise countermeasure.

(Caution on Installation )

We have been making the best effort to ensure the highest quality, however, application of exceptionally
large external noise disturbance and static electricity, or failure in input power, wiring and components may
result in unexpected action. It is highly recommended that you make a fail-safe design and secure the safety

in the operative range.
There might be a chance of smoke generation due to the failure of these products. Pay an extra attention

when you apply these products in a clean room environment.
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How to Install

(Installation Place )

Since the conditions of location affect a lot to the motor life, select a place which meets the conditions below.

1) Indoors, where the products are not subjected to rain or direct sun beam. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as a furnace.

5) Easy-to-access place for inspection and cleaning.

6) Vibration-free place.

7) Avoid enclosed place. Motor may gets hot in those enclosure and shorten the motor life.

(Environmental Conditions

Item Condition
Ambient temperature 0°C to 40°C (free from freezing) *1
Ambient humidity Less than 85% RH (free from condensation)
Storage temperature —20°C to 80°C (free from freezing) *2
Storage humidity Less than 85% RH (free from condensation)
Vibration Motor only Lower than 49m/s2 (5G) at running, 24.5m/s? (2.5G) at stall
Impact Motor only Lower than 98m/s2 (10G)

IP65 (except rotating portion of output shaft and lead wire end)
» These motors conform to the test conditions specified in EN
Enclosure rating Motor only standards (EN60529, EN60034-5). Do not use these motors in
application where water proof performance is required such as
continuous wash-down operation.

*1 Ambient temperature to be measured at 5cm away from the motor.
*2 Permissible temperature for short duration such as transportation.

(How to Install )

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
» Mount the motor with cable outlet facing downward for water/oil countermeasure.
2) Vertical mounting
* Use the motor with oil seal (non-standard) when mounting the motor with gear reducer to prevent the
reducer oil/grease from entering to the motor.
3) For mounting dimensions, refer to P.326 to 340 "Dimensions".

(Oil/water Protection

1) Don't submerge the motor cable to water or oil.

2) Install the motor with the cable outlet facing downward. ®

3) Avoid a place where the motor is subjected to oil or water.

4) Use the motor with an oil seal when used with the gear reducer, so that Oil, water
the oil may not enter to the motor through shaft.
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[Before Using the Products]

(Stress to Cables |

1) Avoid a stress application to the cable outlet and connecting portion by bending or self-weight.

2) Especially in an application where the motor itself travels, fix the attached cable and contain the extension
junction cable into the bearer so that the stress by bending can be minimized.

3) Take the cable bending radius as large as possible. (Minimum R20mm)
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(Permissible Load to Output Shaft |

1) Design the mechanical system so that the applied radial load and/or thrust load to
the motor shaft at installation and at normal operation can meet the permissible
value specified to each model.

2) Pay an extra attention when you use a rigid coupling. (Excess bending load may
damage the shaft or deteriorate the bearing life.

3) Use a flexible coupling with high stiffness designed exclusively for servo application
in order to make a radial thrust caused by micro misalignment smaller than the
permissible value.

4) For permissible load of each model, refer to P.342, "List of Permissible Load to Output Shaft" of Supple-
ment.

[Notes on Installation)

1) Do not apply direct impact to the shaft by hammer while attaching/detaching a coupling to and from the
motor shaft.
(Or it may damage the encoder mounted on the other side of the shaft.)

2) Make a full alignment. (incomplete alignment may cause vibration and damage the bearing.)

3) If the motor shaft is not electrically grounded, it may cause electrolytic corrosion to the bearing depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Check
and verification by customer is required.
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How to Install

Console

(Installation Place )

1) Indoors, where the products are not subjected to rain or direct sun beam. The products are not water-
proof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous acid,
chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from splash of
inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and low humidity and dust-free place.

4) Easy-to-access place for inspection and cleaning

(Environmental Conditions |

Item Condition
Ambient temperature 0°C to 55°C (free from freezing)
Ambient humidity Less than 90% RH (free from condensation)
Sorage temperature —20°C to 80°C (free from freezing)
Sorage humidity Less than 90% RH (free from condensation)
Vibration Lower than 5.9m/s2 (0.6G), 10 to 60Hz
Impact Comform to JISC0044 (Free fall test, 1m for 2 directions, 2 cycles)
Altitude Lower than 1000m

<Cautions>

» Do not give strong impact to the products.

* Do not drop the products.

* Do not pull the calbes with excess force.

« Avoid the place near to the heat source such as a heater or a large winding resistor.

(How to Connect |

Connect to
CN X4.

<Remarks>
» Connect the console connector securely to CN X4 connector of the driver
* Never pull the cable to plug in or plug out.
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System Configuration and Wiring

Overall Wiring (Connecting Example of C-frame, 3-phase)

* Wiring of the Main Circuit

Circuit Breaker (NFB) (see P32, 33 and 309.)

Use the circuit breaker matching capacity
of the power source to protect the power
lines.

Noise Filter (NF) 28 P309)

Prevents external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC) &¢&P322and 33)

Turns on/off the main power of the servo

driver.

Use a surge absorber together with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (see P321)

Reduces harmonic current of the main
power.

Pin RB1 (6-pin), RB2 (4-pin), and

RB3 (5-pin)

* RB2 and RB3 to be kept shorted for

normal operation.

* When the capacity shortage of
the regenerative resister is found,
disconnect a shorting bar
between RB2 and RB3, then
connect the external regenerative

resister between RB1 and RB2.

(Note that no regenerative resister
is equipped in Frame A and B type.
Install an external regenerative
resister on incombustible materi-
al, such as metal. Follow the same
wiring connection as the above.)
When you connect an external
regenerative resister, set up
Parameter No. 6C to 1 or 2.

28

» Connection to
the Connector, CN X1
(connection to input power)
L1 (Pin-5)

L2 (Pin-4)
L3 (Pin-3)

L1C (Pin-2)
L2C (Pin-1)

» Connection to the Connector, CN X2
(connection to external components)
RB1 (Pin-6)

RB2 (Pin-4)

Ground (earth) 7
Handle lever

Use this for connector
connection. Store this after
connection for other occasions.
(see page for connection.)

Regenerative resistor (optional)

<Remarks>

e When you use an external regenerative resister, install
an external protective apparatus, such as thermal fuse
without fail.

* Thermal fuse and thermostat are built in to the regenera-
tive resistor (Option). If the thermal fuse is activated, it
will not resume.



[Preparation]

PC (to be supplied by customer)

Setup support software

"PANATERM® "
DV0OP4460
(English, Japanese version/option)

uoneJtedald

Console (option)
DV0P4420

* Wiring to Connector, CN X3/X4 (option)
(Connection to PC or host controller)

00000

» Wiring to Connector, CN X5
(Connection to host controller)

Q000000

Junction cable for encoder

J[' SR> =@ =@ = Er === @ O P

—

» Wiring to Connector, CN X6
(Connection to encoder)

/—————-m—-—
va

Short bar
U-phase (red)
V-phase (white)
W-phase (black)

Junction cable for motor
» Wiring to Connector, CN X2

(Connection to motor driving DC Power supply
phase and ground) for brake
DC24V
(to be supplied by customer)
Junction cable
for brake N9
~9

H 1 High voltage
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System Configuration and Wiring

Overall Wiring (Connecting Example of E-frame)

* Wiring of the Main Circuit

Circuit Breaker (NFB) (see P32, 33 and 309.)

Use the circuit breaker matching capacity
of the power source to protect the power
lines.

Noise Filter (NF) 828 P309)

Prevents external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

(see P.32 and 33.)

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use a surge absorber together with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (see P-321)

Reduces harmonic current of the main
power.

Pin P, B1 and B2...

« B1 and B2 to be kept shorted for

normal operation.

G o 2]
ol ol
¢ | D]
» Connection with input
power supply

= “

e ®9 L2

L3

r

t

» Connection to external components
P

y .

* When the capacity shortage of the
regenerative resister is found,
disconnect a short bar between B1
and B2, then connect the external
regenerative resister between P
and B2.

Install an external regenerative
resister on incombustible material,
such as metal . Follow the same
wiring connection as the above.
When you connect an external
regenerative resister, set up
Parameter No. 6C to 1 or 2.

30

B2

| -ap

GrourF(earth)

Regenerative resistor (optional)

<Remarks>

¢ \When you use an external regenerative resister,
install an external protective apparatus, such as
thermal fuse without fail.

* Thermal fuse and thermostat are built in to the re-
generative resistor (Option). If the thermal fuse is
activated, it will not resume.



[Preparation]

PC (to be supplied by customer)

P
)

ir.@@

X é i

}

;\

!

%
a

-

N

Junction cable
for encoder

Setup support software

"PANATERM® "
DV0OP4460
(English, Japanese version/option)

i)
-
D
©
QO
=
Q
=2
o
=

Console (option)
DV0OP4420

» Wiring to Connector, CN X3/X4 (option)
(Connection to PC or host controller)

» Wiring to Connector, CN X5
(Connection to host controller)

» Wiring to Connector, CN X6

Short bar

: _E : High voltage

Junction cable for brake

* Wiring to Connector, CN X7
(Connection to external scale)

» Connection to motor driving
phase and ground

From a top Junction cable for motor

U-phase
V-phase
W-phase

DC Power supply for brake
DC24Vv /
(to be supplied by customer)

@ o




System Configuration and Wiring

Driver and List of Applicable Peripheral Equipments

Applicable Valtage Rated |Rsguired| Circuit | Npjse Surge |[Noise filter | Magnetic dig%belteer di%?nbelfer Connecton
motor output |@ e (aied |  filter | absorber | for signal | contactor |(main circuit)| (control cirui)
_ 50W | approx.
MSMD ;I]r;%': —100W | 0.4KVA BMFT61041N
' approx. (3P+1a)
MQMA | 100V | 100W | SPRON
50W | approx.
—200W | 0.5kVA
. approx.
VoMA | onde | 100W | 0.3kvA BMFT61542N
OMA| P50V | 200w | aPProx Eerie
0.5kVA DVOP4170 | DVOP4190

approx.
MAMA 100W 0.3kVA

Driver

MSMD

MADD

10A

MSMD ;l]rggls Soow |approx BMFT61041N
MQMA | 100V 0-kVA (P12 2Ogr?1rt1$2
AWG
. approx. 14 t0 18
Single | 400W | g gy BMFT61542N
MQMA |phase, (3P+1a)

200V
approx.
MAMA 200W 0.5kVA

MBDD | MSMD

MQMA | Single approx. BMFT61541N

F’fgg\‘j 400W" | 5 gkvA (3P+1a)

MSMD approx.

750W
1.3kVA DVOP4180
MCDD DVOP1460 0.75mm?

MAMA | Single/ approx. BMFT61542N AWG18

3-phase,| 400W
MEMA | 200V 0.9kVA (3P+1a)

10109UU09 SAISN|OXS 0 UOIIBUUOD)

approx.
MHMA 500W 1.1KVA 15A

approx.
MAMA 750W 1.6kVA

MDMA approx.

1.0kw 1.8KVA

MHMA

approx. DVOP1450
MGMA 900W' | 1.8kvA BMFT61842N| 2.0mm2

Single/
MDDD | MSMA |3-phase, | 1.0kW | 37500 (3P+1a) | AWG14

200V

MHMA

20A DVOP4220
MDMA 1 5kW | &PProx.
. 2.3kVA

MSMA

MFMA

Terminal
block
approx. 2.0mm2 M5

MSMA 2.0kw
3.3kVA BMF6352N| AWG14 100
MEDD 3- phase, 30A (3P+2a2b) smaller

MHMA | 200V

MDMA

approx. 3.5mm?
MFMA 2.5kW | 3 giva AWG12 5.3




[Preparation]

- Applicable Rated |TSaWer | proaker | Noise Surge |Noise filter | Magnetic d_CabIe Cable .
) . iameter | diameter
Driver | otor | VO'ta9 output |@hefaes (taied | filter | absorber | for signal | contactor |(main circuit) |(control ciruit) Connecton
approx.
MGMA 2.0kW |3 gy
MDMA
BMF6352N
MHMA 3 0kW | 2PPIOX: (3P+2a2h) T
MSMA : 4.5kVA o
3.5mm?2 )
MGMA AWG12 Terminal %_
block | ]
MDMA M5
3- phase, > |11.00r
MFDD | MHMA | 200V | 4.0kw [ SRV | 50A |DVOP3410 | DVOP1450 | DVOP1460 OA'\7N5£;"{?3 smaller
MSMA
approx. 5.3
MFMA 4.5KW 6.8kVA BMF6652N
MGMA : approx. (3P+2a2b)
7.5kVA
5.3mm?2
MDMA AWG10
approx.
MHMA 5.0kW |75
MSMA

« Select a single and 3-phase common specifications according to the power source.

» Manufacturer of circuit breaker and magnetic contactor : Matsushita Electric Works.
To comply to EC Directives, install a circuit breaker between the power and the noise filter without fail, and
the circuit breaker should conform to IEC Standards and UL recognized (Listed and ® marked).
5000Arms, 240V is the maximum capacity to be delivered to the circuit of 750W or larger model when the
maximum current value of the circuit breaker is limited to 20A.

« For details of noise filters, refer to P.309, "Noise Filter" and P.311, "Driver and List of Applicable Peripheral
Equipments (EC Directives)" of Supplement.

<Remarks>

* Select and use the circuit breaker and noise filter with matching capacity to those of the power source,
considering the load conditions as well.

 Terminal block and protective earth terminal
Use a copper conductor cable with temperature rating of 60°C or higher.
Protective earth terminal is M4 for A to D-frame, and M5 for E and F-frame.
Larger tightening torque of the screw than the max. value (M4 : 1.2 N-m, M5 : 2.0 N-m) may damage the
terminal block.

« Earth cable diameter should be 2.0mm? (AWG14) or larger for 50W to 2.0kW model, and 3.5mm? (AWG12)
or larger for 2.5kW to 4.0kW, and 5.3mm? (AWG10) or larger for 4.5kW to 5kW model.

» Use the attached exclusive connectors for A to D-frame, and maintain the peeled off length of 8 to 9mm.

* Tightening torque of the screws for connector (CN X5) for the connection to the host to be 0.3 to 0.35 N-m.
Larger tightening torque than these may damage the connector at the driver side.
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System Configuration and Wiring

Wiring of the Main Circuit (A to D-frame)

» Wiring should be performed by a specialist or an authorized personnel.
» Do not turn on the power until the wiring is completed.

Tips on Wiring 8 to 9mm
( : ) : R
1) Peel off the insulation cover of the cable.

(Observe the dimension as the right fig. shows.) :=

2) Insert the cable to the connector detached from the driver. (See P.37 for details.)

) G

oCheck the name plate of the driver for power
specifications.

oProvide a circuit breaker, or a leakage breaker. The
leakage breaker to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.

OProvide a noise filter without fail.

3) Connect the wired connector to the driver.

| OProvide a surge absorber to a coil of the Magnetic
Power 5| L1 Contactor. Never start/stop the motor with this
supply_NFB NF MCHLH 4 | L2 Magnetic Contactor.
Connect a fuse in series with the surge absorber. Ask
B , 3 L3 the manufacturer of the Magnetic Contactor for the
2 | L1C fuse rating.
OProvide an AC Reactor.
1 |Lec OConnect L1 and L1C, and L3 and L2C at single
- CN X1 phase use (100V and 200V), and don't use L2.
o] 6 |RrBL OMatch the colors of the motor lead wires to those of the
7 corresponding motor output terminals (U,V,W).
P I: 5 [RB3 oDon't disconnect the shorting cable between RB2 and
Yellow oL 4 |rB2 RB3 (C and D frame type). Disconnect this only when
(X2) the external regenerative register is used.
OAvoid shorting and ground fault. Don't connect
the main power.
*Connect pin 3 of the connector on the amplifier
side with pin 1 of the connector on the motor side.
OEarth-ground this.
oConnect the protective earth terminal ((2)) of the driver
and the protective earth (earth plate) of the control panel
without fail to prevent electrical shock.
— oDon't co-clamp the earth wires to the protective earth
terminal (@) . Two terminals are provided.

Ground resistance - 100Q max. —©Don't connect the earth cable to other inserting
For applicable wire, refer to P32 and 33.S/0t, nor make them touch.

Saam OCompose a duplex Brake Control Circuit so that the
D2C4V DC power supply brake can also_ be activated by an external
for brake emergency stop S|g_nal. _
O0The Electromagnetic Brake has no polarity.
Surge absorber OFor the capacity of the electromagnetic brake and
how to use it, refer to P.47, "Specifications of Built-in
Fuse (5A) Holding Brake".

OProvide a surge absorber.
OConnect a 5A fuse in series with the surge absorber.
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[Preparation]

Wiring of the Main Circuit (E and F-frame)

» Wiring should be performed by a specialist or an authorized personnel.
» Do not turn on the power until the wiring is completed.

[Tips on Wiring]
1) Take off the cover fixing screws, and detach the terminal cover.

2) Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal block. For cable
diameter and size, rater to "Driver and List of Applicable Peripheral Equipments” (P.32 and 33).

uoneJtedald

3) Attache the terminal cover and fix with screws.
Fastening torque of cover fixed screw in less than 0.2 N-m.

oCheck the name plate of the driver for power
specifications.

OProvide a circuit breaker, or a leakage breaker.
The leakage breaker to be the one designed for
"Inverter" and is equipped with countermea-

Green|E

crer plate) of the control panel without fail to

D prevent electrical shock.
OoDon't co-clamp the earth wires to the protective
earth terminal (2)) . Two terminals are provided.
4 Motor OoDon't connect the earth cable to other inserting
— slot, nor make them touch.
Ground resistance : 100Q2 max.

For applicable wire, refer to P32 and 33. -0 Compose a duplex Brake Control Circuit so that

sures for harmonics.
— L1 oProvide a noise filter without fail.
Power OProvide a surge absorber to a coil of the
supply [ |NTB NF MCHLH L2 Magnetic Contactor. Never start/stop the
motor with this Magnetic Contactor.
] L3 Connect a fuse in series with the surge
absorber. Ask the manufacturer of the Magnetic
r Contactor for the fuse rating.
i OProvide an AC Reactor.
= oDon't disconnect the short bar between B1 and
""""" P B2. Disconnect this only when an external
B1 regenerative register is used.
OMatch the colors of the motor lead wires to
; |: B2 those of the corresponding motor output
Y&'%"’ """"" terminals (U,V,W).
[oaql W U U OAvoid shorting and ground fault.
Don't connect the main power.
v O Earth-ground this.
W oConnect the protective earth terminal (2)) of
the driver and the protective earth (earth
@

5 o\ the brake can also be activated by an external
DC emergency stop signal.
24v | DC power supply O0The Electromagnetic Brake has no polarity.
for brake oFor the capacity of the electromagnetic brake

and how to use it, refer to P.47, "Specifications
of Built-in Holding Brake".
Fuse (5A) oProvide a surge absorber.
OConnect a 5A fuse in series with the surge
absorber.

Surge absorber
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System Configuration and Wiring

(Wiring Diagram |

Compose the circuit so that the main circuit power will be shut off when an error occurs.

| In Case of Single Phase,

100V (A and B-frame) |

| In Case of Single Phase, 200V (A and B-frame) |

+10% +10%

Power supply Single phase, 100V _jgq, t0 115V _jg5e,

Built-in thermostat of an external
regenerative resistor (light yellow)

’ ON OFF ALM
—o,
[

' *=Surge absorber

oed

_MC L

L1 || Main power
supply

Control power:
supply

|Ecterna| regenerative resistorf.'.'

172167-1

Tyco Electronics AMP Lo RB2

Red : R U
White 5|2 v Motor

BIGack 3 W

reen T |

®|S
e @

172159-1
Tyco Electronics AMP

I@ﬂ AL
DC12 to 24V

[E——
[}
=]
p=}
=}
®
Q
=
o
=]

+10% +10%

Power supply Single phase, 200V _jgq, t0 240V _jg5,

Built-in thermostat of an external
regenerative resistor (light yellow)

' ON OFF ALM >
'+ —Surge absorber
_EMC L | CN X1
. | L1 || Main power
-:-:E: 13 | [supply
L1C|| control power
Use areactor for L2c| [ supply
3-phase ' A NG
|Ecternal regenerative resistor|.2227 7 RB1
172167-1 ; RB3]
Tyco Electronics AMP Lo RB2
Red 1 U
\%

172159-1
Tyco Electronics AMP

DC12 to 24V

|- v

(+5%) (£5%)
R _ R _
In Case of Single Phase, 200V (C and D-frame) | | In Case of 3-Phase, 200V (C and D-frame) |
+10% +10% +10% +10%

Power supply Single phase, 20

<Remarks>

When you use single
phase, connect the main
power between L1 and

OV 150 10 240V _j50,

Built-in thermostat of an external
regenerative resistor (light yellow)

_ON OFFALM

1

172159-1
Tyco Electronics AMP

DC12 to 24V

(+5%)

rber

L3 terminals. ! r—m— - — -
NFB CN X1 '
[—— | | Main power !
supply |
Use areactor for !
3-phase Control powerl
= supply .
(Remove the short wire when you connect |
the external regenerative resistor.) CN X2 :
|Ecterna| regenerative resistorf.‘.‘ IO |
172167-1 .
Tyco Electronics AMP |
Red 111 !
White 51> Motor |

connection
Black I
3|3 |
Green a2 .
I
I

* When you use motor model of
MSMA, MDMA, MFMA, MHMA and
MGMA, use the connections as the
right table shows..

[Motor portion]

Connector : by Japan Aviation Electronics Ind.

<Remark>
Do not connect anything to NC.
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Power supply 3-phase, 200V _jgq, to 240V i,

<Remarks>
When you use single
phase, connect the main
power between L1 and
L3 terminals.

NFB

Built-in thermostat of an external
regenerative resistor (light yellow)
_ON OFFALM
o0

— olo oo—-o—v-—ﬂ: ; z—l
MC et
1 °1 *=—Surge absorber

L

} L1
e 2 | Main power

supply

L3

supply

(Remove the short wire when you connect
the external regenerative resistor.)

[Ecternal regenerative resistor|

Lic }Control power

CN X2

Black

connection

172167-1
Tyco Electronics AMP *
Red 1 —
White > }Motor

Green

1

172159-1
Tyco Electronics AMP

DC12 to 24
(+5%)

Vv

— s

oo PIN No. |Application PIN No. |Application
oo G Brake A Brake
c B H Brake B Brake
JL04V-2E20-4PE-B-R A NC C NC
JLO4HV-2E22-22PE-B-R F U-phase D U-phase
PIN No. |Application | V-phase E V-phase
A U-phase B W-phase F W-phase
B V-phase E Ground G Ground
C W-phase JLO4V-2E20-18PE-B-R D Ground | JLO04V-2E24-11PE-B-R H Ground
D Ground C NC | NC




[Preparation]

In Case of 3-Phase, 200V (E and F-frame) | [Motor portion] o _
Connector : by Japan Aviation Electronics Ind.
Power supply 3-phase, 200V "100° to 230v *10% o/ B
supply 3-phase, ~15% _15% e
Built-in thermostat of an external c °° B )
rzg’\‘ensgjti;/eref-ls-f?r (light yellow) JLO4V-2E20-4PE-B-R 8
_ﬂzcj—o_l_m—o_w—,_[_.@:rl JLO4HV-2E22-22PE-B-R o
T —surge abso_rbe_r _____ PIN No. |Application o
imc L i | A U-phase =}
] =3 ! B V-phase
— ain power
' | L2 | 1 supply | C W-phase
s o L3 '
T Control power | D Ground
| * | | supply ,
gl
[Ecternal regenerative resistor.22 22277777 | P | '
(Remove the short wire when you connect : B1 |
the external regenerative resistor.) :_ ______ E '
Red T |
| ~ || Motor H
L}m”“em” | JL04V-2E20-18PE-B-R  JL04V-2E24-11PE-B-R
_‘,’I"_ i PIN No. | Application PIN No. | Application
. G Brake A Brake
® | H Brake B Brake
' A NC C NC
L ! F U-phase D U-phase
. | | V-phase E V-phase
' B W-phase F W-phase
R | E Ground G Ground
(5%) 36 |
| D Ground H Ground
L o C NC | NC

<Remark> Do not connect anything to NC.

Wiring method to connector (A to D-frame)

« Follow the procedures below for the wiring connection to the Connector CN and [X2].

How to | 1. Peel off the insulation cover of the cable. (see the right fig for exact length for peeling.) 8 to 9mm
connect | 2. Insert the cable to the connecter in the following 2 methods. ]

(a) Using the attached Handle Lever ::

(b) Using a screw driver (blade width of 3.0 to 3.5 mm)

(a) Using handle lever
1 2 3
- b |
Attach the handle lever to the Insert the peeled cable Release the lever.
handling slot on the upper while pressing down the
portion. Press down the lever lever. until it hits the
to push down the spring. insertion slot (round hole).
* You can pull out the cable by pushing down the spring as the above.
(b) Using screw driver
<CAUTION>
l 1 3 « Peel off the cable with
exact length (8 to 9 mm).
» « Take off the connector
from the Servo Driver
- before making
connection.
Press the screw driver to Insert the peeled cable Release the screw driver. « Insert one cable into each
the handling slot on the while pressing down the one of cable insertion
upper portion to push screw driver, until it hits the slot.
(:own the spring. |nsert|(?n slot (round hole).. « Pay attention to injury by
You can pull out the cable by pushing down the spring as the above. screw driver.
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System Configuration and Wiring

Wiring to the Connector, CN X6 (Connection to Encoder)

(Tips on Wiring |

Power o
supply

A

A
Motor | Encoder 30cm or more

T
-a——20m max.——»|

AN J/

P
Connector\ Junction cable

=N

|-—20m max.—m|

Cannon plug Junction cable

1 2L
|a— 20m max. !

AN J/

e N\
Encoder
junction cable

E5V SO () E5V
EOV PR EOV

PS
PS

Encodedr side Driver side
connector CN X6
(Cannon plug)

\_ J

oMaximum cable length between the driver and the motor to be 20m.
Consult with a dealer or distributor if you want to use the longer
cable than 20m. (Refer to the back cover.)

oKeep this wiring away from the main circuit by 30 cm or more. Don't
guide this wiring through the same duct with the main, nor bind
them together.

o Encoder outlets are diffetent by the motors, flyer leads + connecter
and cannon plug type.

°When you make your own encoder junction cable (for connectors,
refer to P.319, "Options (Connector Kit for Motor and Encoder
connection)" of Supplement.
1) Refer to the Wiring Diagram below.
2) Cable to be : Shielded twisted pair cable with core diameter of
0.18mmz2 or larger (AWG24), and with higher bending resistance.

3) Use twisted pair cable for corresponding signal/power wiring.

4) Shielding treatment
* Shield wall of the driver side : Connect to Pin-20 (FG) of CN X6.
* Shield wall of the motor side :
Tyco Electronics AMP
In case of 9-pin (17-bit absolute/incremental encoder) : Connect to pin-3.
In case of 6-pin (2500P/r incremental encoder) : Connect to pin-6.
In case of cannon plug, connect to Pin-J.

5) Connect nothing to the empty terminals of each connector and
Cannon Plug.

(Wiring Diagram ) In case of 2500P/r incremetnal encoder

* MSMD 50W to 750W
* MAMA 100W to 750W

motor

*MQMA 100W to 400W ...

E{ ——I (by Tyco Electrionics, AMP)

Motor side

ST | CN X6
White Esv 4 o~ 1 E5V +5V
i Regulator f[«—
Black Eov 5 ( ) 2 EOV ov g
¥ /‘ 3
x P 4
Light BIue: : PS g : : : (f\) 5 PS
/Mple_ii_ Ps H— 6 BS
]
/ \ Twisted pair Case

172160-1
(by Tyco Electrionics, AMP)

172168-1

Junction cabel . .
Driver side
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[Preparation]

* MSMA  1kW to 5kW N _
« MDMA  1kW to 5kW pmm - o o Pin No. of ConneCtog |CN X8,
* MHMA 500W to 5kW e BV () ESV =V | Regulator +—
R 7,1V ACHNNS S S 2" Eov 9
* MFMA 400W to 4.5kW / o R 3
« MGMA 900W to 4.5kW i Pl f .
v
s g
- s *LPs 5
i rLFe “ S 5
L I >
P Y ‘T'-T/
Straight plug N/MS3106B20-29S ‘
Cable clamp N/MS3057-12A Twisted oair Case
|:|: :I (by Japan Aviation Electrinics Ind.) sted pa
motor ) bel
Motor side Junction cabe Driver side

[Wiring Diagram J In case of 17-bit abosolute/incremetnal encoder

*MSMD 50Wto750W ) S _
« MAMA 100W to 750W CWhite a7 1 EQSN Sy
MQMA 100W to 400W Black | R L (V) 2[Egy |0V [Regulator
: o /‘ 3
. Pl 4
N R oo O ] I
Pink || . s—
———+—| BAT- et PS
Light Blue: ' oS 4 A F
Purple . 55 5 : ( )
s ™ -
Yellow/Green G 3 vy T
Twisted pair | C3s€

172161-1
(by Tyco Electrionics, AMP)

:I 172169-1
(by Tyco Electrionics, AMP)

. .
motor Motor side Junction cabel Driver side
* MSMA 1kW to 5kW _ . R _
« MDMA  1kW to 5kW ST ™ T Pin No. o connecmlr [CN X6,
| E5V
« MHMA  500W to 5kW U revie L (el ov |Reoulator—
« MFMA  400W to 4.5kW ( T b {3
* MGMA 900W to 4.5kW ¥ Pl f 4
. ibatt
—————BAT+ | jan?? > ps
Al i ® s
T L
————— Ps - (v)
meanens Y o Fe BT t
Straight plug N/MS3106B20-29S ‘
Cable clamp  N/MS3057-12A Twisted pair Case

|:|: :I (Japan Aviation Electronics Industry, Ltd.)

motor Juncti bel
. nction . .
Motor side unction cabe Driver side
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System Configuration and Wiring

Wiring to the Connectors, CN X3 and X4 (Connection to PC, Host or Console)

* This servo driver features 2 kinds of cummunicaion function, RS232 and RS485, and you can use in 3
connecting methods.

(In Case of Communication with One Driver Using R8232)

By connecting the PC and the driver via RS232, you can utilize the setup support software, "PANATERM®"
(option). "PANATERM "offers useful functions such as monitoring of various status, setup/change of pa-
rameters and waveform graphic display and so on.

[How to connect]

. . O Shut off both powers of
Exclusive connecting .
,,,,,,, cable the PC and the driver

Refer to "Options". before inserting/pulling

¢ out the connector.
O - Tighten the stop screw
securely.
CN X4 Connector for RS232
(back side)

You can set the rotary switch (ID) to any of 0to F.

(In Case of Communication with Multiple Drivers Using RS232 and RS485)

By connecting the host (PC and host controller) and one driver via RS232 and connecting other drivers via
RS485 each other, you can connect multiple drivers..

RS485 RS485 Host controller
(PC controller)

RS232 =
L 1

CN X4

Set up the rotary switch (ID) to 1to F. Set up the rotary switch (ID) to O.

(In Case of Communication with Multiple Drivers Using RS485 Only |

By connecting the host with all drivers via RS485 you can realize connection with multiple drivers.
* Set up the rotary switch (ID) to 1 to F

<Notes>

* You can connect up to 15 drivers with the host.

* For details, refer to P.278, "Communication"of Supplement.

(Connection with the Console |

Connect to
CN X4
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[Preparation]

Wiring to the Connector, CN X5 (Connection to Host Controller)

* Tips on wiring

4 3m 2

o shorter o Peripheral apparatus such as host controller should be located
within 3m.

Controller

30cm or longer
Power|
supply | [

[

© Separate the main circuit at least 30cm away.
Don't pass them in the same duct, nor bind them together.

uoneJtedald

o Power supply for control signals (Vcc) between COM+ and COM- (Vbc)
should be prepared by customer.

COM+ 1
|:|2:©: oUse shield twisted pair for the wiring of command pulse input and
encoder signal output.

o Don't apply more than 24V to the control signal output terminals, nor run
3 50mA or more to them.

o When the relay is directly driven by the control output signals, install a
diode in parallel with a relay, and in the direction as the Fig. shows. The
= driver might be damaged without a diode installment, or by reverse

Zonxs direction.

COM-

oFrame ground (FG) is connected to the earth terminal inside of the
driver.

* For detailed information, refer to Wiring Diagram at each control mode, P.83 (Position control mode),
P.127 (Velocity control mode), P.161 (Torque control mode) and P.192 (Full-closed control mode).

» Specifications of the Connector, CN X5

Connecter to be prepared by customer

Connector at driver side Manufacturer
Part name Part No.
Connecter (soldering type) ©4306-5011 or
9P 54306-5019 (lead-free) Molex Inc.
52086-5071 Connector cover 5433(1);0501
Connecter (soldering type) 10150-3000VE :
Sumitomo 3M
Connector cover 10350-52A0-008 umi
<Note>

For details, refer to P.312, "Options" of Supplement.

<Remarks>
* Tightening torque of the screws for connector (CN X5) for the connection to the host to be 0.3 to 0.35N-m.
Larger tightening torque than these may damage the connector at the driver side.
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Timing Chart

(Timing Chart |

Control
power supply OFF ON
(L1C,L2C) |
|approx.100 to 300 ms
Internal control OFF s N——
power supply ! approx.2s establishe
| >
. approx.1.5s |
I |<—>| |
Action of : — _
driver CPU reset . (initialization)' *3 usually operation
i Osorlonger ; !
Main < :
power supply ' OFF . . ON
(L1,L2,L3) - 2
: 1 10ms
ror longer
S-RDY output :
(X5, Pin-34 and 35) OFF 1oms oN
or longer |
* I [
Servo-ON input 21> Oms or longer
(X5, Pin-29) OFF ON
: |
<«—>' approx.2ms
Dynamic
bré\ke engaged released
[————>'approx.40ms
Motor - .
energization not-energized energized
-

BRK-OFF output
(X5, Pin-10 and 11)

OFF (brake engaged)

> approx.2ms

ON

Position/Speed/
Torque command

No command entry

(brake released)

y |

I

I

I

I

I

I

I

I

|

I

I

¢
<

I

I

100ms or longer '

>

*] Command

<Cautions>

» The above chart shows the timing from AC power-ON to command input.
« Activate the external command input according to the above timing chart.
*1. In this term Servo-ON input (SRV-ON) turns ON as a hard ware, but operation command can not be

received.

entry

*2. S-RDY output will turn on when both conditions are met, initialization of micro computer has been com-
pleted and the main power has been turned on.

*3. After Internal control power supply , protective functions are active from approx. 1.5 sec after the start of
initializing microcomputer. Please set the signals, especially for protective function, for example over-
travel inhibit input (CWL,CCWL) or external scale input, so as to decide their logic until this term.
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[Preparation]

[When an Error (Alarm) Has Occurred (at Servo-ON Command))

Alarm normal alarm

I
I
Dynamic brake ! engaged *2
-
e L o
Motor energization energize >—1} 0.5to 5ms non-energized g
—_— Q
| ! =
- ! o
(Ssta_gg \I;\’)eady output ready || not ready =
I I
Servo-Alarm output ot alarm : Zarm
(ALM) e
etup value of
Break release output | F|)3r6|3
(BRK-OFF) released (ON) «———=5] engaged (OFF)
motor q botl*l when setup
otor spee value of Pr6B
is shorter,
 Setup value of
released (ON) «P16B___[ : e time 1o fall
! t1 *1 ! engaged when time 10 Ta
motor speed ' | [ below 30r/min
' is shorter,

<Cautions>

*1. t1 will be a shorter time of either the setup value of Pré6B or elapsing time for the motor speed to fall below
30r/min.
t1 will be 0 when the motor is in stall regardless of the setup pf Pr6A.

*2. For the action of dynamic brake at alarm occurrence, refer to an explanation of Pr68, "Sequence at alarm
("Parameter setup" at each control mode) as well.

(When an Alarm Has Been Cleared (at Servo-ON Command) )

1 120ms or longer

I
1
Alarm-clear input E— :
|
I
I

3
>

(A-CLR) clear
Dynamic brake engaged > approx.2ms released

L
Motor energization not-energized approx.40ms energized

I I

I

Brake release output — T
(BRK-OFF) engaged (OFF) o “ released (ON)

Lo |approx.2ms
Servo-Ready output : |

not read , ready

(S-RDY) Y ——

I I
Servo-Alarm output I : :
(ALM) aiarm ! ! not alarm

| 1 100ms or longer '

[N 7
Position/Speed/ _ input enabled
Torque command no input entry
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Timing Chart

( Servo-ON/OFF Action While the Motor Is at Stall (Servo-Lock) |

Servo-ON input

approx.40ms

(SEV-ON) OFF ON OFF
: | approx.2ms E
—— 1
. ! 1 1to 5ms
Dynamic brake engaged *3! released < engaged *2
: i !
1 ! !
| ! t1*1 !
B —
I
Motor energization  not-energized :( > energized ! not-energized
|
I
I
I

I
E rapprox.2ms

Brake release output

(BRK-OFF) engaged (OFF)

<Cautions>
*1. t1 will be determined by Pr6A setup value

released (ON)

engaged (OFF)

*2. For the dynamic brake action at Servo-OFF, refer to an explanation of Pr69, "Sequence at Servo-OFF

("Parameter setup” at each control mode)

as well.

*3. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.
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[Preparation]

( Servo-ON/OFF Action While the Motor Is in Motion |

(Timing at emergency stop or trip. Do not repeat this sequence. During the normal operation, stop the motor,
then make Servo-ON/OFF action.)

at Servo-ON at Servo-OFF Y
— i
Servo-ON input =
OFF OFF
(SEV-ON) ON %
L *4 ! : : >
I« , 11to5ms
' 1
I
Dynamic brake engaged *3 released | engaged *3

energized not-energized *5

Motor energization —not-energized!
apfrox.40ms
I

. N Setup value of

I
approx.2ms « PréB  ————
Brake release output engaged | PP m released (ON) engaged
(BRK-OFF) (OFF) (OFF)
! t1*1
I

I

I

! Motor rotational! |

Motor rotational speed speed . :
|

I

/ I | approx.30rmin, | _ _ T oo ———=
apptox.30r/min | h
_N— - ! Setup value of ! WI en ?%UgB
Motor rotational T :4&,: Va}sugh%rterr
speed l servo validated : ! '
released (ON) engaged (OFF)
_ ' G
No servo-ON until the motor speed | ' (when time to fall
falls below approx. 30r/min. Motor rotational, ' | below 30r/min
speed ! ! is shorter,

approxﬁOr/M _____

<Cautions>

*1. t1 will be a shorter time of either the setup value of Pré6B or elapsing time for the motor speed to fall below
30r/min.

*2. Even though the SRV-ON signal is turned on again during the motor deceleration, Servo-ON will not be
activated until the motor stops.

*3. For the action of dynamic brake at alarm occurrence, refer to an explanation of Pt69, "Sequence at
Servo-OFF ("Parameter setup" at each control mode) as well.

*4. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.

*5. For the motor energization during deceleration at Servo-OFF, refer to an explanation of Pr69, "Sequence
at Serve-OFF ("Parameter setup" at each control mode) as well.
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Built-in Holding Brake

In the applications where the motor drives the vertical axis, this brake would be used to hold and prevent the
work (moving load) from falling by gravity while the power to the servo is shut off.

<Caution>

Use this built-in brake for "Holding" purpose only, that is to hold the stalling status.
Never use this for "Brake" purpose to stop the load in motion.

(Connecting Example |

The following shows the example when the brake is controlled by using the brake release output signal
(BRK-OFF) of the driver.

Relays to be shut off
at emergency stop

Orver” " Surge absorber N
river

| .................. Motor
RY
Vbc é/
oL T
Power supply Fuse
for brake (5A)

_COM—______. DC24V

I . Brake coil
; o1 @BRK-OFF+ L=

<Notes, Cautions>

1. The brake coil has no polarity.

2. Power supply for the brake to be provided by customer. Do not co-use the power supply for the brake and

for the control signals (Vbc).

3. Install a surge absorber as the above Fig. shows to suppress surge voltage generated by ON/OFF action
of the relay (RY). When you use a diode, note that the time from the brake release to brake engagement
is slower than that of the case of using a surge absorber.

. For a surge absorber, refer to P.323, "Recommended Components"of Supplement.

. Recommended components are specified to measure the brake releasing time.

Reactance of the cable varies depending on the cable length, and it might generate surge voltage.
Select a surge absorber so that relay coil voltage (max. rating : 30V, 50mA) and terminal voltage may not
exceed the rating.

(20N

(OutputTiming of BRK-OFF Signal)

* For the brake release timing at power-on, or braking timing at Servo-OFF/Servo-Alarm while the motor is
in motion, refer to P42 , "Timing Chart".

 With the parameter, PréB (Setup of mechanical brake action while the motor is in motion), you can set up
a time between when the motor enters to a free-run from energized status and when BRK-OFF signal
turns off (brake will be engaged), when the Servo-OFF or alarm occurs while the motor is in motion.

<Notes>

1. The lining sound of the brake (chattering and etc.) might be generated while running the motor with built-
in brake, however this does not affect any functionality.

2. Magnetic flux might be generated through the motor shaft while the brake coil is energized (brake is
open). Pay an extra attention when magnetic sensors are used nearby the motor.
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( Specifications of Built-in Holding Brake )

[Preparation]

Mot Mot Static friction |Rotor inertia) Engaging |Releasing| Exciting Rel . Permissible |Permissible
oror otor torque X104 time time  [current DC Al €85G |y ork (J) per total work
S output N-m kg-m2 ms ms* | (atcool-off)| VO!tA€ |onepraking| x 103
50w, 100W 0.29 or more 0.002 35 or less 0.25 39.2 4.9
MSMD 10 or less DC2v
200w, 400W 1.27 or more 0.018 50 or less 0.30 137 441
MAMA or more
750W 2.45 or more 0.075 70 or less |20 or less 0.35 196 147
100W 0.29 or more 0.03 50 or less 0.29 DC1V 137 44.1
MQMA 15 or less
200w, 400W 1.27 or more 0.09 60 or less 0.41 or more 196 147
1.0kW 4.9 or more 0.25 0.74 196
50 orless |15 orless
1.5kW, 2.0kW 7.8 or more 392
0.33 (100) 0.81 490
MSMA 3.0kwW 11.8 or more 80 or less
50 or less
4.0kW, 5.0kwW 16.1 or more 1.35 110 or less (130) 0.90 1470 2156
70 or less
1.0kW 4.9 or more 80 or less 0.59 588 780
135 (200)
1.5kW, 2.0kW 13.7 or more ' 100 or less |50 or less 0.79 1176 1470
3.0kw 16.1 or more 110 or less (130) 0.90 1470 2156
MDMA
35 or less
4.0kwW 21.5 or more 4.25 90 or less (150) 1.10 1078 2450
25 or less
5.0kW 24.5 or more 4.7 1.30 1372 2940
(200)
80 or less
70 or less
500W, 1.0kW 4.9 or more 0.59 588 784
(200) DC2v
1.35
50 or less or more
MHMA 1.5kw 13.7 or more 100 or less (130) 0.79 1176 1470
25 or less
2.0kW to 5.0kW | 24.5 or more 4.7 1.30 1372 2940
(200)
70 or less
400W 4.9 or more 1.35 80 or less 0.59 588 784
(200)
35 or less
MFMA 1.5kw 7.8 or more 4.7 0.83 1372 2940
(150)
2.5kW 21.6 or more 100 or less 1470
8.75 150 or less 0.75 1470
4.5kwW 31.4 or more (450) 2156
50 or less
900w 13.7 or more 1.35 100 or less (130) 0.79 1176 1470
25 or less
MGMA 2.0kwW 24.5 or more 80 or less (200) 1.3
4.7 1372 2940
50 or less
3.0kW, 4.5kW 58.8 or more 150 or less (130) 1.4

* Excitation voltage is DC24+10%.
* *Values represent the ones with DC-cutoff using a surge absorber for holding brake.

Values in () represent those measured by using a diode (VO3C by Renesas Technology Corp.)
» Above values (except static friction torque, releasing voltage and excitation current) represent typical

values.

« Backlash of the built-in holding brake is kept £1° or smaller at ex-factory point.
* Permissible angular acceleration : 30000rad/s? for MAMA series
10000rad/s? for MSMD, MQMA, MSMA, MDMA, MHMA, MFMA and
MGMA series
* Service life of the number of acceleration/deceleration with the above permissible angular acceleration is

more than 10 million times.

(Life end is defined as when the brake backlash drastically changes.)
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Dynamic Brake

This driver is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.

<Caution>
1. Dynamic brake is only for emergency stop.

Do not start/stop the motor by turning on/off the Servo-ON signal (SRV-ON).
Or it may damage the dynamic brake circuit of the driver.

The motor becomes a dynamo when driven externally, and shorting current runs
while this dynamic brake is activated and might cause smoking or fire.

2. Dynamic brake is a short-duration rating, and designed for only emergency stop. Allow approx. 3 minutes
pause when the dynamic brake is activated during high-speed running.
(Over-current protection (error code No. 14) may be activated when the dynamic brake circuit inside the
F-frame amplifier has overheated.)

* You can activate the dynamic brake in the following cases.

1) When the main power is turned off

2) At Servo-OFF

3) When one of the protective function is activated.

4) When over-travel inhibit input (CWL, CCWL) of CN X5 is activated
In the above cases from 1) to 4), you can select either activation of the dynamic brake or making the
motor free-run during deceleration or after the stop, with parameter.
Note that when the control power is off, the dynamic brake will be kept activated.

1) Setup of driving condition from deceleration to after stop by main power-off (Pr67)

Sequence at main Driving condition Cc(i)g\t/?aﬂitgn()f
power-off (Pr67) during deceleration| after stalling counter
Setup value of Pr67

v
0 ps |—1 b8 | [ cea |
1 Free-run |—| DB | | Clear |
2 DB |—| Free-run | | Clear |
3 Free-run |—| Free-run | | Clear |
4 ps |—4 b8 | [ hHod |
5 Free-run |—| DB | | Hold |
6 DB |—| Free-run | | Hold |
7 Free-run |—| Free-run | | Hold |
8 Emergency stop|—| DB | | Clear |
9 Emergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr6E (Setup of torque at emergency stop)
when the setup value is 8 or 9.
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[Preparation]

2) Setup of driving condition from deceleration to after stop by Servo-OFF (Pr69)

Sequence at main Driving condition Contents of
Servo-OFF (Pr69) During deceleration| after stalling dce(‘)'l'j'ﬁ{‘e’?
Setijp value of Pr69
0 I DB |—| DB | | Clear | o
1 | Freern — DB | | Clear | ‘i;z
2 0B | Freern | | Clear | =
3 I Free-run |—| Free-run | | Clear | l
4 | DB |[— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| DB | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr6E (Setup of torque at emergency stop)

when the setup value is 8 or 9.

3) Setup of driving condition from deceleration to after stop by activation of protective func-

tion (Pr68)

Sequence at main Driving condition Contents of
Servo-OFF (Pr68) During deceleration| after stalling dgg’ba,}{g?
Setup value of Pr68
6 | pB [ DB | | Hod |
1 I Free-run |—| DB | | Hold |
2 I DB |—| Free-run | | Hold |
3 I Free-run |—| Free-run | | Hold |

Deviation counter at activation of protective function will be cleared at alarm-clear.

4) Setup of driving condition from deceleration to after stop by validation of over-travel inhibit

input (Pr66)

Sequence at over-travel
inhibit input (Pr66)

Setup value of Pr66

¥
0

Driving condition

During deceleration| After stalling

Contents of
deviation
counter

o

Torque command to
inhibited direction is 0

Torque command to
inhibited direction is 0

Torque command to
inhibited direction is 0

Emergency stop '—

Torque command to
inhibited direction is 0

Hold

Hold

clear

Torque limit value during deceleration will be that of Pr6E (Setup of torque at emergency stop)

when the setup value is 2.

Changes will be validated after the control power is turned on.
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Caution on Homing Operation

* In homing action by using the host controller, stop position might not be stabilized if the origin input (Z-
phase of the encoder) is entered while the motor is not decelerated enough after the proximity input is
turned on. Set up the ON-positions of proximity input and the position of origin point, considering the
necessary pulse counts for deceleration. Take the positioning action and homing action into account when

you set put acceleration/deceleration time with parameter, since this affect these action as well.
For the details of homing, observe the instrunction manula of the host controller.

(Example of Homing Action]

Proximity dog on... .Decelerates atan entry of the proximity input, and stops at an entry of the first origin

input (Z-phase)

/ N\
proximity input ——  Proximity dog
speed 4\—\
origin input I_l
encoder Z-phase
: J

Proximity dog off... .Decelerates at an entry of the proximity input, and stops at an entry of the first origin

input (Z-phase) after the input is tuned off

e __ N
proximity dog
proximity input d
speed 4\—\
origin input H
encoder Z-phase
N J
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Setup of Parameter and Mode [Preparation]

Outline of Parameter

This driver is equipped with various parameters to set up its characteristics and functions. This section
describes the function and purpose of each parameter. Read and comprehend very well so that you can
adjust this diver in optimum condition for your running requirements.

How to Set

* You can refer and set up the parameter with either one of the following.
1) Front panel of the driver
2) Combination of the setup support software, "PANATERM®" (Option, DVOP4460: English/Japanese
version) and PC.
3) Console (DVOP4420, option)

o
—
®

©
Q
=
Q
=2
o
=

<Note>
For setup of the parameters on PC screen, refer to the instruction manual of the "PANATERM®".

How to Connect

RS232 connection cable (option)
* DVOP1960 (for DOS/V machines)

|

Connect to CN X4

Setup disc of setup support software,
Console “PANATERM®”
», » DVOP4420 - DVOP4460 :

English/Japanese version (option)

<Remarks>
» Connect the console connector to the connector, CN X4 of the dirver securely.
Do not pull the cable to insert/unplug.
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Setup of Parameter and Mode

Composition and List of Parameters

Parameter No.

Group (PrOI00) Outline
Functional selection 00 to OF You can select a control mode, designate 1/O signals and set up a baud
rate.
Adjustment 10to 1F, You can set up servo gains (1st and 2nd) of position, velocity,
27 to 2E integration, etc, and time constants of various filters.

20to 26, 2F | Parameters related to Real Time Auto-Gain Tuning. You can set up a
mode and select a mechanical stiffness.

30to 3F You can set up parameters related to gain switching(1st «— 2nd)
Position (Step) 40 to 4F You can set up an input form, directional selection of command pulses,
Control dividing of encoder output pulse and set up a division multiplier ratio of
command pulse.

Velocity Control, 50 to 5A, You can set up an input gain of command pulse, reverse polarity and
Torque Control 74t0 77 adjust offset. You can also set up internal speeds (1 to 8th speed),
acceleration/deceleration time.

5B to 5F You can set an input gain, reverse polarity and set up a torque limit of
torque command.
Sequence 60 to 6F You can set up detecting conditions of output signals, such as

positioning-complete and zero-speed.
You can also set up a deceleration/stop action at main power-off, at
alarm output and at servo-off, and clear condition of the deviation

counter.
70t0 73 You can set up actions of protective functions.
Full-Closed Control 78to 7F You can set up dividing of external scale.

For details, refer to "Parameter Setup" of each control mode.

« In this document, following symbols represent each mode.

Setup Setup
Symbol Control mode value | |Symbol Control mode value
of Pr02 of Pr02
P Position control 0 P/S | Position (1st)/Velocity (2nd) control 3*
S Velocity control 1 P/T | Position (1st)/Torque (2nd) control 4*
T Torque control 2 S/T | Velocity (1st)/Torque (2nd) control b*
F Full-Closed control 6

* When you select the combination mode of 3, 4 or 5, you can select either 1st or 2nd with control
mode switching input (C-MODE).
When C-MODE is open : 1st mode selection
When C-Mode is closed : 2nd mode selection
Do not enter the command 10ms before/after the switching.



(Parameters for Functional Selection |

[Preparation]

Par(%r?gg )NO' Set up of parameter Range Default Unit Related Control Mode
00 *1 Address of axis O0to 15 1 — all
01*1 Initial display of LED O0to 17 1 - all
02 *1 Setup of control mode 0to 6 1 - all
03 Selection of torque limit 0to3 1 - P,S F
04 *1 Setup of over-travel inhibit input Oto2 1 - all
05 Switching of Internal/External speed setup 0to3 0 - S
06 Selection of ZEROSPD input 0to 2 0 - S, T
07 Selection of speed monitor (SP) 0to9 3 - all
08 Selection of torque monitor (IM) Oto 12 0 - all
09 Selection of TLO output 0to8 0 - all
0A Selection of ZSP output 0to8 1 - all
0B *1 Setup of absolute encoder Oto2 1 - all
0C*1 Baud rate setup of RS232 0Oto5 2 - all
0D *1 Baud rate setup of RS485 0to5 2 - all
OE *1 Setup of front panel lock Oto1l 0 - all
OF (For manufacturer's use) - — - -

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

(Parameters for Adjustment of Time Constant for Gains and Filters |

Par(?anr]gg )NO' Set up of parameter Range Amc?fn:?zgmme Unit Related Control Mode
10 1st gain of position loop 0to 3000 |<63>|<32> 1/s P, F
11 1st gain of velocity loop 1to 3500 |<35>(<18> Hz all
12 1st time constant of velocity loop integration | 1to 1000 |<16>(<31> ms all
13 1st filter of velocity detection Oto5 <0> - all
14 1st time constant of torque filter 0to 2500 |<65>|<126>| 0.01ms all
15 Velocity feed forward —2000 to 2000| <300> 0.1% P, F
16 Time constant of feed forward filter 0 to 6400 <50> 0.01ms P, F
17 (For manufacturer's use) - - - -
18 2nd gain of position loop 0to 3000 |<73>|<38> 1/s P, F
19 2nd gain of velocity loop 1to0 3500 [<35> |<18> Hz all
1A 2nd Time constant of velocity loop integration| 1 to 1000 <1000> ms all
1B 2nd filter of velocity detection Oto5 <0> - all
1C 2nd torque filter time constant 0to 2500 |<65>|<126>| 0.01ms all
1D 1st notch frequency 100 to 1500 1500 Hz all
1E Selection of 1st notch width 0to 4 2 - all
1F (For manufacturer's use) - - - -
27 Setup of instantaneous velocity observer Otol <0> - P, S
28 2nd notch frequency 100 to 1500 1500 Hz all
29 Selection of 2nd notch width 0to4 2 - all
2A Selection of 2nd notch depth 0to 99 0 - all
2B 1st damping frequency 0 to 2000 0 0.1Hz P, F
2C Setup of 1st damping filter —200 to 2000 0 - P, F
2D 2nd damping frequency 0 to 2000 0 0.1Hz P, F
2E Setup of 2nd damping filter —200 to 2000 0 - P, F

* For parameters which default values are parenthesized by "< >", default value varies automatically by the
real-time auto-gain tuning function. Set up Pr21 (Setup of Real-time auto-gain tuning mode) to O (invalid)
when you want to adjust manually.
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Setup of Parameter and Mode

(Parameters for Auto-Gain Tuning |

Par(?jr?gg )NO' Set up of parameter Range ch?;:ﬁ:jgmme Unit Related Control Mode
20 Inertia ratio 0 to 10000 <250> % All
21 Setup of real-time auto-gain tuning mode Oto7 1 - All
22 Mechanical stiffness at real-time auto-gain tuning O0to 15 4 | 1 - All
23 Setup of adaptive filter mode Oto2 1 - P,S F
24 Selection of damping filter switching Oto2 0 - P, F
25 Setup of action at normal mode auto-gain tuning Oto7 0 - All
26 Setup of software limit 0 to 1000 10 0.1rev P, F
2F *3 Adaptive filter frequency 0to 64 0 - P,S F

*3 this parameter will be automatically set up when the adaptive filter is validated (Pr23, “Setup of adaptive
filter mode” is “1”, and you cannot set this up at your discretion. Set up Pr23, “Setup of adaptive filter
mode” to “0” (invalid) to clear this parameter.

(Parameters for Adjustment (2nd Gain Switching Function) |

Par(?jr?g% )NO' Set up of parameter Range Default Unit Related Control Mode
30 Setup of 2nd gain Otol <1> - All
31 1st mode of control switching 0to 10 <0> — All
32 1st delay time of control switching 0 to 10000 <30> 166uS All
33 1st level of control switching 0 to 20000 <50> - All
34 1st hysteresis of control switching 0 to 20000 <33> — All
35 Time for position gain switching 0 to 10000 <20> |(rsepvalie) P, F
36 2nd mode of control switching Oto5 <0> - S, T
37 2nd delay time of control switching 0 to 10000 0 166uS S, T
38 2nd level of control switching 0 to 20000 0 — S, T
39 2nd hysteresis of control switching 0 to 20000 0 - S, T
3A (For manufacturer's use) - - — -
3B (For manufacturer's use) - - - -
3C (For manufacturer's use) - - - -
3D Setup of JOG speed 0 to 500 300 r/min All
3E (For manufacturer's use) - - - -
3F (For manufacturer's use) - - - -

* For parameters which default values are parenthesized by "< >", default value varies automatically by the
real-time auto-gain tuning function. Set up Pr21 (Setup of Real-time auto-gain tuning mode) to 0 (invalid)
when you want to adjust manually.

*In this documentation, each mode is represented by the following symbols
P : Position control, S : Velocity control, T : Torque control, F : Full-closed control, P/S : Position (1st),/
Velocity (2nd) control, P/T : Position (1st)/Torque (2nd) control, S/T : Velocity (1st)/Torque (2nd) control

54



[Preparation]

(Parameters for Position Control )

Par(?jr?gg )No. Set up of parameter Range Default Unit Related Control Mode
40*1 Selection of command pulse input Oto1l 0 - P, F
41*1 setup of rotational direction of command pulse Otol 0 - P, F
42*1 setup of command pulse input mode 0to3 1 - P, F Y
43 Canceling of command pulse prohibition input Otol 1 - P, F 3
44*1 Numerator of pulse output division 1to 32767 2500 - all §
45*1 Denominator of pulse output division 0 to 32767 0 - all §'
46*1 Logic reversal of pulse output 0to3 0 - all
47*1 Setup of Z-phase of external scale 0 to 32767 0 - F
48 1st numerator of electronic gear 0 to 10000 0 - P, F
49 2nd numerator of electronic gear 0 to 10000 0 - P, F
4A Multiplier for numerator of electronic gear Oto 17 0 - P, F
4B Denominator of electronic gear 1 to 10000 10000 - P, F
4C Setup of smoothing filter for primary delay Oto7 1 - P, F
4D*1 Setup of FIR smoothing 0to 31 0 - P, F
4E Counter clear input mode Oto 2 1 - P, F
4F (For manufacturer's use) - - -

 For parameters with suffix of "*1", change will be validated after the reset of the control power.

[Parameters for Velocity/Torque control]

Par(?anr]gg )NO' Set up of parameter Range Default Unit Related Control Mode
50 Input gain of speed command 10 to 2000 500 (r/min)/V S, T
51 Input reversal of speed command Otol 1 - S
52 Offset of speed command —2047 to 2047 0 0.3mV S, T
53 1st speed of speed setup -20000 to 20000 0 r/min S
54 2nd speed of speed setup -20000 to 20000 0 r/min S
55 3rd speed of speed setup -20000 to 20000 0 r/min S
56 4th speed of speed setup -20000 to 20000 0 r/min S, T
74 5th speed of speed setup -20000 to 20000 0 r/min S
75 6th speed of speed setup -20000 to 20000 0 r/min S
76 7th speed of speed setup -20000 to 20000 0 r/min S
77 8th speed of speed setup -20000 to 20000 0 r/min S
57 Setup of speed command filter 0 to 6400 0 0.01ms S, T
58 Setup of acceleration time 0 to 5000 0 2ms/(1000r/min) S
59 Setup of deceleration time 0 to 5000 0 2ms/(1000r/min) S
B5A Setup of sigmoid acceleration/deceleration time | 0 to 500 0 2ms S
5B Selection of torque command Oto1l 0 - T
5C Input gain of torque command 10 to 100 30 0.1V/rated torque T
5D Input reversal of torque command Oto1l 0 - T
5E Setup of 1st torque limit 0 to 500 <500>*2 % all
5F Setup of 2nd torque limit 0 to 500 <500>*2 % P,S F

*2 Defaults of Pr5E and Pr5F vary depending on the combination of the driver and the motor.
Refer to P.57, "Setup of Torque Limit".
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Setup of Parameter and Mode

(Parameters for Sequence

Par(?jr?gg )NO' Set up of parameter Range Default Unit Related Control Mode
60 In-position (positioning complete) range | 0 to 32767 131 Pulse P, F
61 Zero speed 10 to 20000 50 r/min all
62 At-speed (arrived speed) 10 to 20000 1000 r/min S, T
63 Setup of in-position output Oto3 0 - P, F
64 (For manufacturer's use) - - - -
65 Selection of LV-trip at main power off Oto1l 1 — all
66*1 Sequence at run-prohibition Oto2 0 - all
67 Sequence at main power off 0to9 0 - all
68 Sequence at alarm Oto3 0 — all
69 Sequence at servo-off 0to9 0 - all
6A Setup of mechanical brake action at stall| 0 to 100 0 2ms all
6B Setup of mechanical brake action in motion| 0 to 100 0 2ms all
6CH1 Selection of external regenerative resister 0to3 Cpaiame 3 - all
6D*1 Detection time of main power shut-off 35 to 1000 35 2ms all
6E Setup to torque at emergency stop 0 to 500 0 % all
6F (For manufacturer's use) - - - -
70 Excess setup of positional deviation 0 to 32767 25000 256Pulse P, F
71 Excess setup of analog input 0 to 100 0 0.1v S, T
72 Setup of over-load level 0 to 500 0 % all
73 Setup of over-speed level 0 to 20000 0 r/min all

(Parameters for Full-Closed Control )

Par(?jr?gg )NO' Set up of parameter Range Default Unit Related Control Mode
78*1 Numerator of external scale division 0 to 32767 0 - F
79*1 Numerator multiplier of external scale division Oto 17 0 — F
TA*1 Denominator of external scale division 1to 32767 10000 — F
7B*1 | Excess setup of hybrid deviation 1 to 10000 100 AT F
7C*1 Reversal of direction of external scale Oto1l 0 — F
7D (For manufacturer's use) - - — -
7E (For manufacturer's use) - - - -
7F (For manufacturer's use) - - - -

* For parameters with suffix of "*1", change will be validated after the reset of the control power.

*In this documentation, each mode is represented by the following symbols

P : Position control, S : Velocity control, T : Torque control, F : Full-closed control, P/S : Position (1st),/
Velocity (2nd) control, P/T : Position (1st)/Torque (2nd) control, S/T : Velocity (1st)/Torque (2nd) control
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[Preparation]

Setup of Torque Limit

Torque limit setup range is 0 to 300 and default is 300 except the combinations of the motor and the driver
listed in the table below.

; Max. value of ; Max. value of

Frame Model No. Applicable motor torque limit Frame Model No. Applicable motor torque limit 5
- * * 225 =
A MADDT1207 MAMAO12P1 500 MGMAQ092P1 3
frame MAMAO012S1* 500 D- MDDDT5540 MGMA092S1* 225 o
B- MBDDT2210 MAMAO022P1* 500 frame MAMAO082P1* 500 =)
frame MAMA022S1* 500 MAMAO082S1* 500 S

MAMAO042P1* 500 MGMA202P1* 230

C- MCDDT3520 MAMAO042S1* 500 MFDDTA390 MGMA202S1* 230

frame MHMAQ52P1* 255 F- MGMA302P1* 235

MHMAQ52S1* 255 frame MGMA302S1* 235

MFDDTB3A2 MGMA452P1* 255

MGMA452S1* 255

» The above limit applies to Pr5E, 1st torque limit setup, Pr5F, 2nd torque limit setup and Pr6E, Torque setup
at emergency stop.

<Caution>
When you change the motor model, above max. value may change as well. Check and reset the setup
values of Pr5E, Pr5F and Pr6E.

(Cautions on Replacing the Motor )

As stated above, torque limit setup range might change when you replace the combination of the motor and
the driver. Pay attention to the followings.

1.When the motor torque is limited,
When you replace the motor series or to the different wattage motor, you need to reset the torque limit
setup because the rated toque of the motor is different from the previous motor. (see e.g.1)

e.g.1) | before replacing the motor | | after replacing the motor |
MADDT1207 MADDT1207

Set up Pr5E to 337 to

Pr5E Setup range : 0 to 300% Pr5E Setup range : Change to 0 to 500%. K limi |
Setup value : 100%. Setup value : Keep 100%. P;ao Zj&”ﬁ#e imit value
0.64N-m x 100% = ' O"aue limit value 0.19N-m x 100% = °"4ge IMitvalue | 1oN.m x 33796 = 0.64N-m)

2.When you want to obtain the max. motor torque,
You need to reset the torque limiting setup to the upper limit, because the upper limit value might be
different from the previous motor. (see e.g.2)

e.9.2) | before replacing the motor | | after replacing the motor |

MADDT1207 MADDT1207

MSMDO022P1A

——— Rated torque
0.19N‘m
Pr5E Setup range : 0 to 300% Pr5E Setup range : change to 0to 500% | | Set up Pr5E to 500 to obtain
Setup value : 300%. Setup value : Keep 300%. the max. output torque.
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How to Use the Front Panel and Console

Setup with the Front Panel

(Composition of Touch Panel and Display )

Display LED (6-digit)

All of LED will flash when error occurs,

and switch to error display screen.

All of LED will flash slowly when warning occurs.

( A
O o oo oo - y . o
I (X Shifting of the digit for data changing to higher digit.

(Valid to the digit whose decimal point flashes.)

ID Press these to change display and data, select
Q‘v” le, parameters and execute actions.
o &~
o, &)

N @ @ (Change/Selection/Execution is valid to the digit
which decimal point flashes.)
IM SP G Numerical value increases by pressing @
@ decreases by pressing @
N /___ SET Button (valid at any time)

Press this to switch SELECTION and
EXECUTTION display.

Mode switching button (valid at SELECTION display)

Press this to switch 5 kinds of mode.
1) Monitor Mode 4) Auto-Gain Tuning Mode
2) Parameter Set up Mode 5) Auxiliary Function Mode
3) EEPROM Write Mode

Setup with the Console

(Composition of Touch Panel and Display |

Display LED (6-digit)
All of LED will flash when error occurs, and switch to
error display screen.

Panasonic

HE8H68868

‘ggo 4 MINAS

DIGITAL AC SERVO

Displays ID No. (address) of selected driver (in 2 digits).
The value set in PrOO(address) is ID No. Parameter No.
is displayed (2 digits) at parameter setup mode.

Press this to shift the digit for data change.

Press these to change data or execute selected action
of parameter.

Numerical value increases by pressing @

decreases by pressing @

SET Button
Press this to shift each mode which is selected by
mode switching button to EXECUTION display.

Mode Switching Button Press this to switch 6 kinds of mode.
1) Monitor mode 4) Normal auto-gain tuning mode
2) Parameter setup mode 5) Auxiliary function mode
3) EEPROM write mode 6) Copy mode
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[Preparation]

Initial Status of the Front Panel Display (7 Segment LED)

Front panel display shows the following after turning on the power of the driver.

V approx. 2 sec

1 approx. 0.6 sec

V approx. 0.6 sec

) Initial display of LED (Determined by the setup of

Parameter, PrO1 "Initial status of LED".)

Initial Status of the Console Display (7 Segment LED)

Turn on the power of the driver while inserting the console connector to the driver main body, or inserting the
console connector to CN X4 connector.

approx. 0.6 sec

approx. 0.

6 sec

approx. 0.6 sec

[flashes for approx. 0.6 sec each for initialization of the console]

When ID No. of the driver is other than "0"

When ID No. of the driver is "0"

'

* In case of communication with RS232 only

Ve _ e
[y 10 l.l’
l...
U
11580
_ ]
I (]

Displays version No.
of micro computer of
the console. (Displayed
figures vary depending on
the version)

Displays ID No. of the
Driver. (data of Para-
meter, Pr00)

. Initial display of LED

(Determined by the
setup of Parameter
Pro1, "Initial Status of
LED".)

* Release of RS232 communication error
When RS232 communication error occurs
as the Fig, below shows, release it by

pressing @ and (<) at the same time.

!

* In case of communication with other drivers
which are connected via RS485

1

oo

- ,'_-,' ,'_-,' -+ (Displays the version No. of this product.)

e Dot flashes when RS485 is connected.

SR Set up ID of the connecting Driver

1 with (Mand (¥)

"~ ,' ,’_-,' ,’_-," (Displays the version No. of this product.)

oooooooooooooooooooo (ID of the selected driver)

Press (8)

(approx.0.6sec)

,‘," Initial Status of LED

'l

—

"""""""""" (ID of the selected driver)

the

* Release of RS485 communication error
When RS485 communication error occurs as

Fig, below shows, release it by pressing
and at the same time.
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How to Use the Front Panel and Console

Structure of Each Mode

Use each button on the touch panel to select the structure and switch the mode.

| SELECTION display

(&)

(SET button)
Initial status of the Console LED

<Note>

You can change the flashing
decimal point with , then shift
the digit for data change “ . ”

Monitor
mode

I®

PR

(Mode switching button)

Parameter ®
set up mode :

®

(Mode switching button)

Fiting ot
writing mode

(Mode switching button)

]

. ]
"

A I®
©

-~
[t

Auto-gain
tuning mode

(Mode switching button)

@

function mode @

[Console only]

(Front panel)

(Mode switching button)

®
funeton

(Mode switching button)

O U T 00



[Preparation]

| EXECUTION display |

(&)

(SET button)

(&)

(SET button)

(&)

(SET button)

&)

(SET button)

(&)

(SET button)

(&)

(SET button)

- ! -
cL

J

...... P.63

...... P.69
* For details of parameters, refer to
"Parameter setup” of each mode.

...P.73

* Alarm clear
...... P.74
« Auto-offset adjustment (front panel only)

...... p77

 Clear of absolute encoder

...... P75

e Trial run (JOG)

...... P78

» Clear of external scale error (front panel only)

...... P.79
» Copying of parameters from the driver

to the console
...... P.80

» Copying of parameters from the console
to the driver
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How to Use the Front Panel and Console

1) Insert the console connector to
CN X6 of the driver, and turn on
the power of the driver.

Parameter setup

2) Press @
3) Press .

4) Select the required parameters
with (A) and

5) Press @

6) Change the value with (%),
and

7) Press @ .

EEPROM writing

8) Press .
9) Press @ .

10) Keep pressing @(for approx.5
sec), then the bars increases as
the right Fig. shows.

Panasonic
BHEHEE

57 57 MINAS

DIGITAL AC SERVO

Writing starts.
(displays for only a moment)

Writing finishes ; ; ;

=
|:' (1 :::n“r:::u::: | |::rr::u' |

Writing completes Writing error occurs.

After the writing completes, return to SELECTION display by referring to
"Structure of each mode" (P.60 and 61).

<Remarks>

. will be displayed when you change the parameter setup which change will be validated only
after the reset. Turn off the power of the driver, then reset it.

» When writing error occurs, repeat the writing. If the writing error persists, the console might be a failure.

* Do not shut down the power during EEPROM writing, otherwise wrong data might be written.
In such case, set up all parameters again to write them again after full confirmation.

« Do not disconnect the console connector from the driver between St A-t Jand [F .n 54 . If the connector
is disconnected, insert the connector and repeat the procedure from the beginning.
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[Preparation]

Monitor Mode

When you turn on the Product for the first time, display shows . (at motor stall) To change this display,
change the setup of PrO1 (Initial status of LED). (For details, refer to Parameter Setup of each control mode.)
———— SELECTION display ———— — EXECUTION display ————
v
Display o Pages to o
* example Description refer °
|,:,' ,':' _ ,'_- ,':' ':-,l Positional deviation |,'-' '_:,l (5 deviation pulses) P.64 2
¥ S
‘,_-,' ,’-' _ '_-, ,'-' ,_-,'l Motor rotational speed ‘,- ','_-,' ,'_-,' ,'l (1000r/min) P.64
_ v > -
|,:,' ,'-' _ ,'_- r '-,'l Torque output |,': ,','_,' ,'_,' ,'l (Torque output 100%) P.64
] - =-"-lcC oo - L
‘,_, ro_Cnr ,_.l ontrol mode ‘, OJ3CrC I(Posmon control mode) P.64
N ] —l vosi _ | ; At
o o_ 1o signal status 111 L, 1| (Input signal No.0 : Active) P.64
‘,_-,' ,’-' _ ,'_- 't ,-.l Error factor, history ‘,'_: o, - -I (No error currently) P.65
] - -ls i o_n 33 .
|,_, ro_ n| ,_,.l oftware version |,, o _,l (Software version of 0.23) P.66
‘,_-,' ,’-' _ r ,-,.l Alarm ‘ ----- | (No alarm) P.66
‘_l [uj _ l'l Regenerative ‘_ "~ 3 17| (30% of permissible P 66
o -v r__LYJ |oad factor @ ru ! L] regenerative power) .
i - 1lo _ ) P ] PP
oo Il verload factor Il 1| (28% of overload factor) P.66
= = v === (Set button)] ——— =
|,:,' ,':' _ ,_,' r ,':I Inetia ratio |,_,' ,','_-,' ,'I (Inertia ratio 100%) P.66
a0 _orC u (Feedback pulse sum is
‘,_, ! -v” ! _,.l Feedback pulse sum ‘ _, LL) 50 pulses.) P.66
I_l ] ] n_'l Command pulse sum I N (Command pulse sum is P66
o _vl_ o, ! L4 10 pulses.) :
‘_l o CrC External scale ‘:_' 'nd (External scale deviation is P 66
L -v‘ L ") deviation - =!] 5 pulses.) '
I_u [} I~ 1 | External scale I L 1171 17| External scale feedback P67
oo -v' I feedback pulse sum ! LV L4 pulse sum is 500 pulses. :
‘ o u ] _1| Automatic motor ‘I_'l _ (Automatlc motor recognizing P67
'-"’ = ' Lt L4 recognizing function T D 10 7 fynction is validated.) :
0 1 _|Selection of r R
O 010 CJ communication r 3T C - | (RS232 communication) P.67
[Front panel]
] Analog input [ T .
[Console] [0 F ] 00 A 100 (sPRinput +10.00v) P.67
— Factor for _ N
|,:,' F _ = k) No-Motor |,- F I ,-'I (No Servo-ON input) P.68
< I Running = —
Display shifts toward the arrowed direction by
pressing and reversed direction by pressing

(Mode switch button)

| To Parameter Setup Mode | P.69




How to Use the Front Panel and Console

(Display of Position Deviation, Motor Rotational Speed and Torque Output)

T *— Data
| Positional deviation (cumulative pulse counts of deviation counter)

e —display : generates rotational torque of CW direction (viewed from shaft end)
no display : generates rotational torque of CCW direction (viewed from shaft end)

| Rotational speed of the motor unit [r/min]
e —display : CW rotation, no display : CCW rotation

2o Torque command unit [%] (100 for rated torque)
e —display : CW rotation, no display : CCW rotation

<Note>
“+ " is not displayed on LED, but only “ - " appears.

(Display of Control Mode |

- '-,' - ,’_-’ ..... Torque control mode

)

Erfc
C O - k| Velciy controlmode |5 = ! = = k|...Full-closed control mode
_' [} (N} '_ " '_ """ y ) ,_ '- '_ N '_ .....

(Display of I/O Signal Status |

Displays the control input and output signal to be connected to CN X5 connector.
Use this function to check if the wiring is correct or not.

‘ 'Y o Bt ,'-,' ,':," Select the signal No. to be monitored by pressing @@

|—4 L R (Lowest place
[} . 0T No. of input

z signal)

(This signal is valid)
= .....Inactive

(Highest place

(This signal is invalid) - 1 C :
Transition when L, N_o.no:‘ input
Signal No. pressing (A). v signal)
(Hexadecimal number, 0-1F) ) I (Lowest place
[ e N No. of output
- . signal)
1 ... Input signal
_ L _ = (Highest place
ooc . Output signal ‘,-, ,': - ,'-. No. of output
¥ signal)
<Note>
» Shift the flashing decimal point with . * The other way to change siganl No. at I/O
_ — ] ) ) selection mode Signal selection mode.
‘ _ _n l_l’ (Right side of decimal point : — —
LU ¥ A Signal selection mode) ‘ (- ,'-,"

00

_ /L 11T 7| (Left side of decimal point :
‘ lH,/ ] ( P ‘

o
oL ol

Input/Output selection mode)

64



*Signal No. and its title

[Preparation]

[Reference of Error Factor and History)

oo - - -
Err --
oo
Lo,
C _n
L L.
[
Lo J

Error code No. <Note>

(= - appears if
NO error occurs)

........ Present error

........ History O (latest error)

........ History 13 (oldest error)

Input signal Input signal
S Title Symbol |Pin No.| [F902 Title Symbol [Pin No.
0 | Servo-ON SRV-ON 29 0 | Servo-Ready S-RDY 35/34
1 | Alarm clear A-CLR 31 1 | Servo-Alarm ALM 37/36
2 | CW over-travel inhibit CWL 8 2 | Positioning complete (In-position) COIN 39/38 | By
3 | CCW over-travel inhibit CCWL 9 3 | Release of external brake BRK-OFF | 11/10 _cg
4 | Control mode switching C-MODE 32 || 4 |Zero-speed detection ZSP 12 | S
5 | Speed-Zero clamp ZEROSPD 26 5 | Torque in-limit TLC 40 | S
6 | Switching of electronic gear DIV 28 6 | In-speed(Speed coincidence) V-COIN 12/40 | B
8 | Command pulse input inhibition INH 33 9 | At-speed(Speed arrival) COIN 39/38
9 | Gain switching GAIN 27 A | Full-closed positioning complete EX-COIN | 39/38
A | Deviation counter clear CL 30
C | Selection 1 of Internal command speed | INTSPD1 33
D | Selection 2 of Internal command speed | INTSPD2 30
13 | Damping control switching input VS-SEL 26
14 | Selection 3 of internal command speed | INTSPD3 28
15 | Torque limit switching input TL-SEL 27

* Following errors are not included in the history.

11:Under-voltage protection for control power
13:Under-voltage protection for main power
36:EEPROM parameter error protection
37:EEPROM check code error protection
38:0cer-travel inhibition input protection
95:Automatic motor recognition error protection

this error and history o shows the same error No.
» When error occurs, the display flashes.

® Error code No. and its content

* You can refer the last 14 error factors (including present one)
Press @ @ to select the factor to be referred.

* When one of the errors which are listed in error history occurs,

Error code No. Error content Error code No. Error content
11 Under-voltage protection for control power 39 Excess analog input error protection
12 Over-voltage protection 40 Absolute system-down error protection
13 Under-voltage protection for main power 41 Absolute counter-over error protection
14 Over-current protection 42 Absolute over-speed error protection
15 Overheat protection 44 Absolute single-turn error protection
16 Overload protection 45 Absolute multi-turn error protection
18 Over-regenerative load protection 47 Absolute status error protection
21 Encoder communication error protection 48 Encoder Z-phase error protection
23 Encoder communication data error protection 49 Encoder CS signal error protection
24 Excess positional deviation protection 50 External scale status 0 error protection
25 Excess hybrid deviation error protection 51 External scale status 1 error protection
26 Over-speed protection 52 External scale status 2 error protection
27 Command pulse multiplication error protection 53 External scale status 3 error protection
28 External scale communication data error protection 54 External scale status 4 error protection
29 Deviation counter overflow protection 55 External scale status 5 error protection
34 Software limit protection 65 Excess CCWTL input protection
35 External scale communication data error protection 66 Excess CWTL input protection
36 EEPROM parameter error protection 95 Automatic motor recognition error protection
37 EEPROM parameter error protection others | Other error
38 Run-inhibition input protection
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How to Use the Front Panel and Console

( Software Version |

,':,' - ,'-,' ,:' :," Displays the software version of the driver.

(Alarm Display

u]
‘ - - - - -’ - no alarm 17 ... Alarm occurrence

L° Over-regeneration alarm : Turns on when regenerative load reaches more than 85% of
alarm trigger level of regenerative load protection. Alarm trigger level is defined as 10% of
regenerative resister working ratio, when Pr6C "Selection of external regenerative resister " is 1.

» Overload alarm : Turns on when the load reaches 85% or more of alarm trigger level of over-load protection.

 Battery alarm : Turns on when battery voltage for absolute encoder falls to alarm level (approx.3.2V) or lower.

 Cooling fan rotational speed error alarm : Shows cooling fan rotational speed error.

e External scale alarm : Turns on when external scale temperature rises to more than 85°C or

scale rigidity is not enough (adjustment is needed on mounting).

(Display of Regenerative Load Factor |

‘,- ,'-, _-,' ,'_," Displgy thg ratio (%) against the-alarm trigger level of reggneratiye protgction.
This is valid when Pr6C (Selection of external regenerative resistor) is 0 or 1.

(Display of Over-load Factor

[Display of Inertia Ratio]

7 ,' ,:' ,':," Displays the ratio (%) against the rated load.

- Refer to P.258, "Overload Protection Time Characteristics" of When in Trouble.

-

‘ ! 1" ,-,’ Displays the inertia ratio (%) .
L I LI LY value of Pr20 (Inertia ratio) will be displayed as it is.

[Display of Feedback Pulse Sum, Command Pulse Sum and External Scale Feedback Pulse Sum]

Cn
‘ R R
Total sum of pulses after control power-ON. Display overflows as the figures show.
99999 99999 99999 [0-clear EXECUTION display]
Cn
‘ 0.
: cCn
0 0 (at control power-ON) 0 ‘ 1 ,,’
CW — —» CCW Keep pressing (A) ¥ ==
By pressing @ for approx. 3 sec. or longer on either tﬁ Sh_'fththf? ' .h" as {
one of screens of total sum of pulses display, you can the right fig. shows. ‘ C 1'1’
clear feedback total sum, command pulse total sum S
or external scale feedback pulse total sumto“0". *
[N
| H

<Cautions>
* You can not clear the each date of [PANATERM® ] and console to "0" with this operation.

e Since accumulation process of command pulse cannot be executed when the command pulse input
prohibition is validated, during normal auto-gain tuning and while measuring function to frequency
characteristics of [PANATERM® ] is used, actual pulse input counts may differ from the displayed value
of command pulse total sum.
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[Preparation]

(External Scale Deviation |

e Polarity (+):CCW, (-):CW
Limited by + 999999.
Note) You can O-clear the external scale deviation during
normal auto-gain tuning and motor trial run.

I- [
! 5

l~|‘|

[Automatic Motor Recognizing Function)

o
—
®

©
Q
=
Q
=2
o
=

‘H X ,-,' x| ,-,’ Automatic recognition is valid.

[Display of Analog Input Value (Front Panel Only))

X xRNl
‘N (AN i_l’
Input voltage value [V]
Input signal
*Select the signal No. to be monitored by pressings @@
- v - K )
,'-,' ,' ,',' ,',' ,',' (SPR analog input value, unit [V]) Displays the value after offset correction.
L Crn . .
'] . 1 1| (CCWTL analog input value, unit [V])
- ! 1111 (cWTL analog i | i
= INARY ( analog input value, unit [V])
y

Note) Voltage exceeding = 10V can not be displayed correctly.

( Switching of the Driver to be Communicated )

r '-, - ,:' -,' ,-" RS232 communication

_-,' ......... Displays the ID of the connected driver. ID cannot be switched.
't '-, - '-,' ,'-,' '-, ’ RS485 communication

i ......... Select the ID of the driver to be operated by pressing @@

Initial display of LED of the selected driver will appear by pressing @

will appear when you select the ID of not-selected driver .
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How to Use the Front Panel and Console

(Display of the Factor of No-Motor Running )

Displays the factor of ho-motor running in number.

_o T
‘:_c [X] :’

T f

Factor No.
Control mode

eExplanation of factor No.

,’-' ....... Position control ,': ....... Torque control
':, ....... Velocity control ,'- ....... Full-closed control

Factor Factor Control Content
No. mode
flashing| Occurrence of . . L
all | An error is occurring, and an alarm is triggered.
error/alarm
00 ) No factor is detected for No-motor run.
No particular factor| all i
The motor runs in normal case.
01 Main power shutoff| all | The main power of the driver is not turned on.
02 No entry of
y ) all | The Servo-ON input (SRV-ON) is not connected to COM-.
SRV-ON input
Over-travel While Pr04 is O (Run-inhibition input is valid),
03 inhibition input all | « CCW over-travel inhibition input (CCWL) is open and speed command is CCW direction.
is valid * CW over-travel inhibition input (CWL) is open and speed command is CW direction.
04 Torque limit setup al Either one of the valid torque limit setup value of Pr5E (1st) or Pr5F (2nd) is set to 5% or
is small lower than the rating.
While Pr03 is 0 (analog torque limit input accepted),
* CCW analog torque limit input (CCWTL) is negative voltage andspeed command is CCW
Analog torque N
05 o ~ |RS,F| direction.
limit input is valid. L . . .
* CW analog torque limit input (CWTL) is positive voltage and speed command is CW
direction.
06 INH input is valid. P,F | Prd3is 0 (Command pulse inhibition input is valid.), and INH is open.
The position command per each control cycle is 1 pulse or smaller due to,
Command pulse
) * No correct entry of command pulse
07 input frequency P,F . . .
s | « No correct connection to the input selected with Pr40.
is low.
* No matching to input status selected with Pr41 pr Pr42.
) . ) While Pr4E is 0 (Deviation counter clear at level), the deviation counter clear input (CL) is
08 CL input is valid. P,F
connected to COM-.
09 ZEROSPD input ST While Pr06 is 1 (Speed zero clamp is valid.), the speed zero clamp input (ZEROSPD) is
is valid. " | open.
10 External speed S While the analog speed command is selected, the analog speed command is smaller than
command is small. 0.06[V].
1 Internal speed S While the internal speed command is selected, the internal speed command is set to lower
command is 0. than 30 [r/min]
Torque command
12 ) q I T The analog torque command input (SPR or CCWTL) is smaller than 5 [%] of the rating.
is small.
* While Pr5B is 0 (speed is limited by 4th speed of internal speed), Pr56, (4th speed of
13 Speed limit is T speed setup) is set to lower than 30 [r/min].
small. * While Pr5B is 1 (speed is limited by SPR input), the analog speed limit input (SPR) is
smaller than 0.06 [V].
The motor runs at 20 [r/min] or lower even though the factors from 1 to 13 are cleared,
14 Other factor all : . . .
(the command is small, the load is heavy, the motor lock or hitting, driver/motor fault etc.)
<Note>

* Motor might run even though the other number than 0 is displayed.
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[Preparation]

Parameter Setup Mode

[Operation at |[SELECTION display ]

Press once after pressing @ from

initial status of LED to change the display to T
oo ¥y o
Parameter setup mode, FH i g
I — 2
L . g
Parameter No. (Hexadecimal No.) >

<Note>

For parameters which place is displayed with “ 4~ ", the content
changed and written to EEPROM becomes valid after turning off
the power once.

Press @ or @ to select parameter No. to be referred/set.

'y
oo ",' ".'
L 4 Press @ to shift to arrowed direction.
' 1
i ey Press @ to shift to reversed direction.
| N I 0ol
4

[Operation at |[EXECUTION display J

Press (§) to change to EXECUTION display of

1011101
0000 L,

A 1
L You can change the value which digit has a flashing decimal point.

— Parameter value <Note>
Each parameter has a limit in number of
(1) You can change the decimal point with , places for upper-shifting.

then shift the digit for data change.

(2) Press @ or @ to set up the value of parameter.

Value increases with @ decreases with @

After setting up parameters, return to SELECT mode, referring to structure of each mode (P.60 and 61).

<Remarks>
After changing the parameter value and pressing @ the content will be reflected in the control.

Do not extremely change the parameter value which change might affect the motor movement very much
(especially velocity loop or position loop gains).



How to Use the Front Panel and Console

EEPROM Writing Mode

(EEPROM Writing )
[Operation at |[SELECTION display

Starting from the initial LED status,
press @ two time after pressing @
then brings the display of ".- C ol sl
EEPROM Writing Mode, |4

—

[Operation at |[EXECUTION display ]

Press @ to make
EXECUTION DISPLAY to‘,’- ,’- ,’-

Keep pressing @

until the display changes to when you execute writing.

" )

“ = "increases while 'l_' ,I_' ,Ij -
keep pressing @ - * .
(for approx. 5sec) as Fedl sl s
the right fig. shows. CCr - -

i g ]
Starts writing. ICcrhrC

|
N iti C C [ e i | C
Finishes writing Ny B R N ) ‘,- i B ol ’ ‘,_- 'l el e A ’
L |
Writing completes Writing error

* When you change the parameters which contents become valid after resetting, will be
displayed after finishing wiring. Turn off the control power once to reset.

Note 1) When writing error occurs, make writing again. If the writing error repeats many times,

this might be a failure.
Note 2) Don't turn off the power during EEPROM writing. Incorrect data might be written.

If this happens, set up all of parameters again, and re-write after checking the data.



[Preparation]

Auto-Gain Tuning Mode
(Normal Mode Auto-Gain Tuning Screen )

<Remarks>

* For details of normal auto-gain tuning, refer to P.236, "Normal Auto-Gain Tuning" of Adjustment. Pay a
special attention to applicable range and cautions.

» The motor will be driven in a preset pattern by the driver in normal auto-gain tuning mode. You can change
this pattern with Pr25 (Setup of action at normal auto-gain tuning), however, shift the load to where the
operation in this pattern may not cause any trouble, then execute this tuning.

» Depending on the load, oscillation may occur after the tuning. In order to secure the safety, use the
protective functions of Pr26 (Setup of software limit), Pr70 (Setup of excess position deviation) or Pr73
(Setup of over-speed level).

o
—
®

©
Q
=
Q
=2
o
=

—

[Operation at |[SELECTION display

Starting from the initial LED status, press three time after pressing @

then brings the display of normal auto-gain tuning, — N <Note>
then press @ @ to select the machine SO U R A For machine
stiffness No. T stiffness No.,

machine stiffness No. refer to P.238.
(110 9, A (10) to F (15))

—

[Operation at |[EXECUTION display

Press @ to make
EXECUTION DISPLAY to ‘

After inhibiting command input, and during Servo-On status,keep pressing @ until

Console (LED) display changes to .

[}
!

Ny
(' d
—
.-

]

“ = ”increases by pressing (A) (approx. 5sec)
as the left fig. shows.

S
PN |
[’
-
.-
.

-

Starting of the motor '-, ,‘- ,‘-,' - "- <Note>
— B To prevent the loss of
4 v gain value due to the
ing fini T _ C L Co_ _ _ _ power shutdown, write
Tuning finishes. coarooan, ‘L T | o EEPROM.
Tuning completes Tuning error
After setting up parameters, return to SELECT DISPLAY, referring to structure of each mode (P.60 and 61).
<Remarks>
Don't disconnect the console from the driver between 5+ A F |and|[F /1 5 H

Should the connector is pulled out, insert it again and repeat the procedures from the beginning.

<Note> If the following status occurs during the tuning action, the tuning error occurs.

(1) During the tuning action, 1) when an error occurs, 2) when turned to Servo-OFF, 3) even the deviation counter
is cleared, 4) when the tuning is actuated close to the limit switch and 5) when the main power is shut off.

(2) When the output torque is saturated because the inertia or load is too large.

(3) When the tuning can not be executed well causing oscillation.

If the tuning error occurs, value of each gain returns to the previous value before the tuning. The

driver does nottrip except error occurrence. Depending on the load, the driver might oscillate without

becoming tuning error. (not showing )Extra attention should be paid to secure the safety.
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(Fit-Gain Screen |

[Operation at

SELECTION display

—

{Operation at

EXECUTION display] |

Press ($) to call for EXECUTION DISPLAY.

L - -
! ! !

] 10

You can change/store the setup of real time auto-gain tuning/adaptive

e filter or start the fit-gain function by using @ @ key, after matching the
(6) (5) (4) (3) (2) (1)

decimal point to (1), (2), (4), (6) by pressing @

(1) Stiffness setup of real time auto-gain tuning / Start of fit-gain
Display

Contens/Expansion function

with each press of @ , stiffness changes in

numerical/alphabetical order (0 to 9,A(10) to F(15).

Fit gain function starts by pressing @ at stiffness 0.

(2) Action setup of real time auto-gain tuning/Start of fit-gain

Display Contens/Expansion function
A Valid No gain switching : Load inertia does not change.
Valid Vertical axis mode : Load inertia changes rapidly.
Valid Vertical axis mode : Load inertia changes slowly.
You can
change Valid Vertical axis mode : Load inertia does not change.
with . ) . . )
010 Valid Normal mode : Load inertia changes rapidly.
Valid Normal mode : Load inertia changes slowly.
@ Valid Normal mode : Load inertia does not change.
\ 4 Invalid Executes automatic gain setup by pressing @ for approx.3sec. in this status.
(3) Status of real time auto-gain tuning action (display only)
:Invalid
:Valid

)

or D : Estimating load inertia

(4) Switch of adaptive filter action and copy to 1st notch filter pf adaptive filter setup

Display Contens/Expansion function
Hold Save the present adaptive filter setup to PriD,PrlE
You can ; ; ;
change _ by pressing @ for approx. 3 sec. in this status.
with Valid
®O® Invalid Clears 1st notch filter (Pr1D, PrlE) by pressing @ for approx. 3 sec. in this status.

(5) Status of real time auto-gain tuning action (display only)
D :nvalid
-] ‘Valid

D or D  Adaptive action working
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(6) EEPROM writing

Display Contens/Expansion function

Write the present setup into EEPROM by pressing @ approx. 3 sec.




[Preparation]

Auxiliary Function Mode

(Alarm Clear Screen |
Protective function will be activated and release the motor stall status (error status).

—

[Operation at |SELECTION display

Starting from the initial LED status,
Press @ four time after pressing @

o
—
®

©
Q
=
Q
=2
o
=

then press@@to make a display to ‘,’-" ,': ,’:" - ,' ’

[Operation at |[EXECUTION display ]
Press @ to call for ‘,_-, _ _
EXECUTION display of /1 L L .

Keep pressing @ until the console (LED)

changes to o “ _on .
g ".' Co - increases by pressing @

(approx. 5sec) as the right fig. shows.

o _ ) - -
‘u:.v. :

Alarm clear starts. '-, ,’- ,’-,' - ,’-
L
Clearing finishes. F o8k ‘,’- O

Alarm clear completes Clear is not finished.

Release the error by resetting
the power.

After setting up parameters, return to SELECTION display, referring to structure of each mode (P.60
and 61).

<Remarks>
Don't disconnect the console from the driver between [+ &+ | and .
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
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(Automatic Offset Adjustment (Front Panel Only) |

Automatically adjust the offset value of Pr52 (Velocity command offset) of analog velocity command input
(SPR/TRQR).

—

[Operation at |[SELECTION display

[ R i
‘n: _ 0 _t’

[Operation at |[EXECUTION display ]
*Press @ to call for EXECUTION display of

When you execute automatic offset adjustment, make command input to 0V,

then keep pressing @ until the display changes to .

113 ” ‘- '- ': -
- "increases by o
pressing (A) (approx. 5sec) ¥
as the right fig. shows. R N g - -
oo
Automatic offset oL 0L
adjustment starts. S0
L
; ini C C C
Adjustment finishes. S an, ‘C e Or .

Automatic offset

adjustment finishes. Error occurs.

Invalid mode is selected, or offset value
exceeds the setup range of Pr52.

<Notes>

This function is invalid at position control mode.

You cannot write the data only by executing automatic offset adjustment.
Execute a writing to EEPROM when you need to reflect the result afterward.
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[Preparation]

(Trial Run (JOG Run) |
You can make a trial run (JOG run) without connecting the Connector, CN X5 to the host controller such as PLC.

<Remarks>
» Separate the motor from the load, detach the Connector, CN X5 before the trial run.

 Bring the user parameter setups (especially Pr11-14 and 20) to defaults, to avoid oscillation or other
failure.

(Inspection Before Trial Run |

o
—
®

o
Q
=
Q
=2
o
=

(1) Inspection on wiring
* Miswiring ?
(Especially power input and motor output)
» Short or grounded ?
* Loose connection ?
(2) Confirmation of power supply and voltage Display LED
 Rated voltage ?

Console

Power
supply

(3) Fixing of the servo motor
» Unstable mounting ?

(4) Separation from the
mechanical system

(5) Release of the brake

CN X6

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing @ .
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How to Use the Front Panel and Console

(Procedure for Trial Run

When you use the console, insert the console connector to CN X4 of the driver securely and turn on the

driver power.

[Operation at |[SELECTION display

—

Press @ four time after pressing @ *
to setup auxiliary function mode,

then with @ @ make a display to

o -
‘un -

[Operation at |[EXECUTION display J

Press @to call for
EXECUTION DISPLAY of

Then keep pressing (A) until
the display of Console (LED)

changes t .

Preparation step 1 for trial run

Then keep pressing
until the display of LED

changes t -

Preparation step 2 for trial run

(Shuts off the main when error occurs.)

1 _r -
oo J
1 _r -| “ = "increases by
oo .
* pressing @ (approx. 5sec)
! "~ as the left fig. shows.
oo - T
L
P e R N -
oL NG Y B N | .
Not a servo-ready status.
"~ ,': H ,_',' '_',' Keep pressing(approx. 5 sec)
to shift the decimal point toward
A NN ;
'l ol w A left as the left fig. shows.
R i R N W}
| O I |
L
e oo oo o -
DU Y A B N Y A N I B NN | .

Servo-ON status

After the Servo-ON of preparation step 2 for trial run,
the motor runs at the preset speed with Pr3D (JPG speed) to CCW direction by pressing @ CW by

pressing @

The motor stops by pressing @

Not a Servo-Ready.
Or SRV-ON signal is not entered.

Turns to Servo-OFF
by pressing (§) .

After setting up parameters, return to SELECTION display, referring to structure of each mode (P.60 and 61).

<Notes>

 Set up torque limit input invalidation (Pr03) to 1, run-inhibit input invalidation (Pr04) to 1 and ZEROSPD

input (Pr06) to O.

« If SRV-ON becomes valid during trial run, the display changes to[£ ~ ~ @~ which is normal run through

external command.
<Caution>

If such trouble as disconnection of cable or connector occurs during trial run, the motor makes
over-run for maximum 1 sec. Pay an extra attention for securing safety.
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[Preparation]

(Clearing of Absolute Encoder )

Only applicable to the system which uses absolute encoder. You can clear the alarm and multi-turn data of
the absolute encoder.

—

[Operation at |[SELECTION display

Press four time after pressing @ to setup auxiliary function mode,
then with , make a display to | 77 1~ C

U

o
—
®

©
Q
=
Q
=2
o
=

[Operation at |[EXECUTION display J

Press @ to call for
EXECUTION DISPLAY of | 1”1 C -,

-

Then keep pressing @ until the display of Console (LED)

Changes to ,’: ' A - | “ « "jncreases by
{ pressing @ (approx. 5sec)
'- .
' N - - as the left fig. shows.
Clearing of absolute encoder starts '-, - ,':,' - F
L
i i 'y C iy
Clearing finishes oo ‘,: el ull = X a0
Clearing of absolute encoder Error occurs
completes When non-applicable encoder is
connected

After clearing of absolute encoder finishes, return to SELECTION display, referring to structure of each
mode (P.60 and 61).

<Remarks>
Don't disconnect the console from the driver between [SEA-F |to [F in /5H .
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
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How to Use the Front Panel and Console

(Clearing of External Scale Error (Front panel only))
You can clear an error of the external scale.

{Operation at |[SELECTION display

Press four time after pressing @ to setup auxiliary function mode,
then with @@ make a display to ‘ Il [l g
H -

IR R e

—

[Operation at |EXECUTION display ]

Press @ to call for
EXECUTION DISPLAY of ‘,’: Y -.’

Then keep pressing @ until the display of Console (LED)

changes to

c ~ - | “ = "increases by

pressing @ (approx. 5sec)
- = | asthe leftfig. shows.

.

U ]
()

|

-
N
U
.~

i g I | J
Clearing of absolute encoder starts i N ol Bl 4
|
i ini [ C 1 [
Clearing finishes. S an, ‘l.' rror

Clearing of absolute encoder Error occurs
completes (At other control mode than full-closed
control, and when no external scale error

has occurred)

After clearing of absolute encoder finishes, return to SELECTION display, referring to the structure of
each mode (P.60 and 61).
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[Preparation]

Copying Function (Console Only)

[Copying of Parameters from the Driver to the Console]

—

[Operation at |[SELECTION display

Starting from initial LED status, Press five time after pressing @
then press (A) (¥), to make a display to

o
—
®

©
Q
=
Q
=2
o
=

- T
‘1.1 _nc

[Operation at |[EXECUTION display ]

Press @ to call for 2]
EXECUTION DISPLAY of

. . Wi “ o
Keep pressing @ until 1"1 CC - - increases by

the console display (LED) v pressing @ (approx. 3sec)

changesto [FHA5E | e = = = « | astheleftfig. shows.

itializati ] ]
Initialization of EEPROM Farac
of the console starts. -
,' ,',' ----- Numeral decreases
‘ as time passes.
Copying of parameters o0 C s j’
from the driver to the console starts, /1 11 VL L
C v
= Co_ o o
b Error .
Writing of parameters AT N o | .
- e = e Error displa
into the console EEPROM starts. (/1 11 L ad
7 <Remarks>
L ‘ If error is displayed, repeat
the procedures from the
,L (o '-.' "-" beginning.
: Press @ for releasing error.
Copying completes normally. .

After copying finishes, return to SELECTION display, referring to structure of each mode (P.60 and 61)

<Remarks>

Don't disconnect the console from the driver between [FHA5F (| to FPHASE 3]

Should the connector is pulled out, insert it again and repeat the procedures from the beginning.
<Note>

If the error display repeats frequently, check the broken cable, disconnection of the connector,
misoperation due to noise or failure of console.



How to Use the Front Panel and Console

(Copying of Parameters from the Console to the Driver)

[Operation at

—

SELECTION display

@ @ to make a display to

Starting from initial LED status,
Press @ five time after pressing @ , then press

- - _Jn
cCrr_CcCcn,

[Operation at

—

EXECUTION display

Press @ to call for

] -
EXECUTION DISPLAY of (L L I .
H H -' '-' “ - ”
Keep pressing @ until cC A - - increases by

pressing @ (approx. 3sec)

the console display (LED) ¥ he left fia. sh
as the left fig. shows.
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. NN i e |
Reading of EEPROM of the 1” [ e |
console starts. 'y
0l Numeral decreases
‘ as time passes.
Copying of parameters from ,'-' ,'-,' ,'-,' '-, ,'- ,-'
the console to the driver starts. —
r., v
= Zo_ o
‘ Coror o .
Writing of parameters into ,'-' ,'-,' ,'-,' '_-, ,'_- _-,' Error display
the driver EEPROM starts. = <Remarks>
L If error is displayed, repeat the
‘ proceduresfrom the beginning.
F oim '-, "-, Press @ for releasing error.
Copying completes normally. .

After copying finishes, return to SELECTION display, referring to structure of each mode (P.60 and 61).

<Remarks>
Don't disconnect the console from the driver between [PHASF ! to [FHASE 7|
Should the connector is pulled out, insert it again and repeat the procedures from the beginning.

<Note>
If the error display repeats frequently, check the broken cable, disconnection of the connector,
misoperation due to noise or failure of console.



[Connection and Setup of Position Control Mode]
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Control Block Diagram of Position Control Mode
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Connection and Setup of

Position Control Mode
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Wiring Example to the Connector, CN X5
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Wiring to the Connector, CN X5

(Input Circuit |

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector output transistors.

* When you use contact inputs, use the switches and relays for micro current to avoid contact failure.

» Make the lower limit voltage of the power supply (12 to 24V) as 11.4V or more in order to secure the primary
current for photo-couplers.

1210 24V 7 .rcom+i7k9 | 1210 24v 7 .rcom+i7kgz |
ool I [ =
— SRV-ON etc. | JQSRV-ON etc. |

Relay | | o |

Connection to sequence input signals (Pulse train interface) |4

(1) Line driver I/F (Input pulse frequency : max. 500kpps)
« This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission.

(2)Open collector I/F (Input pulse frequency : max. 200kpps)
 The method which uses an external control signal power supply (Voc) @)

« Current regulating resistor R corresponding to Voc is
required in this case. ON/OFF
« Connect the specified resister as below.
VbcC Specifications Vi 15 ON/OFF
12V 1kQ1/2W % = 10mA
24V 2kQ1/2W (3)
(3)Open collector I/F (Input pulse frequency : max. 200kpps) - =
« Connecting diagram when a current regulating resistor is not { 1 523 0PC22.2kQ |
used with 24V power supply. 11| Jelsionz A
Max.input voltage : DC24V, ON/OFF _Kﬁ__:l'_vm Howo 2 |

19: represents twisted pair. Rated current : 10mA

H/L
v PULS
| 43k£lg SIGN

AM26C32 or equivalent

Connection to sequence input signals L
(Pulse train interface exclusive to line driver)

Line driver I/F (Input pulse frequency : max. 2Mpps)
* This signal transmission method has better nois immunity.

H/L

We recommend this to secure the signal transmission HIL
when line driver I/F is used. 7] AI>EJLS
Y
:@: represents twisted pair. T— 1 13, w4 Q SIGN
Analog command input [ [ ]
» The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18). +12v L |

« Max. permissible input voltage to each input is +10V.
For input impedance of each input, refer to the right Fig.

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ, B-char acteristics, 1/2W or larger, R
with 200€2, 1/2W or larger.

« A/D converter resolution of each command input is as follows.
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), 10V
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V

+3.3V
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[Connection and Setup of Position Control Mode]

(Output Circuit )

Sequence output circuit

e The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.

« There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.

e There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).

« If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as

the fig. shows without fail.

[Een .
~ALM+ etc.

|
| ¥
ALM- etc. |
Vbc i !
|
|
|

12 to 24V F

i
,ZSP, TLC

41TCOM— ﬁ #Z J

Voc[V] — 2.5[V]

R [kQ] = m

50mA

Max. rating 30V,

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

* Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.

At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330€2) between line receiver inputs with-
out fail.

AM26LS32 or equivalent | AM2BLS3T or |

« These outputs are not insulated.

:@: represents twisted pair.

equivalent

- 121 |

el el ey
<ol [
T Dy
| .

GND i25 !

77 / Lo Z ) J
Connect signal ground of the host
and the driver without fail.

Open collector output

* Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.

¢ Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

:@: represents twisted pair.

Max. rating 30V, |
! 50mA |

High speed /

photo-coupler I J
(TLP554 by Toshiba or equivalent)' - — - — - — - — -

Analog monitor output

e There are two outputs, the speed monitor signal output (SP)
and the torque monitor signal output (IM)

* Output signal width is £10V.

e The output impedance is 1kQ. Pay an attention to the input
impedance of the measuring instrument or the external circuit
to be connected.

<Resolution>

(1) Speed monitor output (SP)

——————— 4318P 1kQ
' Measuring ! T = <l

, instrument |

| or | |

| oexternal 1 45y 1Ko
circuit b

|____|__l

17| GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.

(2) Torque monitor output (IM)

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the Connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for
control signal (+)

7

COM+

* Connect + of the external DC power supply (12 to 24V).
« Use the power supply voltage of 12V + 5% — 24V + 5%

Power supply for
control signal (-)

41

COM-

« Connect — of the external DC power supply (12 to 24V).
* The power capacity varies depending on a composition of I/O circuit. 0.5A
or more is recommended.

CW over-travel
inhibit input

CWL

 Use this input to inhibit a CW over-travel (CWL).

e Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.

* CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CWL input is validated with the setup
of up Pré6 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

CCW over-travel
inhibit input

CCWL

 Use this input to inhibit a CCW over-travel (CCWL).

» Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

pP.84

damping control
switching input

VS-SEL

« Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).

Pr06 |Connection to COM-
0 —

open

close

Content
ZEROSPD input is invalid.
Speed command is 0
Normal action
open Speed command is to CCW
close Speed command is to CW.
« In case Pr06 is 2 at torque control, ZERPSPD is invalid.

Velocity/
Torque 1

control
2

» Becomes to an input of damping control switching (VS-SEL).

* While Pr24 (Damping filter switching selection) is 1, the
1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)
will be validated when you connect this input to COM-.

Position/
Full-closed
control

P.84

Gain switching
input

or

Torque limit
switching input

GAIN

TL-SEL

¢ Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pr03 | Pr30 [Connection to COM-
open

close

Content
Velocity loop : PI (Proportion/Integration) action
Velocity loop : P (Proportion) action
when the setups of Pr31 and Pr36 are 2
open 1st gain selection (Pr10,11,12,13 and 14)

1 close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalid

* Input of torque limit switching (TL-SEL)
* Pr5E (Setup of 1st torque limit) will be validated when you

open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

0

» For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.

P.84




[Connection and Setup of Position Control Mode]

Title of signal |PinNo., Symbol Function I/F circuit
Electronic gear 28 DIV * Function varies depending on the control mode.
(d|V|_S|o_n/ )  You can switch the numerator of electronic gear. P.84
mu_ltlpl_lcat_lon) « By connecting to COM—, you can switch the numerator of
switching input Position/ | electrinic gear from Pr48 (1st numerator of electronic gear)

Full-closed | to Pr49 (2nd numerator of electronic gear)
control » For the selection of command division/multiplication, refer
to the table of next page, "Numerator selection of
command scaling"
« Input of internal speed selection 3 (INTSPD3).
Velocity |e You can make up to 8-speed setups combining INH/
control INTSPD1 and CL/INTSPD2 inputs. For details of setup,
refer to the table of P.131, "Selection of Internal Speed".

Torque control| « This input is invalid.

<Caution>
Do not enter the command pulse 10ms before/after switching.

* Numerator selection of electronic gear
CN X5 Pin-28
DIV

3O |01U0D) UONISOd

Q
=
=
=
@
&=
=
=
o
=
=%
w
=
=
=
&,

Setup of electronic gear

1st numerator of electronic gear (Pr48) x 2 'ultiplier of command scaling (PraA)

Denominator of electronic gear (Pr4B)

Open or

Encoder resolution* ,
* Automatic setup by

Command pulse counts per single turn (Pr4B) setting up Pr48 to 0
Multiplier of command scaling (Pr4A)

2nd numerator of electronic gear (Pr49) x 2

Denominator of electronic gear (Pr4B)
Short or
Encoder resolution*

- * Automatic setup by
Command pulse counts per single turn (Pr4B) setting up Pr49 to 0

Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM—.

» Turns to Servo-OFF status by opening connection to COM-, and current P.84
to the motor will be shut off.

* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).

<Caution>

1.Servo-ON input becomes valid approx. 2 sec after power-on.
(see P.42, "Timing Chart" of Preparation.)

2.Never run/stop the motor with Servo-ON/OFF.

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.
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Wiring to the Connector, CN X5

Title of signal [PinNo| Symbol Function I/F circuit
Deviation 30 CL ¢ Function varies depending on the control mode.
counter clear « Input (CL) which clears the positional deviation counter P.84
input and full-closed deviation counter.

¢ You can clear the counter of positional deviation and
full-closed deviation by connecting this to COM-.
¢ You can select the clearing mode with Pr4E (Counter clear
input mode).
Position/ Prd4e Content _ .
Full-closed (?Iears the counter of _po.smona.l devu?l-
control 0 tion and full-closed deviation while CL is
connected to COM-.
1 Clears the counter of positional deviation
and full-closed deviation only once by
[Default] .
connecting CL to COM- from open status.
2 CL is invalid
¢ Input of selection 2 of internal command speed (INTSPD2)
Velocit ¢ You can make up to 8-speed setups combining INH/
€loCity | |INTSPD1 and CL/INTSPD3 inputs. For details of setup,
control refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.
Torque control | » This input is invalid.
Alarm clear input | 31 A-CLR ¢ You can release the alarm status by connecting this to COM- for more
than 120ms. P.84
» The deviation counter will be cleared at alarm clear.
¢ There are some alarms which cannot be released with this input.
For details, refer to P.252, "Protective Function " of When in Trouble.
Control mode 32 C-MODE |+ You can switch the control mode as below by setting up Pr02 (Control
switching input mode setup) to 3-5. P.84
Pr02 setup Open (1st) Connection to COM- (2nd)
3 Position control Velocity control
4 Position control Torque control
5 Velocity control Torque control
<Caution>
Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.
Inhibition input 33 INH » Function varies depending on the control mode.
of lcommand « Inhibition input of command pulse input (INH) P.84
pulse - Ignores the position command pulse by opening the
. connection to COM—
Position/ |« You can invalidate this input with Pr43 (Invalidation of
Full closed | command pulse inhibition input)
control Pra43 Content
0 INH is valid.
1(Default) INH is valid.
« Selection 1 input of internal command speed (INTSPD1)
Velocit eYou can make up to 8-speed setups combining
y INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
control setup, refer to the table of P.131,
"Selection of Internal Speed" of Velocity Control Mode.
Torque control | » This input is invalid.
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[Connection and Setup of Position Control Mode]

(Input Signals (Pulse Train) and Their Functions )

You can select appropriate interface out of two kinds, depending on the command pulse specifications.
* Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse | 44 PULSH1 |° Input terminal for position command pulse. You can select by setting up
input 1 Pr40 (Selection of command pulse input) to 1. P.g84

» This input becomes invalid at such control mode as velocity control or
torque control, where no position command is required.

 Permissible max. input frequency is 2Mpps.

Command pulse 46 SIGNH1 | * You can select up to 6 command pulse input formats with Pr41 (Setup of

command pulse rotational direction) and Pr42 (Setup of command pulse

45 PULSH2

sign input 1

input mode). )

47 SIGNH2 For details, refer to the table below, "Command pulse input format". 2 3

« Pulse train interface oS

Title of signal |PinNo., Symbol Function I/F circuit z §

Command pulse 1 oPC1 * Input terminal for the position command. You can select by setting up Pr40 %;
(Selection of command pulse input) to 0. P.84

input 2

3 PULS1 * This input becomes invalid at such control mode as the velocity control or
torque control, where no position command is required.
4 PULS2 * Permissible max. input frequency is 500kpps at line driver input and
Command pulse 2 OPC2 200kpps at open collector input. ' .
sign input 2 * You can select up to 6 command pulse input formats with Pr41 (Setup of
5 SIGN1 command pulse rotational direction) and Pr42 (Setup of command pulse
input mode).
6 SIGN2 For details, refer to the table below, "Command pulse input format".

*» Command pulse input format

Pr41 Setup value | Pr42 Setup value | Command I
(Setup of (Setup of Signa
command pulse |command pulse pulse 4 CCW command CW command
rotational direction)| input mode) format
2-phase pulse A—v@m ﬁél
0 or 2 with 90° PULS D : : P
difference | s|GN B-pw =Nu
(A+B-phase) B-phase advances to A by 90".| B-phase delays from A by 90°.
t3
CW pulse train —
0 1 P + PULS : 2 12
CCW pulse train SIGN =
Pulse train PULS _ LI
3 + SIGN A : 1415 § e« PULS and SIGN repre-
Sign LT o = S S = sents the outputs of pulse
t6 t6[t6 t6 ) . . .
2-phase pulse 0ot ot train in put circuit. Refer
with 90° PULS A'phaw M to the fig. of P.84, "Input
0 or2 difference SIGN B-phaw W Circuit". _
(A+B-phase) B-phase delays from Aby 90", | B-phase advances to A by 90°. " In case of CW pUIS-'e train
o + CCW pulse train and
) ) CW pulse train| py| g W—ﬁ pulse train + sign, pulse
—+ H . .
| sIGN == B train will be cap tured at
CCW pulse train - the rising edge.
Pulse train PULS Mm « In case of 2-phase pulse,
3 + it 15 5 4 15 3 pulse train will be cap-
Sign SIGN o= i s S ‘:LIG tured at each edge.

» Permissible max. input frequency of command pulse input signal and min. necessary time width

. Permissible max. Minimum necessary time width
Input I/F of PULS/SIGN signal input frequency | 11 = - » - .
Pulse train interface exclusive for line driver 2Mpps 500ns | 250ns | 250ns | 250ns | 250ns | 250ns
Pulse train interface Line driver interface 500kpps 2us | 1lus | lus | lus | 1us | 1us
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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Wiring to the Connector, CN X5

(Input Signals (Analog Command) and Their Functions |

input

e Set up the gain, polarity, offset and filter of the
. Position/ | Speed command with;

Velocity Pr50 (Speed command input gain)
- Pr51 (Speed command input reversal)
Pr52 (Speed command offset)

Pr57 (Speed command filter setup)

e Function varies depending on Pr5B (Selection of
torque command)

Pr5B Content

» Torqgue command (TRQR) will be selected.
» Set up the torque (TRQR) gain, polarity,
offset and filter with;
Pr5C (Torque command input gain)
. Pr5D (Torque command input reversal)
4 Position/ Pr52 (Speed command offset)
Torque Pr57 (Speed command filter setup)

» Speed limit (SPL) will be selected.

» Set up the speed limit (SPL) gain, offset
and filter with;

1 Pr50 (Speed command input gain)

Pr52 (Speed command offset)

Pr57 (Speed command filter setup)

Others Other control

mode e This input is invalid.

*The resolution of the A/D converter used in this input is 16 bit
(including 1 bit for sign).

+ 32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPR » Function varies depending on control mode.
input Pr02 |Control mode Function P.84
or * Input of external speed command (SPR) when the
Torque command TRQR velocity control is selected.

*Function becomes valid when the control mode with underline ( 1/ 1))

<Remark>

Do not apply voltage exceeding 10V to analog command input of SPR/TRQR.
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[Connection and Setup of Position Control Mode]

control mode

Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 511 [LSB] =+ 11.9[V], 1 [LSB] = 23[mV]

Title of signal |PinNo| Symbol Function I/F circuit
CCW-Torque 16 CCWTL | ¢ Function varies depending on Pr02 (Control mode setup).
limit input Pr02 | Control mode Function P.84

 Function varies depending on Pr5B (Selection of
torque command)
Pr5B Content
0 | This input becomes invalid.
2 |Torque Control « Torque command input (TRQR) will be
4 | Position/Torque selected.
e Set up the gain and polarity of the com-
1 mand with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
« Becomes to the torque command input (TRQR).
.  Set up the gain and polarity of the command with;
Velocity/ : .
5 Pr5C (Torque command input gain)
Torque Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
* Becomes to the analog torque limit input to CCW
4 Position/Torque |  (CCWTL).
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.
* Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
£ 511 [LSB] =4 11.9]V], 1 [LSB] = 23[mV]
CW-Torque limit 18 CWTL * Function varies depending on Pr02 (Control mode setup).
input Pr02 | Control mode Function P.84
2 |Torque control | « This input becomes invalid when the torque control
4 |Position/Torque| is selected.
5 | Velocity/Torque
y e Becomes to the analog torque limit input to CW
4 Position/Torque | (CWTL).
5 Velocity/Torque | « Limit the CW-torque by applying negative voltage
ol Other (0 to —10V) (Approx.+3V/rated toque).
er

*Function becomes valid when the control mode with underline (1 /17 )
is selected while the switching mode is used in the control mode in table.

<Remark>

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL
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Wiring to the Connector, CN X5
Output signal and Pin No. of the Connestor, CNX5

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions)

Title of signal |PinNo| Symbol Function I/F circuit
External brake 11 | BRKOFF+ | Feeds out the timing signal which activates the electromagnetic brake of the motor. SO1
release signal 10 | BRKOEE— |°® Turns the output transistor ON at the release timing of the electro- P.85

magnetic brake.
e You can set up the output timing of this signal with Pr6éA (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)
Servo-Ready 35 S-RDY+ | * This signal shows that the driver is ready to be activated. SO1
output 34 S-RDY— | Output transistor turns ON when both control and main power are ON but P.85
not at alarm status.
Servo-Alarm 37 ALM+ « This signal shows that the driver is in alarm status.. SO1
output 36 ALM— e Qutput transistor turns ON when the driver is at normal status, and turns P.85
OFF at alarm status.
Positioning 39 | AT-SPEED+ | * Function varies depending on the control mode. SO1
complete 38 | AT-SPEED-  Output of positioning complete (COIN) P.85
(In-position) * The output transistor will turn ON when the absolute value
Position of the position deviation pulse becomes smaller than the
control setup value of Pr60 (Positioning complete range).
 You can select the feeding out method with Pr63 (Setup of
positioning complete output).
 Output of full-closed positioning complete (EX-COIN)
» The output transistor will turn ON when the absolute value
Full-closed | of full-closed-position deviation pulse becomes smaller
control than the setup value of Pr60 (Positioning complete range).
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).
Velocity/ |+ Output at-speed (speed arrival) (AT-SPEED)
Torque | The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 12 ZSP « Content of the output signal varies depending on PrOA (Selection of ZSP output). S0O2
detection. 41| (com-) |° Default i§ 1, and feeds out the zero spegd detection signal. P.85
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limit 40 TLC « Content of the output signal varies depending on Pr09 (Selection of TLC output). S02
signal output 41| (com-) |° Default i_s 1, and feeds out the torque injlimit signal. P.85
« For details, see the table below, "Selection of TLC,ZSP output".

* Selection of TCL and ZSP outputs
X5 TLC : Output of Pin-40

X5 ZSP : Output of Pin-12

\alue of
Pro9 Y ProA|* Torque in-limit output (Default of X5 TLC Pr09)
The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.
1 « Zero-speed detection output (Default of X5 ZSP Pr0OA)

The output transistor turns ON when the motor speed falls under the preset value with Pr61.

e Alarm signal output

2 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
battery alarm, fan-lock alarm or external scale alarm.

* Over-regeneration alarm

3 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.
e Over-load alarm

4 The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.
« Battery alarm

5 The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.

6 * Fan-lock alarm

The output transistor turns ON when the fan stalls for longer than 1s.
» External scale alarm
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.
* In-speed (Speed coincidence) output
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.




[Connection and Setup of Position Control Mode]

(Output Signals (Pulse Train) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
A-phase output 21 OA + » Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1
phase) in differential. (equivalent to RS422) P.85

* You can set up the division ratio with Pr44 (Numerator of pulse output
division) and Pr45 (Denominator of pulse output division)

* You can select the logic relation between A-phase and B-phase, and the

B-phase output 48 OB + output source with Pr46 (Reversal of pulse output logic).

* When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).

22 OA —

49 OB - * Ground for line driver of output circuit is connected to signal ground (GND)
and is not insulated.
Z-phase output 23 oz + » Max. output frequency is 4Mpps (after quadrupled) § g
24 0z - s
5%
==
Z-phase output 19 cz * Open collector output of Z-phase signal PO2 g3

» The emitter side of the transistor of the output circuit is connected to the P.85
signal ground (GND) and is not insulated.

<Note>
* When the output source is the encoder
« If the encoder resolution X E:jg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd4 . . . Prda4 . .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L A ] L
B I B I
z y I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the Connector, CN X5

(Output Signals (Analog) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). S P.85

« You can set up the scaling with Pr08 value.
Pr08 | Content of signal Function
* Feeds out the voltage in proportion to the motor
0, Torque torque command with polarity.
11,12 | command + : generates CCW torque
—: generates CW torque
» Feeds out the voltage in proportion to the positional
Positional | deviation pulse counts with polarity.
1-5 deviation + : positional command to CCW of motor position
— : positional command to CW of motor position
« Feeds out the voltage in proportion to the full-
closed deviation pulse counts with polarity.
Full-closed | + : positional command to CCW of
610 deviation external scale position
— : positional command to CW of
external scale position
Speed monitor 43 SP » The content of the output signal varies depending on Pr07 (Speed monitor
signal output (IM) selection). o P.85
 You can set up the scaling with PrO7 value.
Pr07 [Control mode Function
Motor » Feeds out the voltage in proportion to the motor
0-4 speed speed with polarity. + : rotates to CCW
P — ! rotates to CW
« Feeds out the voltage in proportion to the command
5_g|Command | speed with polarity.
speed + : rotates to CCW
— ! rotates to CW
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[Connection and Setup of Position Control Mode]

(Output Signals (Others) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,15, GND « Signal ground -
17.25 « This output is insulated from the control signal power (COM-) inside of the
' drivder.
Frame ground 50 FG » This output is connected to the earth terminal inside of the drivder. -
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Wiring to the Connector, CN X5

Connecting Example to Host Controller

(Matsushita Electric Works, FPG-CSZT]

PLC

Driver

FPG-C32T(FPY) A4-series
" ,
« vo |-29A ot 3 |puLst cw
SL\J/:ge command ( ) X ( ) 220Q /Vggnslgland
output Y, 1 4 |[PULS2 input
2kQ
;— Y1 A- 5 [SIGN1 ccw
SSZZ command ( ) >< ( ) 220Q /lﬂgom?mnd
output Y v 6 |SIGN2 inpu
Bk H
FDS F X2 [o—i Ao | cz
Origin input § Z-phase
COM output
Ol > U 13 | GND
7 [COM+
N :]:|4-7k9 Counter clear
Deviation [< Y2 [ 30| CL 2 input
t t output 4.7kQ "
counter reset outpu @ 29 |SRV-ON é 0 %%ruvto ON
4.7kQ | Gain
—1 27 | GAIN —n‘:'—‘ﬁ]"“g'&%h'”g
from §4-7k9 Alarm clear
pciioy — ] 31 |A-CLR —KH—=—tinput
output % 470 | cow
COM — 9 |CCWL over-travel
Origin proximity ? § inhibit input
3kQ 4.7kQ | CW
input X3 —= 8 | CWL K= over-travel
§ inhibit input
CCW limit excess [ 35 |S-RDY+ Servo-Ready
input é 5.6kQ) output
X5 — 34 |S-RDY-
to
CW limit excess PLC It/0< 37 | ALM+ Servo-Alarm
input Z5.6kQ X6 inpu {26 | ALm output
=>— 39 [COIN+ Positilorging
- - | complete
Ol
Semap G o — 38 |COIN- oupt
CCW limit o o
sensor — !
CW limit o o 41 |COM
sensor
GND + 24V
DC24Vv
Power supply
<Remark>

I@Z represents twisted pair wire.




[Connection and Setup of Position Control Mode]

(Matsushita Electric Works, FP2-PP2 AFP2430

PLC

FP2-PP2 AFP2430 Ad-series o
] IS
Ja\ AN 2 3
cw Al 3 [PULS1 8 SE
pulse command 220Q SZ/¥ command oS
output Bl 4 |PULS2 input s §
S »
N N =z
ccw A2 5 |SIGN1 gﬁgg g5
pulse command 220Q SZ/¥ command
output B2 [ 71 6 |SIGN2 input
220Q
AT A 23| Oz+ Z-phase
Origin input é B3 () H e 3] ouFt,put
13 | GND —
7 [COM+
4.7kQ | counter clear
Deviation [<' A6 30 CL é]:' 1 input
counter reset output 4.7kQ | Servo-ON
B6 —129 SRV-ON—g-D—‘ input.
1.6Q 4.7k | Gain switching/
J— —K]'D— o Torque limit
Origin proximity ? AT from 27 |GAINITC ? switching input
input SE 4.7kQ | Alarm clear
B7 P — 31 |A-CLR HKHT—¢ input
9 |CCwL ? inhibit input
4.7kQ | CW
—1 8 | CWL over-travel
= inhibit input
=B (A1) 35 |S-RDY+ JSetrvot-Ready
outpu
FG |B19 —{ 34 [S-RDY-[—
= to
PLC I/O
External =l [ input A 37 | ALM+ :]Setrvot-AIarm
power supply input 2av- |B20 L 126 | AL outpu
=>— 39 [COIN+ Positilor;ing
] complete
Origin proximit tput
sensor oo — 38 |coin——" ™™
CW limit o © to
sensor — PLC I/O 41 COM_
CCW limit o © input
sensor —
GND + 24V
DC24V
Power supply
<Remark>

I@Z represents twisted pair wire.
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Wiring to the Connector, CN X5

( Yokogawa Electric , F3NC11-ON |

e ower ]

F3NC11-ON Ad-series
w % 19 (’\)’ X : (f\) 3 |PuLS1 ow
2200 SZ/7 pulse
et 20 |y H 4 |PuLs2 command
cow 17 FA A1 5 |SIGN1 cow
pulse command [é ( ) X ( ) 220Q SZI7 pulse
output 18 |- H 6 [SIGN2 i
k
S 7 A ad 23| oz+ |
Origin line driver 2 ( ) ( ) Z-phase
e 8 24 | 0z- 3] sl
13 [ GND o
3.5kQ
9a 7 |COM+
Emergency stop
input % 9b 30| cL é :|4-7k9 ﬁ%ﬂtterclear
4.7kQ .
— 29 |SRV-ONK-=—ion N
é4.7kQ Gain switching/
—=1 27 |GAIN/TC Torque limit
é switching input
from 4.7KQ | Alarm clear
11 <— 31 [A-CLR i
gt b i “ yalcon
or pulse output [GND .
12 — 9 |CCwL over-travel
64,7kg g\rxlbn input
— 8 | CWL —KH=— over-travel
= inhibit input
1 =7 35 |SRDY+ JServo-Ready
CCW limit input 473 5k0 output
4 r 34 [S-RDY—
to
o [ pLciio) 7] 37 | ALM+ Servo-Alarm
CW limit input 4573 5k0) input output
' 5 H 36 | ALM—
? =1 39 |COIN+ :lPositilor;ing
Origin proximity complete
input 3 3 +H 38 |COIN— output
_‘ H 41 |COM—
Oridi L
Sélnglsrg'prommlty O/O |
L — 1 3 |
Sonsor” o e GND+5V | |GND +24v
DC5V DC24Vv
Power supply Power supply
<Remark>

I@Z represents twisted pair wire.
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[Connection and Setup of Position Control Mode]

( Yokogawa Electric , F3YP14-ON/F3YP18-ON |

PLC

F3YP14-ON/F3YP18-ON A4-series
& 14a - 1 3 |PuULS1 cw g
pulse command IE ( ) X ( ) 2200 /lﬂgommand § S
output 13a - 4 |PULS2 input g§
ccw 12a fi 5 |SIGNL e %é
pulse command % ( ) X ( ) 220Q SE command =2
output 1lla v 6 |SIGN2 input
240
o 5 15a A A4 23| OZ+ |
Origin line driver Z-phase
i | e
13 | GND —
7 |COM+
4.7kQ
K] — Counter clear
Deviation pulse clear 10a 30| CL 2 input
signal output 4.7kQ H
Nt \— % —{ 29 |SRV-ON KT Paue "
% 4.7k | Gain switching/
—{ 27 |GAINITC —KPF S
4.7kQ | Al |
v 8b fom 04— 31 |A-CLR FKHET—nput
5fV povlver ST output é 4.7kQ | CCW
or pulse output [GND o : _t |
8a 9 |CCWL —K*‘:'f inhibit nput
4.7kQ | CW
—1 8 | CWL over-travel
= inhibit input
o la =71 35 |S-RDY+ Servo-Ready
CCW limit input é 7 4KQ output
: 3a - 34 |S-RDY—[—
to
o [ pLcii0) ] 37 | ALM+ Servo-Alarm
CW limit input 4 SZ7.4kQ input output
: 2b H 36 | ALM— —
SZ ~>1 39 COIN+D Positilor:ing
Origin proximity . complete
input 7S [ H 38 |COIN- vt
_‘ H 41 |COM-
Orici imit
onproany {55 | |
conimt 1o e — (7 |
Sonaor™ ¢« e GND+5V | [GND +24v
DC5V DC24Vv
Power supply Power supply
<Remark>

I@Z represents twisted pair wire.
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Wiring to the Connector, CN X5

(Omron, CSIW-NC113

CS1W-NC113 A4-series
6k i i
ow KA 6 A — 3 |PULSL o
pulse command ( ) X ( ) 220Q SZ/¢ command
output v 4 |PULS2 input
ccw 2 A8 oA A 5 [SIGNL ccw
pulse command ( ) X ( } /lﬂggrﬁ%and
output - 1 6 [SIGN2 = input
150Q
Origin line driver AL6[—A 23| 0Z+ Z-phase
input = ( ) ( ) output
Ald | . 7124 | OZ-—
Al H 13 | GND 7
Power supply V+
for output GND A2 |5 7 |CcoOM+
4.7kQ | counter clear
iati :EFAlO > > 30| CL (K=t
Deviation input
counter reset output é 4.7kQ H
—129 SRV-ON—Q—D—< o
Emergency A24 —= 27 | GAIN —5‘4:7»"3 g@ﬁhing
i ?%4.7“2 4.7k | Alarm cl
stop input A20 gfg}/o< 31 | A-CLR ﬁ]g{]?l clear
output é 4.7kQ | CCW
Origin proximit 9 |cCwL %\ﬁ{;ﬁrﬁ\;ﬂt
inpgt P / TEATKO ?ng CcwW
A21 —= 8 | CWL [KH=— over-travel
é inhibit input
CCW limit excess 2 [ 35 |S-RDY+ Setrvot-Ready
input 3%4.71«2 ,\/1 outpu
HA23 —1 34 |S-RDY—
t
CW limit excess P?.C I/O< 37 | ALM+ Servo-Alarm
input 2 4.7KQ input output
A22 — 36 | ALM—
->— 39 [COIN+ D Positilortling
Oriai - complete
sensoy oo — 38 [COIN- outedt
CCW limit o o
sensor — L
s . | L
GND + 24V
DC24V
Power supply
<Remark>

I@Z represents twisted pair wire.

100




[Connection and Setup of Position Control Mode]

(Omron, CS1IW-NC133 |

PLC

CS1W-NC133 A4-series
i i I8
ow A5 HA— "~ 3 [PULS1 CVIV 25
ulse S8
pulse command [E ( ) ( ) 2200 /Vgommand oS
output A6 [ v 4 [PULS2 input Y
S w
A7 A AH 5 |SIGN1 ccw gE
C(?W | I:é () {) so00 S PUISE s2
comman
ot A8 [ o 6 |SIGN2 input
150Q
L ) Al6 A A 23 | OZ+ |
Origin line driver Z-phase
I o Al4 24| 0z~ | o
power supply GND
for output ‘ A2 7 |COM+
4.7kQ | counter clear
Deviation q A10 30| CL é input
counter reset output 4.7kQ "
—| 29 SRV-ON—g-D—< o ON
4.7kQ | Gain
A24 —1 27 | GAIN —KéHZH Teening
Emergency SSZ4TKOQ 4.7kQ | Alarm clear
stop input E|:|—>A20 o ot—{ 31 | A-CLR FKH=3—1 input
output §4.7k§2 cCcw
1 9 |COWL Koy e
ergln proximity % 2.7kQ §4.7k§2 CW
input A21[— —1 8 | CWL b o\ﬁ?g{ravelt
inhibit inpu
) t—] o +
CCW limit over 4 35 |SRDY )| (?Stl’r\)/l?t'Ready
i 4.7kQ
et Zmzs - 34 |s-RDY-—
to
<{ - +
CW limit over input PLCIIO S Servo-Alarm
LS4 7KQ input output
A22 [ [ - 36 | ALM— —
GND A3 ~=> 39 [COIN+ Positioning
5fV povlver supply complete
or pulse output | +V Ad ; output
H 38 [COIN—
H 41 |COM-
Origin proximity o o |
sensor
CCW limit o ©
sensor 7 7 ) r
CW limit oo GND +5V | |GND + 24v
sensor DC5V DC24V
Power supply Power supply
<Remark>

I@Z represents twisted pair wire.
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Wiring to the Connector, CN X5

(Omron, C200H-NC211 |

102

<Remark>

I@Z represents twisted pair wire.

C200H-NC211 A4-series
o A -t 3 |puLS1 cw
Pulse (CW+CCW) ( ) X H ( ) s /lﬂpulse
output . v 4 |[PULS2 fr%ﬂ?and
_— 6«%% 13 [ ot 5 |SIGNL —
irectional output ( } X ( ) pulse
220Q S
. H 6 |SIGN2 Conmand
o ﬂ:rlsog 9 A A 23 | oz+
Origin line driver Z-phase
input ? 11 ‘( ) ( ) 24| 07 3] output
( \Y —
1 13| GND 7
Power supply A
for output e 23 |- 7 |com+
L L 4.7kQ Counter clear
Deviation (L 47 4 30| CL 5 T+—tinput
t t output 4.7kQ o
counter reset outpu 29 |SRV-ON é R ﬁl(;ruvto ON
4.7kQ | Gain
22 —=| 27 | GAIN —EHZH Seching
Emergency 2k 7k
stop input ¥ < 19 lfﬁrl(_)g]l/0< —1 31 |A-CLR _5"4:7'& fr\IISGT clear
output 4.7kQ | CCW
N -travel
orgnpromty % 9 |CCWL —K“:'f inhibit input
rigin proximi b cw
input S 7 — 8 | CWL —K]—|4:7Diﬁ over-travel
§ inhibit input
-~ - +
CCW limit over 35 |SROY Servo-Ready
input $5F 2ka P [ oa lsroy output
to
CW limit over PLC 0 37 | ALM+ Servo-Alarm
input T 2k G mput ]| 36 | ALM i
->— 39 [COIN+ D Positilor:ing
. - complete
(o]
sélrg];gryr)rommlty o o | 35 [con- output
CCW limit o O
sensor. > 41 |COM-
CW limit o o
sensor
GND + 24V
DC24V
Power supply




[Connection and Setup of Position Control Mode]

(Mitsubishi, A1SD75/AD75P1 |

PLC

A1SD75/AD75P1 Ad-series -
3 MA A1 3 |PULSL ow 22
eV Ié X 2200 S Bommand of
et 21 [ v 4 |PULS2 input Ss
Eé 4 (’\) X f\) 5 [SIGN1 ccw g2
CCw ulse @ 2
2200 SE b
gﬂ!;i tcommand 22 HY 6 |siGN2 ::r?rmnand
500Q
24 A A 23| Oz+
Zero point signal % 3] 5[1?33’(58
25U 24| OZ-
13 | GND —
7 [COM+
5 30 CL _m_g'ﬂ ICr:]cioul;ltterclear
Deviation counter [\/\' é 4.7kQ
clear 23 —129 SRV-ON—Q—D—< e ON
4.7kQ | Gain
Drive unit 26 27 | GAIN ? Fr%la(t:hmg
read é%z_ﬁ: ‘ 4.7kQ | Al I
' r }fmm picio] — 31 [A-CLR PR nput
In position 4.7kQ PLCIIO output 4.7kQ | CCW
8 outpu! RS ‘5‘:'* it
c 35 8 | cwL (S
ommon ’ |
2 inhbitnput
36 [— -~— 35 [S-RDY+ Servo-Read
Proximity signal VM :1 output y
11— —1 34 |S-RDY—
Upper limit ?
to
12 pciol 7| 37 | ALM+ :ls Al
Lower limit ?4.7k§2 input Oﬁtr[\]/l?t am
13 — 36 | ALM—
~>— 39 [COIN+ D Positilortnng
- - complete
O
Sélglsr:)?roxmlty O/C — 38 [COIN= output
CCW limit e o
sensor —
o 41 |COM-
i .
GND + 24V
DC24v
Power supply
<Remark>

I@Z represents twisted pair wire.
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Trial Run (JOG run) at Position Control Mode

Inspection Before Trial Run

(1) Wiring inspection Display LED

* Miswiring
(Especially power input/motor output)
* Short/Earth

* Loose connection
Power
supply
(2) Check of power/voltage | |
» Rated voltage 1

(3) Fixing of the motor
» Unstable fixing

(4) Separation from
mechanical system

(5) Release of the brake

CN X6
e

U
|

Trial Run by Connecting the Connector, CN X5

(1) Connect the CN X5.
(2) Enter the power (DC12 to 24V) to control signal (COM+, COM-)
(3) Enter the power to the driver.
(4) Confirm the default values of parameters.
(5) Match to the output format of the host controller with Pr42 (Command pulse input mode setup).
(6) Write to EEPROM and turn off/on the power (of the driver).
(7) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM— (CN X5, Pin-41) to bring the driver to
Servo-ON status and energize the motor.
(8) Enter low frequency from the host controller to run the motor at low speed.
(9) Check the motor rotational speed at monitor mode whether,
rotational speed is as per the setup or not, and
the motor stops by stopping the command (pulse) or not.
(20) If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

(Wiring Diagram | JENXS Parameter
COM+ o
DC J_ 023 SRV-ON PrNo. Title elup
12V - 24V - value
A oM 02 | Setup of control mode 0
. 04 |Invalidation of over-travel inhibit input | 1
3 s 40 | Selection of command pulse input 0/1
1kQ"‘ PULS1 _ 42 | Mode setup of command pulse input 1
4 puLs2 CW/CCW pulse input 43 | Inhibition setup of command pulse input | 1
oc L 5| SIGNL incase of 4E | Counter clear mode 2
p— open collector input
12v 6 * Enter command pulses from the host controller.
SIGN2
] Input signal status
44
| :\/< i PULSH1 ) . ( )
>§ L 1l/45 In case 0 No. Title of signal [Monitor display
. PULSH2 line receiver 0 |Servo-ON +A
900 SIGNH1 input
N D{:X i1/47] SIGNH2
' DEEE] ey
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[Connection and Setup of Position Control Mode]

[Setup of Motor Rotatonal Speed and Input Pulse Frequency)

Input pulse Motor [Pr48] x 2[Pre]
frequency | rotational
(pps)  |speed (r/min) 17-bit 2500P/r
2M 3000 WWxa 2500x 28
500K 3000 Wxa | [10000]x 28
250K 3000 Ux2W ) [10000)x 24
100K 3000 Ulx2% | [10000/x 28 g
g 2
500K 1500 Qx28 | [50000x 23 =
g
<Note> 3

Defaults of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.Defaults

of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.

<Remarks>

* Max. input pulse frequency varies depending on input terminals.

* You can set up any values to numerator and denominator, however, setup of an extreme division ratio
or multiplication ratio may result in dangerous action. Recommended ratio is 1/50-20.

Relation between the C Pulley ratio : 1
mo(;qr rottatlolnal speetd Gear ratio - 12
and input pulse counts : 18

putp Total reduction ratio : 365

e.g.) When you want to rotate the motor by 60° with the load of total reduction ratio of 18/365.

Encoder on Decimal
17-bit 2500P/r figures
x 2[Pr4A] x 210 x 2[0] 2 1
108 2 2
To rotate the output shaft by 60°, To rotate the output shaft by 60°, ; ;
Command pulse | enter the command of 8192 (213) enter the command of 10000
pulses from the host controller. pulses from the host controller. 2t 16
25 32
How to determinde 365 X 1x 27 X 60° 365 X 10000 X 60° 26 64
parameter 18 28 360° 18 10000 360° o7 128
_ [365/x 217 _ [365/x 2] 28 256
108 29 512
Hence the obtained numerator 210 1024
becomes 47841280>2621440 and o1l 2048
denominator exceeds the max 12 2096
valueof 10000, you have to re-
duce to the common denominator 213 8192
to obtain. 214 16384
365 X 1 x 210 X 60° 215 32768
18 26 360° 216 65536
x 210 217 131072
B

*Refer to P.306 "Division Ratio for Parameters" of Supplement.
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Real-Time Auto-Gain Tuning

Outline

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

* Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

Position/Velocity
command

Action command under
actual condition

Auto-gain Auto-filter Torque Motor
setup adjustment command current
Position/Velocity Adaptive Current
control Filter control
E Resonance frequency calculation
Load inertia calculation
Real-time auto-gain tuning Motor
speed
. 4 Encoder
Servo driver

Conditions which obstruct
real-time auto-gain tuning

Load
inertia

* Load is too small or large compared to rotor inertia.
(less than 3 times or more than 20 times)
* Load inertia change too quickly. (10 [s] or less)

Load

» Machine stiffness is extremely low.
» Chattering such as backlash exists.

Action
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.

* Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

* Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque.

* When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

How to Operate

(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | cn xé of the driver, then turn r 4
7. Default is 1. on the driver power.
-~ Setup of parameter, Pr21
Stup g — - - — -
Va(I)ue Real-time aulto gain tuning | Varying degree of load inertia in motion Press@. A
not in use —
<1> ( ) no change Press. m
2 normal mode slow change Match to the parameter No. PR £
- to be set up with @ (Here match to Pr21.)
3 rapid change @ E
4 no change press(2)-
5 vertical axis mode slow change Change the setup with () (V).
6 rapid change Press ().
7 no-gain switching mode no change Setup of parameter, Pr22
. WEen tEe varying degrgi of load ir:ertia is large, set up 3 or 6. Match to Pr22 with@. R
» When the motor is used for vertical axis, set up 4-6.
« When vibration occurs during gain switching, set up 7. Press (8).

* When resonance might give some effect, validate the setup of Pr23

(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-

ing) to O or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.
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Numeral increases with @ (default values)

and decreases with @
Press @

Writing to EEPROM
Press .

Press @

Bars increase as the right fig. shows
by keep pressing @ (approx. 5sec).

Writing starts (temporary display).

Fon SHIFESEE JError |

Writing completes Writing error
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).

Finish




[Connection and Setup of Position Control Mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[Hz].
« While resonance peak is low or control gain is small and when no affect from these condition is
given to the motor speed.
* When multiple resonance points exist.

Resonance point

Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10 1st gain of position loop 15 Velocity feed forward 300
11 1st gain of velocity loop 16 Time constant of feed forward filter 50
12 1st time constant of velocity loop integration 27 Setup of instantaneous speed observer 0
13 1st filter of velocity detection 30 2nd gain setup 1
14 1st time constant of torque filter 31 1st mode of control switching 10
18 2nd gain of position loop 32 1st delay time of control switching 30
19 2nd gain of velocity loop 33 1st level of control switching 50
1A 2nd time constant of velocity loop integration 34 1st hysteresis of control switching 33
1B 2nd filter of speed detection 35 Position gain switching time 20
1C 2nd time constant of torque filter 36 2nd mode of control switching 0
20 Inertia ratio
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) Atter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Seleon of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive filter
is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating operations,
take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be wtitten to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be exrcuted using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title ?‘%Sg Function/Content
00 Address 0to 15 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (O to F) of the

front panel at power-on. 8 & g 8 g

* This value becomes the axis number at serial communication. 1D @@
* The setup value of this parameter has no effect to the servo action. sé*

s,

* You cannot change the setup of PrO0 with other means than rotary switch. ’I: SP@ @
©
01 LED initial status 0to 17 | You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value Content
0 Positional deviation
Power -ON <1> Motor rotational speed
2 Torque output
3 Control mode
AT Rz 4 I/O signal status
\‘ g g g g g - 5 Error factor/history
T e Lo Ho Slo Elo &g T 6 Software version
2 Py
7 Alarm
Flashes (for approx. 2 sec) -
during initialization 8 Regenerative load factor
9 Over-load factor
Setup value of PrO1 10 Inertia ratio
11 Sum of feedback pulses
12 Sum of command pulses
13 External scale deviation
14 Sum of external scale feedback pulses
15 Motor automatic recognizing function
For details of display, refer to P.51 "Setup of 16 Analog input value
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02 Setup of Oto 6 | You can set up the control mode to be used.
* control mode <1>
Setup Control mode **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
Ll - _lSt mece 2idiiiote control mode switching input (C-MODE).
0 Position - When C-MODE is open, the 1st mode will be
<1> | Velocity - selected.
2 Torque - When C-MODE is shorted, the 2nd mode will be
] . : selected.
El Pos!t!on Velocity Don't enter commands 10ms before/after switching.
4*1| Position Torque
5*1 | Velocity Torque C-MODE  (pen | close I open
6 Full-closed — ' '
1st —>|<— 2nd —>|<—1st
10ms or longer ~ 10ms or longer
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rsa?r%ag Function/Content
03 Selection of 0to 3 | You can set up the torque limiting method for CCW/CW direction.

torque limit <1> Setup value CCW CcW

0 X5 CCWTL : Pin-16 X5 CWTL : Pin-18
<1> Pr5E is a limit value for both CCW and CW direction
2 Set with Pr5E Set with Pr5F
3 When GAIN/TL-SEL input is open, set with Pr5E
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

04 Setup of 0to2 | Inlinear drive application, you can use this over-travel inhibiting function to inhibit the
* over-travel <1> motor to run to the direction specified by limit switches which are installed at both ends
inhibit input of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  cCw direction
«— —

Servo motor . o
Limit Limit
switch switch | cowL

CWL

3O |0)U0D) UO1ISOd
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Driver

>

Setup CCWL/CWL
value input Input Connection to COM-

CCWwWL Close Normal status while CCW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CCW direction, permits CW direction.

CWL Close Normal status while CW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.
Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be
invalidated.

Err38 (Over-travel inhibit input protection) is triggered when either one
of the connection of CW or CCW inhibit input to COM- become open.

Action

0 Valid

<1> Invalid

2 Valid

<Cautions>

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error.

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

07 Selection of speed 0to9 | You can set up the content of analog speed monitor signal output (SP : CN X5,
monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.

Setup value| Signal of SP |Relation between the output voltage level and the speed
0 6V /47 r/min
1 6V /188 r/min
Motor actual -
speed 6V /750 r/mln.
<3> 6V / 3000 r/min
1.5V /3000 r/min
6V /47 r/min
6V /188 r/min
6V / 750 r/min
6V / 3000 r/min
1.5V /3000 r/min

N

Command
speed

O |N[o|o|»
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Parameter Setu

D

Standard default : < >

PrNo. Title rsfr%g Function/Content
08 Selection of torque | Oto 12 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup value| Signal of IM | Relation between the output voltage level and torque or deviation pulse counts
<0> Torque command 3V/rated (100%) torque
1 3V /31Pulse
2 . 3V / 125Pulse
Position
3 L 3V / 500Pulse
deviation
4 3V / 2000Pulse
5 3V / 8000Pulse
6 3V /31Pulse
7 3V / 125Pulse
Full-closed
8 L 3V / 500Pulse
deviation
9 3V / 2000Pulse
10 3V / 8000Pulse
11 Torque 3V /200% torque
12 command 3V / 400% torque
09 Selection of 0to 8 | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup value Function Note
<0> Torque in-limit output
1 Zero speed detection output For details of
9 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.92,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0A Selection of 0to8 | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup value Function Note
0 Torque in-limit output
<1> Zero speed detection output For details of
2 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.92,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0B Setup of 0to2 | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup value S E
0 Use as an absolute encoder.
<1> Use as an incremental encoder.
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Of Ez;t;i;ate setup of 0<t;)>5 You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
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[Connection and Setup of Position Control Mode]

Standard default : < >

3 Setu .
PrNo. Title rangg Function/Content
0D Baud rate setup of 0to5 | You can set up the communication speed of RS485. | Error of baud rate is +0.5%
* +0.5%.
RS485 o <2> Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
OE Setup of front Otol | You .can limit the operation of the front panel to the Setup value Content
* panel lock <0> monitor mode only. <0> valid to all
You can prevent such a misoperation as unexpec- -
1 Monitor mode only

ted parameter change.
<Note>

You can still change parameters via communication even though this setup is 1.
To return this parameter to 0, use the console or the "PANATERM®".

3O |0)U0D) UO1ISOd
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Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rSaerESg Unit Function/Content
10 1st gain of 0 to 3000 1/s You can determine the response of the positional control system.
position loop Ato C-frame:<63>* Higher the gain of position loop you set, faster the positioning time you
Dto F-frame:<32>¥ can obtain. Note that too high setup may cause oscillation.
11 1st gain of 1 to 3500 Hz You can determine the response of the velocity loop.
velocity loop Ato C-frame:<35>* In order to increase the response of overall servo system by setting high
D to F-frame:<18>¥ position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.
<Caution>

When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).

12 1st time constant |1 to 1000 ms You can set up the integration time constant of velocity loop.
of velocity loop Ato C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to 0.
integration D to F-frame:<31>4 The integration will be maintained by setting to "999".
The integration effect will be lost by setting to "1000".
13 1st filter of 0Oto5 — You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* speed detection, in 6 steps.

Higher the setup, larger the time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.

14 1st time constant of | 0 — 2500 | 0.01lms | You can set up the time constant of the 1st delay filter inserted in the

torque filter Ato C-frame:<65>* torque command portion. You might expect suppression of oscillation
D to F-frame:<126>* caused by distortion resonance.

15 Velocity feed —2000 0.1% | You can set up the velocity feed forward volume at position control.

forward to 2000 Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.

16 Time constant of 0to 6400| 0.01ms | You can set up the time constant of 1st delay filter inserted in velocity feed

feed forward filter <50>* forward portion.

You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title rsaerﬁgg Unit Function/Content
18 2nd gain of 0 to 3000 1/s Position loop, velocity loop, speed detection filter and torque command
position loop Ato C-frame:<73>* filter have their 2 pairs of gain or time constant (1st and 2nd).
Dto F-frame:<38>¥ For details of switching the 1st and the 2nd gain or the time constant, refer
19 2nd gain of velocity |1 to 3500 Hz to P.226, "Adjustment".
loop Ato C-frame:<35>* The function and the content of each parameter is as same as that of the
Dto F-frame:<18>¥ 1st gain and time constant.
1A 2nd time constant of 1 to 1000 ms
velocity loop integration | <1000>*
1B 2nd filter of velocity | O0to 5 -
detection <0>*
1C 2nd time constant [0 to 2500| 0.01ms
of torque filter Ao C-frame:<65>*
D to F-frame:<126>
1D 1st notch 100 to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width Oto4 - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.
selection <2> Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo. Title ?’;ﬁgg Unit Function/Content
20 Inertia ratio 0 to 10000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.
<250>* Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.
The inertia ratio will be estimated at all time while the real-tiem auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.
<Caution>
If the inertia ratio is correctly set, the setup unit of Prll and Prl9
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time Oto7 — You can set up the action mode of the real-time auto-gain tuning.

auto-gain tuning <1> With higher setup such as 3 or 6, the driver respond quickly to the change

of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 to 6.

When vibration occurs at gain switching, set up this to "7".

Real-time Varying degree of
Setup value . . . L .
auto-gain tuning load inertia in motion
0 Invalid -
<1> Little change
2 Normal mode Gradual change
3 Rapid change
4 Little change
5 Vertical axis mode Gradual change
6 Rapid change
7 No gain switching Little change
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title ?’5&82 Unit Function/Content

22 Selection of 0to 15 - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |Ato C-frame: gain tuning is valid.
at real-time <4> low —machine stiffness— high
auto-gain tuning D to F-frame: low—  servogain —high

<1> [Pr22 | 0 1------------ 14,15 |
low « response  — high
<Caution>
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive Oto2 - You can set up the action of the adaptive filter.
filter mode <1> 0 : Invalid

1: Valid

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)
<Caution>
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

24 Selection of Oto2 - You can select the switching method when you use the damping filter.
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)
switching 1: You can select either 1st or 2nd with damping control switching input

(VS-SEL).
when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)
when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)
2 : You can switch with the position command direction.
CCW : 1st damping filter selection (Pr2B, 2C).
CW : 2nd damping filter selection (Pr2D, 2E).

25 Setup of an action Oto7 - You can set up the action pattern at the normal mode auto-gain tuning.
at normal mode <0> Setup value [Number of revolution Rotational direction
auto-gain tuning <0> CCW — CW

1 2 [revolution] CW = CCW

2 CCW — CCW

3 CW — CW

4 CCW — CW

> 1 [revolution] CW= CCW

6 CCW — CCW

7 CW — CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

26 Setup of software |0 to 1000 0.1 You can set up the movable range of the motor against the position
limit <10> |revolution command input range. When the motor movement exceeds the setup

value, software limit protection of Pr34 will be triggered. This parameter is
invalid with setup value of 0.

27 Setup of Oto1l - With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup value Instantaneous speed observer setup

<0>* Invalid
1 Valid
You need to set up the inertia ratio of Pr20 correctly to use this function.
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)
I I I
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?’;r%g Unit Function/Content
28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of Oto4 - You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of 0to 99 - You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
2B 1st damping 0102000 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.
The driver measures vibration at load edge. Setup unit is 0.1[Hz].
The setup frequency is 10.0 to 200.0[Hz]. Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of -200t02000| 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Ajdustment.
<Caution>
Setup is also limited by 10.0[Hz]-Pr2B=Pr2C=Pr2B
2D 2nd damping 0to 2000 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.
The driver measures vibration at the load edge. Setup unit is 0.1 [Hz].
Setup frequency is 10.0 to 200.0 [Hz]. Setup of 0-99 becomes invalid.
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of -200t02000| 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.
Use with the setup of O in normal operation. Refer to P.250, "Damping
control" of Ajdustment.
<Caution>
Setup is also limited by 10.0[Hz]-Pr2D=Pr2E=Pr2D
2F Adaptive filter 0to 64 - Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set
and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)
0to4 Filter is invalid.
51048 Filter is valid.
49 to 64 Filter validity changes according to Pr22.
This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.
<Caution>
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and Setup of Position Control Mode]

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

; Setu ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain Otol - You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>* Setup value Gain selection/switching
0 1st gain (PI/P switching enabled) *1
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN input Action of velocity loop
Open with COM— PI action 2g
Connect to COM— P action s =
*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain § ;
Switching Function” of Adjustment. ‘% §
31 1st mode of 0to 10 - You can select the switching condition of 1st gain and 2nd gain while Pr30 §§
control switching <0>* is setto 1.
Setup value Gain switching condition
<0>* Fixed to the 1st gain.
1 Fixed to the 2nd gain.

2 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)
3 *2 | 2nd gain selection when the toque command variation is larger than the setups of
Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).
4 *2 | Fixed to the 1st gain.
5 *2 | 2nd gain selection when the command speed is larger than the setups of
Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).
*2 | 2nd gain selection when the positional deviation is larger than the setups of
Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).
7 *2 | 2nd gain selection when more than one command pulse exist between 166us.
*2 | 2nd gain selection when the positional deviation counter value exceeds the setup of
Pr60 (Positioning completer range).
*2 | 2nd gain selection when the motor actual speed exceeds the setup of
Pr33 (1st level of control switching) and Pr34 (1at hysteresis of control switching) .
*2 | Switches to the 2nd gain while the position command exists.
10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [x 166us]
and the speed falls slower than the setups of Pr33—34[r/min].

[e]

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of 0to 10000| x 166us | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31is setto 3 or 5 to 10.
33 1st level of 0 to 20000 - You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr3lis setto 3, 5, 6. 9 and 10.
Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis 0 to 20000 - You can set up hysteresis width to be
of control switching | <33>* implemented above/below the N
judging level which is set up with Pr33 prad -
Pr33. Unit varies depending on the : [ Pr34

[

setup of Pr31 (1st control switching ©

mode). Definitions of Pr32 (Delay), Istgain , zndgain; ,; Istgain
Pr33 (Leyel) _and P_r34 (Hysteresis) o . Pr2
are explained in the fig. below.

<Caution>

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
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Parameter Setup
Standard default : < >
PrNo. Title F’%Sg Unit Function/Content
35 Switching time of [0 —10000| (setup | You can setup the
position gain <20>* |value +1)| step-by-step switching e.g) 166166166 lséﬁ Kp1(Pr10)>Kp2(Pr18)
x 166us | time to the position Kpl(Pr10) — ; #— [0] bold line
loop gain only at gain Pr3s=[oN_ [ NSOB | [@-——-
switching while the 1st -- 2
. — 1 thin line
and the 2nd gain Kp2(Pr18) —
switching is valid. 1st gain 2nd gain 1st gain
<Caution> >« <
The switching time is
only valid when switching from small position gain to large position gain.
3D JOG speed setup 0-500 r/min | You can setup the JOG speed.
<300> Refer to P.75, "Trial Run"of Preparation.

Parameters for Position Control

Standard default : < >

; Setup ;
PrNo. Title range Function/Content
40 Selection of com- O0tol | You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup value Content
<0> Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
41 Command pulse 0tol | You can set up the rotatational direction against the command pulse input, and the
* rotational direction <0> command pulse input format.
setup Pré1 setup value [Pr42 setup value| Command si |
42 Setup of command | Oto3 (°°’J})T§i“0dn§|” e (C?;“p”;?;doﬁ‘;'se pulse ,:;‘]tlnea CCW command | CW command
* pulse input mode <1> direction setup) setup) format
o 1 tl 1 tl
90° phase A-phase [~ | | -
difference | PULS T
Oor2 2-phase pulse | iGN | BPhase— [ =
(A + B-phase) ot | au )
B-phase advances to A by 90°.| B-phase delays from A by 90°.
t3
CW pulse trai —
<0> <1> e Z‘IJGLI\SI e
CCW pulse train o
ulse train = =
3 P + PULS 4 15 : 14 t5 H
Signal | SIGN e s = L
6 6 [t6 t6
N ot totl
90" phase S Aphase] = | O A
difference | PUL I
Oor2 2-phase pulse| SIGN B'Phaw Pl
(A +B-phase) B-phase delays from A by 90°.|B-phase advances to A by 90°.
CW pulse train 8L
1 1 P N PULS 0 :
| SIGN
CCW pulse train o'
ulse train S e I O o e N O
3 P + PULS 4 5 : (415 :
Signal SIGN l— L = [T
t6 t6|t6 t6
» Permissible max. input frequency, and min. necessary time width of command pulse input signal.
. Permissible max. Min. necessary time width
Input I/F of PULS/SIGN signal _ Y
input frequency | t1 t2 t3 t4 ts te
Pulse train interface exclusive to line driver 2Mpps 500ns | 250ns | 250ns | 250ns | 250ns | 250ns
- Line driver interface 500kpps 2us lus lus lus lus lus
Pulse train interface - PP = E L = £ E
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.
I I
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rsa?r%ag Function/Content
43 Invalidation of O0tol | You can select eithr the validation or the invalidation of the command pulse inhibit
command pulse <1> input (INH : CN X5 Pin-33).
inhibit input Setup value INH input
0 Valid
<1> Invalid

Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.

44 Numerator of pulse |1 to 32767| You can set up the pulse counts to be fed out from the pulse output (X5 OA+ : Pin-

* output division <2500> | 21, OA-: Pin-22, OB+ : Pin-48, OB- : Pin-49).

e Pr45=<0> (Default)
You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.

3O |0)U0D) UO1ISOd
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The pulse output resolution per one revolution
= Pr44 (Numerator of pulse output division) X4
* Pr45+0 :
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.

) _ Pra4 (Numerator of pulse output division) )
Pulse output resolution per one revolution - —— X Encoder resolution
Pr45 (Denominator of pulse output division)

<Cautions>

e The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and
10000 [P/r] for the 5-wire 2500P/r incremental encoder.

e The pulse output resolution per one revolution cannot be greater than the
encoder resolution.

45 Deniminator of 0to 32767

*
p_ul_s§ output <0> (In the above setup, the pulse output resolution equals to the encoder resolution.)
division » Z-phase is fed out once per one revolution of the motor.
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.
when encoder resolution x Prad is multiple of 4 | | when encoder resolution x Prad is not multiple of 4
Pr45 P Pra5 P
A [ | - S [
B L B L
z z I
Synchronized Not-synchronized
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Standard default : < >

PrNo. Title ?5%33 Function/Content
46 Reversal of pulse 0to 3 | You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> 1 Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
Setup A-phase
value (OA) ] [ ]
B-phase(OB) \_,_L
<0>2 non-reversal J I—, I—, I—,
B-phase(OB) ,_\ ,_
L3 reversal _| ,_l ,_l ,_l
Pr46 B-phase logic Output source
<0> Non-reversal Encoder position
1 Reversal Encoder position
2 *1 Non-reversal External scale position
3 *1 Reversal External scale position
*1 The output source of Pr46=2, 3 is valid onlt at full-closed control.
48 Electronic gear function-related (Pr48 to 4B)
1st numerator of 0 to 10000| Electronic gear (Command pulse division/multilication) function
electronic gear <0> * Purpose of this function
(1) You can set up any motor revolution and travel per input command unit.
29 >nd numerator of 10 to 10000 ) You_ can increase the nominal comr_na_nd pulse frequency when you cannot
) obtain the required speed due to the limit of pulse generator of the host controller.
electronic gear <0> * Block diagram of electronic gear
4A | Multiplier of Oto17 Cog:jrlggnd *1 [1stnumerator (Pr48) | internal .
electronic gear <0> : *1 [2nd numerator (Pr49) = > counter "
numerator | Denominator (Pr4B) | Feed back
4B Denominator of 0 to 10000 pulse 10000P/rev
electronic gear <10000> (Resolution) 27y

* "Numerator" selection of electronic gear
*1 : Select the 1st or the 2nd with the command electronic gear input switching
(DIV : CN X5, Pin-28)
DIV input open
DIV input connect to COM-

Selection of 1st numerator (Pr48)
Selection of 2nd numerator (Pr49)

The electronic gear ratio is set with the formula below.

* when the numerator is <0> (Default) : Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution,
and you can set command pulse per
revolution with Pr4B.

Encoder resolution
Command pulse counts per one revolution (Pr48)

Electronic gear ratio =

* when numerator # 0 :

Multiplier of command

N umerator Of Command 2 div/multpl numerator (Pr4A)

electronic gear (Pr48,49) X
Denominator of command electronic gear (Pr4B)

Electronic gear ratio =

<Caution>
In actual calculation of numerator (Pr48, Pr49) X2PrA 4194304 (Pr4D setup value
+1) becomes the max. value.

(to be continued to next page)
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[Connection and Setup of Position Control Mode]

Standard default : < >

; Setup ;
PrNo. Title range Function/Content
Electronic gear function-related (Pr48-4B) (continued from the previous page)
48 1st numerator of <Setup example when numerator #0>
electronic gear » When division/multiplication ratio=1, it is essential to keep the relationship in which
the motor turns one revolution with the command input (f) of the encoder
r : resolution.
49 2n numerator 0 Therefore, when the encoder resolution is 10000P/r, it is required to enter the input
electronic gear of f=5000Pulses in case of duplicate, f=40000Pulse in case of division of 1/4, in
order to turn the motor by one revolution.
4A Multiplier of » Set up Pr48, 4A and 4B so that the internal command (F) after division /
electronic gear multiplication may equal to the encoder resolution (10000 or 217).
numerator
f x Prd8 x 2PraA
4B Denominator of F= T 10000 or 2%7
electronic gear F : Internal command pulse counts per motor one revolution
f : Command pulse counts per one motor revolution.
Encoder resolution 217(131072) 10000 (2500P/r x 4)
Example 1 PraA PraA
when making the command [0]
. Pr48|1] x 2 Pr48 |10000] x 2
input (f) as 5000 per one
motor revolution Pr4B 5000 Pr4B | 5000
Example 2 PraA PraA
when making the command (0]
input (f) as 40000 per one Prag[1] x 2 Pr48[2500] x 2
motor revolution Pr4B 10000 Pr4B 10000
4C Setup of primary 0to7 | Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1> gear.
Purpose of smoothing filter
* Reduce the step motion of the motor while the command pulse is rough.
* Actual examples which cause rough command pulse are;
(1) when you set up a high multiplier ratio (10 times or more).
(2) when the command pulse frequency is low.
You can set the time constant of the smoothing filter in 8 steps with Pr4C.
Setup value Time constant
0 No filter function
<1> Time constant small
I !
7 Time constant large
4D Setup of FIR 0to31 | You can set up the moving average times of the FIR filter covering the command
* smoothing <0> pulse. (Setup value + 1) become average travel times.
4E Counter clear 0to2 | You can set up the clearing conditions of the counter clear input signal which clears
input mode <1> the deviation counter.
Setup value Clearing condition
0 Clears the deviation counter at level (shorting for longer than 100us)*1
<1> Clears the deviation counter at falling edge (open-shorting for longer than 100us)*1
2 Invalid
*1 : Min. time width of CL signal
CL(Pin-30) I—I
©+ 100us or longer
—
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.
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Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title rsaerggg Unit Function/Content
5E 1st torque limit 0 to 500 % You can set up the limit value of the motor output torque (Pr5E : 1st
setup <500> torque, Pr5F : 2nd torque). For the torque limit selection, refer to PrO3
%0 (Torque limit selection).
This torque limit function limits the max. motor torque inside of the
5E 2nd torque limit 0 to 500 % driver with parameter setup.
setu <500> In normal operation, this driver permits approx. 3 times larger torque
P 5 than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
q torque [%]

« Setup value is to be given in 300(Max.);
% against the rated torque. when Pr5E=150 2001

« Right fig. shows example of 1001
150% setup with Pr03=1. . (Rated)

4 speed
r100  (Rating) (Max.)
+200

« Pr5E limits the max. torque for
both CCW and CW directions.

<Caution>

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

PrNo. Title rsaer%ag Unit Function/Content
60 Positioning com- Oto Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 32767 (COIN : CN X5, Pin-39).
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within £ (the setup value), after the command
pulse entry is completed.

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

« Basic unit of deviation pulse is encoder "resolution”, and varies per
the encoder as below.
(1) 17-bit encoder : 217 = 131072
(2) 2500P/r encoder : 4 X 2500 = 10000

<Cautions>

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation
pulses
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[Connection and Setup of Position Control Mode]

Standard default : < >

Setup
range

10to
20000
<50>

PrNo. Title
61 Zero-speed

Unit

r/min

Function/Content

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

* The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction.

e There is hysteresis of 10 [r/min].

speed

(Pr61+10)r/min
—>

_——.——”"—’V (Pr61-10)r/min
SERREEEE TR -—

o —

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

2

Oto3 -
<0>

63 Setup of
positioning
complete
(In-position)
output
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Setup value Action of positioning complete signal

The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)

The signal will turn on when there is no position command and the
positional deviation is smaller than Pr60 (Positioning complete range).
The signal will turn on when there is no position command, the
2 zero-speed detection signal is ON and the positional deviation is
smaller than Pr60 (Positioning complete range).

The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pr60 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

<0>

1

Oto1l -
<1>

65 LV trip selection at
main power OFF

You can select whether or not to activate Errl3 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of PréD (Main power-OFF detection time).

Setup value Action of main power low voltage protection
When the main power is shut off during Servo-ON, Errl3 will
0 not be triggered and the driver turns to Servo-OFF. The driver
returns to Servo-ON again after the main power resumption.
When the main power is shut off during Servo-ON, the driver

will trip due to Errl3 (Main power low voltage protection).

<1>

<Caution>

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid

Oto 2 -
<0>

66 Sequence at
* over-travel inhibit

Setup value

During deceleration

After stalling

Deviation counter content

<0>

Dynamic brake
action

Torque command=0
towards inhibited direction

Hold

Torque command=0
towards inhibited direction

Torque command=0
towards inhibited direction

Hold

2

Emergency stop

Torque command=0
towards inhibited direction

Clears before/

after deceleration

<Caution>

In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?‘;&33 Unit Function/Content
67 Sequence at main Oto9 - When Pr65 (LV trip selection at main power OFF) is 0, you can set up,
power OFF <0> 1) the action during deceleration and after stalling
2) the clearing of deviation counter content
after the main power is shut off.
Setup Action Deviation counter
value During deceleration| After stalling content
<0> DB DB Clear
1 Free-run DB Clear
2 DB Free-run Clear
3 Free-run Free-run Clear
4 DB DB Hold
5 Free-run DB Hold
6 DB Free-run Hold
7 Free-run Free-run Hold
8 Emergency stop DB Clear
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)
<Caution>
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to 3 - You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup Action Deviation counter
value |During deceleration| After stalling content
<0> DB DB Hold
1 Free-run DB Hold
2 DB Free-run Hold
3 Free-run Free-run Hold
(DB: Dynamic Brake action)
<Caution>
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
69 Sequence at Oto9 - You can set up,
Servo-Off <0> 1) the action during deceleration and after stalling
2) the clear treatment of deviation counter is set up.
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

6A

Setup of
mechanical brake
action at stalling

0to 100
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/
drop of the motor (work) due to the
action delay time (tb) of the brake release

After setting up Préa = tb|, -ﬂ»
then compose the sequence so as 2ctual brake

the driver turns to Servo-OFF after '
the brake is actually activated. motor

SRV-ON ON OFF

BRK-OFF

energization Med
l Pr6A|
|
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of
mechanical brake
action at running

0to 100
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

e Set up to prevent the brake
deterioration due to the motor
running.

At Servo-OFF during the motor is
running, tb of the right fig. will be
a shorter one of either Pr6B
setup time, or time lapse till the
motor speed falls below 30r/min.

SRV-ON ON OFF

BRK-OFF release I hold
t

actual

brake energizedll

non-
energized

\
i

motor E 30 r/min

energization |

?

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

6C

Selection of
external
regenerative
resistor

Oto3
for
A, B-frame
<3>
for
C to F-frame
<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A to D-frame, between P and B2 of terminal
block in case of E, F-frame).

Setu p Val ue Reger;noergg\lljiégsmtor

<0>
(C, D, E and
F-frame)

Regenerative processing and
regenerative resistor overload

Regenerative processing circuit will be
activated and regenerative resistor overload
protection will be triggered according to the
built-in resistor (approx. 1% duty).

The driver trips due to regenerative overload
protection (Errl8), when regenerative
processing circuit is activated and its active
ratio exceeds 10%,

Regenerative processing circuit is activated,
but no regenerative over-load protection is
triggered.

Both regenerative processing circuit and
regenerative protection are not activated, and
built-in capacitor handles all regenerative
power.

Built-in resistor

1 External resistor

2 External resistor

<3>

(A, B-frame) No resistor

<Remarks>

Install an external protection
external regenerative resistor.
Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
ove-rload protection.

<Caution>

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.

such as thermal fuse when you use the

External regenerative resistor gets very hot, and might cause burning.
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Parameter Setu

D

Standard default : < >

PrNo. Title fgﬁgg Unit Function/Content
6D Detection time of  |35to 1000 2ms You can set up the time to detect the shutoff while the main power is kept
* main power off <35> shut off continuously.
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0 to 500 % You can set up the torque limit in case of emergency stop as below.
emergency stop <0> » During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input)
* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off)
« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF)
Normal torque limit is used by setting this to 0.
70 Setup of position [0 to 32767| 256 x | ¢ You can set up the excess range of position deviation.
deviation excess <25000> |resolution| « Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control.
» Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.
72 Setup of 0 to 500 % * You can set up the over-load level. The overload level becomes 115 [%]
over-load level <0> by setting up this to 0.
» Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level.
* The setup value of this parameter is limited by 115[%)] of the motor rating.
73 Setup of 0to 20000| r/min * You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level.

* The setup value of this parameter is limited by 1.2 times of the motor
max. speed.

<Caution>

The detection error against the setup value is £3 [r/min] in case of the 7-wire

absolute encoder, and £36 [r/min] in case of the 5-wire incremental encoder.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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to the connector, CN X5  [connection and setup of velocity control mode]

iring
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Wiring to the connector, CN X5

Interface Circuit

(Input Circuit |

Connection to sequence input signals

« Connect to contacts of switches and relays, or open collector
output transistors.

* When you use contact inputs, use the switches and relays for
micro current to avoid contact failure.

» Make the lower limit voltage of the power supply (12 to 24V)
as 11.4V or more in order to secure the primary current for
photo-couplers.

[~ -
1210 24v 7 \COM+4.7kQ
il T -
— SRV-ON etc.
Relay |_ ___________
[~ -
1210 24V 7 \COM+4.7kQ

il T — X
JQSRV-ON etc. % !
§. Lo

Analog command input

e The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).

* Max. permissible input voltage to each input is +10V.

For input impedance of each input, refer to the right Fig.

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ, B-char acteristics, 1/2W or larger, R
with 200Q, 1/2W or larger.

* A/D converter resolution of each command input is as follows.
(1)ADCL1 : 16 bit (SPR/TRQR), (including 1bit for sign), £10V
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V
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[Connection and setup of velocity control mode]

(Output Circuit )

Sequence output circuit

* The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.

» There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.

* There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).

« If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as
the fig. shows without fail.

: [ !
) LALM+ etc.—

TALM— etc. #Z
#ﬁ
Vbc |

502
+ZSP, TLG,

12 to 24V

Max. rating 30V,

Vbc[V] — 2.5[V] ZomA

R[kQ] = m

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

AM26LS3T or |

AM26LS32 or equivalent | equivalent
« Feeds out the divided encoder outputs (A, B and Z-phase) in 21 |
g OA+ il A
differential through each line driver. @<L_-:$ OA— )122 _i
* At the host side, receive these in line receiver. Install a termi- - :$ OB+[ ) %48 B
nal resistor (approx. 330Q) between line receiver inputs with- & OB=|) 449 ﬁ;] |
out fail. 0zZ+[) |23 ;f] z| |
<— —
 These outputs are not insulated. _/L_‘:#KI Oz ( ) 124 !
| |
GND 25 |
7 / ' L Z ) J
Connect signal ground of the host
:@: represents twisted pair. and the driver without fail.
Open collector output F-—-—-—-—- -
Max. rating 30V, |
« Feeds out the Z-phase signal among the encoder signals in | 50mA |

open collector. This output is not insulated.

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

High speed /

impedance of the measuring instrument or the external circuit
to be connected.

photo-coupler I J
:@: represents twisted pair_ (TLP554 by Toshiba or equivalent)' - — - — - — - — -
Analog monitor output —_——— .
______ | |
* There are two outputs, the speed monitor signal output (SP) | Measuring | 43 j SP %Q <] |
and the torque monitor signal output (IM) : instrument : .
« Output signal width is +10V. ! or | |
. . . . I external . 1kQ '
e The output impedance is 1kQ. Pay an attention to the input U circuit ! 42+ M€ <l |
|

<Resolution>
(1) Speed monitor output (SP)

17) GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.

(2) Torque monitor output (IM)

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

Title of signal |[PinNo.| Symbol Function I/F circuit
Power supply for 7 COM+ * Connect + of the external DC power supply (12 to 24V). -
control signal (+)  Use the power supply voltage of 12V £+ 5% — 24V + 5%

Power supply for 41 COM- |« Connect — of the external DC power supply (12 to 24V). -
control signal (-) » The power capacity varies depending on a composition of I/O circuit. 0.5A

or more is recommended.
CW over-travel 8 CWL  Use this input to inhibit a CW over-travel (CWL).
inhibit input e Connect this so as to make the connection to COM- open when the P.128

moving portion of the machine over-travels the movable range toward CW.
e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".
« You can select the action when the CWL input is validated with the setup
of up Pré6 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

CCW over-travel 9 CCWL  Use this input to inhibit a CCW over-travel (CCWL).

inhibit input » Connect this so as to make the connection to COM- open when the moving | p 128
portion of the machine over-travels the movable range toward CCW.

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

Speed zero clamp | 26 | ZEROSPD |« Function varies depending on the control mode.
Input « Becomes to a speed-zero clamp input (ZEROSPD). P.128
Pr06 |Connection to COM- Content
) 0 - ZEROSPD input is invalid.
Wl open Speed command is 0
Torque ! close Normal action
control open Speed command is to CCW
2 close Speed command is to CW.

« In case Pr06 is 2 at torque control, ZERPSPD is invalid.

» Becomes to an input of damping control switching (VS-SEL).
Position/ |« While Pr24 (Damping filter switching selection) is 1, the

Full-closed | 1st damping filter (Pr2B, Pr2C) will be validated when you

open this input, and the 2nd damping filter (Pr2D, Pr2E)

control ; . g
will be validated when you connect this input to COM-.

Gain switching 27 GAIN e Function varies depending on the setups of Pr30 (2nd gain setup) and

input Pr03 (Selection of torque limit). P.128

or Pro3 | Pr30 |Connection to COM- Content

Torque limit TL-SEL 0 open Velocity loop : Pl (Proportion/Integration) action
switching input close Velocity loop : P (Proportion) action

when the setups of Pr31 and Pr36 are 2

0-2 open 1st gain selection (Pr10,11,12,13 and 14)

1 close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalid

* Input of torque limit switching (TL-SEL)

* Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM-.

* For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.




[Connection and setup of velocity control mode]

Title of signal |PinNo| Symbol Function I/F circuit
Internal 28 INTSPD3 | * Function varies depending on the control mode.
comm_and s_peed « You can switch the numerator of electronic gear. P.128
selection 3 input « By connecting to COM—, you can switch the numerator of

Position/ | electrinic gear from Pr48 (1st numerator of electronic gear)
Full-closed | to Pr49 (2nd numerator of electronic gear)
control » For the selection of command division/multiplication, refer
to the table of next page, "Numerator selection of
command scaling"
« Input of internal speed selection 3 (INTSPD3).
Velocity |¢ You can make up to 8-speed setups combining INH/
control INTSPD1 and CL/INTSPD2 inputs. For details of setup,
refer to the table of P.131, "Selection of Internal Speed".
Torque control| * This input is invalid.
Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM—.
» Turns to Servo-OFF status by opening connection to COM-, and current P.128
to the motor will be shut off.
* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).
<Caution> 58
1.Servo-ON input becomes valid approx. 2 sec after power-on. S
(see P.42, "Timing Chart" of Preparation.) =
2.Never run/stop the motor with Servo-ON/OFF. =
3.After shifting to Servo-ON, allow 100ms or longer pause before entering ‘g §
the pulse command. §;

* Selection of Internal Speed

Connector Pin No. of X5 Pr05, Internal/external switching of speed setup
Pin-33 Pin-30 Pin-28 0 1 5 3
INTSPD1(INH) INTSPD2(CL) INTSPD3(DIV)
Analog speed command | 1st speed of speed | 1st speed of speed | 1st speed of speed
open open open (CN X5, Pin-14) setup (Pr53) setup (Pr53) setup (Pr53)
Analog speed command | 2nd speed of speed | 2nd speed of speed | 2nd speed of speed
short open open (CN X5, Pin-14) setup (Pr54) setup (Pr54) setup (Pr54)
Analog speed command | 3rd speed of speed | 3rd speed of speed | 3rd speed of speed
open short open (CN X5, Pin-14) setup (Pr55) setup (Pr55) setup (Pr55)
Analog speed command | 4th speed of speed | Analog speed command | 4th speed of speed
short short open (CN X5, Pin-14) setup (Pr56) (CN X5, Pin-14) setup (Pr56)
Analog speed command | 1st speed of speed | 1st speed of speed | 5th speed of speed
open open short (CN X5, Pin-14) setup (Pr53) setup (Pr53) setup (Pr74)
Analog speed command | 2nd speed of speed | 2nd speed of speed | 6th speed of speed
short open short (CN X5, Pin-14) setup (Pr54) setup (Pr54) setup (P75)
Analog speed command | 3rd speed of speed | 3rd speed of speed | 7th speed of speed
open short short (CN X5, Pin-14) setup (Pr55) setup (Pr55) setup (Pr76)
Analog speed command | 4th speed of speed | Analog speed command | 8th speed of speed
short short short (CN X5, Pin-14) |  setup (Pr56) (CN X5, Pin-14) | setup (Pr77)
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Wiring to the connector, CN X5

Pin No.

Title of signal Symbol Function I/F circuit
Selection 2 input | 30 INTSPD2 |« Function varies depending on the control mode.
of internal  Input (CL) which clears the positional deviation counter P.128
command speed and full-closed deviation counter.

« You can clear the counter of positional deviation and
full-closed deviation by connecting this to COM—.
« You can select the clearing mode with Pr4E (Counter clear
input mode).
Position/ PraE Content _ .
Full-closed (?Iears the counter of _po.smona.l devu’?l-
control 0 tion and full-closed deviation while CL is
connected to COM-.
1 Clears the counter of positional deviation
and full-closed deviation only once by
[Default] .
connecting CL to COM- from open status.
2 CL s invalid
« Input of selection 2 of internal command speed (INTSPD2)
Velocit e You can make up to 8-speed setups combining INH/
€loCIY | INTSPD1 and CL/INTSPD3 inputs. For details of setup,
control refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.
Torque control |  This input is invalid.
Alarm clear input | 31 A-CLR ¢ You can release the alarm status by connecting this to COM- for more
than 120ms. P.128
» The deviation counter will be cleared at alarm clear.
* There are some alarms which cannot be released with this input.
For details, refer to P.252, "Protective Function " of When in Trouble.
Control mode 32 C-MODE |+ You can switch the control mode as below by setting up Pr02 (Control
switching input mode setup) to 3-5. P.128
Pr02 setup Open (1st) Connection to COM- (2nd)
3 Position control Velocity control
4 Position control Torque control
5 Velocity control Torque control
<Caution>
Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.
Selection 1input | 33 INTSPD1 | « Function varies depending on the control mode.
of internal « Inhibition input of command pulse input (INH) P.128
command speed e Ignores the position command pulse by opening the
- connection to COM—
Position/ |« You can invalidate this input with Pr43 (Invalidation of
Full closed | command pulse inhibition input)
control Pra3 Content
0 INH is valid.
1(Default) INH is valid.
« Selection 1 input of internal command speed (INTSPD1)
Velocit *You can make up to 8-speed setups combining
y INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
control setup, refer to the table of P.131,
"Selection of Internal Speed" of Velocity Control Mode.
Torque control | » This input is invalid.
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[Connection and setup of velocity control mode]

(Input Signals (Analog Command) and Their Functions

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPR « Function varies depending on control mode.
input Pr02 |Control mode Function P.128

Velocity |* Input of external speed command (SPR) when the
1 control velocity control is selected.
e Set up the gain, polarity, offset and filter of the
3 Position/ Speed command with;
Velocity Pr50 (Speed command input gain)
5 ) Pr51 (Speed command input reversal)
Velocity/ Pr52 (Speed command offset)
Torque Pr57 (Speed command filter setup)
e Function varies depending on Pr5B (Selection of
torque command)
Pr5B Content
0 | * This input becomes invalid.
Velocity/ » Speed limit (SPL) will be selected.
5 y » Set up the speed limit (SPL) gain, offset
Torque and filter with;
1 Pr50 (Speed command input gain)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)
Others| OtNer control | | i input s invalid.
mode

*The resolution of the A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 32767 (LSB) = £ 10[V], 1[LSB] = 0.3[mV]

*Function becomes valid when the control mode with underline ( C—J1/ C_—1)
is selected while the switching mode is used in the control mode in table.

<Remark>

Do not apply voltage exceeding 10V to analog command input of SPR

133

BPON [013u0)) AO0[OA

()
(=}
=
=
@D
=1
=
S
=
=
o
w
-1
=
=l
=1




Wiring to the connector, CN X5

control mode

Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

 Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 511 [LSB] = £ 11.9[V], 1 [LSB] = 23[mV]

Title of signal |PinNo., Symbol Function I/F circuit
CCW-Torque limit | 16 CCWTL |« Function varies depending on Pr02 (Control mode setup).
input Pr02 | Control mode Function P.128

 Function varies depending on Pr5B (Selection of
torque command)
Pr5B Content
0 | This input becomes invalid.
2 |Torque Control « Torque command input (TRQR) will be
4 |Position/Torque selected.
e Set up the gain and polarity of the com-
1 mand with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
* Becomes to the torque command input (TRQR).
velocity/ |° Set up the gain and polarity of the command with;
5 y Pr5C (Torque command input gain)
Torque Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
* Becomes to the analog torque limit input to CCW
4 |PositionfTorque | (ccwTL).
5 Velocity/Torque | » Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.
» Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+511 [LSB] = + 11.9[V], 1 [LSB] = 23[mV]
CW-Torque limit 18 CWTL « Function varies depending on Pr02 (Control mode setup).
input Pr02 | Control mode Function P.128
2 |Torque control| « This input becomes invalid when the torque control
4 |Position/Torque| is selected.
5 |Velocity/Torque
B e Becomes to the analog torque limit input to CW
4 Position/Torque | (CWTL).
5 Velocity/Torque | « Limit the CW-torque by applying negative voltage
o Other (0 to —10V) (Approx.+3V/rated toque).
er

*Function becomes valid when the control mode with underline ( 1 /17 )
is selected while the switching mode is used in the control mode in table.

<Remark>

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL

134




[Connection and setup of velocity control mode]

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
External brake 11 | BRKOFF+ | Feeds out the timing signal which activates the electromagnetic brake of the motor. SO1
release signal 10 | BRKOFE— |° Turns the output transistor ON at the release timing of the electro- | p 159
magnetic brake.
e You can set up the output timing of this signal with Pr6A (Setup of
mechanical brake action at stall) and Pré6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)
Servo-Ready 35 S-RDY+ | ¢ This signal shows that the driver is ready to be activated. S0O1
output 34 S-RDY— |°® Output transistor turns ON when both control and main power are ON but P.129
not at alarm status.
Servo-Alarm 37 ALM+ « This signal shows that the driver is in alarm status.. SO1
output 36 ALM— * Output transistor turns ON when the driver is at normal status, and turns | p 199
OFF at alarm status.
Positioning 39 | AT-SPEED+ | * Function varies depending on the control mode. SO1
complete 38 | AT-SPEED-  Output of positioning complete (COIN) P.129
(In-position) * The output transistor will turn ON when the absolute value 58
Position of the position deviation pulse becomes smaller than the Sz
control setup value of Pr60 (Positioning complete range). =S
« You can select the feeding out method with Pr63 (Setup of § =
positioning complete output). ‘é @
 Output of full-closed positioning complete (EX-COIN) §§
e The output transistor will turn ON when the absolute value
Full-closed | of full-closed-position deviation pulse becomes smaller
control than the setup value of Pr60 (Positioning complete range).
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).
Velocity/ |+ Output at-speed (speed arrival) (AT-SPEED)
Torque | The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 12 ZSP « Content of the output signal varies depending on PrOA (Selection of ZSP output). S0O2
detection. 41| (com-) |° Default i§ 1, and feeds out the zero spegd detection signal. P.129
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limit 40 TLC « Content of the output signal varies depending on Pr09 (Selection of TLC output). S02
signal output 41) | (COM-) |* Default i§ 1, and feeds out the torque injlimit signal. P.129
« For details, see the table below, "Selection of TLC,ZSP output".

» Selection of TCL and ZSP outputs

X5 TLC : Output of Pin-40

e Torque in-limit output (Default of X5 TLC Pr09)
The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.

« Zero-speed detection output (Default of X5 ZSP Pr0OA)
The output transistor turns ON when the motor speed falls under the preset value with Pr61.

* Alarm signal output

2 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
battery alarm, fan-lock alarm or external scale alarm.

« Over-regeneration alarm

X5 ZSP : Output of Pin-12

3 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.
e Over-load alarm

4 The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.
« Battery alarm

5 The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.

5 e Fan-lock alarm

The output transistor turns ON when the fan stalls for longer than 1s.
* External scale alarm
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.
* In-speed (Speed coincidence) output
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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Wiring to the connector, CN X5

(Output Signals (Pulse Train) and Their Functions )

signal ground (GND) and is not insulated.

itle of signal |PinNo| Symbol Function I/F circuit
A-phase output 21 OA + * Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1
phase) in differential. (equivalent to RS422) P.129
¢ You can set up the division ratio with Pr44 (Numerator of pulse output
22 OA - division) and Pr45 (Denominator of pulse output division)
* You can select the logic relation between A-phase and B-phase, and the
B-phase output 48 OB + output source with Pr46 (Reversal of pulse output logic).
* When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).
49 OB - « Ground for line driver of output circuit is connected to signal ground (GND)
and is not insulated.
Z-phase output 23 07 + » Max. output frequency is 4Mpps (after quadrupled)
24 0oz -
Z-phase output 19 cz * Open collector output of Z-phase signal PO2
* The emitter side of the transistor of the output circuit is connected to the | p 1og

<Note>

* When the output source is the encoder

« |f the encoder resolution X

Pr44
r45

is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd4 . . . Praq . .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L N I
B I B I
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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[Connection and setup of velocity control mode]

(Output Signals (Analog) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.129

< You can set up the scaling with Pr08 value.
Pr08 |Content of signal Function
* Feeds out the voltage in proportion to the motor
0, Torque torque command with polarity.
11,12 | command + : generates CCW torque
—: generates CW torque
» Feeds out the voltage in proportion to the positional
Positional | deviation pulse counts with polarity.
Loe deviation + : positional command to CCW of motor position
— : positional command to CW of motor position
» Feeds out the voltage in proportion to the full-
closed deviation pulse counts with polarity.
Full-closed | + : positional command to CCW of
6-10| geviation external scale position
— : positional command to CW of
external scale position
Speed monitor 43 SP « The content of the output signal varies depending on Pr07 (Speed monitor
signal output (IM) selection). o P.129
 You can set up the scaling with Pr07 value.
Pr07 |Control mode Function
Motor * Feeds out the voltage in proportion to the motor
0-4 speed speed with polarity. + : rotates to CCW
P — ! rotates to CW
» Feeds out the voltage in proportion to the command
5_g | Command | speed with polarity.
speed + : rotates to CCW
— ! rotates to CW
[Output Signals (Others) and Their Functions]
Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,15, GND * Signal ground -
17.25 « This output is insulated from the control signal power (COM-) inside of the
' drivder.
Frame ground 50 FG « This output is connected to the earth terminal inside of the drivder. -
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Trial Run (JOG run) at Velocity Control Mode

Inspection Before Trial Run

(1) Wiring inspection Display LED
» Miswiring =
(Especially power input/motor output)
e Short/Earth
e Loose connection

Power
supply
(2) Check of power/voltage | [

* Rated voltage

(3) Fixing of the motor
» Unstable fixing
(4) Separation from achne
mechanical system
(5) Release of the brake

CN X6
[
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[Connection and setup of velocity control mode]

Trial Run by Connecting the Connector, CN X5

1) Connect the CN X5.

2) Enter the power (DC12-24V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (CN X5, Pin-14) to turn to Servo-ON
and energize the motor.

6) Close the speed zero clamp input (ZEROSPD) and apply DC voltage between velocity command input ,
SPR (CN X5, Pin-14) and GND (CN X5, Pin-15), and gradually increase from 0OV to confirm the motor
runs.

7) Confirm the motor rotational speed in monitor mode.

* Whether the rotational speed is per the setup or not.
* Whether the motor stops with zero command or not.

8) If the motor does rotate at a micro speed with command voltage of O, correct the command voltage
referring to P.74, "Automatic offset adjustment" of Preparation.

9) When you want to change the rotational speed and direction, set up the following parameters again.

Pr50 : Speed command input gain Refer to P.152, "Parameter Setup"
Pr51 : Speed command input reversal (Parameters for Velocity/Torque Control)

10)If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

(Wiring Diagram |

COM+ PrNo. Title Setup value
29 02 | Setup of control mode 1
DC — ©=7 SRV-ON 04 | Invalidation of over-travel inhibit input 1
12V - 24V 025 zerospp | Run with ZEROSPD 06 | Selection of ZEROSPD input 1
4 switch close, and 50 | Velocity command gain
COM- S ith - Set up
top with open 51 | Velocity command reversal s
52 | Velocity command offset required
! 57 | Setup of velocity command filter
14
oc L < SPRITRQR
v T 15 In case of one-directional -
GND .
operation (Input signal status]
In case of bi-directional No. Title of signal Monitor display
operation (CW/CCW), 0 Servo-ON +A
provide a bipolar power 5 Speed zero clamp -

supply, or use with Pr06 = 3.
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

» Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

Position/Velocity
command

Action command under
actual condition

Auto-gain Auto-filter Torque Motor

setup adjustment command current
Position/Velocity Adaptive Current
control Filter control

E Resonance frequency calculation
Load inertia calculation
Real-time auto-gain tuning

Motor
speed
@ Encoder

Servo driver

Conditions which obstruct
real-time auto-gain tuning

Load
inertia

* Load is too small or large compared to rotor inertia.
(less than 3 times or more than 20 times)
* Load inertia change too quickly. (10 [s] or less)

Load

» Machine stiffness is extremely low.
» Chattering such as backlash exists.

Action
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.

* Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

* Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque.

» When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

How to Operate

(1) Bring the motor to stall (Servo-OFF).

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1-

Insert the console connector to
CN X6 of the driver, then turn

7. Default is 1. on the driver power.
Setud | Real i ; —— Varvina d fload inertia | i Setup of parameter, Pr21
eal-time auto-gain tunin arying degree of load inertia in motion
vaéue (not in ug'ls.e) ’ — - press ($).
<1>4,7 no change Press - FR. U4
2,5 normal mode slow change Match to the parameter No. FR_ 21
3.6 rapid change to be set up with @ (Here match to Pr21.)
« When the varying degree of load inertia is large, set up 3 or 6. Press@. L 1
« When resonance might give some effect, validate the setup of Pr23 Change the setup with @@
(Setup of adaptive filter mode). Press @ N
(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun- | Setup of parameter, Pr22
ing) to 0 or smaller value. Match to Pr22 with (). R

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.
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Press @

Numeral increases with @

and decreases with @

Press @

Writing to EEPROM

Press.
Press@.

Bars increase as the right fig. shows
by keep pressing @ (approx. 5sec).

<

(default values)

Writing starts (temporary display). SERFE

o SHFESEE ) Error )

Writing completes

Finish [F

Writing error
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).




[Connection and setup of velocity control mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[Hz].
« While resonance peak is low or control gain is small and when no affect from these condition is
given to the motor speed.
* When multiple resonance points exist.

Resonance point

Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
11 1st gain of velocity loop 27 Setup of instantaneous speed observer 0
12 1st time constant of velocity loop integration 30 2nd gain setup 1
13 1st filter of velocity detection 31 1st mode of control switching 0
14 1st time constant of torque filter 32 1st delay time of control switching 30
19 2nd gain of velocity loop 33 1st level of control switching 50
1A 2nd time constant of velocity loop integration 34 1st hysteresis of control switching 33
1B 2nd filter of speed detection 36 2nd mode of control switching 0
1C 2nd time constant of torque filter
20 Inertia ratio
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) Atter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Seleon of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive filter
is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating operations,
take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-ime auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be wiitten to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be exrcuted using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title ?’aeﬁgg Function/Content
00 Address 0to 15 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (O to F) of the

front panel at power-on. g 88 gg

* This value becomes the axis number at serial communication. D @@
@f()l
®

» The setup value of this parameter has no effect to the servo action. HOR
* You cannot change the setup of PrO0 with other means than rotary switch. " SP@@
©

01 LED initial status 0to 17 | You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value Content
0 Positional deviation
Power -ON <1> Motor rotational speed
2 Torque output
3 Control mode
AT Yz 4 I/O signal status
— g g g g g - 5 Error factor/history
T e S S Sl Slo Sl 6 Software version
S AT
7 Alarm
Flashes (for approx. 2 sec) -
during initialization 8 Regenerative load factor
9 Over-load factor
Setup value of Pro1 10 Inertia ratio
11 Sum of feedback pulses
12 Sum of command pulses
13 External scale deviation
14 Sum of external scale feedback pulses
15 Motor automatic recognizing function
For details of display, refer to P.51 "Setup of 16 Analog input value
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02 Setup of 0to 6 | You can set up the control mode to be used.
* control mode <1>
Setup Control mode **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
Ll - ,1St Liletls Zntinods control mode switching input (C-MODE).
Y Position - When C-MODE is open, the 1st mode will be
<1> | Velocity - selected.
2 Torque - When C-MODE is shorted, the 2nd mode will be
] P : selected.
3 Pos!t!on Velocity Don't enter commands 10ms before/after switching.
4*1| Position Torque
5*1| Velocity Torque C-MODE  pen | close I open
6 Full-closed — ' '

1st —>|<— 2nd —>|<—1st

e e

10ms or longer  10ms or longer
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo. Title rsffrggg Function/Content
03 Selection of 0to 3 | You can set up the torque limiting method for CCW/CW direction.

torque limit <1> Setup value CCW CW

0 X5 CCWTL : Pin-16 X5 CWTL : Pin-18
<1> Pr5E is a limit value for both CCW and CW direction
2 Set with Pr5E Set with Pr5F
3 When GAIN/TL-SEL input is open, set with Pr5E
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

04 Setup of Oto2 In linear drive application, you can use this over-travel inhibiting function to inhibit the
* over-travel <1> motor to run to the direction specified by limit switches which are installed at both ends
inhibit input of the axis, so that you can prevent the work load from damaging the machine due to

the over-travel. With this input, you can set up the action of over-travel inhibit input.
CW direction ~ Work  ccw direction
D E—

l:':‘:l:'%I Driver o
Sevomotor T it Limit g =
switch  switch | cowL =3 %
[ =]
CWL Ss
> 52
Setup CCWL/CWL , S=
. , Action 2o
value input Input Connection to COM- -
CCWL Close Normal status while CCW-side limit switch is not activated.
0 Valid (CN X5,Pin-9) Open Inhibits CCW direction, permits CW direction.
CWL Close Normal status while CW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.
) Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be
<1> Invalid . .
invalidated.
) valid Err38 (Over-travel inhibit input protection) is triggered when either one
al of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error.

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setu

D

Standard default : < >

; Setup ;
PrNo. Title range Function/Content
05 Speed setup, 0to 3 | This driver is equipped with internal speed setup function so that you can control the
Internal/External <0> speed with contact inputs only.
switching Setup value Speed setup method
<0> External speed command (SPR:CN X5, Pin-14)
1 Internal speed command 1st to 4th speed (Pr53 to Pr56)
2 Internal speed command 1st to 3rd speed (Pr53-Prb5), External speed command (SPR)
3 Internal speed command 1st to 8th speed (Pr53 to Pr56, Pr74 to Pr77)
* You can select a speed command at velocity control.
* When the setup value is 1 or 2, switch 4 kinds of in-  « When the setup value is 3, switch 8 kinds of internal
ternal speed command with 2 kinds of contact input. speed command with 3 kinds of contact input.
(1) INH (CN X5, Pin-33) : (1) INH (CN X5, Pin-33) :
Selection 1 input of internal command speed Selection 1 input of internal command speed
(2) INH (CN X5, Pin-30) : (2) INH (CN X5, Pin-30) :
Selection 2 input of internal command speed Selection 2 input of internal command speed
DIV input is ignored. (3) INH (CN X5, Pin-28) :
] ) Selection 3 input of internal command speed
« Selection of internal speed
Connector Pin No. of X5 Pr05, Internal/external switching of speed setup
Pin-33 Pin-30 Pin-28 0 1 2 3
INTSPDL(INH) | INTSPD2(CL) INTSPD3(DIV)
open open open Analog speed command | 1st speed of speed | 1st speed of speed | 1st speed of speed
P P P (CN X5, Pin-14) setup (Pr53) setup (Pr53) setup (Pr53)
short open open Analog speed command | 2nd speed of speed | 2nd speed of speed | 2nd speed of speed
P P (CN X5, Pin-14) setup (Pr54) setup (Pr54) setup (Pr54)
open short open Analog speed command | 3rd speed of speed | 3rd speed of speed | 3rd speed of speed
P P (CN X5, Pin-14) setup (Pr55) setup (Pr55) setup (Pr55)
short short open Analog speed command | 4th speed of speed |Analog speed command| 4th speed of speed
P (CN X5, Pin-14) setup (Pr56) (CN X5, Pin-14) setup (Pr56)
open open short Analog speed command | 1st speed of speed | 1st speed of speed | 5th speed of speed
P P (CN X5, Pin-14) setup (Pr53) setup (Pr53) setup (Pr74)
Analog speed command | 2nd speed of speed | 2nd speed of speed | 6th speed of speed
short open short (CN X5, Pin-14) |  setup (Pr54) setup (Pr54) setup (P75)
Analog speed command | 3rd speed of speed | 3rd speed of speed | 7th speed of speed
open short short (CN X5, Pin-14) setup (Pr55) setup (Pr55) setup (Pr76)
short short short Analog speed command | 4th speed of speed |Analog speed command| 8th speed of speed
(CN X5, Pin-14) setup (Pr56) (CN X5, Pin-14) setup (Pr77)
* Example of 4-speed run with internal  spyv.oninput — L_Sevo-ON
speed command.
In addition to CL/INH inputs, use the ZROSPDinput Stop | Run I.
speed zero clamp input (ZEROSPD) i - Close Close !

. INH input . 0% " open LSoSe .
and Servo-ON input (SRV-ON) to thi ' Open : : Open 1 '
control the motor stop and start. CL input T Open : Open L Close . Close .

. 1 : 2nd : : :
<Caution> ! __speed ' 1
N . . H 3rd ! i
You can individually set up acceleration time, speed st speed ! '
deceleration time, and sigmoid acceleration/ speed
deceleration time with parameter. Refer to : \
Pr58 : Acceleration time setup
Pr59 : Deceleration time setup ;é time
Pr5A : Sigmoid acceleration/
deceleration time setup in this Chapter.
06 Selection of 0to2 | You can set up the function of the speed zero clamp input (ZEROSPD : CN X5, Pin-26)
ZEROSPD input <0> | [setup value Function of ZEROSPD (Pin-26)
<0> ZEROSPD input is ignored and the driver judge that it Is not in
speed zero clamp status.
1 ZEROSPD input becomes valid. Speed command is taken as 0 by
opening the connection to COM-.
2 Becomes speed command sign. You can set command direction to
CCW by opening the connection to COM—, and CW by closing.
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo. Title rsa?r%ag Function/Content
07 Selection of speed 0to9 | You can set up the content of analog speed monitor signal output (SP : CN X5,
monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.
Setup value| Signal of SP [Relation between the output voltage level and the speed
0 6V /47 r/min
1 6V /188 r/min
Motor actual -
2 6V / 750 r/min
speed -
<3> 6V / 3000 r/min
4 1.5V / 3000 r/min
5 6V / 47 r/min
6 6V /188 r/min
7 Command 6V / 750 r/min
speed -
8 6V /3000 r/min
9 1.5V / 3000 r/min
08 Selection of torque | 0to 12 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup value| Signal of IM | Relation between the output voltage level and torque or deviation pulse counts
<0> Torque command 3V/rated (100%) torque
1 3V /31Pulse
2 . 3V / 125Pulse
Position
3 o 3V / 500Pulse
deviation
4 3V / 2000Pulse
5 3V / 8000Pulse
6 3V /31Pulse
7 Full-closed 3V / 125Pulse
8 e 3V /500Pulse
deviation
9 3V / 2000Pulse
10 3V / 8000Pulse
11 Torque 3V /200% torque
12 command 3V / 400% torque
09 Selection of 0to8 | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup value Function Note
<0> Torque in-limit output
1 Zero speed detection output For details of
2 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P135,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0A Selection of 0to8 | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup value Function Note
0 Torque in-limit output
<1> Zero speed detection output For details of
5 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.135,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs”.
8 In-speed (Speed coincidence) output
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Parameter Setup
Standard default : < >
PrNo. Title rSaer%g Function/Content
0B Setup of 0to2 | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup value S =
0 Use as an absolute encoder.
<1> Use as an incremental encoder.
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Of izuzigate setup of 0<t§>5 You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
OE iestji;ate setup of O<t§>5 You can set up the communication speed of RS485. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
O*E Setup of front Otol | You .can limit the operation of the front panel to the A e Content
panel lock <0> monitor mode only. . . <0> Valid o all
You can prevent such a misoperation as unexpec- -
ted parameter change. 1 Monitor mode only
<Note>
You can still change parameters via communication even though this setup is 1.
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

Setup

PrNo. Title range Unit Function/Content
11 1st gain of 1 to 3500 Hz You can determine the response of the velocity loop.
velocity loop Ato C-frame:<35>* In order to increase the response of overall servo system by setting high
Dto F-frame:<18>¥ position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.
<Caution>
When the inertia ratio of Pr20 is set correctly, the setup unit of Pr1l
becomes (Hz).
12 1st time constant |1 to 1000 ms You can set up the integration time constant of velocity loop.
of velocity loop Ato C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to O.
integration Dto F-frame:<31>% The integration will be maintained by setting to "999".
The integration effect will be lost by setting to "1000".
13 1st filter of 0to 5 - You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* sH?geﬁgrciﬁteegg?S;;,Irlla?gset??r?é time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of [0 to 2500| 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter A to C-frame:<65>* torque command portion. You might expect suppression of oscillation
D to F-ame:<126> caused by distortion resonance.
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo. Title rsaerﬁag Unit Function/Content
19 2nd gain of velocity |1 to 3500 Hz Position loop, velocity loop, speed detection filter and torque command
loop Ato C-frame:<35>* filter have their 2 pairs of gain or time constant (1st and 2nd).
D to F-frame:<18>¥ For details of switching the 1st and the 2nd gain or the time constant, refer
1A 2nd time constant of 1 to 1000 ms to P.226, "Adjustment”.
velocity loop integration | <1000>* The function and the content of each parameter is as same as that of the
1B 2nd filter of velocity | 0to 5 - 1st gain and time constant.
detection <0>*
1C 2nd time constant [0 to 2500| 0.01ms
of torque filter Ato C-frame:<65>*
D to F-frame:<126>
1D 1st notch 100 to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width Oto4 - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.
selection <2> Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.

59
Parameters for Auto-Gain Tuning §§
Standard default : < > % %
PrNo. Title ?‘;ﬁgg Unit Function/Content §i§:
20 Inertia ratio 0 to 10000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.
<250>* Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.

The inertia ratio will be estimated at all time while the real-tiem auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.
<Caution>

If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time Oto7 - You can set up the action mode of the real-time auto-gain tuning.
auto-gain tuning <1> With higher setup such as 3, the driver respond quickly to the change of

the inertia during operation, however it might cause an unstable operation.
Use 1for normal operation.

Real-time Varying degree of
Setup value . . . L .
auto-gain tuning load inertia in motion
0 Invalid -
<1>,4,7 Little change
2,5 Normal mode Gradual change
3,6 Rapid change

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

Standard default : < >

PrNo. Title rsaer%g Unit Function/Content

22 Selection of 0to 15 - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |A to C-frame: gain tuning is valid.
at real-time <4> low «machine stiffness— high
auto-gain tuning D to F-frame: low—  servogain —high

<1> [Pr22 | 0 1------------ 14,15 |
low « response  — high
<Caution>
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive Oto2 - You can set up the action of the adaptive filter.
filter mode <1> 0 : Invalid

1: Valid

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)
<Caution>
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

25 Setup of an action Oto7 - You can set up the action pattern at the normal mode auto-gain tuning.
at normal mode <0> Setup value [Number of revolution Rotational direction
auto-gain tuning <0> CCW — CW

L 2 [revolution] CW = CCW

2 CCW — CCW

3 CW — CW

4 CCW — CW

> 1 [revolution] CW= CCW

6 CCW — CCW

7 CW — CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

27 Setup of Oto1l - With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup value Instantaneous speed observer setup

<0>* Invalid
1 Valid
You need to set up the inertia ratio of Pr20 correctly to use this function.
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)

28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in

frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".

29 Selection of Oto4 - You can set up the notch width of 2nd resonance suppressing filter in 5

2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.

2A Selection of 0to 99 - You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.

<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and setup of velocity control mode]

Standard default : < >

; Setu ; ;
PrNo. Title rangg Unit Function/Content
2F Adaptive filter Oto 64 - Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set

and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)

0to4 Filteris invalid.

5to 48 Filter is valid.

49 to 64 Filter validity changes according to Pr22.

This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.
<Caution>
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.

Parameters for Adjustment (2nd Gain Switching Function)

s9
Standard default : <> g §
PrNo. Title rSaeggg Unit Function/Content g s
30 Setup of 2nd gain Oto1l - You can select the PI/P action switching of the velocity control or 1st/2nd gain switching. 2 g
<1>* Setup value Gain selection/switching 3
0 1st gain (PI/P switching enabled) *1
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN input Action of velocity loop
Open with COM— Pl action
Connect to COM— P action

*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.

31 1st mode of O0to 10 - You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is set to 1.
Setup value Gain switching condition

<0>* 6to 10 Fixed to the 1st gain.

Fixed to the 2nd gain.

*1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)
*2 | 2nd gain selection when the toque command variation is larger than the setups of
Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).

*2 | Fixed to the 1st gain.

*2 | 2nd gain selection when the command speed is larger than the setups of

Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).

a || W N[

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.
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Standard default : < >

PrNo. Title rsaer%g Unit Function/Content
32 1st delay time of Oto x 166us | You can set up the delay time when returning from the 2nd to the 1st gain,
control switching 10000 while Pr31is setto 3 or 5to 10.
<30>*
33 1st level of 0 to 20000 - You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31is setto 3, 5, 6. 9 and 10.
Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis 0 to 20000 - You can set up hysteresis width to be
of control switching | <33>* implemented ~ above/below  the AN
judging level which is set up with Pr33 ad
Pr33. Unit varies depending on the T\‘ﬂ
setup of Pr31 (1st control switching 0 — — )
mode). Definitions of Pr32 (Delay), 1stgain,;2nd gami s Lstgain
Pr33 (Level) and Pr34 (Hysteresis b
are ex(plainezj in the fig. bélo)\:v. ) e 12
<Caution>
The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
36 2nd mode of Oto5 - You can select the switching condition of the 1st and 2nd gain while Pr30
control switching <0>* is set to 1 and when the 2nd control mode is velocity control.
Setup value Gain switching condition
<0>* Fixed to the 1st gain
1 Fixed to the 2nd gain
5 *1 | 2nd gain selection when gain switching input is turned on
(GAIN : CN X5, Pin-27) (Pr30 setup must be 1.)
3 *2 | 2nd gain selection when the torque command variation is larger.
4 *2 | 2nd gain selection when the speed command variation
(acceleration) is larger.
5 *2 | 2nd gain selection when the command speed is larger.
*1 Fixed to the 1st gain regardless of the GAIN input, when Pr31 is set to
2 and Pr03 (Torque limit selection) is set to 3.
*2 For the switching level and timing, refer to P.244, "Setup of Gain
Switching Condition" of Adjustment.
37 2nd delay time of |0 to 10000| x 166us | You can set up the delay time when returning from 2nd to 1st gain, while
control switching <0> Pr36 is set to 3 to 5.
38 2nd level of control [0 to 20000 - You can set up the switching (judging) level of the 1st and the 2nd gains,
switching <0> while Pr36 is setto 3to 5
Unit varies depending on the setup of Pr36 (2nd mode of control
switching).
39 2nd hysteresis of [0 to 20000 - You can set up the hysteresis width
control switching <0> to be implemented above/below the
J;lg%ng level which is set up with o138 /'T/\ -
Unit varies depending on the setup ?\ﬂ
of . Pr§36 (2n(.j . .mOde of control ° 1st gain _:2nd gainE  1st gain
switching).Definition of Pr37 (Delay), : >
Pr38 (Level) and Pr39 (Hysteresis) ' Pr37
are explained in the fig. below. o
<Caution>
Setup of Pr38 (Level) and Pr39 (Hysteresis) are valid as absolute value
(positive/negative).
3D JOG speed setup 0 to 500 r/min You can setup the JOG speed.
<300> Refer to P.75, "Trial Run"of Preparation.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and setup of velocity control mode]

Parameters for Position Control

Standard default : < >

: Setu ;
PrNo. Title rangg Function/Content
44 Numerator of pulse |1 to 32767| You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
* output division <2500> 21, OA- : Pin-22, OB+ : Pin-48, OB- : Pin-49).

* Pr45=<0> (Default)
You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
guadruple can be obtained from the formula below.

The pulse output resolution per one revolution
= Pr44 (Numerator of pulse output division) X4

* Pr45=0 :
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.

Pr44 (Numerator of pulse output division)
Pr45 (Denominator of pulse output division)

Pulse output resolution per one revolution x Encoder resolution

<Cautions>
* The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and
10000 [P/r] for the 5-wire 2500P/r incremental encoder.

= O
—  The pulse output resolution per one revolution cannot be greater than the | [l
45 Deniminator of 0to 32767 P p P 9 S 2
% | 0> encoder resolution. =
- . [ =]
p_u se output (In the above setup, the pulse output resolution equals to the encoder resolution.) | [EfS
division « Z-phase is fed out once per one revolution of the motor. 2 2
When the pulse output resolution obtained from the above formula is multiple of 4, g§
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to —
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.
when encoder resolution x Prad is multiple of 4 | | when encoder resolution x Prad is not multiple of 4
Pr45 P Pr45 P
A ] L || A ] 1
B L B LT
z z I
Synchronized Not-synchronized
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Standard default : < >

; Setu ;
PrNo. Title rangg Function/Content
46 Reversal of pulse 0to3 | You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
Setup A-phase
value (OA)
B-phase(OB)
<0>, 2
' non-reversal J I—, I—, |—,
B-phase(OB) w
1,3
reversal

Pra6 B-phase logic Output source
<0> Non-reversal Encoder position

1 Reversal Encoder position

2 *1 Non-reversal External scale position

3 *1 Reversal External scale position

*1 The output source of Pr46=2, 3 is valid onlt at full-closed control.

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title F’%Sg Unit Function/Content
50 Input gain of 10 to 2000| (r/min)/V | You can set up the relation between the voltage applied to the speed
speed command <500> command input (SPR : CN X5, Pin-14) and the motor speed.
¢ You can set up a "slope" of the relation
between the command input voltage [cow]
and the motor speed, with Pr50. Speed (r/min)
« Default is set to Pr50=500 [r/min], 23000 N /
hence input of 6V becomes 3000r/min. g0 o
<Cautions> ex-factory
1. Do not apply more than £10V to the —10/'—6\ . ’2";1"6";’10
speed command input (SPR). Command input
2. When you compose a position loop voltage (V)
outside of the driver while you use the / _'__3000
driver in veloci_ty control que, the
setup of Pr50 gives larger variance to
the overall servo system.
Pay an extra attention to oscillation caused by larger setup of Pr50.

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo. Title ?’:fr%g Unit Function/Content
51 Reversal of speed Oto1l - You can reverse the polarity of the speed command input signal (SPR:CN
command input <1> X5, Pin-14). Use this function when you want to change the motor
rotational direction without changing the polarity of the command signal
from the host.
Setup value Motor rotating direction
0 CCW direction with (+) command (viewed from the motor shaft end
<1> CW direction with (+) command (viewed from the motor shaft end
<Notes>
* Default of this parameter is 1, and the motor turns to CW with (+) signal,
this has compatibility to existing MINAS series driver.
* When Pr06 (ZEROSPD) is set to 2, this parameter becomes invalid.
<Caution>
When you compose the servo drive system with this driver set to
velocity control mode and external positioning unit, the motor might
perform an abnormal action if the polarity of the speed command signal
from the unit and the polarity of this parameter setup does not match.
52 Speed command [-2047to | 0.3mV | ¢ You can make an offset adjustment of analog speed command (SPR :
offset 2047 CN X5, Pin-14) with this parameter.
<0> * The offset volume is 0.3mV per setup value of "1".
» There are 2 offset methods, (1) Manual adjustment and (2) Automatic
adjustment.
1) Manual adjustment
* When you make an offset adjustment with the driver alone,
Enter 0 V exactly to the speed command input (SPR/TRQR), (or
connect to the signal ground), then set this parameter up so that
the motor may not turn.
* when you compose a position loop with the host,
« Set this parameter up so that the deviation pulse may be reduced
to O at the Servo-Lock status.
2) Automatic adjustment
* For the details of operation method at automatic offset adjustment
mode, refer to P.73, "Auxiliary Function Mode" of Preparation.
» Result after the execution of the automatic offset function will be
reflected in this parameter, Pr52.
53 1st speed of —20000to| r/min | When the internal speed setup is validated with parameter Pr05, "Switching
speed setup 20000 of internal or external speed setup”, you can set up 1st to 4th speed into
54 2nd speed of <0> Pr53 to 56, 5th to 8th speed into Pr74 to 77 in direct unit of [r/min].
speed setup <Caut|on>_ .
» The polarity of the setup value represents that of the internal command
55 3rd speed of speed.
speed setup -
+ Command to CCW (viewed from the motor shaft end)
56 4th speed of :
- Command to CW (viewed from the motor shaft end)
speed setup
74 5th speed of L 20000 to| r/min » The absolute value of the parameter setup is limited with Pr73 (Setup of
speed setup 20000 over-speed level)
75 6th speed of <0>
speed setup
76 7th speed of
speed setup
77 8th speed of
speed setup
57 Setup of speed 0to 6400| 0.01ms | You can set up the time constant of the primary delay filter to the analog
command filter <0> speed command/analog torque command/analog velocity control (SPR :

CN X5, Pin-14)
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

58

Acceleration time
setup

0 to 5000
<0>

2ms/
(1000r/min)

59

Deceleration time
setup

0 to 5000
<0>

2ms/
(1000r/min)

You can make the velocity control while adding acceleration and
deceleration command to the speed command inside of the driver. With
this function, you can make a soft-start when you enter the step-speed
command and when you use with the internal speed setup.

Speed
Comm ta X 2ms/(1000r/min)

Spem td x 2ms/(1000r/min)

<Caution>
Do not use these acceleration/deceleration time setup when you use the
external position loop. (Set up both Pr58 and Pr59 to 0.)

5A

Sigmoid
acceleration/
deceleration time
setup

0 to 500
<0>

2ms

In order to obtain a smooth operation, you can set up the quasi sigmoid
acceleration/deceleration in such application as linear acceleration/
deceleration where acceleration variation is large at starting/stopping to
cause a strong shock.

1. Set up acceleration/deceleration
for basic linear portion with Pr58
and Pr59

2.Set up sigmoid time with time width
centering the inflection point of
linear accleration/decelerationf
with Pr5A. (unit : 2ms)

paads

) N7 R

ta: Pr58 Use with the setup of

td : Pr59 ta td
s - PrSA > > ts, ts, and 5 >ts

5E

1st torque limit
setup

0 to 500
<500>
*2

%

5F

2nd torque limit
setup

0 to 500
<500>
*2

%

You can set up the limit value of the motor output torque (Pr5E : 1st
torque, Pr5F : 2nd torque). For the torque limit selection, refer to Pr03
(Torque limit selection).

This torque limit function limits the max. motor torque inside of the
driver with parameter setup.

In normal operation, this driver permits approx. 3 times larger torque
than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
torque [%]
« Setup value is to be given in 300(Max.)
% against the rated torque.
¢ Right fig. shows example of
150% setup with Pro3=1.
« Pr5E limits the max. torque for

both CCW and CW directions.

when PrsE=150 2001

100t
(Rated)

4 speed
r100  (Rating) (Max.)
+200

<Caution>

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.

* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.
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[Connection and setup of velocity control mode]

Parameters for Sequence

Standard default : < >

PrNo. Title rsaerﬁgg Unit Function/Content
61 Zero-speed 10 to r/min You can set up the timing to feed out the zero-speed detection output signal
20000 (ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].
<50> The zero-speed detection signal (ZSP) will be fed out when the motor

speed falls below the setup of this parameter, Pr61.

In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls speed
below the setup of this parameter,
Prél.

(Pr61+10)r/min
—

« The setup of P61 is valid for both / . .
61-+10)r!
CCW and CW direction regardless SRR - (Pré1=10)min

of the motor rotating direction.

+ There is hysteresis of 10 [/min].  ,¢5 | oN [
62 At-speed 10to r/min You can set up the timing to feed out the At-speed signal (COIN+ : CN
(Speed arrival) 20000 X5, Pin-39, COIN- : CN X5, Pin-38)
<50> At-speed (Speed arrival) (COIN) will be fed out when the motor speed

exceeds the setup speed of this parameter, Pr62

e The setup of P62 is valid for both speed
CCW and CW direction regardless ~ (Pr62+10)/min___|
of the motor rotational direction.

* There is hysteresis of 10 [r/min].

CCw
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(Pr62-10)r/min

_________ Pr—

AT-SPEED I OFF | ON

65 LV trip selection at Oto1l - You can select whether or not to activate Errl3 (Main power under-
main power OFF <1> voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Setup value Action of main power low voltage protection
When the main power is shut off during Servo-ON, Errl3 will
0 not be triggered and the driver turns to Servo-OFF. The driver
returns to Servo-ON again after the main power resumption.
When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).

<1>

<Caution>

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.
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Parameter Setu

D

Standard default : < >

PrNo. Title %er%g Unit Function/Content
66 Sequence at Oto 2 - You can set up the running condition during deceleration or after stalling,
* over-travel inhibit <0> while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup value | During deceleration | After stalling  |Deviation counter content
<0> DynamlF brake Torqug clornma.nd:.O Hold
action towards inhibited direction
1 Torque command=0 | Torque command=0 Hold
towards inhibited direction|towards inhibited direction
5 Emergency stop Torque command=0 | Clears before/
towards inhibited direction| after deceleration
<Caution>
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).
67 Sequence at main Oto9 - When Pr65 (LV trip selection at main power OFF) is 0, you can set up,
power OFF <0> 1) the action during deceleration and after stalling
2) the clearing of deviation counter content
after the main power is shut off.
Setup Action Deviation counter
value During deceleration| After stalling content
<0> DB DB Clear
1 Free-run DB Clear
2 DB Free-run Clear
3 Free-run Free-run Clear
4 DB DB Hold
5 Free-run DB Hold
6 DB Free-run Hold
7 Free-run Free-run Hold
8 Emergency stop DB Clear
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)
<Caution>
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to 3 - You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup Action Deviation counter
value During deceleration| After stalling content
<0> DB DB Hold
1 Free-run DB Hold
2 DB Free-run Hold
3 Free-run Free-run Hold
(DB: Dynamic Brake action)
<Caution>
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control
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[Connection and setup of velocity control mode]

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

69

Sequence at
Servo-Off

Oto9
<0>

You can set up,

1) the action during deceleration and after stalling

2) the clear treatment of deviation counter is set up.

The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.

6A

Setup of
mechanical brake
action at stalling

0to 100
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/
drop of the motor (work) due to the
action delay time (tb) of the brake release
After setting up Préa = tb |, —
then compose the sequence so as actual brake
the driver turns to Servo-OFF after
the brake is actually activated.

SRV-ON ON OFF

BRK-OFF

release |

_____ |
motor

.
:
- non-
energization energized: energized

| PréA |
<>

Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of
mechanical brake
action at running

0to 100
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

e Set up _to prevent the brake SRV-ON ON OFF
deterioration due to the motor
running. BRK-OFF release hold
At Servo-OFF during the motor is wal t
running, tb of the right. fig. will be Sfaiz energized| ' non-
a shorter one of either PréB Lo energize
setup time, or time lapse till the motor ! 1 30 r/min
motor speed falls below 30r/min. energization E :
: t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in

motion" of Preparation as well.
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Parameter Setup

Standard default : < >

PrNo. Title rsaer%g Unit Function/Content

6C Selection of Oto 3 - i is parameter, you can select either to use the built-in regenerative

With th t lect either t the built t
* external for resistor of the driver, or to separate this built-in regenerative resistor and
. externally install the regenerative resistor (between RB1 and RB2 of

regenerative A, B-frame . .
g_ 3 Connector CN X2 in case of A to D-frame, between P and B2 of terminal

resistor <35> block in case of E, F-frame).
for i - i i
- Setup value RS ETRLTE T O e
0 F-lrame <0> Regenerative processing circuit will be
<0> - . activated and regenerative resistor overload
(C, D, Eand Built-in resistor protection will be triggered according to the
F-frame) built-in resistor (approx. 1% duty).

The driver trips due to regenerative overload
. protection (Errl8), when regenerative
1 External resistor | processing circuit is activated and its active
ratio exceeds 10%,

Regenerative processing circuit is activated,

2 External resistor | but no regenerative over-load protection is
triggered.
Both regenerative processing circuit and
<3> N . regenerative protection are not activated, and
(A, B-frame) 0 resistor built-in capacitor handles all regenerative
power.
<Remarks>

Install an external protection such as thermal fuse when you use the
external regenerative resistor.

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
ove-rload protection.

<Caution>

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.

External regenerative resistor gets very hot, and might cause burning.

6D Detection time of  |35to 1000 2ms You can set up the time to detect the shutoff while the main power is kept

* main power off <35> shut off continuously.
The main power off detection is invalid when you set up this to 1000.

6E Torque setup at 0 to 500 % You can set up the torque limit in case of emergency stop as below.

emergency stop <0> » During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input)

* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off)

* During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-OFF)

Normal torque limit is used by setting this to 0.

70 Setup of position 0t032767| 256 x | « You can set up the excess range of position deviation.

deviation excess <25000> |resolution| * Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control.

» Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.

72 Setup of 0 to 500 % * You can set up the over-load level. The overload level becomes 115 [%]

over-load level <0> by setting up this to 0.

 Use this with O setup in normal operation. Set up other value only when
you need to lower the over-load level.

* The setup value of this parameter is limited by 115[%)] of the motor rating.

73 Setup of 0to 20000| r/min |  You can set up the over-speed level. The over-speed level becomes 1.2

over-speed level <0> times of the motor max. speed by setting up this to 0.

* Use this with O setup in normal operation. Set up other value only when
you need to lower the over-speed level.

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.

<Caution>

The detection error against the setup value is £3 [r/min] in case of the 7-wire

absolute encoder, and £36 [r/min] in case of the 5-wire incremental encoder.

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Control Block Diagram of Torque Control Mode

* when Pr5B (Torque command selection) is @
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to the connector, CN X5  (connection and Setup of Torque Control Mode]

iring

Wiring Example to the Connector CN X5

Connection and Setup of
Torque Control Mode
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Wiring to the connector, CN X5

Interface Circuit

(Input Circuit )

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector
output transistors.

* When you use contact inputs, use the switches and relays for
micro current to avoid contact failure.

« Make the lower limit voltage of the power supply (12 to 24V)
as 11.4V or more in order to secure the primary current for
photo-couplers.

12 to 24V [

7 1\ COM+4.7kQ
1 r -
— SRV-ON etc.
Relay o
12 to 24V [

7 {COM+4.7kQ

il r - @g % -
\J: SRV-ON etc. !
3 L.

Analog command input

» The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).

* Max. permissible input voltage to each input is +10V.

For input impedance of each input, refer to the right Fig.

e When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ, B-char acteristics, 1/2W or larger, R
with 200€2, 1/2W or larger.

« A/D converter resolution of each command input is as follows.
(1)ADC1 : 16 hit (SPR/TRQR), (including 1bit for sign), 10V
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 to 3.3V
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[Connection and Setup of Torque Control Mode]

(Output Circuit

Sequence output circuit

» The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.

» There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.

» There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).

* If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as
the fig. shows without fail.

: [Esx !
) L ALM+ etc.

|ALM— etc. #Z
-1

Vbc |

502
+ZSP, TLC

12 to 24V

41,COM-

Max. rating 30V,

Vbc[V] - 2.5
_VocV] - 2.5V ZomA

R [kQ] = "

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

* Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.

* At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q2) between line receiver inputs with-
out fail.

AM26LS32 or equivalent | A'\éczﬁk,ﬁfeln?r |

» These outputs are not insulated.

:@: represents twisted pair.

) [
e E B
TR Dy

| .

GND izs |

7 / L Z ) J
Connect signal ground of the host
and the driver without fail.

Open collector output

» Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.

» Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

Max. rating 30V,
! 50mA |

High speed /

impedance of the measuring instrument or the external circuit
to be connected.

|____|__l

photo-coupler | J
:@: represents twisted pair_ (TLP554 by Toshiba or equivalent) ' - — - — - — - — -
Analog monitor output —_— .
______ | |
» There are two outputs, the speed monitor signal output (SP) | Measuring ' 43TSP 1kp <| |
and the torque monitor signal output (IM) , instrument : , .
« Output signal width is £10V. ooy | |
« The output impedance is 1kQ. Pay an attention to the input | oexternal 1 450y 1ko |
P P - ray P ' circuit o = <I |
|

<Resolution>
(1) Speed monitor output (SP)

17| GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.

(2) Torque monitor output (IM)

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

[Input Signals (common) and Their Functions]

Title of signal |[PinNo.| Symbol Function I/F circuit
Power supply for 7 COM+ » Connect + of the external DC power supply (12 to 24V). -
control signal (+) » Use the power supply voltage of 12V £ 5% — 24V + 5%

Power supply for 41 COM- |« Connect — of the external DC power supply (12 to 24V). -
control signal (-) » The power capacity varies depending on a composition of I/O circuit. 0.5A

or more is recommended.
CW over-travel 8 CWL  Use this input to inhibit a CW over-travel (CWL).
inhibit input e Connect this so as to make the connection to COM- open when the P.162

moving portion of the machine over-travels the movable range toward CW.
e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".
* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

CCW over-travel 9 CCWL  Use this input to inhibit a CCW over-travel (CCWL).

inhibit input  Connect this so as to make the connection to COM- open when the moving | p 162
portion of the machine over-travels the movable range toward CCW.

* CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

Speed zero clamp | 26 | ZEROSPD |« Function varies depending on the control mode.
Input « Becomes to a speed-zero clamp input (ZEROSPD). P.162
Pro6 |Connection to COM- Content
) 0 - ZEROSPD input is invalid.
Vo) open Speed command is 0
Torque ! close Normal action
control ) open Speed command is to CCW
close Speed command is to CW.

« In case Pr06 is 2 at torque control, ZERPSPD is invalid.

* Becomes to an input of damping control switching (VS-SEL).
Position/ |« While Pr24 (Damping filter switching selection) is 1, the

Full-closed | 1st damping filter (Pr2B, Pr2C) will be validated when you

open this input, and the 2nd damping filter (Pr2D, Pr2E)

control ; . g
will be validated when you connect this input to COM-.

Gain switching 27 GAIN * Function varies depending on the setups of Pr30 (2nd gain setup) and

input Pr03 (Selection of torque limit). P.162

or Pr03 | Pr30 |Connection to COM- Content

Torque limit TL-SEL 0 open Velocity loop : Pl (Proportion/Integration) action
switching input close Velocity loop : P (Proportion) action

when the setups of Pr31 and Pr36 are 2

0-2 open 1st gain selection (Pr10,11,12,13 and 14)

1 close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalid

* Input of torque limit switching (TL-SEL)

* Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM-.

« For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.




[Connection and Setup of Torque Control Mode]

Title of signal

Pin No.

Symbol

Function

I/F circuit

Servo-ON input

29

SRV-ON

* Turns to Servo-ON status by connecting this input to COM—.

e Turns to Servo-OFF status by opening connection to COM-, and current
to the motor will be shut off.

¢ You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).

<Caution>

1.Servo-ON input becomes valid approx. 2 sec after power-on.

(see P.42, "Timing Chart" of Preparation.)

2.Never run/stop the motor with Servo-ON/OFF.

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.

P.162

Alarm clear input

31

A-CLR

¢ You can release the alarm status by connecting this to COM- for more
than 120ms.

* The deviation counter will be cleared at alarm clear.

« There are some alarms which cannot be released with this input.
For details, refer to P.252, "Protective Function " of When in Trouble.

P.162

Control mode
switching input

32

C-MODE

e You can switch the control mode as below by setting up Pr02 (Control
mode setup) to 3-5.

Pr02 setup Open (1st) Connection to COM- (2nd)

3 Position control Velocity control

4 Position control Torque control

5 Velocity control Torque control

<Caution>

Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.

P.162
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Wiring to the connector, CN X5

(Input Signals (Analog Command) and Their Functions |

Title of signal

Pin No.

Symbol

Function

I/F circuit

Torque command
input,

or

Speed limit input

14

TRQR

SPL

« Function varies depending on control mode.

Pr02 [Control mode

Function

e Function varies depending on Pr5B (Selection of
torque command)

Pr5B

Content

Torque
control

Position/
Torque

» Torque command (TRQR) will be
selected.
* Set up the torque (TRQR) gain,
polarity offset and filter with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)

» Speed limit (SPL) will be selected.
« Set up the speed limit (SPL) gain,
offset and filter with;
Pr50 (Speed command input gain)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)

e Function varies depending on Pr5B (Selection of
torque command)

PrsB

Content

0

* This input becomes invalid.

Velocity/
Torque

* Speed limit (SPL) will be selected.
» Set up the speed limit (SPL) gain, offset
and filter with;
Pr50 (Speed command input gain)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)

Other control

Oth
ers mode

e This input is invalid.

*The resolution of the A/D converter used in this input is 16 bit

(including 1 bit for sign).

+32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

P.162

*Function becomes valid when the control mode with underline ( 1/ 1)
is selected while the switching mode is used in the control mode in table.
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[Connection and Setup of Torque Control Mode]

Title of signal |PinNo.| Symbol Function I/F circuit
Torque command | 16 TRQR * Function varies depending on Pr02 (Control mode setup).
input Pr02 | Control mode Function P.162

¢ Function varies depending on Pr5B (Selection of
torque command)

Pr5B Content
0 | This input becomes invalid.

2 |Torque Control « Torque command input (TRQR) will be
4 | Position/Torque selected.
e Set up the gain and polarity of the com-
1 mand with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.

» Becomes to the torque command input (TRQR).
Nelosiny * Set up the gain and polarity of the command with;
5 Pr5C (Torque command input gain)

Torque Pr5D (Torque command input reversal)

» Offset and filter cannot be set up.

» Becomes to the analog torque limit input to CCW
4 |Pesitionforque | (ccwTL).
Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated torque)
« Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

Other
control mode

* Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 511 [LSB] =+ 11.9[V], 1 [LSB] = 23[mV]

*Function becomes valid when the control mode with underline ( 1 /7 )
is selected while the switching mode is used in the control mode in table.

<Remark>

Do not apply more than £10V to analog command inputs of SPR/TRQR/SPL

Do not apply more than +10V to analog command input of TRQR.
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Wiring to the connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
External brake 11 | BRKOFF+ | Feeds out the timing signal which activates the electromagnetic brake of the motor. SO1
release signal 10 | BRKOFE— |°® Turns the output transistor ON at the release timing of the electro- | p 13

magnetic brake.
e You can set up the output timing of this signal with Pr6éA (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)
Servo-Ready 35 S-RDY+ | This signal shows that the driver is ready to be activated. S0O1
output 34 S-RDY— | Output transistor turns ON when both control and main power are ON but P.163
not at alarm status.
Servo-Alarm 37 ALM+ « This signal shows that the driver is in alarm status.. SO1
output 36 ALM— * Output transistor turns ON when the driver is at normal status, and tumns | p 163
OFF at alarm status.
Speed arrival 39 | AT-SPEED+ | * Function varies depending on the control mode. SO1
output 38 | AT-SPEED-  Output of positioning complete (COIN) P.163
e The output transistor will turn ON when the absolute value
Position of the position deviation pulse becomes smaller than the
control setup value of Pr60 (Positioning complete range).
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).
 Output of full-closed positioning complete (EX-COIN)
e The output transistor will turn ON when the absolute value
Full-closed | of full-closed-position deviation pulse becomes smaller
control than the setup value of Pr60 (Positioning complete range).
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).
Velocity/ |+ Output at-speed (speed arrival) (AT-SPEED)
Torque |+ The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 12 ZSP « Content of the output signal varies depending on PrOA (Selection of ZSP output). S0O2
detection. 41| (com-) |° Default i§ 1, and feeds out the zero spegd detection signal. P.163
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limit 40 TLC « Content of the output signal varies depending on Pr09 (Selection of TLC output). S02
signal output 41| (com-) |° Default i§ 1, and feeds out the torque injlimit signal. P.163
« For details, see the table below, "Selection of TLC,ZSP output".

» Selection of TCL and ZSP outputs

X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
e Torque in-limit output (Default of X5 TLC Pr09)
0 The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.
« Zero-speed detection output (Default of X5 ZSP Pr0OA)
1 The output transistor turns ON when the motor speed falls under the preset value with Pr61.
e Alarm signal output
2 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
battery alarm, fan-lock alarm or external scale alarm.
« Over-regeneration alarm
3 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.
e Over-load alarm
4 The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.
« Battery alarm
5 The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.
e Fan-lock alarm
6 The output transistor turns ON when the fan stalls for longer than 1s.
» External scale alarm
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.
* In-speed (Speed coincidence) output
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.




[Connection and Setup of Torque Control Mode]

(Output Signals (Pulse Train) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
A-phase output 21 OA + » Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1
phase) in differential. (equivalent to RS422) P.163

e You can set up the division ratio with Pr44 (Numerator of pulse output
division) and Pr45 (Denominator of pulse output division)

* You can select the logic relation between A-phase and B-phase, and the

B-phase output 48 OB + output source with Pr46 (Reversal of pulse output logic).

* When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).

22 OA —

49 OB - * Ground for line driver of output circuit is connected to signal ground (GND)
and is not insulated.
Z-phase output 23 oz + * Max. output frequency is 4Mpps (after quadrupled)
24 0z -
Z-phase output 19 Ccz » Open collector output of Z-phase signal PO2

* The emitter side of the transistor of the output circuit is connected to the | p 163
signal ground (GND) and is not insulated.

<Note>
* When the output source is the encoder
« If the encoder resolution X g:jg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.
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. Prd4 . , . Pr44a . .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L A ] L
B RN B I
z y I
synchronized not-synchronized

« In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the connector, CN X5

(Output Signals (Analog) and Their Functions )

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.163

« You can set up the scaling with Pr08 value.
Pr08 |Content of signal Function
* Feeds out the voltage in proportion to the motor
0, Torque torque command with polarity.
11,12 | command + : generates CCW torque
—: generates CW torque
» Feeds out the voltage in proportion to the positional
Positional | deviation pulse counts with polarity.
Loe deviation + : positional command to CCW of motor position
— : positional command to CW of motor position
* Feeds out the voltage in proportion to the full-
closed deviation pulse counts with polarity.
Full-closed | + : positional command to CCW of
6-10| yeviation external scale position
— : positional command to CW of
external scale position
Speed monitor 43 SP « The content of the output signal varies depending on Pr07 (Speed monitor
signal output (IM) selection). S P.163
 You can set up the scaling with Pr07 value.
Pr07 |Control mode Function
Motor * Feeds out the voltage in proportion to the motor
0-4 speed speed with polarity. + : rotates to CCW
P — : rotates to CW
» Feeds out the voltage in proportion to the command
5_g|Command | speed with polarity.
speed + : rotates to CCW
— ! rotates to CW
[Output Signals (Others) and Their Functions)
Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,15, GND « Signal ground -
17.25  This output is insulated from the control signal power (COM-) inside of the
' drivder.
Frame ground 50 FG « This output is connected to the earth terminal inside of the drivder. -
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Trial Run (JOG run) a V€|0City Control Mode  [connection and Setup of Torgue Control Mode]

Inspection Before Trial Run

(1) Wiring inspection Display LED
* Miswiring

(Especially power input/motor output)
 Short/Earth

» Loose connection

Power
supply
(2) Check of power/voltage | [

» Rated voltage

(3) Fixing of the motor
 Unstable fixing k
(4) Separation from R o
mechanical system l
(5) Release of the brake

CN X6
e

Trial Run by Connecting the Connector, CN X5

1) Connect the CN X5.

2) Enter the power (DC12-24V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Set a lower value to Pr56 (4th speed of speed setup).

6) Enrgize the motor by connecting the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- (Pin-41 of CN
X5) to turn to Servo-ON status.

7) Confirm that the motor runs as per the setup of Pr56 by applying DC voltage (positive/negative) between
the torque command input (Pin-14 of CN X5) and GND (Pin-41 of CN X5).

8) If you want to change the torque magnitude, direction and velocity limit value against the command
voltage, set up the following parametes.
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Pr56 : 4th speed of speed setup
Pr5C : Torque command input gain
Pr5D : Torque command input reversal

Refer to P.183, "Parameter Setup-Paramteres
for Velocity and Torque Control".

9) If the motor does not run correctly, refer to P.68, "Display of factor for No-motor running" of Preparation.

(Wiring Diagram |

7 COM+ PrNo. Title Setup value
02 | Setup of control mode 2
1D2CV_ oav ’—O/OE SRV-ON 04 |Invalidation of over-travel inhibit input 1
N COM- 06 | Selection of ZEROSPD 0
56 |4th speed of speed setup lower value
5B | Selection of torque command 0
14' 5C | Torque command input gain Seatsup
DC J_ I;]% SPRITRQR ) 5D | Torque command input reversal required
v T 157 oD In case of one way running

For bi-directional running -
(CW/CCW), provide a bipolar (Input signal Statusj

power supply. No. Title of signal Monitor display
0 Servo-ON +A
5 Speed zero clamp -
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

» Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

How to Operate

" . Auto-gain Auto-filter Torque Motor
Position/Velocity setup adjustment command current
command =
A Position/Velocity Adaptive J Current
control Filter 'l control
Action command under
actual condition

L Resonance frequency calculation |l

Load inertia calculation
Real-time auto-gain tuning

Motor
speed
@ Encoder

Servo driver

Conditions which obstruct
real-time auto-gain tuning

Load
inertia

* Load is too small or large compared to rotor inertia.
(less than 3 times or more than 20 times)
* Load inertia change too quickly. (10 [s] or less)

Load

* Machine stiffness is extremely low.
» Chattering such as backlash exists.

Action
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.

* Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

« Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque.

* When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | cn x6 of the driver, then turn
7. Defaultis 1. on the driver power.
Setup of parameter, Pr21
Sefup | Real-time auto-gain tuning | Varying degree of load inertia in motion Press@. 4P Chg
not in use —
: (noth use) press(®).
<1>.4,7 no change 5 —
2,5 normal mode slow change Match to the p_arameter No. - C
- to be set up with @ (Here match to Pr21.)
3,6 rapid change
, —— Press (). L
* When the varying degree of load inertia is large, set up 3.
Change the setup with @@ .
(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun- Press ($). RN
ing) to 0 or smaller value. _ Setup of parameter, Pr22
(;1) 'I(;urndto ﬁer'vo-ON toguznzth;ma;](?hme r}?rmally. . Match to Pr22 with (). Y
(5) Gradually increase Pr22 (Machine stiffness at real-time Press@.

auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.
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Numeral increases with @ (default values)

and decreases with @

Press @

Writing to EEPROM

Press .
Press @

Bars increase as the right fig. shows
by keep pressing @ (approx. 5sec).

Writing starts (temporary display).

\ v
|F [Nx] tﬁhjll’ESEt I |El’I’L'II' I

Writing completes

Finish

Writing error
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).




[Connection and Setup of Torque Control Mode]

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
11 1st gain of velocity loop 30 2nd gain setup 1
12 1st time constant of velocity loop integration 31 1st mode of control switching 0
13 1st filter of velocity detection 32 1st delay time of control switching 30
14 1st time constant of torque filter 33 1st level of control switching 50
19 2nd gain of velocity loop 34 1st hysteresis of control switching 33
1A | 2nd time constant of velocity loop integration 36 2nd mode of control switching 0
1B 2nd filter of speed detection
1C 2nd time constant of torque filter
20 Inertia ratio

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically
adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
when you increase the setup of Pr22 (Seleon of machine stiffness at real-time auto-gain tuning), until
load inertia is identified (estimated) or adaptive filter is stabilized, however, these are not failures as long
as they disappear immediately. If they persist over 3 reciprocating operations, take the following mea-
sures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to O,
then set up other value than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up
notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might
have changed to extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency)
will be wtitten to EEPROM every 30 minutes. When you turn on the power again, auto-gain tuning will be
exrcuted using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be
invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control
while you set up Pr02 (Control mode setup) to 4 and 5, the adaptive filter frequency before mode switch-
ing will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia esti-
mation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title Fc’aerggg Function/Content
00 Address 0to 15 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

* The address is determined by the setup value of rotary switch (0 to F) of the

front panel at power-on. ggggg

* This value becomes the axis number at serial communication. D @@
» The setup value of this parameter has no effect to the servo action. Q“é*;:
* You cannot change the setup of PrO0 with other means than rotary switch. I’N: SP@@

01 LED initial status 0to 17 | You can select the type of data to be displayed on the front panel LED (7 segment)

* <1> at the initial status after power-on.
Setup value Content
0 Positional deviation
Power -ON <1> Motor rotational speed
2 Torque output
3 Control mode
NAR! 4 I/O signal status
‘ g g 5 Error factor/history
- > /° o 6 Software version
7 Alarm
Flashes (for approx. 2 sec) -
during initialization 8 Regenerative load factor
9 Over-load factor
Setup value of PrO1 10 Inertia ratio
11 Sum of feedback pulses
12 Sum of command pulses
13 External scale deviation
14 Sum of external scale feedback pulses
15 Motor automatic recognizing function
For details of display, refer to P.51 "Setup of 16 Analog input value
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02 Setup of 0to 6 | You can set up the control mode to be used.
* control mode <1>
Setup Control mode **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
HElE - ,1St ode Zneiige control mode switching input (C-MODE).
0 Position - When C-MODE is open, the 1st mode will be
<1> | Velocity - selected.
2 Torque - When C-MODE is shorted, the 2nd mode will be
] . ; selected.
3 Pos!t!on Velocity Don't enter commands 10ms before/after switching.
4*1| Position Torque
5*1| Velocity Torque C-MODE  (pen | close I open
6 Full-closed —
1st —>|<— 2nd —>|<— 1st
10ms or longer  10ms or longer

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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[Connection and Setup of Torque Control Mode]

Standard default : < >

PrNo. Title fgﬁgg Function/Content
04 Setup of 0to2 | Inlinear drive application, you can use this over-travel inhibiting function to inhibit the
* over-travel <1> motor to run to the direction specified by limit switches which are installed at both ends
inhibit input of the axis, so that you can prevent the work load from damaging the machine due to

the over-travel. With this input, you can set up the action of over-travel inhibit input.
CW direction ~ Work  cCw direction
«— R —

Servo motor
Limit Limit
switch switch | cowL

CWL

Driver

>

Setup CCWL/CWL
value input Input Connection to COM-

CCWL Close Normal status while CCW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CCW direction, permits CW direction.

CWL Close Normal status while CW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.
Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be
invalidated.

Err38 (Over-travel inhibit input protection) is triggered when either one
of the connection of CW or CCW inhibit input to COM— become open.

Action

0 Valid

<1> Invalid

2 Valid

<Cautions>

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error.

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.
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06 Selection of 0to2 | You can set up the function of the speed zero clamp input (ZEROSPD : CN X5, Pin-26)

ZEROSPD input <0> | |setup value Function of ZEROSPD (Pin-26)

ZEROSPD input is ignored and the driver judge that it Is not in
speed zero clamp status.

ZEROSPD input becomes valid. Speed command is taken as 0 by
opening the connection to COM-.

<0>, 2

07 Selection of speed 0to9 | You can set up the content of analog speed monitor signal output (SP : CN X5,

monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.
Setup value| Signal of SP [Relation between the output voltage level and the speed
0 6V / 47 r/min
1 6V / 188 r/min
Motor actual -
2 6V / 750 r/min
speed -
<3> 6V /3000 r/min
4 1.5V /3000 r/min
5 6V /47 r/min
6 6V /188 r/min
Command -
7 speed 6V / 750 r/min
8 P 6V / 3000 r/min
9 1.5V / 3000 r/min
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Parameter Setu

D

Standard default : < >

PrNo. Title rsaergag Function/Content
08 Selection of torque | 0to 12 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup value| Signal of IM | Relation between the output voltage level and torque or deviation pulse counts
<0> Torque command 3V/rated (100%) torque
1 3V /31Pulse
2 . 3V / 125Pulse
3 Pos.m.on 3V / 500Pulse
deviation
4 3V / 2000Pulse
5 3V / 8000Pulse
6 3V / 31Pulse
7 3V / 125Pulse
8 Full-closed 3V / 500Pulse
deviation
9 3V / 2000Pulse
10 3V / 8000Pulse
11 Torque 3V / 200% torque
12 command 3V / 400% torque
09 Selection of 0to8 | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup value Function Note
<0> Torque in-limit output
1 Zero speed detection output For details of
5 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P168,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs”.
8 In-speed (Speed coincidence) output
0A Selection of 0to 8 | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup value Function Note
0 Torque in-limit output
<1> Zero speed detection output For details of
2 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.168,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0B Setup of 0to2 | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> | |setup value Content
0 Use as an absolute encoder.
<1> Use as an incremental encoder.
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Of Ezzdsgate setup of O<t;>5 You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
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Standard default : < >

PrNo. Title ?aegag Function/Content
OE E;z;lic;;ate setup of O<t;)>5 You can set up the communication speed of RS485. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
O*E Setup of front Otol | You .can limit the operation of the front panel to the Setup value Content
panel lock <0> monitor mode only. . _ <0> Valid to all
You can prevent such a misoperation as unexpec- -
1 Monitor mode only

ted parameter change.

<Note>

You can still change parameters via communication even though this setup is 1.
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rsa?r%gg Unit Function/Content
11 1st gain of 1 to 3500 Hz You can determine the response of the velocity loop.
velocity loop A to C-frame:<35oH In order to increase the response of overall servo system by setting high
Do Frame:<igs* position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.
<Caution>
When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).
12 1st time constant |1 to 1000 ms You can set up the integration time constant of velocity loop.
of velocity loop Ato C-frame:<16>¥ Smaller the setup, faster you can dog-in deviation at stall to O.
integration Do F-frame:<31>* The integration will be maintained by setting to "999".
The integration effect will be lost by setting to "1000".
13 1st filter of 0to5 - You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* Z?geﬁgrciﬁteegtelctﬁb,ITa?gsg?E)r?é time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of [0 to 2500| 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter Ao C-frame:<65>* torque command portion. You might expect suppression of oscillation
D to F-fiame:<126> caused by distortion resonance.
19 2nd gain of velocity |1 to 3500 Hz Position loop, velocity loop, speed detection filter and torque command
loop Ao C-frame:<35>* filter have their 2 pairs of gain or time constant (1st and 2nd).
Do F-frame:<18> For details of switching the 1st and the 2nd gain or the time constant, refer
1A 2nd time constant of 1to 1000 ms to P.226, "Adjustment".
velocity loop integration | <1000>* The function and the content of each parameter is as same as that of the
1B 2nd filter of velocity | 0to 5 - 1st gain and time constant.
detection <0>*
1C 2nd time constant [0 to 2500| 0.01ms
of torque filter A to C-frame:<65>"
D to F-fiame:<126>"
1D 1st notch 100 to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

: Setup ; ;
PrNo. Title range Unit Function/Content
1E 1st notch width Oto4 - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.
selection <2> Higher the setup, larger the notch width you can obtain.

Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

Setup

PrNo. Title range Unit Function/Content
20 Inertia ratio 0 to 10000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.
<250>* Pr20=(load inertia/rotor inertia) X 100 [%]
When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.
The inertia ratio will be estimated at all time while the real-tiem auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.
<Caution>
If the inertia ratio is correctly set, the setup unit of Pr11 and Pr19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.
21 Setup of real-time Oto7 - You can set up the action mode of the real-time auto-gain tuning.
auto-gain tuning <1> With higher setup such as 3, the driver respond quickly to the change of
the inertia during operation, however it might cause an unstable operation.
Use 1for normal operation.
Real-time Varying degree of
Setup value . . y g. .g .
auto-gain tuning load inertia in motion
0 Invalid -
<1>, 4,7 Little change
2,5 Normal mode Gradual change
3,6 Rapid change
22 Selection of 0to 15 - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |Ato C-frame: gain tuning is valid.
at real-time <4> low «machine stiffness— high
auto-gain tuning D to F-frame: low—  servogain —high
<1> [Pr22 | 01------------ 14,15 |
low« response  — high
<Caution>
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.
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Standard default : < >

Setup

PrNo. Title range Unit Function/Content
25 Setup of an action Oto7 - You can set up the action pattern at the normal mode auto-gain tuning.
at normal mode <0> Setup value [Number of revolution Rotational direction
auto-gain tuning <0> CCW — CW
L 2 [revolution] CW= CCW
2 CCW — CCW
3 CW — CW
4 CCW — CW
> 1 [revolution] CW= CCw
6 CCW — CCW
7 CW — CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.
28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of Oto4 - You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of 0to 99 - You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

Setup

PrNo. Title range Unit Function/Content
30 Setup of 2nd gain Oto1l - You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>* Setup value Gain selection/switching
0 1st gain (PI/P switching enabled) *1
<1>* 1st/2nd gain switching enabled *2
*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.
GAIN input Action of velocity loop
Open with COM— Pl action
Connect to COM— P action
*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function” of Adjustment.
31 1st mode of Oto 10 - You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup value Gain switching condition
<0>* 41t0 10 | Fixed to the 1st gain.
1 Fixed to the 2nd gain.
2 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)
3 *2 | 2nd gain selection when the toque command variation is larger than the setups of
Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).
*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.
*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

32

1st delay time of
control switching

0 to 10000
<30>*

X 166us

You can set up the delay time when returning from the 2nd to the 1st gain,
while Pr31 is set to 3.

33

1st level of
control switching

0 to 20000
<50>*

You can set up the switching (judging) level of the 1st and the 2nd gains,
while Pr31 is set to 3.
Unit varies depending on the setup of Pr31 (1st mode of control switching)

34

1st hysteresis
of control switching

0 to 20000
<33>*

You can set up hysteresis width to be

implemented above/below the ]
judging level which is set up with Pr33 ad
Pr33. Unit varies depending on the
setup of Pr31 (1st control switching 0
mode). Definitions of Pr32 (Delay),

Pr33 (Level) and Pr34 (Hysteresis)
are explained in the fig. below.

<Caution>

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).

o Pr34

4

1stgain :2nd gain' . 1stgain

' Pra2

35

Switching time of
position gain

0 to 10000
<20>*

(setup
value +1)
X 166us

You can setup the
step-by-step switching
time to the position Kpl(Pr10) —
loop gain only at gain Pr3s=[0H_| I
switching while the 1st --
and the 2nd gain
switching is valid.

166  166us

e.g.
g) 166 166

Kp1(Pr10)>Kp2(Pri8)
— [0] bold line

?
thin line

Kp2(Pr18) —

2nd gain 1st gain

1st gain

<Caution>
The switching time is only valid when switching from small position gain to
large position gain.

37

2nd delay time of
control switching

0 to 10000
<0>

X 166us

You can set up the delay time when returning from 2nd to 1st gain, while
Pr36 is set to 3 to 5.

38

2nd level of control
switching

0 to 20000
<0>

You can set up the switching (judging) level of the 1st and the 2nd gains,
while Pr36 is setto 3to 5

Unit varies depending on the setup of Pr36 (2nd mode of control
switching).

39

2nd hysteresis of
control switching

0 to 20000
<0>

You can set up the hysteresis width

to be implemented above/below the

judging level which is set up with AN
Pr38. Prag Zad —
Unit varies depending on the setup '
of Pr36 (2nd mode of control © ;
switching).Definition of Pr37 (Delay), : ;
Pr38 (Level) and Pr39 (Hysteresis) ' Pray7
are explained in the fig. below. o
<Caution>

Setup of Pr38 (Level) and Pr39 (Hysteresis) are valid as absolute value
(positive/negative).

Pr39

V

1stgain :2nd gain! . 1stgain

3D

JOG speed setup

0 to 500
<300>

r/min

You can setup the JOG speed.
Refer to P.75, "Trial Run"of Preparation.
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Parameters for Position Control

Standard default : < >

PrNo. Title rsaer;{ag Function/Content

44 Numerator of pulse |1 to 32767| You can set up the pulse counts to be fed out from the pulse output (X5 OA+ : Pin-

* output division <2500> | 21, OA-: Pin-22, OB+ : Pin-48, OB- : Pin-49).

* Pr45=<0> (Default)
You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
guadruple can be obtained from the formula below.

The pulse output resolution per one revolution
= Pr44 (Numerator of pulse output division) X4
* Pr45=0 :
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.

Pr44 (Numerator of pulse output division)
Pr45 (Denominator of pulse output division)

Pulse output resolution per one revolution x Encoder resolution

<Cautions>
» The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and
10000 [P/r] for the 5-wire 2500P/r incremental encoder.
e The pulse output resolution per one revolution cannot be greater than the
encoder resolution.
o (In the above setup, the pulse output resolution equals to the encoder resolution.)
division » Z-phase is fed out once per one revolution of the motor.
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.

45 Deniminator of 0 to 32767
* pulse output <0>

when encoder resolution x Praa is multiple of 4 | | when encoder resolution x Pra4 is not multiple of 4
Pr4s P P45 P

A [ | S -
B I B I

z z I
Synchronized Not-synchronized
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<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : < >

PrNo. Title rsffr%g Function/Content
46 Reversal of pulse 0to 3 | You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> : Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
Setup A-phase
value (OA)
B-phase(OB)
<0>, 2
0 ’ non_reversal J I_, I_, I_, \_,_L
B-phase(OB) _I ,_I ,_I ,_I
1,3 reversal ,_\—,_
Pr46 B-phase logic Output source
<0> Non-reversal Encoder position
1 Reversal Encoder position
2 *1 Non-reversal External scale position
3 *1 Reversal External scale position
*1 The output source of Pr46=2, 3 is valid onlt at full-closed control.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameters for Velocity and Torque Control

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

50

Input gain of
speed command

10 to 2000
<500>

(r/min)/\V

You can set up the relation between the voltage applied to the speed
command input (SPR : CN X5, Pin-14) and the motor speed.

* You can set up a "slope" of the relation
between the command input voltage
and the motor speed, with Pr50.

* Default is set to Pr50=500 [r/min],
hence input of 6V becomes 3000r/min.

<Cautions>

1. Do not apply more than 10V to the
speed command input (SPR).

2. When you compose a position loop
outside of the driver while you use the
driver in velocity control mode, the
setup of Pr50 gives larger variance to
the overall servo system.

Pay an extra attention to oscillation caused by larger setup of Pr50.

ccw
Speed (r/min) /

3000 —»

Slope at

ex-factory

-10 -6,
-

et |
2 4 6 810
Command input
voltage (V)

/ «<—-3000

52

Speed command
offset

—2047 to
2047
<0>

0.3mV

¢ You can make an offset adjustment of analog speed command (SPR :
CN X5, Pin-14) with this parameter.

 The offset volume is 0.3mV per setup value of "1".

e There are 2 offset methods, (1) Manual adjustment and (2) Automatic
adjustment.

1) Manual adjustment
* When you make an offset adjustment with the driver alone,
Enter 0 V exactly to the speed command input (SPR/TRQR), (or
connect to the signal ground), then set this parameter up so that
the motor may not turn.
* when you compose a position loop with the host,
* Set this parameter up so that the deviation pulse may be reduced
to 0 at the Servo-Lock status.
2) Automatic adjustment
* For the details of operation method at automatic offset adjustment
mode, refer to P.73, "Auxiliary Function Mode" of Preparation.
* Result after the execution of the automatic offset function will be
reflected in this parameter, Pr52.

56

4th speed of
speed setup

—20000 to
20000
<0>

r/min

You can set up the speed limit value in unit of [r/min].

<Caution>

The absolute value of the parameter setup is limited by Pr73 (Set up of
over-speed level).

57

Setup of speed
command filter

0 to 6400
<0>

10us

You can set up the time constant of the primary delay filter to the analog
speed command/analog torque command/analog velocity control (SPR :
CN X5, Pin-14)

5B

Selection of
torque command

Otol
<0>

You can select the input of the torque command and the speed limit.

Pr5B Torque command
<0> SPR/TRQR/SPL

Velocity limit
Pr56
SPR/TRQR/SPL

1 CCWTL/TRQR
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Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

5C

Input gain of
torque command

10 to 100
<30>

0.1v/
100%

You can set the relation between the voltage applied to the torque
command input (SPR/TRQR : CN X5, Pin-14 or CCWTL/TRQR : CN X5,
Pin-16) and the motor output torque.

torque
300[%]
Rated 54
torque
1004 - 5
dov8 64 2 L/
2 4 6 810V
--f100 command
< input
200 voltage (V)

« Unit of the setup value is [0.1V/100%]

and set up input voltage necessary t0 pefault
produce the rated torque.

« Default setup of 30 represents
3V/100%.

300[%]

5D

Input reversal of
torque command

Oto1l
<0>

You can reverse the polarity of the torque command input (SPR/TRQR :
CN X5, Pin-14 or CCWTL/TRQR : CN X5, Pin-16)

Setup value Direction of motor output torque
<0> CCW direction (viewed from motor shaft) with (+) command
1 CW direction (viewed from motor shaft) with (+) command

5E

1st torque limit
setup

0 to 500
<500>
*2

%

You can limit the max torque for both CCW and CW direction with Pr5E.
Pr03 setup and Pr5F are ignored.

This torque limit function limits the max. motor torque with the
parameter setup.

In normal operation, this driver permits approx. 3 times larger torque
than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
torque [%)]
* Setup value is to be given in 300(Max.);
% against the rated torque.
e Right fig. shows example of
150% setup with PrO3=1.
* Pr5E limits the max. torque for

both CCW and CW directions.

when Pr5E=150 200

1001
(Rated)

4 speed
r100  (Rating) (Max.)
+200

<Caution>

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Notes>

* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.
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Parameters for Sequence

Standard default : < >

PrNo. Title rsa?rﬁlég Unit Function/Content

61 Zero-speed 10 to r/min You can set up the timing to feed out the zero-speed detection output signal
20000 (ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.
In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls speed
t;eelsolw the setup of this parameter, (Pr61+10)rimin__
rél.

<50>

» The setup of P61 is valid for both / (Pr61-10)r/min
CCW and CW direction regardless ISR 0

of the motor rotating direction.
« There is hysteresis of 10 [/min]. o> | oN [

2

62 At-speed 10 to r/min You can set up the timing to feed out the At-speed signal (COIN+ : CN
(Speed arriva]) 20000 X5, Pin-39, COIN- : CN X5, Plﬂ-38)

<50> At-speed (Speed arrival) (COIN) will be fed out when the motor speed
exceeds the setup speed of this parameter, Pr62

» The setup of P62 is valid for both speed
CCW and CW direction regardless ~ (Pr62+10)/min___|
of the motor rotational direction.

 There is hysteresis of 10 [r/min].

CCw

(Pr62-10)r/min
-—
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AT-SPEED I OFF | ON

65 LV trip selection at Otol - You can select whether or not to activate Errl3 (Main power under-
main power OFF <1> voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Setup value Action of main power low voltage protection
When the main power is shut off during Servo-ON, Errl3 will
0 not be triggered and the driver turns to Servo-OFF. The driver
returns to Servo-ON again after the main power resumption.
When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).

<1>

<Caution>

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.
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Parameter Setup
Standard default : < >
PrNo. Title rsa?r;uég Unit Function/Content
66 Sequence at Oto 2 - You can set up the running condition during deceleration or after stalling,
* over-travel inhibit <0> while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid
Setup value | During deceleration| After stalling  |Deviation counter content
<0> Dynaml.c brake Torqug c.ornmalnd:IO Hold
action towards inhibited direction
1 Torque command=0 | Torque command=0 Hold
towards inhibited direction |towards inhibited direction
2 Emergency stop Torqug cgmmgndfo Clears beforgl
towards inhibited direction| after deceleration
<Caution>
In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).
67 Sequence at main 0to9 - When Pr65 (LV trip selection at main power OFF) is 0, you can set up,
power OFF <0> 1) the action during deceleration and after stalling
2) the clearing of deviation counter content
after the main power is shut off.
Setup Action Deviation counter
value |During deceleration| After stalling content
<0> DB DB Clear
1 Free-run DB Clear
2 DB Free-run Clear
3 Free-run Free-run Clear
4 DB DB Hold
5 Free-run DB Hold
6 DB Free-run Hold
7 Free-run Free-run Hold
8 Emergency stop DB Clear
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)
<Caution>
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to3 — You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup Action Deviation counter
value |During deceleration| After stalling content
<0> DB DB Hold
1 Free-run DB Hold
2 DB Free-run Hold
3 Free-run Free-run Hold
(DB: Dynamic Brake action)
<Caution>
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Standard default : < >

: Setu ; i
PrNo. Title rangg Unit Function/Content
69 Sequence at 0to9 - You can set up,
Servo-Off <0> 1) the action during deceleration and after stalling

2) the clearing of deviation counter content,

after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ON to OFF)

The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall* of Preparation as well.

6A Setup of 0to 100 2ms You can set up the time from when the brake release signal (BRK-OFF :
mechanical brake <0> CN X5, Pin-10 and 11) turns off to when the motor is de-energized
action at stalling (Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.
e Set up to prevent a micro-travel/ SRv-ON ON OFF
drop of the motor (work) due to the X
action delay time (tb) of the brake BRK-OFF  lease hold
« [After setting up Pr6éa = tb], S
then compose the sequence so as actualbrake o ! hold
the driver turns to Servo-OFF after o
the brake is actually activated. g'noé%izaﬁon energized: |2r?gr§ized
| PréA |

Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B Setup of 0to 100 2ms You can set up time from when detecting the off of Servo-ON input signal
mechanical brake <0> (SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to

action at running ) X -
servo off during the motor in motion.

» Set up to prevent the brake SRV-ON ON OFF
deterioration due to the motor

running. BRK-OFF release I hold
* At Servo-OFF during the motor is S0

actual [r——

running, tb of the right fig. will be brake  energized| hon-
a shorter one of either PréB energized

setup time, or time lapse till the motor ! 30 r/min
motor speed falls below 30r/min. energization LN

?

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.
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Parameter Setu

Standard default : < >

PrNo. Title rSéarElég Unit Function/Content
6C Selection of 0to3 - With this parameter, you can select either to use the built-in regenerative
* external for resistor of the driver, or to separate this built-in regenerative resistor and
. externally install the regenerative resistor (between RB1 and RB2 of
reggneratlve A, B-frame Connectgr CN X2 in casz of A to D-frame, bétween P and B2 of terminal
resistor <3> block in case of E, F-frame).
Comta Setup value [FeSGEEETE LG e coneratve rEuics oveross
<0> Regenerative processing circuit will be
<0> I . activated and regenerative resistor overload
(C, D, Eand Built-in resistor protection will beg triggered according to the
F-frame) built-in resistor (approx. 1% duty).
The driver trips due to regenerative overload
. protection (Errl8), when regenerative
1 External resistor | processing circuit is activated and its active
ratio exceeds 10%,
Regenerative processing circuit is activated,
2 External resistor | but no regenerative over-load protection is
triggered.
Both regenerative processing circuit and
<3> No resistor regenerative protection are not activated, and
(A, B-frame) built-in capacitor handles all regenerative
power.
<Remarks>
Install an external protection such as thermal fuse when you use the
external regenerative resistor.
Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
ove-rload protection.
<Caution>
When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.
External regenerative resistor gets very hot, and might cause burning.
6D Detection time of  |35to 1000 2ms You can set up the time to detect the shutoff while the main power is kept
* main power off <35> shut off continuously.
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0 to 500 % You can set up the torque limit in case of emergency stop as below.
emergency stop <0> e During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input)
» During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off)
« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF)
Normal torque limit is used by setting this to 0.
71 Setup of analog 0to 100 0.1v * You can set up the excess detection judgment level of analog velocity
input excess <0> command (SPR : CN X5, Pin-14) with voltage after offset correction.
* Err39 (Analog input excess protective function ) becomes invalid when
you set up this to 0.
72 Setup of 0 to 500 % * You can set up the over-load level. The overload level becomes 115 [%]
over-load level <0> by setting up this to 0.
« Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level.
« The setup value of this parameter is limited by 115[%] of the motor rating.
73 Setup of 0to 20000| r/min * You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.

« Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level.

* The setup value of this parameter is limited by 1.2 times of the motor
max. speed.

<Caution>

The detection error against the setup value is £3 [r/min] in case of the 7-wire

absolute encoder, and £36 [r/min] in case of the 5-wire incremental encoder.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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[Full-Closed Control Mode]
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Outline of Full-Closed Control

What Is Full-Closed Control ?

In

this full-closed control, you can make a position control by using a linear scale mounted externally which

detects the machine position directly and feeds it back.. With this control, you can control without being
affected by the positional variation due to the ball screw error or temperature and you can expect to achieve
a very high precision positioning in sub-micron order.

nnnn

(Speed detection) —
y - CE]}' = g
5 | Position
= | command
g | — JL
@)
O /|8 | Position detection
(e - )

CF Linear scale

We recommend the linear scale division ratio ofz—l0 = Linear scale division ratio = 20

Cautions on Full-Closed Control |

(1) Enter the command pulses making the external scale as a reference.

If the command pulses do not match to the external scale pulses, use the command division/multipli-
cation function (Pr48-4B) and setup so that the command pulses after division/multiplication is based
on the external scale reference.

(2) A4-series supports the linear scale of a communication type. Execute the initial setup of parameters
per the following procedures, then write into EEPROM and turn on the power again before using this
function.

<How to make an initial setup of parameters related to linear scale >

1) Turn on the power after checking the wiring.

2) Check the values (initial) feedback pulse sum and external scale feedback pulse sum with the front

panel or with the setup support software, PANATERM

3) Move the work and check the travel from the initial values of the above 2).

4) If the travel of the feedback sum and the external scale feedback pulse sum are reversed in positive

and negative, set up the reversal of external scale direction (Pr7C) to 1.

5) Set up the external scale division ratio (Pr78-7A) using the formula below,

Total variation of external scale feedback pulse sum

Total variation of feedback pulse sum
_ Prrgx 2
Pr7A

* |f the design value of the external scale division ratio is obtained, set up this value.

6) Set up appropriate value of hybrid deviation excess (Pr7B) in 16 pulse unit of the external scale

resolution, in order to avoid the damage to the machine.

* Ad-series driver calculates the difference between the encoder position and the linear scale posi-
tion as hybrid deviation, and is used to prevent the machine runaway or damage in case of the
linear scale breakdown or when the motor and the load is disconnected.

If the hybrid deviation excess range is too wide, detection of the breakdown or the disconnection
will be delayed and error detection effect will be lost. If this is too narrow, it may detect the normal
distortion between the motor and the machine under normal operation as an error.

* When the external scale division ration is not correct, hybrid deviation excess error (Err25) may
occur especially when the work travels long distance, even though the linear scale and the motor
position matches.

In this case, widen the hybrid deviation excess range by matching the external scale division ratio
to the closest value.

External scale division ratio =
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Control Block Diagram at
Full-Closed Control Mode

[Connection and Setup of Full-closed Control]
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to the Connector, CN X5
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Wiring Example to the Connector, CN X5
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[Connection and Setup of Full-closed Control]

Interface Circuit

[Input Circuit)

Connection to sequence input signals

» Connect to contacts of switches and relays, or open collector output transistors.

* When you use contact inputs, use the switches and relays for micro current to avoid contact failure.

» Make the lower limit voltage of the power supply (12 to 24V) as 11.4V or more in order to secure the primary
current for photo-couplers.

1210 24V 7 .rc0M+i7kQ | 1210 24v 7 .rCOM+i7kQ |
T s jsmon T e
— SRV-ON etc. | $ SRV-ON etc. |

Relay | | o |

Connection to sequence input signals (Pulse train interface) | ;)

(1) Line driver I/F (Input pulse frequency : max. 500kpps)
« This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission.

(2)Open collector I/F (Input pulse frequency : max. 200kpps)
» The method which uses an external control signal power supply (Voc) @)

* Current regulating resistor R corresponding to Vbc is
required in this case. ON/OFF
« Connect the specified resister as below.
VbC Specifications Vi 15 ON/OFF
12V 1kQ1/2W ﬁ = 10mA
24V 2kQ1/2W (3)
(3)Open collector I/F (Input pulse frequency : max. 200kpps) onore ==
e Connecting diagram when a current regulating resistor is not { 1 23 0PC22.2kQ |
used with 24V power supply. 11| Jelsionz A
Max.input voltage : DC24V, ON/OFF _‘\/ﬁ_JVDC How 2 |

19: represents twisted pair. Rated current : 10mA

H/L
PULS

Line driver I/F (Input pulse frequency : max. 2Mpps) v | 43mg SIGN

paso|o-|Ind

O
o
>
=
=
)
<
)
Q
)

Connection to sequence input signals L oo
(Pulse train interface exclusive to line driver) A

* This signal transmission method has better nois immunity.
We recommend this to secure the signal transmission
when line driver I/F is used.

o ' 43kQ T AM26C32 or equivalent
' 2kQ

I@: represents twisted pair.

Analog command input

» The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).

« Max. permissible input voltage to each input is +10V.

For input impedance of each input, refer to the right Fig.

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —10V to
+10V, use VR with 2kQ, B-char acteristics, 1/2W or larger, R
with 200€2, 1/2W or larger.

« A/D converter resolution of each command input is as follows.
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), 10V
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 — 3.3V
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Wiring to the Connector, CN X5

(Output Circuit

Sequence output circuit

e The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.

e There exists collector to emitter voltage, Vce (SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.

e There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to — side of the control pow-
er supply (COM-).

e If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as

the fig. shows without fail.
| - - -
L
i SJALM+ etc.

12 - 24V =+

Vbc |

¥
ALM- etc. ﬁ

i
ZSP, TLC

Voc[V] - 2.5[V]

R[kQ] = o

Max. rating 30V,
50mA

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

¢ Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.

¢ At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q) between line receiver inputs with-
out fail.

| AM26LS31 or

e These outputs are not insulated.

Z@: represents twisted pair.

AM26LS32 or equivalent | “equivalent ]
21

OA+ A |

@<L__:$ OA— )122 ;] _i

OB+/[ | 748 Bl |

@<]o_—:$ OB—[)+49 2;] |
oz+[1523 z

*_/L__jzl oz—[)124 ;] _!

| |

GND izs |

77 L ir J

Connect signal ground of the host
and the driver without fail.

Open collector output

« Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.

* Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

High speed /

Max. rating 30V,

50mA

to be connected.
<Resolution>
(1) Speed monitor output (SP)

(2) Torque monitor output (IM)

photo-coupler I J
:@: represents twisted pair_ (TLP554 by Toshiba or equivalent) ' - — - — - — - — -
Analog monitor output [ === == .
______ | |
e There are two outputs, the speed monitor signal output (SP) : Measuring-; 43TSP %Q <] |
and the torque monitor signal output (IM) , instrument : , .
« Output signal width is +10V. I or | |
. . . . I external ! 1kQ '
» The output impedance is 1kQ. Pay an attention to the input U circuit ! 42¢ M5 <] |
impedance of the measuring instrument or the external circuit | '---- - ! - !
17)] GND |

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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[Connection and Setup of Full-closed Control]

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions |

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for
control signal (+)

7

COM+

» Connect + of the external DC power supply (12 to 24V).
* Use the power supply voltage of 12V + 5% — 24V + 5%

Power supply for
control signal (-)

41

COM-

» Connect — of the external DC power supply (12 to 24V).
» The power capacity varies depending on a composition of 1/O circuit. 0.5A
or more is recommended.

CW over-travel
inhibit input

CWL

* Use this input to inhibit a CW over-travel (CWL).

» Connect this so as to make the connection to COM— open when the
moving portion of the machine over-travels the movable range toward CW.

* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

El

P.193

CCW over-travel
inhibit input

CCwL

* Use this input to inhibit a CCW over-travel (CCWL).

* Connect this so as to make the connection to COM— open when the moving
portion of the machine over-travels the movable range toward CCW.

* CWL input will be invalidated when you set up Pr04 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

El

P.193

damping control
switching input

VS-SEL

« Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).

Pr06 |Connection to COM-
0 —

open

close

Content
ZEROSPD input is invalid.
Speed command is 0
Normal action
open Speed command is to CCW
close Speed command is to CW.
« In case Pr06 is 2 at torque control, ZERPSPD is invalid.

Velocity/
Torque 1

control
2

* Becomes to an input of damping control switching (VS-SEL).

« While Pr24 (Damping filter switching selection) is 1, the
1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)
will be validated when you connect this input to COM-.

Position/
Full-closed
control

sI]

P.193

Gain switching
input

or

Torque limit
switching input

GAIN

TL-SEL

» Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pr03 | Pr30 |Connection to COM- Content

open Velocity loop : PI (Proportion/Integration) action

0

close Velocity loop : P (Proportion) action

when the setups of Pr31 and Pr36 are 2

open 1st gain selection (Pr10,11,12,13 and 14)

1 close 2nd gain selection (Pr18,19,1A,1B and 1C)

when the setups of Pr31 and Pr36 are other than 2

invalid

* Input of torque limit switching (TL-SEL)
» Pr5E (Setup of 1st torque limit) will be validated when you
open this input, and Pr5F (Setup of 2nd torque limit) will

be validated when you connect this input to COM—.

* For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.
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Wiring to the Connector, CN X5

I/F circuit

P.193

Pin No. Function

28

Title of signal Symbol

Electronic gear « Function varies depending on the control mode.

(division/

DIV

« You can switch the numerator of electronic gear.

multiplication)

switching input

Position/
Full-closed
control

* By connecting to COM—, you can switch the numerator of
electrinic gear from Pr48 (1st numerator of electronic gear)
to Pr49 (2nd numerator of electronic gear)

» For the selection of command division/multiplication, refer

to the table of next page, "Numerator selection of
command scaling"

« Input of internal speed selection 3 (INTSPD3).

e You can make up to 8-speed setups combining INH/
INTSPD1 and CL/INTSPD2 inputs. For details of setup,
refer to the table of P.131, "Selection of Internal Speed".

e This input is invalid.

Velocity
control

Torque control

<Caution>
Do not enter the command pulse 10ms before/after switching.

P.193

» Turns to Servo-ON status by connecting this input to COM—.
e Turns to Servo-OFF status by opening connection to COM-, and current
to the motor will be shut off.
¢ You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).
<Caution>
1.Servo-ON input becomes valid approx. 2 sec after power-on.
(see P.42, "Timing Chart" of Preparation.)
2.Never run/stop the motor with Servo-ON/OFF.
3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.

Servo-ON input 29 SRV-ON

P.193

 Function varies depending on the control mode.

e Input (CL) which clears the positional deviation counter
and full-closed deviation counter.

« You can clear the counter of positional deviation and
full-closed deviation by connecting this to COM—.

« You can select the clearing mode with Pr4E (Counter clear
input mode).

Prde

30 CL

Deviation
counter clear

input

Content

Clears the counter of positional devia-
0 tion and full-closed deviation while CL is
connected to COM—.

Clears the counter of positional deviation
and full-closed deviation only once by
connecting CL to COM- from open status.
2 CLis invalid

Position/
Full-closed
control

1
[Default]

« Input of selection 2 of internal command speed (INTSPD2)
¢ You can make up to 8-speed setups combining INH/
INTSPD1 and CL/INTSPD3 inputs. For details of setup,
refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.

e This input is invalid.

Velocity
control

Torque control

P.193

¢ You can release the alarm status by connecting this to COM- for more
than 120ms.

* The deviation counter will be cleared at alarm clear.

* There are some alarms which cannot be released with this input.
For details, refer to P.252, "Protective Function " of When in Trouble.

Alarm clear input | 31 A-CLR
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[Connection and Setup of Full-closed Control]

Title of signal |PinNo| Symbol Function I/F circuit
Inhibition input 33 INH « Function varies depending on the control mode.
of con_wmand « Inhibition input of command pulse input (INH) P.193
pulse input e Ignores the position command pulse by opening the

- connection to COM—
Position/ |+ You can invalidate this input with Pr43 (Invalidation of

Full closed | command pulse inhibition input)

control Pr43 Content
0 INH is valid.
1(Default) INH is valid.

« Selection 1 input of internal command speed (INTSPD1)

velocity eYou can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the

control setup, refer to the table of P.131,

"Selection of Internal Speed" of Velocity Control Mode.

Torque control | » This input is invalid.

* Numerator selection of electronic gear

CN X5 Pin-28 .
Setup of electronic gear
DIV
1st numerator of electronic gear (Pr48) x 2 Multiplier of command scaling (Pr4A)
Denominator of electronic gear (Pr4B)
Open or
Encoder resolution*
; * Automatic setup b
Command pulse counts per single turn (Pr4B) Seumng u'p ;,42%36
2nd numerator of electronic gear (Pr49) x 2 'ultplier of command scaling (Pr4A)
Denominator of electronic gear (Pr4B)
Short or
Encoder resolution*
. * Aut i tup b
Command pulse counts per single turn (Pr4B) s;;?;gi;f;&g%{,

O
o
>
=
=
)
<
)
Q
)

paso|o-|Ind
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Wiring to the Connector, CN X5

(Input Signals (Pulse Train) and Their Functions |

You can select appropriate interface out of two kinds, depending on the command pulse specifications.
* Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse | 44 PULSH1 |° Input terminal for position command pulse. You can select by setting up
input 1 Pr40 (Selection of command pulse input) to 1. P.193

e This input becomes invalid at such control mode as velocity control or
45 PULSH2 torque control, where no position command is required.
« Permissible max. input frequency is 2Mpps.
Command pulse | 46 SIGNH1 |* You can select up to 6 command pulse input formats with Pr41 (Setup of

C command pulse rotational direction) and Pr42 (Setup of command pulse

sign input 1 .
input mode).
a7 SIGNH2 For details, refer to the table below, "Command pulse input format".
e Pulse train interface

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse 1 oPC1 * Input terminal for the position command. You can select by setting up Pr40
input 2 (Selection of command pulse input) to 0. P 193

3 PULS1 « This input becomes invalid at such control mode as the velocity control or
torque control, where no position command is required.
4 PULS2  |. permissible max. input frequency is 500kpps at line driver input and
Command pulse 2 oPC2 200kpps at open collector input. ‘ .
sign input 2 * You can select up to 6 command pulse input formats with Pr41 (Setup of
5 SIGN1 command pulse rotational direction) and Pr42 (Setup of command pulse
input mode).
6 SIGN2 For details, refer to the table below, "Command pulse input format".

e Command pulse input format

Pr41 Setup value | Pr42 Setup value | Command
(Setup of (Setup of Signal
command pulse |command pulse pulse e CCW command | CW command
rotational direction)| input mode) format
2-phase pulse A_p%ﬁj—éﬂ -
0or2 with 90° PULS e
difference SIGN | BPhase E btli albg
(A+B-phase) B-phase advances to A by 90".| B-phase delays from A by 90°.
CW pulse train| py s 53—
0 1 + 2 2
CCW pulse train SIGN =
Pulsetrain | pyLs B e [ N O
3 + s § 1415 § ¢ PULS and SIGN repre-
Sign SIGN — o L ]
6 w6l 5 sents the outputs of pulse
2-phase pulse e :u itl ot :EraltI;] |r;_ putchl)rtl:gg. I!‘I\’efe;
0 or 2 with 90° PULS J; L 0 the Nig. of =195, "inpu
difference SIGN B-Phaw = Circuit". .
(A+B-phase) B-phase delays from Aby 90".| B-phase advances to Aby 90| In case of CW pulse train
P y y té p V2 4+ cew pulse train and
L L CW pulse train| pyy s = — pulse train + sign, pulse
+ . .
| sSIGN train will be cap tured at
CCW pulse train ©2 2 the rising edge.
Pulse train PULS M | |  In case of 2-phase pulse,
3 + 4 15 RN : pulse train will be cap-
Sign SIGN = v e e tured at each edge.
t6 t6)t6 t6
» Permissible max. input frequency of command pulse input signal and min. necessary time width
. Permissible max. Minimum necessary time width
Input I/F of PULS/SIGN signal input frequency | 1 - = ” = T
Pulse train interface exclusive for line driver 2Mpps 500ns | 250ns | 250ns | 250ns | 250ns | 250ns
Pulse train interface Line driver interface 500kpps 2us | 1ps | 1lps | 1us | lus | 1us
Open collector interface 200kpps S5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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[Connection and Setup of Full-closed Control]

(Input Signals (Analog Command) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Speed command | 14 SPR » Function varies depending on control mode.
input Pr02 |Control mode Function P.193
or velocity |* External velocity command input (SPR) when the
Torque command TROR 1 control velocity control i.s selecte_d. _
. e Set up the gain, polarity, offset and filter of the
input, 3 Position/ speed command with;
or Velocity Pr50 (Speed command input gain)
Speed limit input SPL 5 ) Pr51 (Speed command input reversal)
Velocity/ | pr52 (Speed command offset)
Torque Pr57 (Speed command filter setup)
e Function varies depending on Pr5B (Selection of
torque command)
Pr5B Content
» Torqgue command (TRQR) will be selected.
» Set up the torque (TRQR) gain, polarity,
Torque offset and filter with;
2 control 0 Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
4 Position/ Pr52 (Speed command offset)
Pr57 (Speed command filter setup)
Torque
- » Speed limit (SPL) will be selected.
* Set up the speed limit (SPL) gain,
offset and filter with;
1 Pr50 (Speed command input gain)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)
e Function varies depending on Pr5B (Selection of
torque command)
PrsB Content
0 | * This input becomes invalid.
Velocity/ « Speed limit (SPL) will be selected. 0 4
e Torque « Set up the speed limit (SPL) gain, offset S<
1 and filter with; o Q
Pr50 (Speed command input gain) =9
Pr52 (Speed command offset) 28
Pr57 (Speed command filter setup) @
Others| O CONIOl| | i input is invalid.
mode
*The resolution of the A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 32767 (LSB) = £10[V], 1[LSB] = 0.3[mV]

*Function becomes valid when the control mode with underline ( 71/ 7))

is selected while the switching mode is used in the control mode in table.
<Remark>
Do not apply voltage exceeding £10V to analog command inputs of SPR/TRQR/SPL.
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Wiring to the Connector, CN X5

Title of signal [PinNo| Symbol Function I/F circuit
CCW-Torque 16 CCWTL |« Function varies depending on Pr02 (Control mode setup).
limit input Pr02 | Control mode Function P.193

» Function varies depending on Pr5B (Selection of
torque command)
Pr5B Content
0 | This input becomes invalid.
2 |Torque Control e Torqgue command input (TRQR) will be
4 | Position/Torque selected.
» Set up the gain and polarity of the com-
1 mand with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
» Becomes to the torque command input (TRQR).
.  Set up the gain and polarity of the command with;
Velocity/ : .
5 Pr5C (Torque command input gain)
Torque Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
- * Becomes to the analog torque limit input to CCW
4 Position/Torque | (CCWTL).
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)
Other control mode | * Invalidate this input by setting up Pro3 (Torque limit
selection) to other than 0.
« Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+511 [LSB] = + 11.9[V], 1 [LSB] = 23[mV]
CW-Torque limit 18 CWTL  Function varies depending on Pr02 (Control mode setup).
input Pr02 | Control mode Function P.193
2 |Torque control | « This input becomes invalid when the torque control
4 |Position/Torque| is selected.
5 | Velocity/Torque
« Becomes to the analog torque limit input to CW
4 | Position/Torque | (cwTL).
5 Velocity/Torque | » Limit the CW-torque by applying negative voltage
Other (0 —-10V) (Approx.+3V/rated toque).
Other control mode | Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.

« Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 511 [LSB] = £ 11.9[V], 1 [LSB] = 23[mV]

*Function becomes valid when the control mode with underline (1 /17 )
is selected while the switching mode is used in the control mode in table.

<Remark>

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL.
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[Connection and Setup of Full-closed Control]

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
External brake 11 | BRKOFF+ | * Feeds out the timing signal which activates the electromagnetic brake of the motor. SO1
release signal 10 | BRKOFE- |° Turns the output transistor ON at the release timing of the electro- | 194

magnetic brake.

* You can set up the output timing of this signal with Pr6A (Setup of
mechanical brake action at stall) and Pré6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)

Servo-Ready 35 S-RDY+ | ¢ This signal shows that the driver is ready to be activated. SO1
output 34 S-RDY— | Output transistor turns ON when both control and main power are ON but P.194
not at alarm status.
Servo-Alarm 37 ALM+ * This signal shows that the driver is in alarm status. SO1
output 36 ALM—  Output transistor turns ON when the driver is at normal status, and turns P.194
OFF at alarm status.
Positioning 39 | EX-COIN+ | e Function varies depending on the control mode. SO1
complete 38 | EX-COIN-  Output of positioning complete (COIN) P.194
(In-position) * The output transistor will turn ON when the absolute value
Position of the position deviation pulse becomes smaller than the
control setup value of Pr60 (Positioning complete range).

« You can select the feeding out method with Pr63 (Setup of
positioning complete output).
 Output of full-closed positioning complete (EX-COIN)

« The output transistor will turn ON when the absolute value
Full-closed | of full-closed-position deviation pulse becomes smaller
control than the setup value of Pr60 (Positioning complete range).

* You can select the feeding out method with Pr63 (Setup of

positioning complete output).
Velocity/ |+ Output at-speed (speed arrival) (AT-SPEED)
Torque | The output transistor will turn ON when the actual motor

control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 12 ZSP » Content of the output signal varies depending on PrOA (Selection of ZSP output). S02
detection. 41| (com-) |° Default i§ 1, and feeds out the zero spegd detection signal. P.194 % L
output signal * For details, see the table below, "Selection of TLC,ZSP output". g =
Torque in-limit 40 TLC » Content of the output signal varies depending on Pr09 (Selection of TLC output). S0O2 % g
signal output 41) | (CoOM-) |* Default ig 1, and feeds out the torque injlimit signal. p1os |H é
* For details, see the table below, "Selection of TLC,ZSP output". o

» Selection of TCL and ZSP outputs
Value of

Pro9 or ProA X5 TLC : Output of Pin-40 X5 ZSP : Output of Pin-12
e Torque in-limit output (Default of X5 TLC Pr09)
0 The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.
1 « Zero-speed detection output (Default of X5 ZSP Pr0OA)

The output transistor turns ON when the motor speed falls under the preset value with Pr61.

* Alarm signal output

2 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
battery alarm, fan-lock alarm or external scale alarm.

« Over-regeneration alarm

3 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.
e Over-load alarm

4 The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.
« Battery alarm

5 The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.

5 e Fan-lock alarm

The output transistor turns ON when the fan stalls for longer than 1s.
» External scale alarm
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.
* In-speed (Speed coincidence) output
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.
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Wiring to the Connector, CN X5

(Output Signals (Pulse Train) and Their Functions )

itle of signal |PinNo| Symbol Function I/F circuit
A-phase output 21 OA + * Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1
phase) in differential. (equivalent to RS422) P.194

¢ You can set up the division ratio with Pr44 (Numerator of pulse output
division) and Pr45 (Denominator of pulse output division)

e You can select the logic relation between A-phase and B-phase, and the

B-phase output 48 OB + output source with Pr46 (Reversal of pulse output logic).

* When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).

22 OA —

49 OB - « Ground for line driver of output circuit is connected to signal ground (GND)
and is not insulated.
Z-phase output 23 07 + » Max. output frequency is 4Mpps (after quadrupled)
24 0oz -
Z-phase output 19 cz * Open collector output of Z-phase signal PO2

* The emitter side of the transistor of the output circuit is connected to the P.194
signal ground (GND) and is not insulated.

<Note>
* When the output source is the encoder
« If the encoder resolution X P:jg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd4 . . . Prda4 . .
when the encoder resolution Pras is multiple of 4, when the encoder resolution a5 is not multiple of 4,
A ] L N I I I I
B LT B IR
z z I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor
one revolution or more to make sure that the Z-phase is fed out at least once before using.

* When output source is the external scale,
* When the external scale is the output source, Z-phase pulse will not be fed out until the absolute
position crosses 0 (000000000000h).
» Z-phase pulse after its crossing of the absolute position 0, will be fed out synchronizing with A-phase
in every A-phase pulses which are set with Pr47 (External scale Z-phase setup)
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[Connection and Setup of Full-closed Control]

(Output Signals (Analog) and Their Functions

Title of signal |PinNo| Symbol Function I/F circuit
Torgue monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). P.194

< You can set up the scaling with Pr08 value.

Pr08 |Content of signal Function
* Feeds out the voltage in proportion to the motor
0 Torque torque command with polarity.

11,12 | command + : generates CCW torque
—: generates CW torque

» Feeds out the voltage in proportion to the positional
Positional | deviation pulse counts with polarity.

Los deviation + : positional command to CCW of motor position
— : positional command to CW of motor position
* Feeds out the voltage in proportion to the full-
closed deviation pulse counts with polarity.
Full-closed | + : positional command to CCW of
6-10| yeviation external scale position
— : positional command to CW of
external scale position
Speed monitor 43 SP  The content of the output signal varies depending on PrO7 (Speed monitor
signal output (IM) selection). P.194

* You can set up the scaling with PrO7 value.

Pr07 [Control mode T
Motor » Feeds out the voltage in proportion to the motor
0-4 speed speed with polarity. + : rotates to CCW

— . rotates to CW

» Feeds out the voltage in proportion to the command
5_g | Command | speed with polarity.

speed + : rotates to CCW

— : rotates to CW

0
o T
S =
(Output Signals (Others) and Their Functions 35
25
Title of signal |PinNo| Symbol Function I/F circuit § 3
Signal ground 13,15, GND « Signal ground -
17.25 * This output is insulated from the control signal power (COM-) inside of the
' drivder.
Frame ground 50 FG * This output is connected to the earth terminal inside of the drivder. -
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Wiring to the Connector, CN X7

Connector, CN X7

Power supply for the external scale shall be prepared by customer, or use the following power supply output
for the external scale (250mA or less).

. Connector
Application ) Content
PinNo.

Power supply output 1 EX5V

for external scale 2 EXOV

I/F of external scale signals 5 EXPS

(serial signal) 6 EXPS

Frame ground Case FG

<Note>

EXOV of the external scale power supply output is connected to the control circuit ground which is
connected to the Connecter, CN X5.

<Remark>

Do not connect anything to other Pin numbers descried in the above table (Pin-3 and 4).

(1) Following external scale can be used for full-closed control.
» AT500 series by Mitsutoyo (Resolution 0.05[um], max. speed 2[m/s])
» ST771 by Mitsutoyo (Resolution 0.5[um], max. speed 2[m/s])

(2) |Recommended external scale ratio is 1/20<External scale ratio<20|

If you set up the external scale ratio to smaller value than 50/paosition loop gain (Pr10 and 18), you may
not be able to control per 1 pulse unit. Setup of larger scale ratio may result in larger noise.



[Connection and Setup of Full-closed Control]

Wiring to the External Scale, Connector, CN X7

Wire the signals from the external scale to the external scale connector, CN X7.

1) Cable for the external scale to be the twisted pair with bundle shielding and to having the twisted core
wire with diameter of 0.18mm2.

2) Cable length to be max. 20m. Double wiring for 5V power supply is recommended when the wiring
length is long to reduce the voltage drop effect.

3) Connect the outer film of the shield wire of the external scale to the shield of the junction cable. Also
connect the outer film of the shield wire to the shell (FG) of CN X7 of the driver without fail.

4) Separate the wiring to CN X7 from the power line (L1, L2, L3, L1C _, L2C (t), U,V.W, @) as much as
possible (30cm or more). Do not pass these wires in the same duct, nor bundle together.

5) Do not connect anything to the vacant pins of CN X7.

6) Cut away the amplifier's CN X7 cover.

JE—— - | SO CNIX7 -

P EX5V |2 {f\) {f\) LM Exsy Y &

P EXOV . 2] Exov V5

B EXsV |2 [f\} (f\} 3 2

B EXOV 2 . 4

B EX5V [ {f\) (f\) 5| Exps

2 EXOV [ . 6] Exps
| 55100-0600 o
| (by Molex Inc.) =

S o
| g2
o o

' % o

P EXPS |- {f\) |

P EXPS | B |

’ . EG 5 7 A T i

T
: d / | \ Twisted pair |
Detection head HDAB-15P HDAB-15S
[T (by Hirose Electric Co.) | (by Hirose Electric Co.)
[ ]
[ | Junction cable
Linear scale unit Linear scale side| Servo driver
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Real-Time Auto-Gain Tuning

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

» Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

Position/Velocity
command

Action command under
actual condition

Auto-gain Auto-filter Torque Motor
setup adjustment command current
Position/Velocity Adaptive Current
control > Filter control
& Resonance frequency calculation
Load inertia calculation
Real-time auto-gain tuning Motor
speed
\ 4 Encoder
Servo driver

Conditions which obstruct
real-time auto-gain tuning

Load
inertia

* Load is too small or large compared to rotor inertia.
(less than 3 times or more than 20 times)
* Load inertia change too quickly. (10 [s] or less)

Load

* Machine stiffness is extremely low.
» Chattering such as backlash exists.

Action
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.

* Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

* Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque.

* When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

How to Operate

(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | cnN X6 of the driver, then turn r [
7. Default is 1. on the driver power.
Setup of parameter, Pr21
valus | Real-time au-to-galn tuning | Varying degree of load inertia in motion Press@. PR
0 (notin use) - Press F [
<1> no change ' —
Match to the parameter No. PR_ 21
i normal mode Slo‘_’:; Ct;]ange to be set up with . (Here match to Pr21.)
rapid change
Press .
4 no change @ _ E
5 vertical axis mode slow change Change the setup with @@ :
6 rapid change Press @
7 no-gain switching mode no change Setup of parameter, Pr22
» When the varying degree of load inertia is large, set up 3 or 6. Match to Pr22 with@.
* When the motor is used for vertical axis, set up 4-6. Press @

* When vibration occurs during gain switching, set up 7.

* When resonance might give some effect, validate the setup of Pr23

(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-

ing) to O or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.

206

(default values)

EE_SEE

Numeral increases with @
and decreases with @
Press @

Writing to EEPROM

Press .

Press @

Bars increase as the right fig. shows
by keep pressing @ (approx. 5sec).

Writing starts (temporary display). SERAE

Foon SHIFESEE JErrar |

Writing completes Writing error
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).

Finish




[Connection and Setup of Full-closed Control]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[Hz].
« While resonance peak is low or control gain is small and when no affect from these condition is
given to the motor speed.
« When multiple resonance points exist.

Resonance point

Load « When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10 1st gain of position loop 15 Velocity feed forward 300
11 1st gain of velocity loop 16 Time constant of feed forward filter 50
12 1st time constant of velocity loop integration 27 Setup of instantaneous speed observer 0
13 1st filter of velocity detection 30 2nd gain setup 1
14 1st time constant of torque filter 31 1st mode of control switching 10
18 2nd gain of position loop 32 1st delay time of control switching 30
19 2nd gain of velocity loop 33 1st level of control switching 50
1A 2nd time constant of velocity loop integration 34 1st hysteresis of control switching 33
1B 2nd filter of speed detection 35 Position gain switching time 20
1C 2nd time constant of torque filter 36 2nd mode of control switching 0
20 Inertia ratio
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Seleon of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive filter
is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating operations,
take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be wtitten to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be exrcuted using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title rsaergag Function/Content
00 Address 0to 15 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.

» The address is determined by the setup value of rotary switch (0 to F) of the

front panel at power-on. ggggg

* This value becomes the axis number at serial communication. D @@
* The setup value of this parameter has no effect to the servo action. g&‘}):
* You cannot change the setup of PrO0 with other means than rotary switch. IM sp@®
©
01 LED initial status 0to 17 | You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value Content
0 Positional deviation
Power -ON <1> Motor rotational speed
2 Torque output
3 Control mode
AT 7, 4 I/O signal status
— ‘g g g g g - 5 Error factor/history
T & S S S Slo S 6 Software version
2 Praas
7 Alarm
Flashes (for approx. 2 sec) -
during initialization 8 Regenerative load factor
9 Over-load factor
Setup value of Pro1 10 Inertia ratio
11 Sum of feedback pulses
12 Sum of command pulses
13 External scale deviation
14 Sum of external scale feedback pulses
15 Motor automatic recognizing function
For details of display, refer to P.51 "Setup of 16 Analog input value
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02 Setup of 0to 6 | You can set up the control mode to be used.
* control mode <1>
Setup Control mode **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
I 1 2 ' YRR
vaue — st mode nd mode control mode switching input (C-MODE).
0 | Position - When C-MODE is open, the 1st mode will be
<1> | Velocity - selected.
2 Torque _ When C-MODE is shorted, the 2nd mode will be
] P : selected.
3 Pos!t!on Velocity Don't enter commands 10ms before/after switching.
4*1| Position Torque
5*1| Velocity Torque C-MODE  gpen | close | open
6 Full-closed - i i
1st —>|<— 2nd —>|<—1$t
G gy
10ms or longer  10ms or longer
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title ?aer'gag Function/Content
03 Selection of 0to3 | You can set up the torque limiting method for CCW/CW direction.

torque limit <1> Setup value CCW CW

0 X5 CCWTL : Pin-16 X5 CWTL : Pin-18
<1> Pr5E is a limit value for both CCW and CW direction
2 Set with Pr5E Set with Pr5F
3 When GAIN/TL-SEL input is open, set with Pr5E
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

04 Setup of 0to2 | Inlinear drive application, you can use this over-travel inhibiting function to inhibit the
* over-travel <1> motor to run to the direction specified by limit switches which are installed at both ends
inhibit input of the axis, so that you can prevent the work load from damaging the machine due to

the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  cCw direction

Driver

servomotor it Limit
switch switch | cowL
CWL

Setup CCWL/CWL .
. - Action
value input Input Connection to COM-
CCWL Close Normal status while CCW-side limit switch is not activated.
0 valid (CN X5,Pin-9) Open Inhibits CCW direction, permits CW direction.
CWL Close Normal status while CW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.
. Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be
<1> Invalid . .
invalidated.
) Valid Err38 (Over-travel inhibit input protection) is triggered when either one
al of the connection of CW or CCW inhibit input to COM— become open.

<Cautions>

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.

2. When both of CCWL and CWL inputs are opened while Pr04 is set to O, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error.

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

paso|o-|Ind
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07 Selection of speed 0to9 | You can set up the content of analog speed monitor signal output (SP : CN X5,

monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.
Setup value| Signal of SP |[Relation between the output voltage level and the speed
0 6V / 47 r/Imin
1 6V /188 r/min
Motor actual -
speed 6V / 750 r/min
<3> P 6V / 3000 r/min
4 1.5V /3000 r/min
5 6V / 47 r/min
6 6V /188 r/min
Command -
7 speed 6V / 750 r/min
8 P 6V /3000 r/min
9 1.5V / 3000 r/min
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Standard default : < >

PrNo. Title rsaer%g Function/Content
08 Selection of torque | 0to 12 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup value| Signal of IM | Relation between the output voltage level and torque or deviation pulse counts
<0> Torque command 3V/rated (100%) torque
1 3V /31Pulse
2 . 3V / 125Pulse
3 Po§|t|9n 3V /500Pulse
deviation
4 3V / 2000Pulse
5 3V / 8000Pulse
6 3V /31Pulse
7 Full-closed 3V / 125Pulse
8 . 3V / 500Pulse
deviation
9 3V / 2000Pulse
10 3V / 8000Pulse
11 Torque 3V / 200% torque
12 command 3V / 400% torque
09 Selection of 0to 8 | You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup value Function Note
<0> Torque in-limit output
1 Zero speed detection output For details of
5 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.201,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0A Selection of 0to8 | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup value Function Note
0 Torque in-limit output
<1> Zero speed detection output For details of
9 Alarm output of either one of Over-regeneration | function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.201,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0B Setup of 0to2 | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> 1 |setup value Content
0 Use as an absolute encoder.
<1> Use as an incremental encoder.
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Of Ezuziéate setup of 0<t;>5 You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
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[Connection and Setup of Full-closed Control]

Standard default : < >

ted parameter change.

<Note>

PrNo. Title rsaerggg Function/Content
Of E:L;dsgate setup of 0<t§>5 You can set up the communication speed of RS485. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
O*E Setup of front Oto1l You .can limit the operation of the front panel to the Setup value T
panel lock <0> monitor mode only. . _ <0> Valid t all
You can prevent such a misoperation as unexpec- -
1 Monitor mode only

You can still change parameters via communication even though this setup is 1.
To return this parameter to 0, use the console or the "PANATERM®".

Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rsa?rglég Unit Function/Content
10 1st gain of 0 to 3000 1/s You can determine the response of the positional control system.
position loop Ato C-frame:<63> Higher the gain of position loop you set, faster the positioning time you
D to F-frame:<32>* can obtain. Note that too high setup may cause oscillation.
11 1st gain of 1 to 3500 Hz You can determine the response of the velocity loop.
velocity loop Ato Cframe:<35>* In order to increase the response of overall servo system by setting high
D to F-frame:<18> position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.
<Caution>
When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).
12 1st time constant |1 to 1000 ms You can set up the integration time constant of velocity loop.
of velocity loop Ato C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to 0.
integration Do F-frame:<31> The integration will be maintained by setting to "999".
The integration effect will be lost by setting to "1000".
13 1st filter of 0to5 - You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* Z?geﬁgriﬁteegg(tﬁ]ﬁ),Irl]a?gstat‘reFt)r?é time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.
14 1st time constant of [0 to 2500| 0.01ms | You can set up the time constant of the 1st delay filter inserted in the
torque filter Ato C-frame:<65>* torque command portion. You might expect suppression of oscillation
D to F-frame:<126>* caused by distortion resonance.
15 Velocity feed —-2000 0.1% | You can set up the velocity feed forward volume at position control.
forward to 2000 Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.
16 Time constant of 0to 6400| 0.01ms | You can set up the time constant of 1st delay filter inserted in velocity feed
feed forward filter <50>* forward portion.
You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.
<Notes>

» For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title rsaer;“dg Unit Function/Content
18 2nd gain of 0 to 3000 1/s Position loop, velocity loop, speed detection filter and torque command
position loop Ato C-rame:<73>¥ filter have their 2 pairs of gain or time constant (1st and 2nd).
Do F-frame:<38>* For details of switching the 1st and the 2nd gain or the time constant, refer
19 2nd gain of velocity |1 to 3500 Hz to P.226, "Adjustment".
loop Ato C-frame:<35>¥ The function and the content of each parameter is as same as that of the
Do F-frame:<18>* 1st gain and time constant.
1A 2nd time constant of 1 to 1000 ms
velocity loop integration | <1000>*
1B 2nd filter of velocity | 0to 5 -
detection <0>*
1C 2nd time constant |0 to 2500| 0.01lms
of torque filter A to C-frame:<65>¥
D to F-frame:<126>
1D 1st notch 100 to 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.
frequency <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch width Oto4 - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.
selection <2> Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo. Title rsaerﬁag Unit Function/Content
20 Inertia ratio 0 to 10000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.
<250>* Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.
The inertia ratio will be estimated at all time while the real-tiem auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.
<Caution>
If the inertia ratio is correctly set, the setup unit of Pr11 and Prl19
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr20 is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time Oto7 - You can set up the action mode of the real-time auto-gain tuning.

auto-gain tuning <1> With higher setup such as 3 or 6, the driver respond quickly to the change

of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 to 6.

When vibration occurs at gain switching, set up this to "7".

Real-time Varying degree of
Setup value . . . L .
auto-gain tuning load inertia in motion
0 Invalid -
<1> Little change
2 Normal mode Gradual change
3 Rapid change
4 Little change
5 Vertical axis mode Gradual change
6 Rapid change
7 No gain switching Little change
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsfn“ég Unit Function/Content
22 Selection of 0to 15 - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |Ato C-frame: gain tuning is valid.
at real-time <4> low<«machine stiffness— high
auto-gain tuning D to F-frame: low— servogain —high
<1> [Pr22 | 0, 1------------ 14,15 |
low response  —high

<Caution>

When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive Oto2 - You can set up the action of the adaptive filter.
filter mode <1> 0 : Invalid
1:Valid
2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)
<Caution>

When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

24 Selection of Oto2 - You can select the switching method when you use the damping filter.
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)
switching 1: You can select either 1st or 2nd with damping control switching input
(VS-SEL).

when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)

when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)
2 : You can switch with the position command direction.

CCW : 1st damping filter selection (Pr2B, 2C).

CW : 2nd damping filter selection (Pr2D, 2E).

25 Setup of an action Oto7 - You can set up the action pattern at the normal mode auto-gain tuning.
at normal mode <0> Setup value [Number of revolution Rotational direction
auto-gain tuning <0> CCW — CW
1 CW — CCW 0
2 [revolution ol
2 [revolution] CCW — CCW 2<
3 CW — CW g9
=)
4 CCwW — CW o o
Qo
> 1 [revolution] CW = CCW °
6 CCW — CCW
7 CW —=CW

e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2

revolutions to CW.

26 Setup of software |0 to 1000 0.1 You can set up the movable range of the motor against the position

limit <10> |revolution command input range. When the motor movement exceeds the setup
value, software limit protection of Pr34 will be triggered. This parameter is

invalid with setup value of 0.

28 2nd notch 100 to 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of Oto 4 - You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of 0to 99 - You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : < >

PrNo. Title rszfr%g Unit Function/Content
2B 1st damping 0to 2000 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.
The driver measures vibration at load edge. Setup unit is 0.1[Hz].
The setup frequency is 10.0 to 200.0[Hz]. Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of -200t02000| 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Ajdustment.
<Caution>
Setup is also limited by 10.0[Hz]-Pr2BSPr2C=Pr2B
2D 2nd damping 0to 2000| 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.
The driver measures vibration at the load edge. Setup unit is 0.1 [HZz].
Setup frequency is 10.0 to 200.0 [Hz]. Setup of 0 to 99 becomes invalid.
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of -200t02000| 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.
Use with the setup of O in normal operation. Refer to P.250, "Damping
control" of Ajdustment.
<Caution>
Setup is also limited by 10.0[Hz]-Pr2D=Pr2E=Pr2D
2F Adaptive filter 0to 64 - Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set

and cannot be changed while the adaptive filter is valid. (when Pr23
(Setup of adaptive filter mode) is other than 0.)

0to4 Filter is invalid.

5to 48 Filter is valid.

49 to 64 Filter validity changes according to Pr22.

This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.
<Caution>
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

; Setu ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain Otol - You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>*

Setup value Gain selection/switching
0 1st gain (PI/P switching enabled) *1
<1>* 1st/2nd gain switching enabled *2
*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN input

Open with COM—
Connect to COM-

Action of velocity loop
Pl action
P action

*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain
Switching Function" of Adjustment.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title fgﬁag Unit Function/Content
31 1st mode of Oto 10 - You can select the switching condition of 1st gain and 2nd gain while Pr30
control switching <0>* is setto 1.
Setup value Gain switching condition

<0>* Fixed to the 1st gain.
1 Fixed to the 2nd gain.
2 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)
3 *2 | 2nd gain selection when the toque command variation is larger than the setups of

Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).

4 *2 | Fixed to the 1st gain.
5 *2 | 2nd gain selection when the command speed is larger than the setups of

Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).

*2 | 2nd gain selection when the positional deviation is larger than the setups of

Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).

7 *2 | 2nd gain selection when more than one command pulse exist between 166ps.

*2 | 2nd gain selection when the positional deviation counter value exceeds the setup of

Pr60 (Positioning completer range).

*2 | 2nd gain selection when the motor actual speed exceeds the setup of

Pr33 (1st level of control switching) and Pr34 (lat hysteresis of control switching) .
*2 | Switches to the 2nd gain while the position command exists.

10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [x 166us]

and the speed falls slower than the setups of Pr33-34[r/min].

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of 0 to 10000| x 166us | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31 is setto 3 or 5 to 10.
33 1st level of 0 to 20000 - You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31is setto 3, 5, 6. 9 and 10. o
Unit varies depending on the setup of Pr31 (1st mode of control switching) 3 £
34 1st hysteresis 0 to 20000 - You can set up hysteresis width to be Xe)
of control switching | <33>* implemented  above/below the N £ §
judging level which is set up with Pr33 * - 2a
Pr33. Unit varies depending on the : [ Pr34

4

setup of Pr31 (1st control switching ©

mode). Definitions of Pr32 (Delay), 1st gain :2nd gain; : 1st gain
Pr33 (Leyel) gnd Pr34 (Hysteresis) _}: ' Pr32
are explained in the fig. below. '
<Caution>

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).

35 Switching time of [0 to 10000 (setup | You can setup the step- e.g.) 165166166 1566 Kp1(Pr10)>Kp2(Pr18)
position gain <20>* |value +1)| by-step switching time 0, pq0) —» — [6] bold line
x 16611s the posmor_l Ioop gain pras= [l ~<E] | [@-——-

only at gain switching Il i
while the 1st and the 2nd [~ ] 1 thin line
gain switching is valid. Kp2(Pr18) —
<Caution> 1st gain 2nd gain | 1stgain
The switching time is ”

only valid when switching from small position gain to large position gain.

3D JOG speed setup 0 to 500 r/min You can setup the JOG speed.
<300> Refer to P.75, "Trial Run"of Preparation.

<Notes>
» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to

P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setup

Parameters for Position Control

Standard default : < >

; Setup ;
PrNo. Title range Function/Content
40 Selection of com- 0tol | You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup value Content
<0> Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
41 Command pulse 0tol | You can set up the rotatational direction against the command pulse input, and the
* rotational direction <0> | command pulse input format.
setup Pra1 setup value | Prd2 setup value| Command o |
42 Setup of command | Oto3 (C‘”;LT;ﬂfngl” e (C(}nmpﬂ?rrfoﬁglse pulse ;;gtlnea CCW command | CW command
* pulse input mode <1> direction setup) setup) format
o t1otl t1otl
90° phase A-phase [~ | |
difference | PULS R
Oor2 2-phase pulse| SIGN Bphase = = [T | | i
(A + B-phase) o | ou )
B-phase advances to A by 90°.| B-phase delays from A by 90°.
t3
CW pulse trai —
<0> <1> pu+se rain ZtJGL'\SI : iy ==
CCW pulse train o
ulse train
3 P + PULS 14 5 : it4 5 :
Signal | SIGN = == e
t6 16 [t6 t6
. ot 1t
90" phase S A-phase] — | e
difference | PUL R
Oor2 2-phase pulse | SIGN B‘Phﬁseﬂtl 3:1& t13 11:
(A + B-phase) B-phase delays from A by 90°.|B-phase advances to A by 90°.
CW pulse train LB
1 1 P N PULS 0B :
| SIGN
CCW pulse train o5
ulse train S e e R I e N I
3 P + PULS 4 t5 : 415 :
signal | SIGN | G = i
t6 t6|t6 t6
* Permissible max. input frequency, and min. necessary time width of command pulse input signal.
. Permissible max. Min. necessary time width
Input I/F of PULS/SIGN signal , Y
input frequency | t1 t2 t3 ta ts te
Pulse train interface exclusive to line driver 2Mpps 500ns | 250ns | 250ns | 250ns | 250ns | 250ns
o Line driver interface 500kpps 2us | lus lus lus | 1us lus
Pulse train interface - bp = £ £ & s £
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.
43 Invalidation of 0tol | You can select eithr the validation or the invalidation of the command pulse inhibit
command pulse <1> input (INH : CN X5 Pin-33).
inhibit input Setup value INH input
0 Valid
<1> Invalid

Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.

<Notes>
 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.



[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title Faerggg Function/Content
44 Numerator of pulse |1 to 32767| You can set up the pulse counts to be fed out from the pulse outputs (X5 OA+: Pin-
* output division <2500> | 21, OA-: Pin-22, OB+: Pin-48, OB-: Pin-49).

* In case the external scale pulseis fed out
(When the control mode is full-closed control and Pr46 (Reversal of pulse output
logic) is 2 or 3.)
Pr45 =0 : No division will be executed.
When Pr45 is other than 0, travel per one pulse will be divided with discrete ratio
according to the formula below.

Travel per one _  Pr45 (Denominator of pulse output division) , travel per one pulse
output pulse Pr44 (Numerator of pulse output division) of external scale
<Cautions>

« Travel per one pulse of the external scale is 0.05 [E m] for AT500 series, and 0.5
[E m] for ST771 series.

« Setup of Pr44 > Pr45 becomes invalid. (In this case, no division will be executed)

 Z-phase will be fed out synchronizing with A-phase when the work crosses the zero
absolute position at first time after the control power is turned on. After this, Z-phase
will be fed out at the intervals set with Pr47 (Z-phase setup of external scale).

45 Deniminator of 010 32767| « In case the encoder pulse is fed out
* pulse output <0> (When the control mode is position, velocity and torque control, and P446
division (Reversal of pulse output logic) is 0 or 1.)

You can set up the pulse counts to be fed out from the pulse output (X5 0A+ : Pin-
21, OA- : Pin-22, 0B+ : Pin-48, OB- : Pin-49).

* Pr45=<0> (Default)
You can set up the output pulse counts per one motor revolution for each OA
and OB with the Prd44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.

The pulse output resolution per one revolution
= Pr44 (Numerator of pulse output division) X4

* Pr45z20 :
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.

Pr44 (Numerator of pulse output division)
Pr45 (Denominator of pulse output division)

Pulse output resolution per one revolution x Encoder resolution

<Cautions>
* The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and
10000 [P/r] for the 5-wire 2500P/r incremental encoder.
e The pulse output resolution per one revolution cannot be greater than the
encoder resolution.
(In the above setup, the pulse output resolution equals to the encoder resolution.)
» Z-phase is fed out once per one revolution of the motor.
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.
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Parameter Setu

D

Standard default : < >

PrNo.

Title

Setup
range

Function/Content

46

Reversal of pulse
output logic

Oto 3
<0>

You can set up the B-phase logic and the output source of the pulse output (X5 OB+
: Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.

at motor CW rotation

I e
S
B [ S I e

Output source

Encoder position

Encoder position
External scale position
External scale position

at motor CCW rotation

LT
ST
N o

Pr46 B-phase logic
<0> Non-reversal
1 Reversal
2 *1 Non-reversal
3 *1 Reversal

*1 The output source of Pr46=2, 3 is valid onlt at full-closed control.

Setup
value

A-phase
(OA)
B-phase(OB)
non-reversal
B-phase(OB)
reversal

<0>, 2

1,3

47

Z-phase setup of
external scale

0to 32767
<0>

You can setup the interval of Z-phase output in the A-phase output pulses of the
external scale (before quadruple), when you use the external scale as an output
source for the pulse output. (Pr02, (Control mode setup) is 6 and Pr46 (Reversal of
pulse output logic) is 2 or 3.)

e when Pr47 = <0> (default),
no Z-phase is fed out of the external scale.

« when Pr47 = 1 to 32767,

Z-phase will be fed out synchronizing with A-phase when the work crosses the
absolute position of 0 at first time after the control power on. After this, Z-phase
will be fed out at the intervals set with this parameter.

48

Electronic gear function-related (Pr48 to 4B)

1st numerator of
electronic gear

0 to 10000
<0>

49

2nd numerator of
electronic gear

0 to 10000
<0>

4A

Multiplier of
electronic gear
numerator

Oto 17
<0>

4B

Denominator of
electronic gear

0 to 10000
<10000>

Electronic gear (Command pulse division/multilication) function
* Purpose of this function
(1) You can set up any motor revolution and travel per input command unit.
(2) You can increase the nominal command pulse frequency when you cannot
obtain the required speed due to the limit of pulse generator of the host controller.
« Block diagram of electronic gear

Internal
command

F

External scale
Feed back
pulse

(Resolution)

Command | *1
pulse

f

1st numerator (Pr48)
*1 | 2nd numerator (Pr49) X

Multiplier (Pr4A)
2

Deviation
counter

| Denominator (Pr4B) |

» "Numerator" selection of electronic gear
*1 : Select the 1st or the 2nd with the command electronic gear input switching
(DIV : CN X5, Pin-28)
DIV input open
DIV input connect to COM—

Selection of 1st numerator (Pr48)
Selection of 2nd numerator (Pr49)

The electronic gear ratio is set with the formula below.

* when the numerator is <0> (Default) : Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution.

Encoder resolution

Electronic gear ratio =

Command pulse counts per one revolution (Pr48)

* when numerator # 0 :
Numerator of command wuelerotcommand, |
electronic gear (Pr48,49) X 2

Denominator of command electronic gear (Pr4B)

Electronic gear ratio =

<Caution>
In actual calculation of numerator (Pr48, Pr49) X2PA 4194304 (Pr4D setup value
+1) becomes the max. value.
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsa?r%g Function/Content
4C Setup of primary 0to 7 | Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1> gear.

Purpose of smoothing filter
* Reduce the step motion of the motor while the command pulse is rough.
« Actual examples which cause rough command pulse are;
(1) when you set up a high multiplier ratio (10 times or more).
(2) when the command pulse frequency is low.

You can set the time constant of the smoothing filter in 8 steps with Pr4C.

Setup value Time constant
0 No filter function
<1> Time constant small
I i
7 Time constant large

4D Setup of FIR 0to 31 | You can set up the moving average times of the FIR filter covering the command
* smoothing <0> pulse. (Setup value + 1) become average travel times.

4E Counter clear 0to2 | You can set up the clearing conditions of the counter clear input signal which clears
input mode <1> the deviation counter.

Setup value Clearing condition
0 Clears the deviation counter at level (shorting for longer than 100us)*1
<1> Clears the deviation counter at falling edge (open-shorting for longer than 100us)*1
2 Invalid

*1 : Min. time width of CL signal

CL(Pin-30) I—I
——

' 100us or longer
4—

<Notes>
» For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title rSaeglég Unit Function/Content
5E 1st torque limit 0 to 500 % You can set up the limit value of the motor output torque (Pr5E : 1st
setup <500> torque, Pr5F : 2nd torque). For the torque limit selection, refer to Pr03
%0 (Torque limit selection).
This torque limit function limits the max. motor torque inside of the
5F 2nd torque limit 0 to 500 % driver with parameter setup.
setup <500> In normal operation, this driver permits approx. 3 times larger torque

than the rated torque instantaneously. If this 3 times bigger torque
causes any trouble to the load (machine) strength, you can use this
function to limit the max. torque.

*2

torque [%]

« Setup value is to be given in 300(Max.);
% against the rated torque. when Pr5E=150 2001

« Right fig. shows example of 100}
150% setup with Pro3=1. . (Rated)

4 speed
r100 (Rating) (Max.)
+200

* Pr5E limits the max. torque for
both CCW and CW directions.

<Caution>

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

PrNo. Title rsa?r;“ég Unit Function/Content
60 Positioning com- Oto Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 32767 (COIN : CN X5, Pin-39).
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within + (the setup value), after the command
pulse entry is completed.

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

» Basic unit of deviation pulse is encoder "resolution”, and varies per
the encoder as below.
(1) 17-bit encoder : 217 = 131072
(2) 2500P/r encoder : 4 X 2500 = 10000

<Cautions>

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation
pulses
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[Connection and Setup of Full-closed Control]

Standard default : < >

PrNo. Title rsa?r;“gj]g Unit Function/Content

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

10to r/min
20000

<50>

61 Zero-speed

» The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction.

* There is hysteresis of 10 [r/min].

speed

(Pr61+10)r/min
—>

/ | < (Pr61-10)/min

—

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

Oto3 -
<0>

63 Setup of
positioning
complete
(In-position)

output

Action of positioning complete signal
The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)
The signal will turn on when there is no position command and the
1 positional deviation is smaller than Pr60 (Positioning complete range).
The signal will turn on when there is no position command, the
2 zero-speed detection signal is ON and the positional deviation is
smaller than Pr60 (Positioning complete range).
The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pr60 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

Setup value

<0>

You can select whether or not to activate Errl3 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Otol -
<1>

65 LV trip selection at

main power OFF

Action of main power low voltage protection
When the main power is shut off during Servo-ON, Errl3 will
0 not be triggered and the driver turns to Servo-OFF. The driver
returns to Servo-ON again after the main power resumption.
When the main power is shut off during Servo-ON, the driver
will trip due to Errl3 (Main power low voltage protection).

Setup value

<1>

<Caution>

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl13 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid

O
o
>
=
=
)
<
)
Q
)

paso|o-|Ind

Oto2 -
<0>

66 Sequence at
* over-travel inhibit

Setup value

During deceleration

After stalling

Deviation counter content

<0>

Dynamic brake
action

Torque command=0
towards inhibited direction

Hold

Torque command=0
towards inhibited direction

Torque command=0
towards inhibited direction

Hold

2

Emergency stop

Torque command=0
towards inhibited direction

Clears before/
after deceleration

<Caution>

In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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Parameter Setu

Standard default : < >

PrNo. Title rsaerggg Unit Function/Content
67 Sequence at main 0to9 - When Pr65 (LV trip selection at main power OFF) is 0, you can set up,
power OFF <0> 1) the action during deceleration and after stalling
2) the clearing of deviation counter content
after the main power is shut off.
Setup Action Deviation counter
value During deceleration| After stalling content
<0> DB DB Clear
1 Free-run DB Clear
2 DB Free-run Clear
3 Free-run Free-run Clear
4 DB DB Hold
5 Free-run DB Hold
6 DB Free-run Hold
7 Free-run Free-run Hold
8 Emergency stop DB Clear
9 Emergency stop Free-run Clear
(DB: Dynamic Brake action)
<Caution>
In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).
68 Sequence at alarm 0to3 - You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup Action Deviation counter
value During deceleration After stalling content
<0> DB DB Hold
1 Free-run DB Hold
2 DB Free-run Hold
3 Free-run Free-run Hold
(DB: Dynamic Brake action)
<Caution>
The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.
69 Sequence at Oto9 — You can set up,
Servo-Off <0> 1) the action during deceleration and after stalling
2) the clearing of deviation counter content,
after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ON to OFF)
The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall* of Preparation as well.
6A Setup of 0to 100 2ms You can set up the time from when the brake release signal (BRK-OFF :
mechanical brake <0> CN X5, Pin-10 and 11) turns off to when the motor is de-energized
action at stalling (Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.
» Set up to prevent a micro-travel/ SRv-ON ON OFF
drop of the motor (work) due to the '
action delay time (tb) of the brake BRK-OFF | lease hold
+ [After setting up Pr6a = tb], SN
then compose the sequence so as 2ctualbrake oot T hog
the driver turns to Servo-OFF after CT
the brake is actually activated. re"noé?éization energized: |23§r§ized
| PreA |
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.
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[Connection and Setup of Full-closed Control]

Standard default : < >

; Setu ; ;
PrNo. Title rangg Unit Function/Content
6B Setup of 0to 100 2ms You can set up time from when detecting the off of Servo-ON input signal
mechanical brake <0> (SRV-ON : CN X5, Pin-29) is to when external brake release signal

(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to

action at running . X -
servo off during the motor in motion.

e Set up to prevent the brake SRV-ON ON OFF

deterioration due to the motor BRK.OFF

running. - release hold
D

* At Servo-OFF during the motor is grcglgl energized [ | mom——
running, tb of the right fig. will be 1 1 energized

a shorter one of either Pré6B motor
setup time, or time lapse till the energization
motor speed falls below 30r/min.

1 30 r/min

t

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

6C Selection of 0to3 - With this parameter, you can select either to use the built-in regenerative

y

* external for resistor of the driver, or to separate this built-in regenerative resistor and
regenerative A B-frame externally install the regenerative resistor (between RB1 and RB2 of
. ' <3> Connector CN X2 in case of A to D-frame, between P and B2 of terminal
resistor block in case of E, F-frame).

for Regenerative resistor Regenerative processing and

C to E-frame Setup value | **93 8 g ed reg%nerative e
<0> Regenerative processing circuit will be
<0> L . activated and regenerative resistor overload
(C. D, Eand Built-in resistor protection will be triggered according to the

F-frame) built-in resistor (approx. 1% duty).

The driver trips due to regenerative overload
. protection (Errl8), when regenerative
1 External resistor | processing circuit is activated and its active
ratio exceeds 10%,

Regenerative processing circuit is activated,

2 External resistor | but no regenerative over-load protection is
triggered.
Both regenerative processing circuit and
<3> N . regenerative protection are not activated, and
(A, B-frame) O resistor built-in capacitor handles all regenerative
power.
<Remarks>

Install an external protection such as thermal fuse when you use the
external regenerative resistor.

Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
ove-rload protection.

<Caution>

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.

External regenerative resistor gets very hot, and might cause burning.
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6D Detection time of  |35t0 1000 2ms You can set up the time to detect the shutoff while the main power is kept

* main power off <35> shut off continuously.
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0 to 500 % You can set up the torque limit in case of emergency stop as below.
emergency stop <0> * During deceleration of over-travel inhibit with the setup 2 of Pr66

(Sequence at over-travel inhibit input)
 During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off)
« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-OFF)
Normal torque limit is used by setting this to 0.

70 Setup of position  [0t0 32767| 256 X | « You can set up the excess range of position deviation.

deviation excess <25000> |resolution| * Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control.

e Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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D

Standard default : < >

PrNo. Title ?‘;ﬁgg Unit Function/Content
72 Setup of 0 to 500 % * You can set up the over-load level. The overload level becomes 115 [%]
over-load level <0> by setting up this to 0.
* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level.
* The setup value of this parameter is limited by 115[%)] of the motor rating.
73 Setup of 0t0 20000| r/min | ¢ You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level.

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.

<Caution>

The detection error against the setup value is £3 [r/min] in case of the 7-wire

absolute encoder, and £36 [r/min] in case of the 5-wire incremental encoder.

Parameters for Full-Closed Control

Standard default : < >

PrNo. Title ?‘;&83 Unit Function/Content
78 Numerator of 0 to 32767 - You can setup the ratio between the encoder resolution and the external
* external scale <0> scale resolution at full-closed control.
division Encoder resolution per one motor revolution Pr78 X 2P
External scale resolution per one motor revolution Pr7A
* Pr78= <0> (default)
79 | Multiplier of Oto17 - Numerator equals to encoder resolution, and you can setup
* numerator of <0> the external scale resolution per one motor revolution with Pr7A.
external scale
division "Prig20, .
Setup the ratio between the external scale resolution and the encoder
resolution per one motor revolution according to the above formula.
TA Denominator of 1to 32767 - <Caution>
* external scale <10000> e Upper limit of numerator value after calculation is 131072. Setup
division exceeding this value will be invalidated, and 131702 will be the actual
numerator.
7B Setup of hybrid 1to 10000{ 16 x * You can setup the permissible gap (hybrid deviation) between the
* deviation excess <100> | external present motor position and the present external scale position.
scale |  The driver will trip with Err25 (Hybrid deviation excess protection) when
pulse the deviation is generated which exceeds the permissible gap.
7C Reversal of Oto1l - You can set up the logic of the absolute data of the external scale.
*  |direction of <0> Setup value Content
external scale Serial data will increase when the detection head travels
0 to the right viewed from the mounting side. (+ count)
1 Serial data will decrease when the detection head travels
to the right viewed from the mounting side. (— count)
<Caution>
When you use the linear scale by other manufacture than Mitutoyo,
position data will be kept as it is with the setup of 0, and it will become as
a reversed signed position data with the setup of 1.
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Gain Adjustment

It is required for the servo driver to run the motor in least time delay and as faithful as possible against the
commands from the host controller. You can make a gain adjustment so that you can run the motor as
closely as possible to the commands and obtain the optimum performance of the machine.

<e.g.: Ball screw>

fimin] Gain setup : Low

+2000

/. AN
W4 \\\

: ->

| Motor actual speed
Command Speed

-2000

0.0 125 250 375
Position loop gain : 20
Velocity loop gain 1100
Time constant of 50
V-loop integration

Velocity loop feed forward : 0
Inertia ratio 1100

(Procedures )

Start adjustment

Automatic

Gain setup : High

/. A\
y/4 AN

0.0 125 250 375
Position loop gain 1100
Velocity loop gain 50
Time constant of 50
V-loop integration

Velocity loop feed forward : 0
Inertia ratio 1100

Gain setup : High + feed forward setup

[\

/ N\

/. N\

\

=)

adjustment 2 No

Yes

Ready for

command

\ (see P.236)

input ? No
Yes
Default) (see P.228)
Real time

auto-gain tuning

Normal mode
auto-gain tuning

Auto-adjustment
of stiffness ?

No

(see P.231)

Fit-gain function

Y

@

0.0 125 250 375
Position loop gain 1100
Velocity loop gain 50
Time constant of 50
V-loop integration :
Velocity loop feed forward : 500
Inertia ratio 1100

¥ (see P.239)
Release of
auto-adjusting
function
Use the
gain setup of auto-
adjustment 2 Yes
No ¥ (see P.248)

Gain automatic
setup function

Action O.K.?

Yes

(see P.239)
Release of
auto-adjusting
function

(see P.240)

Manual gain tuning

A

Action O.K.?

Yes

| Writing to EEPROM |

Finish adjustment
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[Adjustment]

) Pages
Function Explanation to
refer
. . . Estimates the load inertia of the machine in real time, and auto-
Real-time auto-gain tuning ) ) ) ] ] pP.228
matically sets up the optimum gain corresponding to this result.
Searches automatically the appropriate stiffness setup by en-
Fit-Gain function tering the certain action pattern repeatedly, to set up the stiff-| p.231
= ness of real-time auto-gain tuning at position control.
g Reduces the resonance vibration point by automatically setting
§ up the notch filter coefficient which removes the resonance
K Adaptive filter component from the torque command while estimating the res-| p.234
[&]
b= onance frequency from the vibrating component which appears
E in the motor speed in actual operating condition.
2 Sets up the appropriate gain automatically by calculating the
Normal mode auto-gain tuning load inertia from the torque required to run the motor in the| P.236
command pattern automatically created in the driver.
Release of automatic gain Describes the cautions when you invalidate the real-time auto-
adjusting function gain tuning or adaptive filter which are defaults. P.239
Execute the manual adjustment when real-time auto-gain tun-
Manual gain tuning (basic) ing cannot be executed due to the limitation of control mode b 240
and load condition, or when you want to obtain an optimum re-| ~ °
sponse depending on each load.
Adjustment of position control mode P.241
. Adjustment of velocity control mode P.241
Basic procedure .
Adjustment of torque control mode P.242
Adjustment of full-closed control mode pP.242
= You can expect to reduce vibration at stopping and settling
"E’ Gain switching function time and to improve command compliance by switching the| p.243
§ gains by internal data or external signals.
® . . When the machine stiffness is low, vibration or noise may be gen-
= Suppression of machine ) ) )
S erated due to the distorted axis, hence you cannot set the higher| p.246
] resonance . . . )
s gain. You can suppress the resonance with two kinds of filter.
Initializes the control parameters and gain switching parameters
Automatic gain setup function to the values corresponding to the automatic tuning stiffness| p.248
parameters, before executing the manual auto-gain tuning.
You can obtain the higher performance while you are not satis-
Manual gain tuning (application) fied with the performance obtained with the basic adjustment,| p.249
using the following application functions.
Function which obtains both high response and reduction of vi-
Instantaneous speed observer bration at stopping by estimating the motor speed with the load| p.249
model, and hence improves the accuracy of speed detection.
. Function which reduces vibration by removing the vibration fre-
Damping control . . . P.250
guency component while the front end of the machine vibrates.
<Remarks>

 Pay extra attention to safety, when oscillation (abnormal noise and vibration) occurs, shut off the main

power, or turn to Servo-OFF
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Real-Time Auto-Gain Tuning Mode

Gain Filter

] . . Position/Velocity auto-setup M auto-adjustment
Estimates the load inertia of the command F— /\';'/I‘ . : — { coorque
. . ] » Position/Velocity aptive o>

machine in real time and sets Y — control ™ Filter

up the optimum gain automati- | Action command under
cally responding to the result.

actual condition

current
control

Motor
current

L Resonance frequency .
estimation
————————————————— l—

Load inertia estimation

Real time
auto-gain tuning

> Motor

Motor
speed

Servo driver

Encoder

(Applicable Range )

Real time auto-gain tuning is applicable to all control modes.

Real-time auto-gain tuning may not be executed properly under the conditions described in the table below.
In these cases, use the normal mode auto-gain tuning (refer to P.236 of Adjustment), or execute the manual
auto-gain tuning (refer to P.240).

Conditions which obstruct real-time auto-gain tuning action

Load inertia

« The load is too small or large compared to the rotor inertia. (less than 3 times or more than 20 times)
 The load inertia changes too quickly (10 [s] or less)

Load

» The machine stiffness is extremely low.
« A chattering such as backlash exists.

Action pattern

» The motor is running continuously at low speed of (100 [r/min] or lower.

« Acceleration/deceleration is slow (2000 [r/min] per 1[s] or low).

« Acceleration/deceleration torque is smaller than unbalanced weighted/viscous friction torque.

« When the speed condition of 100 [r/min] or more and acceleration/deceleration condition of
2000 [r/min] per 1 [s] are not maintained for 80 [ms].

(How to Operate |

1) Bring the motor to stall (Servo-OFF).
2) Set up Pr21 (Setup of real-time auto-gain tuning mode) to 1-7.

Setup value Real time auto-gain tuning Varying degree of load inertia in motion

0 (not in use) -

[1] no change

2 normal mode slow change

3 rapid change

4 no change

5 vertical axis mode slow change

6 rapid change

7 no gain switching mode no change

When the changing degree of load inertia is large, set up 3 or 6.
When the motor is used for vertical axis, set up 4-6.
When vibration occurs during gain switching, set up 7.

3) Set up Pr22 (Machine stiffness at real-time auto-gain tuning) to 0 or smaller value.

4) Turn to Servo-ON to run the machine normally.

5) Gradually increase Pr22 (Machine stiffness at real-time auto-gain tuning, machine) when you want to
obtain a better response. Lower the value (0-3) when you experience abnormal noise or oscillation.
6) Write the result to EEPROM when you want to save it.
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[Adjustment]

Insert the console connector to
CN X6 of the driver, then turn
on the driver power.

Setup of parameter, Pr21
Press @
Press .

Match to the parameter No.
to be set up with @@ (Here match to Pr21.)

Setup of parameter, Pr22

Match to Pr22 with (A).
Press (2) 4

Numeral increases with @ (default values)

and decreases with @

Press @

Writing to EEPROM

Bars increase as the right fig. shows
by keep pressing @ (approx. 5sec).

Writing starts (temporary display). SERAE

I SN T 2

Finish |l" s l"ll |l' ELEE | |l'_' rrorr | E
Writing completes Writing error 3

occurs D

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).
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Real-Time Auto-Gain Tuning

(Parameters Which Are Automatically Set |
Following parameters are automatically adjusted.  Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10 1st gain of position loop 15 Velocity feed forward 300
11 1st gain of velocity loop 16 Time constant of feed forward filter 50
12 1st time constant of velocity loop integration 27 Setup of instantaneous speed observer
13 1st filter of velocity detection 30 2nd gain setup 1
14 1st time constant of torque filter 31 1st mode of control switching 10
18 2nd gain of position loop 32 1st delay time of control switching 30
19 2nd gain of velocity loop 33 1st level of control switching 50
1A 2nd time constant of velocity loop integration 34 1st hysteresis of control switching 33
1B 2nd filter of speed detection 35 Position gain switching time 20
1C 2nd time constant of torque filter 36 2nd mode of control switching 0
20 Inertia ratio

<Notes>

* When the real-time auto-gain tuning is valid, you cannot change the parameters which are automati-
cally adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of real-time auto-gain tuning)
is 1 to 6, and becomes 0 in other cases.

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
increase of Pr22 (Selection of machine stiffness at real-time auto-gain tuning) until the load inertia is
identified (estimated) or the adaptive filter is stabilized, however, these are not failures as long as they
disappear immediately. If they persist over 3 reciprocating operations, take the following measures in
possible order.

1) Write the parameters which have given the normal operation into EEPROM.
2) Lower the setup of Pr22 (Selection of machine stiffness at real time auto-gain tuning).
3) Set up the notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might
have changed to extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency)
will be written to EEPROM every 30 minutes. When you turn on the power again, the auto-gain tuning will
be executed using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be
invalidated (0) automatically.

(5) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia esti-
mation will be invalidated.
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[Adjustment]

Fit-Gain function

Outline Position command

(Recipro%atint T (l;ﬂu??g;]t
- i it-aai - command wi Position P 2 Torque

I\I/IINAS.A4 series features the Flt.galn func ‘Cﬁg’fezf%'rdrﬁ)' + deviation[PosTtonT] [Adantve command| carrent

tion which executes the automatic setup of »O——8— Velocity [

stiffness corresponding to the machine

while the real time auto-gain tuning is used %

; control
control Fllter‘
Resonance frequency

estimation

. . . . - -3~ STt TTTo T M t
at position control. This function automati-  neal time Load inertia es“ma“or‘«‘ spoe(e)crj
cally searches the optimum stiffness setup auto-gain tuning ) Encoder
b ti ; ti t at i 1 Automatic setup of ! 'Detection
y repeating reciprocating movement a (Settling i ifiness and gain | o of
it time) "t table : ! vibration
position control. | - :
P . . o
> Fit-gain function Servo driver

(Applicable Range |

This function can be applicable when the following conditions are satisfied in addition to the applicable
conditions for real time auto-gain tuning.

Conditions under which the Fit-gain funcion is activated

« The real-time auto-gain tuning has to work properly.
* At Servo-ON status

* Pr21=1-6 (Not usable when Pr21=0 or 7)

* The adaptive filter is validated.

* Pr23=1: Validated

« At position control mode

Real time auto-gain
tuning action

Adaptive filter

Pr02=0 : Position control
Pr02=3 : 1st control mode of position/velocity control
Pr02=4 : 1st control mode of position/torque control

Control mode

. iti i i Accel/deceleration
The position command to be for reciprocating movement (30008 M0, 19)

1 [s] or longer

» One position command time to be 50 [ms] or longer. Command

« Min. frequency of position command to be 1 [kpps] or waveform —t .

!
more. 50 [ms] or longer

Action pattern

__ON
(To be used for judgment of start and finish of command) womoiete 1 M I~
OFF —  =—1[s] or longer

This function may not work properly under the following conditions in addition to the conditions for real time
auto-gain tuning. In these cases, use the normal real-time auto-gain tuning.

Conditions which obstruct Fit-Gain action
* The position command is small such as less than 2 revolutions.

awisnlpy

. » When the positioning cannot be completed before the start of the next position command even
Action pattern

though the positioning command has been completed.
* Acceleration/deceleration is rapid such as 30000 [r/min] per 1[s].
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Real-Time Auto-Gain

(Before Operation

Tuning

Before the start-up of the Fit-Gain function, set up the followings with the Fit-Gain screen and parameter
setup mode of the front panel, or the Console or the Setup Support Software, "PANATERM®".

Parameter Setup value Notes
Either of 1-6.
1 Normal mode no change
Pr21 (Setup of real-time auto-gain 2 Normal mode slow change You can setL.Jp
) 3 Normal mode rapid change parameters in the left
tuning mode) - - through the
4 Vertical axis mode no change .
- - EXECUTION display
5 Vertical axis mode slow change . .
- - - of the Fit-Gain screen
6 Vertical axis mode rapid change on the front panel.

Pr22 (Selection machine stiffness at real time
auto-gain tuning)

0 : Real time stiffness No. 0

(Refer to P.72 of
Preparation.)

Pr23 (Setup of adaptive filter) 1: Valid

Pr60 (Positioning complete range)

In case of 17bit encoder, 20 pulses or more,
In case of 2500P/r encoder, 10 pulses or more,

(How to Operate |

| Procedures |

(1) Bring the front panel display to EXECUTION

display of the Fit-Gain screen.
(For operation of the front panel, refer to P.7
of Preparation.)

(2) Start up the Fit-Gain function by pressing @

for approx. 3sec after lowering the stiffness

| Example of front panel display |

SELECTION EXECUTION
display display
2 (= = =
[l | Co_ 1_ 1y
o o_ - onC ! ! I_1J(when Pr23=1)

to 0 while the dot “ . ” on the right lower cor-

ner flashes.

(3) Enter the position command which satisfies
the action pattern condition of P.228,

"Applicable Range".

<Caution 1>

No. is found in normal case.

The Fit-Gain movement requires max. 50 re-
ciprocating movements. The Fit-gain function
finishes when the optimum real-time stiffness

(4) IF 1~ 5K will be displayed when the Fit-Gai

n

function finishes normally, and will be

displayed when this finishes with error.

(You can clear display by operating

any key.)

<Caution 2>

will be displayed in the following cases.

* No chattering of COIN signal and real-time
stiffness NO. without micro vibration, have
been found.

* One of the keys of the front panel has been
operated during the Fit-Gain action, or
applicable condition have not been
satisfied.
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Fit-Gain screen

Front panel display
changes to 000.000

Front panel display
changes together with
the machine movement.

(ion) EXECUTION display of
Fit-Gain screen

After setting up of
stiffness to 0,

keep pressing @
for approx.3sec
while the dot on the
right corner flashes.
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[Adjustment]

(Result of Fit-Gain |
will be displayed when the Fit-Gain finishes normally, and will be displayed when it

finishes with some error. Write the result to EEPROM when you want to apply the result after the power
reset.

[EXECUTION display] Writing of the result from the Fit-Gain screen

]

-

- 1 _ 1
|

~

|~

r Press @ for approx.3sec to
save the present setup to EEPROM.

(Parameters Which Are Automatically Set |

Following parameters are automatically adjusted. Also following parameters are automatically set up.
PrNo. Title PrNo. Title Setup value

10 | 1st gain of position loop 15 | Velocity feed forward 300

11 | 1st gain of velocity loop 16 | Time constant of feed forward filter 50

12 | 1sttime constant of velocity loop integration 27 | Setup of instantaneous speed observer 0

13 | 1st filter of velocity detection 30 | 2nd gain setup 1

14 | 1st time constant of torque filter time 31 | 1st mode of control switching 10

18 | 2nd gain of position loop 32 | 1st delay time of control switching 30

19 |2nd gain of velocity loop 33 | 1stlevel of control switching 50

1A | 2nd time constant of velocity loop integration 34 | 1st Hysteresis of control switching 33

1B | 2nd filter of velocity detection 35 | Switching time of position gain 20

1C | 2nd time constant of torque filter 36 | 2nd mode of control switching 0

20 | Inertia ratio

22 | Selection of machine stiffness at real time auto-gain tuning

During the Fit-Gain movement, you may experience some noise and vibration, however, these do not give
any trouble since the gain is automatically lowered. If noise and vibration persist, interrupt the Fit-Gain by
pressing one of the switches of the front panel.

awisnlpy
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Adaptive Filter

Estimates the resonance
frequency out of vibration

- ) Gain Filter
Position/Velocity auto-setup f auto-adjustment®  Torque
command — - - command
»| Position/Velocity | [ Adaptive
/ —> control Filter

component presented in the Action command under

actual condition L

motor speed in motion, then
removes the resonance
component from the torque

command by setting up the
notch filter coefficient auto-
matically, hence reduces
the resonance vibration.

(Applicable Range )

Resonance frequency
estimation

Load inertia estimation

Real time
auto-gain tuning

current
control

Motor
current

» Motor

Motor
speed

Servo driver

This function works under the following condition.

Encoder

Conditions under which the Adaptive filter is activated

Control Mode « Applies to other control modes than torque control.

The adaptive filter may not work properly under the following conditions. In these cases, take measures to
resonance according to the manual adjustment procedures, using the 1st notch filter (Pr1D and 1E) and the

2nd notch filter (Pr28 to 2A).

Conditions which obstruct adaptive filter action

» Resonance frequency is lower than 300[Hz].
Resonance point| * Resonance peak is low, or control gain is low where the motor speed is not affected by this.
» Multiple resonance points exist.

Load
backlash.

* Motor speed variation with high harmonic component is generated due to non-linear factors such as

Command pattern | « Acceleration/deceleration is rapid such as 30000[r/min] per 1[s].

(How to Operate |

1) Validate the adaptive filter by setting up Pr23 (Setup of adaptive filter) to 1.
Adaptive filter automatically estimates the resonance frequency out of vibration component presented in
the motor speed in motion, then removes the resonance components from the torque command by set-
ting up the notch filter coefficient automatically, hence reduces the resonance vibration.

Setup value Adaptive filter Adaptive action
0 Invalid -
Y
L Valid °s
2 No (Hold)

When adaptation finishes (Pr2F does not change), and resonance point seems

not change, set up the value to 2.

2) Write the result to EEPROM when you want to save it.

234



[Adjustment]

(1) After the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or
when you increase the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning), until
the load inertia is identified (estimated) or the adaptive filter is stabilized, however, these are not failures
as long as they disappear immediately. If they persist over 3 reciprocating operations, take the following
measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode) to O.
(Reset of inertia calculation and adaptive action)

4) Set up the notch filter manually.

(2) When abnormal noise and oscillation occur, Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Pr2F (Adaptive filter frequency) will be written to EEPROM every 30 minutes. When you turn on the
power again, adaptive action will be executed using the latest data as initial values.

(4) The adaptive filter is normally invalidated at torque control, however, when you select torque control
while you set up Pr02 (Control mode setup) to 4 and 5, the adaptive filter frequency before mode switch-
ing will be held.

[Invalidation of Adaptive Filter)

When you set up Pr23 (Setup of adaptive filter) to 0, the adaptive filter function which automatically follows
the load resonance will be invalidated.

If you invalidate the adaptive filter which have been working correctly, noise and vibration may occur due to
the effect of resonance which have been suppressed.

Therefore, execute the copying function of the setup of adaptive filter (Pr2F) to the 1st notch frequency
(Pr1D) from the Fit-Gain screen of the front panel (refer to P.72, "Fit-Gain Screen" of Preparation), or set up
Pr1D (1st notch frequency) manually by using the table below, then invalidate this filter.

Pr2r 1st notch frequency [HZ] Pr2r 1st notch frequency [Hz] Pr2F 1st notch frequency [HZ]
0 (invalid) 22 766 44 326
1 (invalid) 23 737 45 314
2 (invalid) 24 709 46 302
3 (invalid) 25 682 47 290
4 (invalid) 26 656 48 279
5 1482 27 631 49 269 (invalid when Pr22=15)
6 1426 28 607 50 258 (invalid when Pr22=15)
7 1372 29 584 51 248 (invalid when Pr22=15)
8 1319 30 562 52 239 (invalid when Pr22=15)
9 1269 31 540 53 230 (invalid when Pr22=15)
10 1221 32 520 54 221 (invalid when Pr22=14)
11 1174 33 500 55 213 (invalid when Pr22=14)
12 1130 34 481 56 205 (invalid when Pr22=14)
13 1087 35 462 57 197 (invalid when Pr22 = 14)
14 1045 36 445 58 189 (invalid when Pr22=14)
15 1005 37 428 59 182 (invalid when Pr22=13)
16 967 38 412 60 (invalid)
17 930 39 396 61 (invalid)
18 895 40 381 62 (invalid)
19 861 41 366 63 (invalid)
20 828 42 352 64 (invalid)
21 796 43 339

*Set up 1500 to Pri1D (1st notch frequency) in case of “ invalid ” of the above table.
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Normal Mode Auto-Gain Tuning

Position command

Position command
The motor will be driven per the command with a pat- %AV'
tern generated by the driver automatically. The driver
estimates the load inertia from the necessary torque, Egﬁg_ Torgue
. . . just d
and sets up an appropriate gain automatically. Generation |L» Poiitli;‘:/\/elogﬁ;n an
(o)

internal Control
positional X

command ’ Motor torque

(Applicable Range ) Servo diver
This function works under the following condition.

Normal mode
auto-gain tuning

Load inertia
calculation

Motor
current

Current
control

Conditions under which the normal mode auto-gain tuning is activated

Control mode Applies to all control modes.
» Servo-ON status
Others . .
* No entry of deviation counter clear signal
<Remarks>

Set up the torque limit selection (Pr03) to 1.
When you set up other than 1, driver may not act correctly.

Normal mode auto-gain tuning may not be work properly under the following conditions. In these cases, set
up in manual gain tuning

Conditions which obstruct normal auto-gain tuning

» Too small or too big compared to the rotor inertia
Load inertia (smaller than 3 times or larger than 20 times)
* Load inertia varies.

» Machine stiffness is extremely low.
Load

* Chattering such as backlash exists.

* Tuning error will be triggered when an error, Servo-OFF, the main power shutdown, validation of over-
travel inhibition, or deviation counter clear occurs during the normal mode auto-gain tuning.

* If the load inertia cannot be calculated even though the normal mode auto-gain tuning is executed, gain
value will not change and be kept as same as that of before the execution.

» The motor output torque during the normal auto-gain tuning is permitted to the max. torque set with Pr5E
(Setup of torque limit).

Pay an extra attention to the safety. When oscillation occurs, shut off the main power or turn to Servo-
OFF immediately. Bring back the gain to default with parameter setup. Refer to cautions of P.71,
"Auto-Gain Tuning Mode" of Preparation as well.
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[Adjustment]

( Auto-Gain Tuning Action |
(1) In the normal mode auto-gain tuning, you can set up the response with machine stiffness No..

Machine stiffness No.

» Represents the degree of machine stiffness of the customer's machine and have values from o to 15.
You can set a higher No. to the high stiffness machine and set up a higher gain.

» Usually start setting up with a lower value and increase gradually to repeat auto-gain tuning in the
range where no oscillation, no abnormal noise, nor vibration occurs.

(2) This tuning repeats max. 5 cycles of the action pattern set with Pr25 (Normal mode auto-gain tuning
action). Action acceleration will be doubled every one cycle after third cycle. Tuning may finish, or action
acceleration does not vary before 5th cycle depending on the load, however, this is nor an error.

(How to Operate |

(1) Set up the action pattern with Pr25.
(2) Shift the load to the position where no hazard is expected even though the action pattern which is set
with Pr25 is executed.
(3) Prohibit the command entry.
(4) Turn to Servo-ON.
(5) Start up the auto-gain tuning.
Use the front panel or the "PANATERM®".
For the operation of the front panel, refer to P.71, "Auto-Gain Tuning Mode" of Preparation.
(6) Adjust the machine stiffness to the level at which no vibration occurs and obtain the required response.
(7) Write the result to EEPROM, if it is satisfactory.

(Parameters Which Are Automatically Set |
Table of auto-gain tuning

Pr ! Stiffness value

No. Title olm| 2]3|@]|5]|6] 7] 8] 9 |10|11]12]13]14]15

10 | 1st gain of position loop 12| 32| 39| 48| 63| 72| 90|108| 135|162 |206|251| 305|377 | 449|557

11 |1st gain of velocity loop 9| 18| 22| 27| 35| 40| 50| 60| 75| 90| 115|140(|170|210|250| 310

12| 1st time constant of velocity loop integration| 62| 31| 25| 21| 16| 14| 12| 11 9 8 7 6 5 4 4 3

13| 1st filter of velocity detection 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 | 1st time constant of torque filter time *2 | 253 | 126 | 103 | 84| 65| 57| 45| 38| 30| 25| 20| 16| 13| 11| 10| 10

15| Velocity feed forward 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300

16 | Velocity FF filter 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50 | Ee3
18 |2nd gain of position loop 19| 38| 46| 57| 73| 84|105|126| 157|188 | 241|293 | 356 | 440|524 | 649 ‘g'
19|2nd gain of velocity loop 9| 18| 22| 27| 35| 40| 50| 60| 75| 90| 115|140| 170|210 | 250|310 | [
1A 2nd time constant of velocity loop integration | 999 | 999 | 999 [ 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 %
1B| 2nd filter of speed detection 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | =
1C| 2nd time constant of torque filter *2 | 253 | 126 | 103| 84| 65| 57| 45| 38| 30| 25| 20| 16| 13| 11| 10| 10

20 |Inertia ratio Estimated load inertia ratio

27 | Setup of instantaneous velocity observer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

30 [2nd gain setup 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

31 | 1st mode of control switching *1 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 10| 10

32 | 1st delay time of control switching 30( 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30

33| 1st level of control switching 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50| 50

34 | 1st Hysteresis of control switching | 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33| 33

35 | Switching time of position gain 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 20

36 |2nd mode of control switching 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

|:| represents parameters with fixed value. Default for A to C-frame is 4, and 1 for D to F-frame.

*1 Stiffness value is 10 for position control and full-closed control, and 0 for velocity control and torque control.
*2 Lower limit for stiffness value is 10 for 17-bit encoder, and 25 for 2500P/r encoder.
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Normal Mode Auto-Gain Tuning

(How to Operate from the Front Panel |

(1) Turn to the normal auto-gain tuning 7| Display of rotational speed
mode from the monitor mode, by L' of the motor (initial display)
pressing the SET button, then press
the mode switching button three times. |17 :'_'
For details, refer to P.60 and 61, L
"Structure of Each Mode" of Preparation. Machine stiffness No.

(2) Enter the machine stiffness No. by pressing @ @

]

-
-yt
=
(]
o -

‘,'-,' F 7 o | Machine stiffness No. (High)
—= - Drive method Machine stiffness No.

Value changes toward the direction as Ball screw direct connection 814
4 an arrow shows by pressing @ and Ball screw + timing belt 6-12
Y changes toward the reversed direction Timing belt 4-10
by pressing @ Gear, Rack & Pinion 2-8
_ _ Others, low stiffness machine 0-8

H ,': _no ,'_,' Machine stiffness No. (Low)

[ -
(3) Shift to MONITOR/EXECUTION mode e '-"
by pressing @ AL —
oo

(4) Operation at MONITOR/EXECUTION mode *
Keep pressing @ until the display ¥

changes to . ______

* Pin-29 of the connector, CN X5 to be
Servo-ON status.

Keep pressing @ for approx.3sec,

then bar increase as the right fig. shows.

The motor starts rotating. el ,_'V )

For approx. 15 sec, the motor repeats e

max. 5 cycles of CCW/CW rotation,

2 revolutions each direction per one cycle.

Tuning may finish before 5th cycles,

however, this is not an error. v

(5) Write the gain value to EEPROM to prevent :" 1 ‘_'t I"l, l,_' o

them from being lost due to the power shut off. Tuning finishes Tuning error

normally

<Caution>
Do not use the normal mode auto-gain tuning with the motor and driver alone. Pr20 (Inertia ratio) be-
comes to O.

<Notes>
Content Cause Measure
Display of error. One of alarm, Servo-OFF or |+ Avoid an operation near the limit switch or origin proximity switch.
deviation counter clear has|e Turnto Servo-ON.
occurred. * Release the deviation counter clear
Value of parameter|Load inertia cannot be identified. | Lower Pr10 to 10 and Prl11 to 50, then execute the tuning.
related to gain (such as  Adjust the gain manually. (Calculate the load inertia, and then
Pr10) is kept as same enter.)
as before the execution.
Motor does not run. CL (Pin-30) of CN X5 is entered. | Turn off the CL (Pin-30) of CN X5.
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Release of Automatic Gain Adjusting Function (adjustment]

Cautions are described when you want to invalidate the real time auto-gain tuning of default or the adaptive filter.

Execute the release of the automatic adjusting functions while all action stop (Servo-OFF)

[Invalidation of Real-Time Auto-Gain Tuning]

You can stop the automatic calculation of Pr20 (Inertial ratio) and invalidate the real-time auto-gain tuning by
setting up Pr21 (Real-time auto-gain tuning setup) to 0.

Note that the calculation result of Pr20 (Inertia ratio) will be held, and if this parameter becomes abnormal
value, use the normal mode auto-gain tuning or set up proper value manually obtained from formula or
calculation.

[Invalidation of Adaptive Filter)

When you set up Pr23 (Setup of adaptive filter) to 0, adaptive filter function which automatically follows the
load resonance will be invalidated.

If you invalidate the adaptive filter which have been working correctly, noise and vibration may occur due to
the effect of resonance which have been suppressed.

Therefore, execute the copying function of the setup of adaptive filter (Pr2F) to the 1st notch frequency
(PriD) from the Fit-gain screen of the front panel (refer to P.72, "Fit-Gain Screen" of Preparation), or set up
PriD (1st notch frequency) manually by using the table below, then invalidate this filter.

Pr2r 1st notch frequency [Hz] Pr2r 1st notch frequency [HZ] Pr2rF 1st notch frequency [Hz]

0 (invalid) 22 766 44 326

1 (invalid) 23 737 45 314

2 (invalid) 24 709 46 302

3 (invalid) 25 682 a7 290

4 (invalid) 26 656 48 279

5 1482 27 631 49 269 (invalid when Pr22=15)
6 1426 28 607 50 258 (invalid when Pr22=15)
7 1372 29 584 51 248 (invalid when Pr22=15)
8 1319 30 562 52 239 (invalid when Pr22=15)
9 1269 31 540 53 230 (invalid when Pr22=15)
10 1221 32 520 54 221 (invalid when Pr22=14)
11 1174 33 500 55 213 (invalid when Pr22=14)
12 1130 34 481 56 205 (invalid when Pr22=14)
13 1087 35 462 57 197 (invalid when Pr22=14)
14 1045 36 445 58 189 (invalid when Pr22=14)
15 1005 37 428 59 182 (invalid when Pr22=13)
16 967 38 412 60 (invalid)

17 930 39 396 61 (invalid)

18 895 40 381 62 (invalid)

19 861 41 366 63 (invalid)
20 828 42 352 64 (invalid)
21 796 43 339

*Set up 1500 to Pr1D (1st notch frequency) in case of “ invalid ” of the above table.
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Manual Gain Tuning (Basic)

As explained previously, MINAS-A4 series features the automatic gain tuning function, however, there might
be some cases where this automatic gain tuning cannot be adjusted properly depending on the limitation on
load conditions. Or you might need to readjust the tuning to obtain the optimum response or stability corre-
sponding to each load.

Here we explain this manual gain tuning method by each control mode and function.

(Before Making a Manual Adjustment )

You can adjust with the sound or motor (machine) movement by using the front panel or the console, how-
ever, you can adjust more securely by using wave graphic function of the setup support software, PANATERM®,
or by measuring the analog voltage waveform using a monitoring function.
1. Analog monitor output
You can measure the actual motor speed, commanded speed, torque and deviation pulses by analog
voltage level by using an oscilloscope. Set up the types of the signals or the output voltage level with PrO7
(Selection of speed monitor) and Pr08 (Selection of torque monitor).
For details, refer to P.41, "Wiring to the Connector, CN X5" of Preparation, and "Parameter Setup" of each
control mode.

@ ®
| iy
1kQ "
]
IM
1kQ M
D—: 43
SP — 17
"
CN X5

2. Waveform graphic function of the PANATERM®
You can display the command to the motor, motor movement (speed, torque command and deviation
pulses) as a waveform graphic on PC display. Refer to P.276, "Outline of the Setup Support Software,
PANATERM®" of Supplement.

RS232
connection cable

* Caution
Connect to CN X4
(Do not connect to CN X3)

« -

240



[Adjustment]

Adjustment in Position Control Mode

Position control of MINAS-A4 series is described in Block diagram of P.82.
Make adjustment in position control per the following procedures.

(1) Set up the following parameters to the values of the table below.

Parameter . Standard | |Parameter ) Standard
0. Title of parameter 0. Title of parameter
(PrO0C) value | | (prOm) value
10 1st gain of position loop 27 20 Inertia ratio 100
11 1st gain of velocity loop 15 21 Setup of real time auto-gain tuning mode 0
12 1st time constant of velocity loop integration 37 23 Adaptive filter setup mode 0
13 1st filter of velocity detection 0 2B 1st damping frequency 0
14 1st time constant of torque filter time 152 2C Setup of 1st damping filter 0
15 Velocity feed forward 0 2D 2nd damping frequency 0
16 Time constant of feed forward filter 0 2E Setup of 2nd damping filter 0
18 2nd gain of position loop 27 30 2nd gain setup 0
19 2nd gain of velocity loop 15 31 Mode of position control switching 0
1A 2nd time constant of velocity loop integration 37 32 Delay time of position control switching delay 0
1B 2nd filter of speed detection 0 33 Level of position control switching 0
1C 2nd time constant of torque filter 152 34 Hysteresis at position control switching 0
1D Selection of 1st notch frequency 1500 35 Position gain switching time 0
1E Selection of 1st notch width 2 4C Setup of smoothing filter 1
4D Setup of FIR filter 0
(2) Enter the inertia ratio of Pr20. Measure the ratio or setup the calculated value.
(3) Make adjustment using the standard values below.
Order Par?\lrg.eter Title of parameter Standard How to adjust
(PrOO) value
. b1t 1st gain of 30 Increase the value within the range where no abnormal noise and no vibration
velocity loop occur. If they occur, lower the value.

When vibration occurs by changing Prl1l, change this value.
) Setup so as to make Pr1l x Pr14 becomes smaller than 10000. If you want to
1st time constant of I .
2 Pri4 i 50 suppress vibration at stopping, setup larger value to Pr14 and smaller value to
torque filter . Lo . .
Pril. If you experience too large vibration right before stopping, lower than

value of Pr14.

1st gain of Adjust this observing the positioning time. Larger the setup, faster the

3 Pr10 i 50 e . . _——
position loop positioning time you can obtain, but too large setup may cause oscillation.

Setup this value within the range where no problem occurs. If you setup

1st time constant of . e .
smaller value, you can obtain a shorter positioning time, but too small value

awisnlpy

4 Pri2 |velocity loop 25

) ] may cause oscillation. If you setup too large value, deviation pulses do not
integration

converge and will be remained.

Increase the value within the range where no abnormal noise occurs.
Too large setup may result in overshoot or chattering of position complete

5 Pr15 |Velocity feed forward | 300 . . . .
signal, hence does not shorten the settling time. If the command pulse is not

even,you can improve by setting up Pr16 (Feed forward filter) to larger value.

Adjustment in Velocity Control Mode

Velocity control of MINAS-A4 series is described in Block Diagram of P.126 of Velocity Control Mode.
Adjustment in velocity control is almost same as that in position control described in "Adjustment in Position
Control Mode", and make adjustments of parameters per the procedures except the gain setup of position
loop and the setup of velocity feed forward.
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Manual Gain Tuning (Basic)

Adjustment in Torque Control Mode

Torque control of MINAS-A4 series is described in P.160, "Block Diagram" of Torque Control Mode.
This torque control is based on velocity control while making the 4th speed of speed setup of Pr56 or SPR/
SPL input as a speed limit. Here we explain the setup of speed limiting value.

» Setup of speed limiting value

Setup the speed limiting value to the 4th speed of speed setup (Pr56) (when torque command
selection (Pr5B) is 0.) or to the analog speed command input (SPR/TRQR/SPL ) (when torque
command selection (Pr5B) is 1).

* When the motor speed approaches to the speed limiting value, torque control following the analog
torque command shifts to velocity control based on the speed limiting value which will be determined by
the 4th speed of speed setup (Pr56) or the analog speed command input (SPR/TRQR/SPL).

* In order to stabilize the movement under the speed limiting, you are required to set up the parameters
according to the above-mentioned "Adjustment in Velocity Control Mode".

* When the speed limiting value = 4th speed of speed setup (Pr56) , the analog speed command input is
too low or the velocity loop gain is too low, or when the time constant of the velocity loop integration is
1000 (invalid), the input to the torque limiting portion of the above fig. becomes small and the output
torque may not be generated as the analog torque command.

Adjustment in Full-Closed Control Mode

Full-closed control of MINAS-A4 series is described in Block diagram of P.191 of Full-Closed Control.
Adjustment in full-closed control is almost same as that in position control described in P.241 “Adjustment in
Position Control Mode”, and make adjustments of parameters per the procedures except cautions of P.190,
“Outline of Full-Closed Control” (difference of command unit, necessity of position loop unit conversion and
difference of electronic gear).

Here we explain the setup of external scale ratio, hybrid deviation excess and hybrid control at initial setup
of full-closed control.

1) Setup of external scale ratio

Setup the external scale ratio using the numerator of external scale division (Pr78), the multiplier for
numerator of external scale division (Pr79) and denominator of external scale division (Pr7A).

» Check the encoder pulse counts per one motor revolution and the external scale pulse counts per one
motor revolution, then set up the numerator of external scale division (Pr78), the multiplier for numera-
tor of external scale division (Pr79) and denominator of external scale division so that the following
formula can be established.

Pr78 |1/ x 2 Pﬂg: Number of encoder pulses per motor rotation
Pr7A [5000 Number of external scale pulses per motor rotation

« If this ratio is incorrect, a gap between the position calculated from the encoder pulse counts and that of
calculated from the external scale pulse counts will be enlarged and hybrid deviation excess (Err.25) will
be triggered when the work or load travels a long distance.

* When you set up Pr78 to 0, the encoder pulse counts will be automatically set up.

2) Setup of hybrid deviation excess

Set up the minimum value of hybrid deviation excess (Pt78) within the range where the gap between the
motor (encoder) position and the load (external scale) position will be considered to be an excess.

 Note that the hybrid deviation excess (Error code No.25) may be generated under other conditions than the
above 1), such as reversed connection of the external scale or loose connection of the motor and the load.
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[Adjustment]

(1) Enter the command pulses based on the external scale reference.

(2) The external scales to used for full-closed control are as follows.
» AT500 series by Mitsutoyo (Resolution 0.05[um], max. speed 2[m/s])
» ST771 by Mitsutoyo (Resolution 0.5[um], max. speed 2[m/s])

(3) To prevent the runaway and damage of the machine due to the setup of the external scale, setup the
hybrid deviation excess (Pr7B) to the appropriate value, in the unit of external scale resolution.

(4) | We recommend the external scale as 1/20 = external scale ratio = 20.

If you setup the external scale ratio to smaller value than 50/position loop gain (Pr10 and 18), you may
not be able to control by one pulse unit. If you set up too large external scale ratio, you may expect
larger noise in movement.

Gain Switching Function
At manual gain tuning, you can set 2nd gain manu- _ : :
ally in addition to 1st gain and you can switch the Action |Command speed: / \!
gain depending on the various requirements of the Stop ‘
action such cases as, Status | (Servo-Lock)

Run — Time

Stop
' (Servo-Lock)

 you want to increase the response by increasing Gain Low gain High gain Low gain
the gain in motion (Istgain) i (2ndgain) | (1stgain)

« you want to increase the servo-lock stiffness by in- T ms 2msT
creasing the gain at Stopping Suppress the vibration by lowering the gain.

* switch to the optimum gain according to the action mode
* lower the gain to suppress the vibration at stopping.

<Example>

Following is the example when you want to reduce the noise at motor in stall (Servo-Lock), by setting up to
lower gain after the motor stops.

» Make adjustment referring to the auto-gain tuning table (P.237) as well.

Darameter Execute manual | | Setupthesame | | oo\ 335 | | Adjust P411 and
) gain-tuning value as Pr10-14 . o .
No. Title of parameter without gain » (1st gain) to ®| (Gain switching (| 14 at stopping
(Prio) outg g . condition) (1st gain)
switching Pr18-1C (2nd gain)
10 1st gain of position loop 63
11 1st gain of velocity loop 35 27
12 1st time constant of velocity integration 16
13 1st filter of velocity detection 0 >
14 1st time constant of torque filter 65 84 =
15 | Velocity feed forward 300 =
16 Filter of velocity feed forward 50 §
18 2nd gain of position loop 63 g
19 | 2nd gain of velocity loop 35
1A | 2nd time constant of velocity integration 16
1B | 2nd filter of velocity detection 0
1C | 2nd time constant of torque filter time 65
30 Action setup of 2nd gain 0 1
31 1st mode of control switching 7
32 1st delay time of control switching 30
33 1st level of control switching 0
34 1st hysteresis of control switching 0
35 | Switching time of position gain 0
* Enter the known value
from load calculation
. . » Measure the inertia
20 Inertia ration ratio by executing nor
mal auto-gain tuning
* Default is 250
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Manual Gain Tuning (Basic)

( Setup of Gain Switching Condition |

* Positing control mode, Full-closed control mode (O : Corresponding parameter is valid, —: invalid)

Setup parameters at position control, full-closed control

Setup of gain switching condition

Delay time *1 Level Hysteresis *2
Pr31| Switching condition to 2nd gain | Fig. Pr32 Pr33 Pr34

0 | Fixed to 1st gain - - -

1 | Fixed to 2nd gain - - -

2 | Gain switching input, GAIN ON - - -

3 | Variation of torque command is large. | A O O *3[0.05%/166s] O *3[0.05%/166s]

4 | Fixed to 1st gain - - -

5 | Speed command is large. C O O [r/min] O [r/min]
Position deviation/Full-closed

6 - o D O O *4[pulse] O *4[pulse]
position deviation is large

7 | Position command exists. E O - -
Not in positioning complete nor in

8 - F O - -
full-closed positioning complete

9 | Speed C O O [r/min] O [r/min]

10 | Command exists + velocity G O O[r/min] *6 O [r/min]*6

* Velocity control mode

Setup of gain switching condition

Setup parameters at velocity control mode

Delay time *1 Level Hysteresis *2
Pr31,36| Switching condition to 2nd gain | Fig. Pr32, 37 Pr33, 38 Pr34, 39
0 Fixed to 1st gain - - -
1 Fixed to 2nd gain - - -
2 Gain switching input, GAIN ON - - -
3 Variation of torque command is A o O*3 O*3
large. [0.05%/166us] [0.05%/166us]
4 Variation of speed command is B o O*5 O*5
large. [10(r/min)/s] [10(r/min)/s]
5 | Speed command is large. C O O [r/min] O [r/min]

e Torque control mode

Setup parameters at torque control mode

Setup of gain switching condition

Delay time *1 Level Hysteresis *2
Pr31,36|Setup of gain switching condition| Fig. Pr32, 37 Pr33, 38 Pr34, 39
0 Fixed to 1st gain - - -
1 Fixed to 2nd gain - - -
2 Gain switching input, GAIN ON - - -
3 Variation of torque command is A o O*3 O3
large. [0.05%/166us] [0.05%/166us]

*1 Delay time (Pr32 and 37) will be valid only when returning from 2nd to 1st gain.

*2 Hysteresis is defined as the fig. below shows.

*3 When you make it a condition that there is 10% torque variation during 166us, set up the value to 200.

10%/166us = Setup value x [0.05%/166ps]

*4 Designate with either the encoder resolution or the external scale resolution depending on the control mode.

*5 When you make it a condition that there is speed variation of 10r/min in 1s, set up the value to 1.
*6 When Pr31=10, the meanings of delay time, level and hysteresis are different from the normal. (refer to Fig. G)

Hysteresis H
(Pr34, 39)
A
Level L
(Pr33, 38)
0 A
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- - - - - - i v - - - T - - - - —
Fig.A | [motor speedor Fig.C ' Fig.E !
!_ speed N 9 . ggeme“(]a“ded g.C ' ommand 9
speed S
i level . .
| 1 1 [ .
| e | e
torque T . 1st 2nd gain st | 1st 2nd gain ist
. -

| aT U ., FgD || _ . Fig.F |

e r

deviation pulse
—f| > i< e -
1 | 2|2 1stgain_| 2 2|(1 ! level | COIN '

L. - - - - -— delay | delay !

1st 2nd gain 1st 1 1st 2nd gain 1st

Fi_g.B_i__ Sl fEn it | s Iaden e |
Ir_

|
L

command ! _ ~ ~ ~ _ ~ _ ~ _ ~ _ ~
speed S :
P command pulse  no command pulse | actual speed | < Fig. G -‘
| exists. x Pr32,delay time Pr33 level I
I
AS at stall in action at settling proximity of stall

| f ; . 2nd gain for velocity integrating| !
i |levely 1st gain 2nd gain 2nd gain only and 1st gain for others

< i .
@I | actual speed | < (Pr33 level - Pr34 hysteresis)

1st 2nd 1st gain 2nd | 1st 1 ! I
! | actual speed | < (Pr33 level - Pr34 hysteresis)

<Caution>
Above Fig. does not reflect a timing lag of gain switching due to hysteresis (Pr34 and 39).
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Manual Gain Tuning (Basic)

Suppression of Machine Resonance

In case of a low machine stiffness, you cannot set up a higher gain because vibration and noise occur due to
oscillation caused by axis distortion or other causes. You can suppress the resonance using two types of
filter in these cases.

1. Torque command filter (Pr14 and Pr1C)
Sets up the filter time constant so as to damp the frequency at vicinity of resonance frequency
You can obtain the cut off frequency of the torque command filter in the following formula.
Cut off frequency (Hz) fc = 1/ (2r x parameter setup value x 0.00001)

2. Notch filter
» Adaptive filter (Pr23, Pr2F)
MINASA-4 series feature the adaptive filter. With this filter you can control vibration of the load which
resonance points vary by machine by machine and normal notch filter or torque filter cannot respond.
The adaptive filter is validated by setting up Pr23 (Adaptive filter mode setup) to 1.

Pr23 | Setup of adaptive filter mode |1 : Adaptive filter is valid.
Pr2F | Adaptive filter frequency Displays the table No, corresponding to adaptive filter frequency (not changeable)

« 1st and 2nd notch filter (Pri1D, 2E, 28, 29 and 2A)
MINASA-4 series feature 2 normal notch filters. You can adjust frequency and width with the 1st filter,
and frequency, width and depth with the 2nd filter.

Set up lower a frequency by 10% from the Machine characteristics at resonance
PriD| 1st notch frequency | measured one through frequency characteristics Resonance
analysis of the PANATERM®, gain i
PrlE| 1st notch width selection | Set up according to the resonance characteristics. .
Set up lower a frequency by 10% from the Anti-resonance !
Pr28 | 2nd notchfrequency | measured one through frequency characteristics |  Notch filter frequency
analysis of the PANATERM®. characteristics |
Pr29 | Selection of 2nd notch width ) - :
- Set up according to the resonance characteristics. ain '
Pr2A | Selection of 2nd notch depth 9 V
Notch
frequency
width width
| ) G| torque
torque command
command after filtering
— ——(Depth >
frequency automatic following frequency frequency
Adaptive filter 1st notch filter 2nd notch filter
: Copying of the setup from the :
S remancousl. adaplie fer o 1t otch e wich and depth s enabled
y- is enabled. (refer to P.253) P ’
|Examp|e of application machine|
Gain Gain Gain
)
A /\frequency A frequency
y - B T Y -
. frequency e
' N v velocity response *-
Machine which resonance point Machine which has Machine which has small peak
varies by each machine or by aging multiple resonance points nearby velocity response
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[How to Check the Resonance Frequency of the Machine)

(1) Start up the Setup Support Software, "PANATERM®" and bring the frequency characteristics measure-
ment screen.
(2) Set up the parameters and measurement conditions. (Following values are standard.)
e Set up Prl1l (1st gain of velocity loop) to 25 or so. (to lower the gain and make it easy to identify the
resonance frequency)
 Set up the amplitude to 50 (r/min) or so. (not to saturate the torque)
» Make the offset to 100 (r/min) or so. (to increase the speed detecting data and to avoid the measure-
ment error in the vicinity of speed-zero)
* Polarity is made CCW with "+" and CW with "-".
 Setup the sampling rate to 0. (setup range to be 0-7.)
(3) Execute the frequency characteristic analysis.

<Remarks>
» Make sure that the revolution does not exceed the travel limit before the measurement.
Standard revolutions are,
Offset (r/min) x 0.017 x (sampling rate +1)
Larger the offset, better measurement result you can obtain, however, revolutions may be increased.
» Set up Pr23 (Setup of adaptive filter mode) to O while you make measurement.

<Notes>

* When you set a larger value of offset than the amplitude setup and make the motor run to the one direction
at all time, you can obtain a better measurement result.

 Set up a smaller sampling rate when you measure a high frequency band, and a larger sampling rate when
you measure a low frequency band in order to obtain a better measurement result.

* When you set a larger amplitude, you can obtain a better measurement result, but noise will be larger.
Start a measurement from 50 [r/min] and gradually increase it.

(Relation of Gain Adjustment and Machine Stiffness

In order to enhance the machine stiffness,

(1) Install the base of the machine firmly, and assemble them without looseness.

(2) Use a coupling designed exclusively for servo application with high stiffness.

(3) Use a wider timing belt. Belt tension to be within the permissible load to the motor shaft.

(4) Use a gear reducer with small backlash.

* Inherent vibration (resonance frequency) of the machine system has a large effect to the gain adjustment
of the servo.
You cannot setup a higher response of the servo system to the machine with a low resonance frequency
(machine stiffness is low).

awisnlpy
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Manual Gain Tuning (Basic)

Automatic Gain Setup Function

Outline

This function initializes control parameters and gain switching parameters to the gain setups corresponding
to the stiffness during auto-gain tuning, before executing a manual tuning.

Caution

When you execute the automatic gain setup function, stop the action first then make a change.

(How to Use )

Refer to P.72, "Fit-Gain Screen" of Preparation.
(1) Stop the action first.
(2) Start up the automatic gain setup function from the fit-gain screen of the front panel.

(3) will be displayed when the automatic gain setup completes normally, and
will be displayed when it completes with error.

(This display can be cleared by pressing any key.)
(4) If you want to store the measurement, write it to EEPROM.

(Parameters Which Are Automatically Set |

Parameters Which Are Automatically Set

Parameter No. Title of parameter
10 1st gain of position loop
11 1st gain of velocity loop
12 1st time constant of velocity loop integration
13 1st filter of speed detection
14 1st time constant of torque filter time
18 2nd gain of position loop
19 2nd gain of velocity loop
1A 2nd time constant of velocity loop integration
1B 2nd filter of speed detection
1C 2nd time constant of torque filter

Parameters Which Setup Values Are Automatically Fixed

Parameter No. Title of parameter Setup value
15 Velocity feed forward 300
16 Time constant of feed forward filter 50
27 Instantaneous speed observer 0
30 2nd gain setup 1
31 1st control switching mode 10*1
32 1st delay time of control switching 30
33 1st level of control switching 50
34 1st Hysteresis of control switching 33
35 Switching time of position gain 20
36 2nd mode of control switching 0

*1 In case of position and full-closed control, this becomes 10, and
0 in case of velocity and torque control.



Manual Gain Tuning (Application) [Adjustment]

Instantaneous Speed Observer
Velocity Igrzgrl#lgnd Motor |~

. . N . command, - Current] [curent!
This function enables both realization of high response et —
and reduction of vibration at stopping, by estimating

) . Instantaneous
the motor speed using a load model, hence improv- speed observer

; S N et (Total inertia)
ing the accuracy of the speed detection. Load model 1M0t0r

Position control position

(Applicable Range ) Servo driver
This function can be applicable only when the following conditions are satisfied.

Conditions under which the instantaneous speed observer is activated
» Control mode to be either or both position control or/and velocity control.

Pr02 = 0 : Position control
Pr02 = 1 : Velocity control
Pr02 = 3 : Position and Velocity control

Control mode

Pr02 = 4 : Position control only
Pr02 = 5 : Position control only
Encoder * 7-wire absolute encoder

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the instantaneous speed observer effect
» Gap between the estimated total load inertia (motor + load) and actual machine is large.

e.g.) Large resonance point exists in frequency band of 300[Hz] or below.
Load Non-linear factor such as large backlash exists.

* Load inertia varies.

« Disturbance torque with harmonic component is applied.

Others « Settling range is very small.

(How to Use |
(1) Setup of inertia ratio (Pr20)

Set up as exact inertia ratio as possible.

» When the inertia ratio (Pr20) is already obtained through real-time auto-gain tuning and is applicable at
normal position control, use this value as Pr20 setup value.

* When the inertia ratio is already known through calculation, enter this calculated value.

* When the inertia ration is not known, execute the normal mode auto-gain tuning and measure the
inertia ratio.
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(2) Adjustment at normal position control
Refer to P.241, "Adjustment at Position Control Mode".

(3) Setup of instantaneous velocity observer (Pr27)

* You can switch the velocity detecting method to instantaneous velocity observer by setting up Pr27
(Setup of instantaneous speed observer) to 1.

* When you experience a large variation of the torque waveform or noise, return this to 0, and reconfirm
the above cautions and (1).

* When you obtain the effect such as a reduction of the variation of the torque waveform and noise,
search an optimum setup by making a fine adjustment of Pr20 (Inertia ratio) while observing the posi-
tion deviation waveform and actual speed waveform to obtained the least variation. If you change the
position loop gain and velocity loop gain, the optimum value of the inertia ratio (Pr20) might have been
changed, and you need to make a fine adjustment again.
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Manual Gain Tuning (Application)

Damping Control

Vibration
TR\ measurement

O u tl | n e Front edge vibrates‘.ﬂ
./ with

This function reduces the vibration by removing " Setup of front edge vibration Driver © domiacement
) ) frequency \ Motor ) !
the vibration frequency component from the : i

. ‘ \  Coupling ‘Ball L )
command when the load end of the machine .. Torque PLE. T2 e Machine
Posmond - command Motor  base
vibrates. S [ Postionhetosiy | fcuren et '

Motor position

Servo driver

(Applicable Range )
This function can only be applicable when the following conditions are satisfied.

Conditions under which the damping control is activated
 Control mode to be either or both position control or/and full-closed control.
Pr02 = 0 : Position control

Control mode Pr02 = 3 : 1st control mode of position and velocity control
Pr02 = 4 : 1st control mode of position control and torque control
Pr02 = 6 : Full-closed control

When you change the parameter setup or switch with VS-SEL, stop the action first then execute.

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the damping control effect
* Vibration is triggered by other factors than command (such as disturbance).
Load « Ratio of resonance frequency and anti-resonance frequency is large.
« Vibration frequency is out of the range of 10.0-200.0 [Hz].

(How to Use |

(1) Setup of damping frequency (1st : Pr2B, 2nd : Prz2D)) <— Position deviation
. . . Command
Measure the vibration frequency of the front edge of the machine. | gyeeq _
When you use such instrument as laser displacement meter, and can A Calculation of

. . . . . vibration frequency
directly measure the load end vibration, read out the vibration fre-

guency from the measured waveform and enter it to Pr2B or Pr2D

(Damping frequency). \/\/\\/\/\

(2) Setup of damping filter (1st : Pr2C, 2nd : Pr2E))
First, set up 0.

. . . Damping filter setup is Damping filter setup is
You can reduce the settling time by setting up larger | appropriate. too large.
value, however, the torque ripple increases at the <——Torque saturation
command changing point as the right fig. shows. ML\ M
Setup within the range where no torque saturation .
occurs under the actual condition. If torque satura- Torque/w M
tion occurs, damping control effect will be lost. command
<Remark> Pr24 Switching mode
Limit the damping filter setup with the following formula. 0 No switching ( Both of 2 are valid.)
10.0 [Hz] — Damping frequency = Damping filter setup Switch with VS-SEL input.
= Damping frequency 1 Open : 1st damping filter
. . . . . Close : 2nd damping filter
(3) Setup of damping filter switching selection (Pr24) Switch with command direction.
You can switch the 1st or the 2nd damping filter de- 2 CCW : 1st damping filter
pending on the vibration condition of the machine. CW : 2nd damping filter
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When in Trouble

What to Check ?

[ Isn't error code No. is displayed ? ]

Doesn't the power voltage vary ?
Is the power turned on ?
Any loose connection ?

Aren't the parameter
setups wrong ?

4—[ Motor does not run. ]

Check the cause by referring to P.68,
“Display of Factor of No Motor Running” of
Preparation, and then take necessary measure.

Is the connecting portion
disconnected ?

(Broke wire, contact)

Is the wiring correct ?

Isn't the connector pulled off ?
Isn't the short wire pulled off ?

Host
controller

from the motor ?

Is abnormal noise generated ’

Is the wiring to CN X5 correct ?
Or aren't any wires pulled off ?

Isn't the electro-
magnetic brake
engaged ?

Is the wiring to CN X6 correct ?
Or aren't any wires pulled off ?

-0 T

Is the wiring to CN X7 in case
of full-closed control correct ?
Or aren't any wires pulled off ?

Isn't the connection
loose ?

[ T

i | External scale

Protective Function (What is Error Code ?)

« Various protective functions are equipped in the driver. When these are triggered, the motor will stall due
to error, according to P.43, "Timing Chart (When error occurs)"of Preparation, and the driver will turn the
Servo-Alarm output (ALM) to off (open).

* Error status ands their measures

* During the error status, the error code No. will be displayed on the front panel LED, and you cannot turn
Servo-ON.

* You can clear the error status by turning on the alarm clear input (A-CLR) for 120ms or longer.

* When overload protection is triggered, you can clear it by turning on the alarm clear signal (A-CLR) 10
sec or longer after the error occurs. You can clear the time characteristics by turning off the connection
between L1C and L2C or r and t of the control power supply of the driver.

* You can clear the above error by operating the front panel keys.

(Refer to P.73, "Alarm Clear Mode" of Preparation.)
* You can also clear the above error by operating the "PANATERM®".

<Remarks>
* When the protective function with a prefix of "*" in the protective function table is triggered, you cannot
clear with alarm clear input (A-CLR). For resumption, shut off the power to remove the cause of the error
and re-enter the power.
« Following errors will not be stored in the error history.
Control power supply under-voltage protection (Error code No. 11)
Main power supply under-voltage protection (Error code No. 13)

EEPROM parameter error protection (Error code No. 36)
EEPROM check code error protection (Error code No. 37)
Over-travel prohibition input protection (Error code No. 38)
Motor self-recognition error protection (Error code No. 95)
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[When in Trouble]

Protective Function (Detail of Error Code)

Protective
function

Error
code No.

Causes

Measures

Control
power
supply
under-
voltage
protection

11

Voltage between P and N of the converter portion of the

control power supply has fallen below the specified value.

1)Power supply voltage is low. Instantaneous power
failure has occurred

2)Lack of power capacity...Power supply voltage has
fallen down due to inrush current at the main power-on.

3)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1C

and L2C) and terminal block (r and t).

1)Increase the power capacity. Change the power
supply.

2)Increase the power capacity.

3)Replace the driver with a new one.

Over-
voltage
protection

Voltage between P and N of the converter portion of the

control power supply has exceeded the specified value

1)Power supply voltage has exceeded the permissible
input voltage. Voltage surge due to the phase-
advancing capacitor or UPS (Uninterruptible Power
Supply) have occurred.

2)Disconnection of the regeneration discharge resistor

3)External regeneration discharge resistor is not appro-
priate and could not absorb the regeneration energy.
4)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1,

L2 and L3).

1)Enter correct voltage. Remove a phase-advancing
capacitor.

2)Measure the resistance of the external resistor
connected between terminal P and B of the driver.
Replace the external resistor if the value is .

3)Change to the one with specified resistance and
wattage.

4)Replace the driver with a new one.

Main power
supply
under-
voltage
protection

Instantaneous power failure has occurred between L1 and
L3 for longer period than the preset time with PréD (Main
power off detecting time) while Pr65 (LV trip selection at
the main power-off) is set to 1. Or the voltage between P
and N of the converter portion of the main power supply
has fallen below the specified value during Servo-ON.

1)Power supply voltage is low. Instantaneous power

failure has occurred

2)Instantaneous power failure has occurred.

3)Lack of power capacity...Power supply voltage has
fallen down due to inrush current at the main power-
on.

4)Phase lack...3-phase input driver has been operated
with single phase input.

5)Failure of servo driver (failure of the circuit)

Measure the voltage between lines of connector (L1,
L2 and L3).

1)Increase the power capacity. Change the power supply.
Remove the causes of the shutdown of the magnetic
contactor or the main power supply, then re-enter the power.

2)Set up the longer time to Pr6D (Main power off detecting
time). Set up each phase of the power correctly.

3)Increase the power capacity. For the capacity, refer
to P.32, "Driver and List of Applicable Peripheral
Equipments" of Preparation.

4)Connect each phase of the power supply (L1, L2 and
L3) correctly. For single phase, 100V and 200V
driver, use L1 and L3.

5)Replace the driver with a new one.

*Over-
current
protection

Current through the converter portion has exceeded

the specified value.

1)Failure of servo driver (failure of the circuit, IGBT or
other components)

2)Short of the motor wire (U, V and W)

3)Earth fault of the motor wire

4)Burnout of the motor
5)Poor contact of the motor wire.

6)Melting of the relays for dynamic brake due to
frequent Servo-ON/OFF operation
7)The motor is not applicable to the driver.

8)Timing of pulse input is same as or earlier than
Servo-ON.
9)Overheating of the dynamic brake circuit (F-frame

only)

1)Turn to Servo-ON, while disconnecting the motor. If
error occurs immediately, replace with a new driver.

2)Check that the motor wire (U, V and W) is not
shorted, and check the branched out wire out of the
connector. Make a correct wiring connection.

3)Measure the insulation resistance between motor
wires, U, V and W and earth wire. In case of poor
insulation, replace the motor.

4)Check the balance of resister between each motor
line, and if unbalance is found, replace the motor.

5)Check the loose connectors. If they are, or pulled
out, fix them securely.

6)Replace the driver. Prohibit the run/stop operation
with Servo-ON/OFF.

7)Check the name plate and capacity of the motor and
driver, and replace with motor applicable to the driver.

8)Enter the pulses 100ms or longer after Servo-ON.

9)Discontinue the run/stop operation with Servo ON-OFF.
Allow approx. 3 minutes pause when the dynamic
brake is activated during high-speed running.

*Over-heat
protection

Temperature of the heat sink or power device has been

risen over the specified temperature.

1)Ambient temperature has risen over the specified
temperature.

2)Over-load

1)Improve the ambient temperature and cooling
condition.

2)Increase the capacity of the driver and motor.
Set up longer acceleration/deceleration time.
Lower the load.
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When in Trouble

2)Setup value of Pr70 (Setup of position deviation
excess) is small.

Protective | Error
et e Causes Measures
Over-load 16 |Torque command value has exceeded the over-load | Check that the torque (current) does not oscillates nor
protection @ level set with Pr72 (Setup of over-load level) and |fluctuate up an down very much on the graphic screen
resulted in overload protection according to the time | of the PANATERM®. Check the over-load alarm display
characteristics (described later) and load factor with the PANATERM®,
1)Load was heavy and actual torque has exceeded the | 1)Increase the capacity of the driver and motor. Set up
rated torque and kept running for a long time. longer acceleration/deceleration time. Lower the load.
2)Oscillation and hunching action due to poor|2)Make a re-adjustment.
adjustment.
Motor vibration, abnormal noise. Inertia ratio (Pr20)
setup error.
3)Miswiring, disconnection of the motor. 3)Make a wiring as per the wiring diagram. Replace the
cables.
Connect the black (W phase), white (V phase) and
red (U phase) cables in sequence from the bottom at
the CN X2 connector.
4)Machine has collided or the load has gotten heavy. | 4)Remove the cause of distortion. Lower the load.
Machine has been distorted.
5)Electromagnetic brake has been kept engaged. 5)Measure the voltage between brake terminals.
Release the brake
6)While wiring multiple axes, miswiring has occurred by | 6)Make a correct wiring by matching the correct motor
connecting the motor cable to other axis. and encoder wires.
7)Pr72 setup has been low. 7)Set up Pr72 to 0. (Set up to max. value of 115% of
the driver)
*Over- 18 |Regenerative energy has exceeded the capacity of|Check the load factor of the regenerative resistor on
regeneration regenerative resistor. the monitor screen of the PANATERM® Do not use in
load the continuous regenerative brake application.
protection 1)Due to the regenerative energy during deceleration | 1)Check the running pattern (velocity monitor). Check
caused by a large load inertia, converter voltage has| the load factor of the regenerative resistor and over-
risen, and the voltage is risen further due to the lack| regeneration warning display. Increase the capacity
of capacity of absorbing this energy of the| of the driver and the motor, and loosen the
regeneration discharge resistor. deceleration time. Use the external regenerative
resistor.
2)Regenerative energy has not been absorbed in the | 2)Check the running pattern (speed monitor). Check
specified time due to a high motor rotational speed. the load factor of the regenerative resistor. Increase
the capacity of the driver and the motor, and loosen
the deceleration time. Lower the motor rotational
speed. Use an external regenerative resistor.
3)Active limit of the external regenerative resistor has | 3)Set up Pr6C to 2.
been limited to 10% duty.
<Remarks>
Install an external protection such as thermal fuse without fail when you set up Pr6C to 2. Otherwise,
regenerative resistor loses the protection and it may be heated up extremely and may burn out.
*Encoder 21 | Communication between the encoder and the driver|s Make a wiring connection of the encoder as per the
communi- has been interrupted in certain times, and| wiring diagram. Correct the miswiring of the
cation error disconnection detecting function has been triggered. connector pins. Note that the encoder cable to be
protection connected to CN X6.
e Secure the power supply for the encoder of
*Encoder 23 | Communication error has occurred in data from the | DC5V5% (4.75-5.25V)...pay an attention especially
communi- encoder. Mainly data error due to noise. Encoder| When the encoder cables are long. '
cation cables are connected, but communication data has|* Separate the encoder cable and the motor cable if
data error some errors. they are bound together. B
) e Connect the shield to FG...Refer to P.38, "Wiring to
protection the Connector, CN X6" of Preparation.
Position 24 |Deviation pulses have exceeded the setup of Pr70
deviation (Setup of position deviation excess).
excess 1)The motor movement has not followed the command. | 1)Check that the motor follows to the position
protection command pulses. Check that the output toque has

not saturated in torque monitor. Make a gain
adjustment. Set up maximum value to Pr5E (Setup of
1st torque limit) and Pr5F (2nd torque limit setup).
Make a encoder wiring as per the wiring diagram.
Set up the longer acceleration/deceleration time.
Lower the load and speed.

2)Set up a larger value to Pr70, or set up 0 (invalid).
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i.biyik
Note
Tork değeri komut Pr72 ayarlanmış yük seviyesi üzerinde aştı.


[When in Trouble]

Protective | Error
Sreian e 0, Causes Measures
*Hybrid 25 | Position of load by the external scale and position of |« Check the connection between the motor and the load.
deviation the motor by the encoder slips larger than the setup |« Check the connection between the external scale and
excess pulses with Pr7B (Setup of hybrid deviation excess) at| the driver.
error full-closed control. e Check that the variation of the motor position
. (encoder feedback value) and the load position
protection X .
(external scale feedback value) is the same sign
when you move the load.
Check that the numerator and denominator of the
external scale division (Pr78, 79 and 7A) and reversal
of external scale direction (Pr7C) are correctly set.
Over-speed 26 | The motor rotational speed has exceeded the setup |+ Do not give an excessive speed command.
protection value of Pr73 (Over-speed level setup) » Check the command pulse input frequency and divi-
sion/multiplication ratio.
* Make a gain adjustment when an overshoot has
occurred due to a poor gain adjustment.
« Make a wiring connection of the encoder as per the
wiring diagram.
» Set up Pr73to 0 (Set up to motor max. speed x 1.2.)
Electronic 27 Division and multiplication ratio which are set up with |« Check the setup values of Pr48 to 4B.
gear error the 1st and the 2nd numerator/denominator of the [¢ Set up the division/multiplication ratio so that the
protection electronic gear (Pr48 to 4B) are not appropriate. command pulse frequency after division.
multiplication may become less than 80Mpps at
deviation counter input portion, and 3Mpps at
command input portion.
*External 28 | Communication error has occurred in data from the |+ Secure the power supply for the encoder of DC5+5%
scale com- encoder. Mainly data error due to noise. Encoder| (4.75-5.25V)...pay attention especially when the
munication cables are connected, but communication date has| encoder cables are long.
data error some error. * Separate the encoder cable and the motor cable if
protection they are bound.together. B _
« Connect the shield to FG...refer to wiring diagram.
Deviation 29 |Deviation counter value has exceeded 227 (134217728). |+ Check that the motor runs as per the position com-
counter mand pulses.
overflow » Check that the output toque has not saturated in
protection torque monitor.
* Make a gain adjustment.
e Set up maximum value to Pr5E (1st torque limit
setup) and Pr5F (2nd torque limit setup).
* Make a wiring connection of the encoder as per the
wiring diagram.
Software 34 | The motor position has exceeded the range set with | Refer to P.258,"Software Limit Function" before using
limit software limit. this.
protection 1)Gain has not matched up. 1)Check the gain (balance of position loop gain and ve-
locity loop gain) and the inertia ratio.
2)Setup value of Pr26 (Software limit setup) is small. 2)Setup a larger value to Pr26.
*External 35 |Communication between the external scale and the |+ Make a wiring connection of the external scale as per
scale com- driver has been interrupted in certain times, and| the wiring diagram.
munication disconnection detecting function has been triggered. « Correct the miswiring of the connector pins.
error
protection
*EEPROM 36 |Data in parameter storage area has been damaged |+ Set up all parameters again.
parameter when reading the data from EEPROM at power-on. « If the error persists, replace the driver (it may be a
error failure.) Return the product to the dealer or
protection manufacturer.
*EEPROM 37 Data for writing confirmation to EEPROM has been | Replace the driver. (it may be a failure). Return the
check code damaged when reading the data from EEPROM at|product to a dealer or manufacturer.
protection
Over-travel 38 |Connection of both CW and CCW over-travel inhibit |+ Check that there are not any errors in switches, wires
inhibit input (CWL, Pin-8/CCW, Pin-9) to COM- have been| or power supply which are connected to CW/CCW
input opened, while Pro4 (Over-travel inhibit input setup) is 0. | over-travel inhibit input. Check that the rising time of
protection Or either one of the connection of CW or CCW over-| the control power supply (DC12-24V) is not slow.

travel inhibit input to COM- has been opened, while
Pro4 is set to 2.
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When in Trouble

Protective | Error
T I = YT Causes Measures
Analog 39 |Higher voltage has been applied to the analog | Set up Pr71 (Setup of analog input excess) correctly.
input command input (SPR : CN X5, Pin-14) than the value | Check the connecting condition of the connector, CN
excess that has been set by Pr71 (Analog input excess setup) X5.
protection This protective function is validated when SPR/TRQR/ |« Set up a larger value to Pr57 (Filter setup of Velocity
SPL is valid such cases as, command).
1)Velocity control e« Set up Pr71 to O and invalidate the protective
when Pr02 (Control mode setup) is setto 1, 3 or 5and| function.
Pro5 (Velocity setup internal/external switching) is
set to 0 or 2, and when analog velocity command is
selected and speed zero clamp is invalidated. (veloc-
ity command is not zero).
2)Torque control
when Pr02 (Control mode setup) is set to 2 or 4 and
Pr5B (Torque command selection) is set to 0. 3)Tor-
que control
when Pr02 (Control mode setup) is set to 2, 4 or 5
and Pr5B (Torque command selection) is set to 1,
and speed zero clamp is invalidated (Velocity com-
mand is not zero.)
Absolute 40 |Voltage of the built-in capacitor has fallen below the | After connecting the power supply for the battery, clear
system specified value because the power supply or battery [the absolute encoder. (Refer to P.271, "Setup
down error for the 17-bit absolute encoder has been down. (Initialization) of Absolute Encoder" of Supplement.)
protection You cannot clear the alarm unless you clear the
absolute encoder.
*Absolute 41 | Multi-turn counter of the 17-bit absolute encoder has|e Set up an appropriate value to PrOB (Absolute
counter exceeded the specified value. encoder setup) .
over error * Limit the travel from the machine origin within 32767
protection revolutions.
Absolute 42 | The motor speed has exceeded the specified value [+ Check the supply voltage at the encoder side
over-speed when only the supply from the battery has been| (5V+5%)
error supplied to 17-bit encoder during the power failure.  Check the connecting condition of the connector, CN
protection X6.
¢ You cannot clear the alarm unless you clear the
absolute encoder.
*Absolute 44 | Single turn counter error of 17-bit absolute encoder | Replace the motor.
single turn has been detected.
counter Single turn counter error of 2500[P/r], 5-wire serial
error encoder has been detected.
protection
*Absolute 45 | Multi turn counter error of 17-bit absolute encoder has | Replace the motor.
multi-turn been detected.
counter Multi turn counter error of 2500[P/r], 5-wire serial
error encoder has been detected.
protection
Absolute 47 |17-bit absolute encoder has been running at faster | Arrange so as the motor does not run at power-on.
status error speed than the specified value at power-on.
protection
*Encoder 48 |Missing pulse of Z-phase of 2500[P/r], 5-wire serial | The encoder might be a failure. Replace the motor.
Z-phase encoder has been detected
error
protection
*Encoder 49 | CS signal logic error of 2500[P/r], 5-wire serial encoder | The encoder might be a failure. Replace the motor.
CS signal has been detected
error
protection
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[When in Trouble]

Protective | Error
reten e Causes Measures
*External 50 |Bit O of the external scale error code (ALMC) has been | Remove the causes of the error, then clear the external
scale turned to 1. scale error from the front panel.
status 0 Check the specifications of the external scale. And then, shut off the power to reset.
error
protection
*External 51 | Bit 1 of the external scale error code (ALMC) has been
scale turned to 1.
status 1 Check the specifications of the external scale.
error
protection
*External 52 |Bit 2 of the external scale error code (ALMC) has been
scale turned to 1.
status 2 Check the specifications of the external scale.
error
protection
*External 53 |Bit 3 of the external scale error code (ALMC) has been
scale turned to 1.
status 3 Check the specifications of the external scale.
error
protection
*External 54 |Bit 4 of the external scale error code (ALMC) has been
scale turned to 1.
status 4 Check the specifications of the external scale.
error
protection
*External 55 |Bit 5 of the external scale error code (ALMC) has been
scale turned to 1.
status 5 Check the specifications of the external scale.
error
protection
CCWTL 65 Higher voltage than +10V has been applied to the |* Check the connecting condition of connector, CN X5.
input analog command input (CCWTL : CN X5, Pin-16) « Set the CCWTL voltage within £10V.
excess This protective function is validated when CCWTL is
protection valid such cases as,
1) Torque control
when Pr02 (Control mode setup) is 5, or Pr02 is2 or 4
and when Pr5B (Torque command selection) is 1.
2) Position control, Velocity control and Full-closed
control when Pr03 (Torque limit selection) is 0.
CWTL input| 6 [|Higher voltage than +10V has been applied to the |+ Check the connecting condition of connector, CN X5.
excess analog command input (CCWTL : CN X5, Pin-18) » Set the CWTL voltage within £10V.
protection This protective function is validated when CCWTL is
valid such case as,
1) Position control, Velocity control and Full-closed
control when Pr03 (Torque limit selection) is O.
*Motor 95 | The motor and the driver has not been matched. Replace the motor which matches to the driver.
automatic
recognition
error
protection
*Other error | Other | Control circuit has malfunctioned due to excess noise |« Turn off the power once, then re-enter.
No or other causes. « If error repeats, this might be a failure.

Some error has occurred inside of the driver while
triggering self-diagnosis function of the driver.

Stop using the products, and replace the motor and
the driver. Return the products to the dealer or
manufacturer.
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When in Trouble

* Time characteristics of Errl6 (Overload protection)

time [sec] QOverload protection time characteristics (Motor type M*MA)
100
i MAMA 100W
. MQMA 100W — 400W
\Te MAMA 200W — 750W
10 LN TRy MSMA 1kW — 5kW
N s ---- <4 MDMA 1kW — 5kW
e O o MHMA 1kW — 5kW
‘ i L[ i L X P MFMA 400W — 4.5kW
‘ = S MGMA 900W — 4.5kW
1 bl T
01 1:15
100 150 200 250 300 350 400 450 500 torque [100%]
timfo[osec]‘ Overload protection time characteristics (Motor type M*MD)
45*\ MSMD 50W
AR { MSMD 100W (100V)
ARNNIN —--—  MSMD 100W (200V)
NCTNNES - { MSMD 200W
10 eI el L MSMD 400W
S e o e e i ) [ MSMD 750W
~<l I e T L
! \\‘ - ~—_— e .-"\.5-.'~—.___
1 ! T i et
01+5g
100 150 200 250 300 350 400 450 500 torque [100%]

* Software Limit Function

1)Outline
You can make an alarm stop of the motor with software limit protection (Error code No.34) when the
motor travels exceeding the movable range which is set up with Pr26 (Software limit protection) against
the position command input range.
You can prevent the work from colliding to the machine end caused by motor oscillation.

2) Applicable range
This function works under the following conditions.
Conditions under which the software limit works

« Either at position control mode or full-closed control mode
Pr02 = 0 : Position control

Control mode Pr02 = 3 : 1st control mode of Position control/Velocity control
Pr02 = 4 : 1st control mode of Position control/torque control
Pr02 = 6 : Full-closed control

(1) at Servo-ON

(2) when Pr26 (Software limit setup) is other than 0.

(3) After the last clearance of the position command input range (0 clearance), the movable range
of the motor is within 2147483647 for both CCW and CW direction.

Once the motor gets out of the (3) condition, the software limit protection will be invalidated
until the later mentioned "5) Condition under which the position command input range is
cleared" is satisfied. The position command input range will be 0-cleared when the motor gets
out of the conditions of (1) and (2).

Others

258



[When in Trouble]

3) Cautions

 This function is not a protection against the abnormal position command.

» When this software limit protection is activated, the motor decelerates and stops according to Pr68
(Sequence at alarm).
The work (load) may collide to the machine end and be damaged depending on the load during this
deceleration, hence set up the range of Pr26 including the deceleration movement.

 This software limit protection will be invalidated during the trial run and frequency characteristics func-
tioning of the PANATERM®.

4) Example of movement
(1) When no position command is entered (Servo-ON status),
The motor movable range will be the travel range which is set at both sides of the motor with Pr26
since no position command is entered. When the load enters to the Err34 occurrence range (oblique
line range), software limit protection will be activated.

Motor 777777 | oad WZLZZZZ7777777777777777777777777777777

=

‘Pr26 ‘Pr26‘

Motor
Err34 occurrence range| movable |Err34 occurrence range

range _

(2) When the load moves to the right (at Servo-ON),
When the position command to the right direction is entered, the motor movable range will be ex-
panded by entered position command, and the movable range will be the position command input
range + Pr26 setups in both sides.

_— =

'
1
VIIIIIIITIIIIIIIIIIIIIIIIICAIIIIIIIIIIIIIINS Load 77777177771
[

Motor

=

e 7 Position command G —
Pr26 input range Pr26
- S
Err34 occurrence range Err34 occurrence range
Motor movable range

-t -t
et -t

(3) When the load moves to the left (at Servo-ON),
When the position command to the left direction, the motor movable range will be expanded further.

< -

1 '
| ' H

Motor :| (77777774 | 0ad |Z77777777777777777777777777 777777773717 /77 17771
] H

________ 4 PR

IE— Position command —
Pr26 input range Pr26.

Err34 occurrence range Err34 occurrence range
Motor movable range
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5) Condition under which the position command input range is cleared
The position command input range will be 0-cleared under the following conditions.
» when the power is turned on.
 while the position deviation is being cleared (Deviation counter clear is valid, Pr66 (Sequence at over-
travel inhibition) is 2 and over-travel inhibition input is valid.)
* At the starting and the finishing of the normal auto-gain tuning.
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Troubleshooting

(Motor Does Not Run ) When the motor does not run, refer to P.68, "Display of Factor of No-Motor

Running" of Preparation as well.

Classification

Causes

Measures

Parameter

Setup of the control
mode is not correct

Check that the present control
mode is correct with monitor
mode of the front panel.

1)Set up Pr02 (Setup of control mode) again.
2)Check that the input to control mode switching (C-MODE) of
the CN X5 is correct, when Pr03 is set to 3-5.

Selection of torque
limit is not correct

Check that the external analog
input (CWTL/CCWTL) is not
used for the torque limit.

1)Set up Pr03 (Selection of torque limit) to 0 and apply -9 [V] to
CWTL and +9 [V ] to CCWTL when you use the external input.

2)Set up Pr03 (Selection of torque limit) to 1 and set up the max. value
to Pr5E (Setup of 1st torque limit) when you use the parameter value.

Setup of electronic
gear is not correct.
(Position/Full-closed)

Check that the motor moves by
expected revolution against the
command pulses.

1)Check the setups of Pr48-4B again.

2)Connect the electronic gear switching input (DIV) of CN X5 to
COM-, or invalidate the division/multiplication switching by
setting up the same value to Pr48 and Pr49.

Wiring

Servo-ON input of CN
X5 (SRV-ON) is open.

CWICCW over-travel
inhibit input of CN X5

Check that the input signal No.0O
or No.03 does not show "-", with
monitor mode of the front panel.

Check that the input signal
N0.02 or No0.03 does not show

Check and make a wiring so as to connect the SRV-ON input to
COM-.

1)Check and make a wiring so as to connect both CWL and

(CWTL/CCWTL) is
open.
Command pulse input

"A", with monitor mode of the
front panel.
Check that the input pulse

CCWL inputs to COM—.
2)Set up Pr04 (Setup of over-travel inhibit input) to 1 (invalid)
and reset the power.

setup is incorrect.
(Position/Full-closed)

counts and variation of com-
mand pulse sum does not slips,
with monitor mode of the front
panel.

1)Check that the command pulses are entered correctly to the
direction selected with Pr40 (Selection of command pulse input).

2)Check that the command pulses are entered correctly in the
format selected with Pr42 (Setup of command pulse input mode).

Command pulse input
inhibition (INH) of CN
X5 is open.
(Position/Full-closed)

Check that the input signal
No0.08 does not show "A", with
monitor mode of the front panel.

1)Check and make a wiring so as to connect the INH input to
COM-.

2)Set up Pr43 (Invalidation of command pulse inhibition input) to
1 (invalid).

Counter clear input
(CL) of CN X5 is
connected to COM-.
(Position/Full-closed)

Check that the input signal
No.OA does not show "A" , with
monitor mode of the front panel.

1)Check and make wiring so as to open the CL input 2)Set up
Pr4E (Counter clear input mode) to 2 (invalid).

Speed command is
invalid (Velocity)

Check that the velocity com-
mand input method (external
analog command/internal veloci-
ty command) is correct.

1)Check the setups of Pr50-52 again by setting up Pr05
(Internal or external switching of speed setup) to 0, when you
use the external analog command.

2)Set up Pr53-56 and Pr74-77 by setting up PrO5 (linternal or
external switching of speed setup) to either one of 1, 2 or 3,
when you use the internal speed command.

Speed zero clamp
input (ZEROSPD) of
CN X5 is open.
(Velocity/Torque)

Check that the input signal
No0.05 does not show "A" , with
monitor mode of the front panel.

1)Check and make wiring so as to connect speed zero clamp
input to COM—,
2)Set up Pr06 (Selection of ZEROSPD input) to O (invalid).

Torque command is
invalid (Torque)

Check that the torque command
input method (SPR/TRQR input,
CCWTL/TRQR input) is correct.

1)Check that the input voltage is applied correctly by setting up
Pr5B (Selection of torque command) to 0, when you use
SPR/TRQR input.

2)Check that the input voltage is applied correctly by setting up
Pr5B (Selection of torque command) to 1, when you use the
CCWTL/CWTL input.

Velocity control is
invalid (Torque)

Check that the velocity limit input
method (internal velocity, SPR/
TRQR/SPL input) is correct.

1)Set up the desired value to Pr56 (Speed setup/4th speed) by
setting up Pr5B (Selection of torque command) to O, when
you use the internal speed.

2)Check that the input voltage is applied correctly by setting up
Pr5B Selection of torque command) to 1, when you use the
SPR/TRQR/SPL input.

Installation

Main power is shut off.

Check that the output signal
No.0 does not show "-", with
monitor mode of the front panel.

Check the wiring/voltage of main power of the driver (L1, L2 and
L3).

The motor shaft drags,
the motor does not
run.

1)Check that you can turn the motor
shaft, after turning off the power
and separate it from the machine.

2)Check that you can turn the motor
shaft while applying DC24V to the
brake in case of the motor with
electromagnetic brake.

If you cannot turn the motor shaft, consult with the dealer for
repair.
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(Unstable Rotation (Not Smooth) |

[When in Trouble]

(Motor Runs Slowly Even with Speed Zero at Velocity Control Mode |

Classification

Causes

Measures

Parameter Setup of the control mode is not correct. | If you set up Pr02 to 1(Velocity control mode) by mistake at position
control mode, the motor runs slowly at servo-ON due to speed command
offset. Change the setup of Pr02 to 0.
Adjustment Gain adjustment is not proper. Increase the setup of Prll, 1st velocity loop gain. Enter torque filter of
Pr14 and increase the setup of Prl11 again.
Velocity and position command are not| Check the motor movement with check pin of the front panel or the
stable. wavedorm graphic function of the PANATERM®. Review the wiring,
connector contact failure and controller.
Wiring Each input signal of CN X5 is chattering. | 1)Check the wiring and connection between Pin29 and 41 of the

1) Servo-ON signal

2) CW/CCW torque limit input signal

3) Deviation counter input signal

4) Speed zero clamp signal

5) Command pulse inhibition input

connector, CN X5 using the display function of 1/0 signal status.
Correct the wiring and connection so that the Servo-ON signal can be
turned on normally. Review the controller.

2)Check the wiring and connection between Pin-18 and 17, 16 and 17 of
the connector, CN X5 using tester or oscilloscope. Correct the wiring
and connection so that CW/CCW torque limit input can be entered
normally.

3)Check the wiring and connection between Pin-30 and 41, 16 and 17 of
the connector, CN X5 using display function of 1/0O signal status.
Correct the wiring and connection so that the deviation counter input
can be turned on normally. Review the controller.

4)Check the wiring and connection beween Pin-26 and 41lof the
connector, CN X5 using diplay function of I/O signal staus. Correct the
wiring and connection so that the speed zero clamp input can be
entered normally. Review the controller.

5)Check the wiring and connection between Pin-33 and 4lof the
connector, CN X5 using display function of 1/O signal status. Correct
the wiring and connection so that the command pulse inhibition input
can be entered normally. Review the controller.

Noise is on the velocity command.

Use a shield cable for connecting cable to the the connector, CN X5.
Separate the power line and signal line (30cm or longer) in the separate
duct.

Slip of offset

Check the voltage between Pin-14 and 15 (speed command input) using
a tester or an oscilloscope. Adjust the Pr52 value so that the motor

stops.
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Troubleshooting

(Positioning Accuracy Is Poor

Classification

Causes

Measures

System

Position command is not correct.

Count the feedback pulses with a monitor function of the PANATERM® or
feedback pulse monitor mode of the console while repeating the
movement of the same distance. If the value does not return to the same
value, review the controller. Make a noise measure to command pulse.

Captures the positioning complete signal
at the edge.

Monitor the deviation at positioning complete signal reception with a
check pin (IM) or the waveform graphic function of the PANATERM®.
Make the controller capture the signal not at the edge but with some time
allowance.

Shape or width of the command pulse is
not per the specifications.

If the shape of the command pulse is broken or narrowed, review the
pulse generating circuit. Make a noise measure.

Noise is superposed on deviation coun-
ter clear input CL (CN X5, Pin-5).

Make a noise measure to external DC power supply and make no wiring
of the unused signal lines.

Adjustment

Position loop gain is small.

Check the position deviation with the monitor function of the PANATERM®
or at the monitor mode of the console.
Increase the setup of Pr10 within the range where no oscillation occurs.

Parameter

Setup of the positioning complete range
is large.

Lower the setup of Pr60 within the range where no chattering of
complete signal occurs.

Command pulse frequency have excee-
ded 500kpps or 2Mpps.

Lower the command pulse frequency. Change the division/multiplication
ratio of 1st and 2nd numerator of command division/multiplication, Pr48
and Pr4B. Use a pulse line interface exclusive to line driver when pulse
line interface is used.

Setup of the division/multiplication is not
correct.

Check if the repetition accuracy is same or not. If it does not change, use
a larger capacity motor and driver.

Velocity loop gain is proportion action at
motor in stall.

» Set up Pr12 and PrlA of time constant of velocity loop integration to
999 or smaller.

* Review the wiring and connection so that the connection between Pin-
27 and 41 of the gain switching input connector, CN X5 becomes off
while you set up Pr30 of 2nd gain setup, to 1.

Wiring

Each input signal of CN X5 is chattering.
1) Servo-ON signal

2) Deviation counter clear input signal

3) CW/CCW torque limit input signal

4) Command pulse inhibition input

1)Check the wiring and connection between Pin29 and 41 of the
connector, CN X5 using the display function of 1/0 signal status.
Correct the wiring and connection so that the servo-On signal can be
turned on normally. Review the controller.

2)Check the wiring and connection between Pin-30 and 41, 16 and 17 of
the connector, CN X5 using display function of 1/0 signal status.
Correct the wiring and connection so that the deviation counter clear
input can be turned on normally. Review the controller.

3 Check the wiring and connection between Pin-18 and 17, 16 and 17 of
the connector, CN X5 using tester or oscilloscope. Correct the wiring
and connection so that CW/CCW torque limit input can be entered
normally.

4)Check the wiring and connection between Pin-33 and 4lof the
connector, CN X5 using display function of 1/O signal status. Correct
the wiring and connection so that the command pulse inhibition input
can be entered normally. Review the controller.

Installation

Load inertia is large.

Check the overshoot at stopping with graphic function of the PANATERM®,
If no improvement is obtained, increase the driver and motor capacity.
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(Origin Point Slips |

[When in Trouble]

Classification

Causes

Measures

System Z-phase is not detected. Check that the Z-phase matches to the center of proximity dog. Execute
the homing matching to the controller correctly.
Homing creep speed is fast Lower the homing speed at origin proximity. Or widen the origin sensor.
Wiring Chattering of proximity sensor (proximity | Check the dog sensor input signal of the controller with oscilloscope.

dog sensor) output

Review the wiring near to proximity dog and make a noise measure or
reduce noise.

Noise is on the encoder line.

Reduce noise (installation of noise filter or ferrite core), shield treatment
of I/F cables, use of a twisted pair or separation of power and signal
lines.

No Z-phase signal output

Check the Z-phase signal with oscilloscope. Check that the Pin-13 of the
connector, CN X5 is connected to the earth of the controller. Connect the
earth of the controller because the open collector interface is not
insulated. Replace the motor and driver. Request for repair.

Miswiring of Z-phase output

Check the wiring to see only one side of the line driver is connected or
not. Use a CZ output (open collector if the controller is not differential

input.

(Abnormal Motor Noise or Vibration )

Classification

Causes

Measures

Wiring

Noise is on the speed command.

Measure the speed command inputs of Pin-14 and 15 of the connector,
CN X5 with an oscilloscope. Reduce noise (installation of noise filter or
ferrite core), shield treatment of I/F cables, use of a twisted pair,
separation of power and signal lines.

Adjustment

Gain setup is large.

Lower the gain by setting up lower values to Pr1l and 19, of velocity
loop gain and Pr10 and 18 of position loop gain.

Installation

Velocity detection filter is changed.

Enlarge the setup of Prl3 and 1B, velocity detection filter within the
range where noise level is acceptable, or return to default value.

Resonance of the machine and
the motor.

Re-adjust Prl4 and 1C (Torque filter). Check if the machine resonance
exists or not with frequency characteristics analyzing function of the
PANATERM®. Set up the notch frequency to Pr1D or Pr28 if resonance
exists.

Motor bearing

Check the noise and vibration near the bearing of the motor while
running the motor with no load. Replace the motor to check. Request for
repair.

Electro-magnetic sound, gear noise,
rubbing noise at brake engagement, hub
noise or rubbing noise of encoder

Check the noise of the motor while running the motor with no load.
Replace the motor to check. Request for repair.
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Troubleshooting

(Overshoot/Undershoot ) (Overheating of the Motor (Motor Burn-Out) |

Classification

Causes

Measures

Adjustment Gain adjustment is not proper. Check with graphic function of PANATERM® or velocity monitor (SP) or
torque monitor (IM). Make a correct gain adjustment. Refer to P.226 of
Adjustment.

Installation Load inertia is large. Check with graphic function of PANATERM® or velocity monitor (SP) or

torque monitor (IM). Make an appropriate adjustment. Increase the motor
and driver capacity and lower the inertia ratio. Use a gear reducer.

Looseness or slip of the machine

Review the mounting to the machine.

Ambient temperature, environment

Lower the temperature with cooling fan if the ambient temperature
exceeds the predications.

Stall of cooling fan, dirt of fan ventilation
duct

Check the cooling fans of the driver and the machine. Replace the driver
fan or request for repair.

Mismatching of the driver and the motor

Check the name plates of the driver and the motor. Select a correct
combination of them referring to the instruction manual or catalogue.

Failure of motor bearing

Check that the motor does not generate rumbling noise while turning it
by hand after shutting off the power. Replace the motor and request for
repair if the noise is heard.

Electromagnetic brake is kept engaged
(left un-released).

Check the voltage at brake terminals. Apply the power (DC24V) to
release the brake.

Motor failure (oil, water or others)

Avoid the installation place where the motor is subject to high
temperature, humidity, oil, dust or iron particles.

Motor has been turned by external force
while dynamic brake has been engaged.

Check the running pattern, working condition and operating status, and
inhibit the operation under the condition of the left.

(Motor Speed Does Not Reach to the Setup )

(Motor Revolutions (Travel) Is Too Large or Small]

Classification

Causes

Measures

Parameter Velocity command input gain is not cor- | Check that the setup of Pr50, speed command input gain, is made so as
rect. to make the setup of 500 makes 3000 r/min.
Adjustment Position loop gain is low. Set up Pri0, position loop gain to approx. 100.

Division/Multiplication is not proper.

Set up correct values to Pr48, 1st numerator of electronic gear, 4A,
numerator multiplier of electronic gear and 4B, denominator of electronic
gear. Refer to parameter setup at each mode.

(Parameter Returns to Previous Setup )

Classification

Causes

Measures

Parameter

No writing to EEPROM has been carried
out before turning off the power.

Refer to P.70, "How to Operate-EEPROM Writing" of Preparation.

( Display of "Communication port or driver cannot be detected" Appears on the Screen While Using the PANATERM®, )

Classification

Causes

Measures

Wiring

Communication cable (for RS232C) is
connected to the connector, CN X3.

Connect the communication cable (for RS232C) to connector, CN X4.
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Absolute System

Outline of Absolute System

When you compose an absolute system using an absolute encoder, you are not required to carry out homing
operation at the power-on, and this function suits very well to such an application as a robot.

Connect the host controller with the Minas A4 with absolute specifications. (motor with absolute encoder and
driver with absolute spec) and set up the parameter, PrOB to 0, then connect the battery for absolute en-
coder to compose an absolute system with which you can capture the exact present position information
after the power-ON.

Shift the system to origin once after installing the battery and clear the multi-turn data by clearing the abso-
lute encoder, then you can detect the absolute position without carrying out homing operation.

Via RS232 or RS485 communication, the host controller can connect up to 16 MINAS-A4 and capture the
present position information as serial data to obtain the absolute position of each axis by processing. each

o
QO
—
o))

Applicable Mode

You can use all of MINAS A4 series driver in absolute specifications by setting up parameter. Use the motor
which 8th place (designated for rotary encoder specifications) is “S” (7-wire type).

M >* M >k % % %k S % %k %k %k

8th place e
P —L Rotary encoder specifications

Absolute Specifications

There are 3 connecting methods of the host controller and MINAS-A4 driver as described below, and select
a method depending on the interface of the host controller specs or number of axis to be connected. Desig-
nate a module ID to RSW of each MINAS-A4 driver when you connect multiple MINAS-A4 in communication
to one host controller as shown below.

(Module ID (RSW)

* When you connect each MINAS-A4 to the host separately with RS232 and switch the communication
individually, designate 0 to F to each MINAS-A4. (Max. 16 axis are connectable.)

* When you connect one MINAS-A4 to the host with RS232 and connect each MINAS-A4 with RS485,
designate O to the MINAS-A4 connected with the host, and designate 1 to F to other MINAS-A4.

* When you connect MINAS-A4 to the host with RS485, the host is given module ID of 0, and designate 1 to
F to MINAS-A4. (Max 15 axis are connectable.)

nnnn

M * DD driver
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Absolute System Configuration with RS232 Communication

-+ - Max. 16 axis

RSW(D)=0  RSW(D)=1  RSW(D)=2  RSW(ID)=3

Host controller _____:5_:3_r\£q g[iyv_s[ ______ . .

: Nrsizor | * Battery for absolute encoder is required to

5232 or equivalent | store the multi-turn data into the encoder.

> TXD g RXD > Connect the battery between BAT+ and
R0 418 < BAT- of the motor.

7},7— GND G?ID j7

Battery for
Positioning ! absolute encoder
controller <> NG a;
' ' 1 Motor

<:>[1

Module ID=0
Host

Hostcontroller 3_ ?r_"P_qriv_e_r _______ ) )
RS485 : ADM485 * Battery for absolute encoder is required to
Interface 7 or equivalent store the multi-turn data into the encoder.
RS485+ RS485 L 1
—|> . RS485 2 RS485ﬁ . <]‘ | Set up RSW (ID) Connect the battery between BAT+ and
< ,J; GND GND \_j> i E e BAT- of the motor.
- g RS485+
X [, [RS485-
o GND
1 Battery for
' i absolute encoder
o ' .”
Positionin ' Al
controllerg <:> a "
- ! 1 Motor _g
v S
ol o
3
T D
; =l
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Absolute System

Battery (for Backup) Installation

(First Installation of the Battery )

After installing and connecting the back-up battery to the motor, execute an absolute encoder setup. Refer
to P.271, "Setup (initialization) of Absolute Encoder ".

It is recommended to perform ON/OFF action once a day after installing the battery for refreshing the bat-
tery.

A battery error might occur due to voltage delay of the battery if you fail to carry out the battery refreshment.

(Replacement of the Battery |

It is necessary to replace the battery for absolute encoder when battery alarm occurs.

Replace while turning on the control power. Data stored in the encoder might be lost when you replace the
battery while the control power of the driver is off.

After replacing the battery, clear the battery alarm. Refer to P.275, "How to Clear the Battery Alarm".

<Caution>

When you execute the absolute encoder with the front panel (refer to P.77 of Preparation), or via communi-
cation (refer to P.302), all of error and multi-turn data will be cleared together with alarm, and you are
required to execute “Setup (Initialization) of absolute encoder” (refer to P.271).

(How to Replace the Battery

1) Refresh the new battery. 2) Take off the cover of the battery box.

Connector with lead wire of the

battery to CN601 and leave of 5
min. Pull out the connctor from
Raise the latch
and take off the cover.

CN601 5 min after.

Place the battery with + facing downward. Connect the connector.

CN601
Pull out after 5 min.
connection

3) Install the battery to the battery box.
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4) Close the cover of the battery box.

Close the cover not to
pinch the connector cable.

=>

<Caution>
Use the following battery for absolute encoder.
Part No. : DVOP2990 (Lithium battery by Toshiba Battery Co., Ltd. ER6V, 3.6V 2000mAh)

<Cautions>

» Be absolutely sure to follow the precautions below since improper use of the battery can cause electro-
lyte to leak from the battery, giving rise to trouble where the product may become corroded, and/or the
battery itself may rupture.

1) Insert the battery with its “+” and “~" electrodes oriented correctly.

2) Leaving a battery which has been used for a long period of time or a battery which is no longer
usable sitting inside the product can cause electrolyte leakage and other trouble. For this reason,
ensure that such a battery is replaced at an early date. (As a general guideline, it is recommended
that the battery be replaced every two years.)

» The electrolyte inside the battery is highly corrosive, and if it should leak out, it will not only
corrode the surrounding parts but also give rise to the danger of short-circuiting since it is electri-
cally conductive. For this reason, ensure that the battery is replaced periodically.

3) Do not disassemble the battery or throw it into a fire.

*» Do not disassemble the battery since fragments of the interior parts may fly into your eyes, which
is extremely dangerous. It is also dangerous to throw a battery into a fire or apply heat to it as
doing to may cause it to rupture.

4) Do not cause the battery to be short-circuited. Under no circumstances must the battery tube be
peeled off.

« It is dangerous for metal items to make contact with the “+” and “-" electrodes of the battery since
such objects may cause a high current to flow all at once, which will not only reduce the battery
performance but also generate considerable heat, possibly leading to the rupture of the battery.

5) This battery is not rechargeable. Under no circumstances must any attempt be made to recharge it.

» The disposal of used batteries after they have been replaced may be subject to restrictions imposed by
local governing authorities. In such cases, ensure that their disposal is in accordance with these re-
strictions.

juswa|ddng
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Absolute System

<Reference>
Following example shows the life calculation of the back-up battery used in assumed robot operation.
2000[mAh] of battery capacity is used for calculation. Note that the following value is not a guaranteed value, but
only represents a calculated value. The values below were calculated with only the current consumption fac-
tored in. The calculations do not factor in electrolyte leakage and other forms of battery deterioration.
Life time may be shortened depending on ambient condition.

1) 2 cycles/day

[ Mon. to Sat. 313 days/365day| | Sun. 52 days/365 days | |a: Current consumption in normal mode 3.6[uA]

24h 24h b: g{;lé{e:t] consumption at power failure timer mode
H
ON 1oh,.2n, 100, 20 * Power failure timer mode...Action mode in time
g’gg\{)el{, period when the motor can respond to max.
OFF | | speed even the power is off (5sec).

a bc a bec c ¢ : Current consumption at power failure mode 110[uA]

Annual consumption capacity = (10h x a + 0.0014h x b + 2h x ¢) x 2 x 313 days + 24h x ¢ x 52 days = 297.8[mAh] )
Battery life = 2000[mAh]/297.8[mAh] = 6.7 (6.7159) [year]

2) 1 cycle/day
(2nd cycle of the above 1) is for rest.

Annual consumption capacity = (10h x a + 0.0014h x b + 14h x ¢) x 313 days + 24h x ¢ x 52 days = 640.6[mAh] )
Battery life = 2000[mAh]/630.6[mAh] = 3.1 (3.1715) [year]

(When you make your own cable for 17-bit absolute encoder )

When you make your own cable for 17-bit absolute encoder, connect the optional battery for absolute
encoder, DVOP2060 or DVOP2990 as per the wiring diagram below. Connector of the battery for absolute
encoder shall be provided by customer as well.

<Cautions>

Install and fix the battery securely. If the installation and fixing of the battery is not appropriate, it may cause
the wire breakdown or damage of the battery.

Refer to the instruction manual of the battery for handling the battery.

* Installation Place

1) Indoors, where the products are not subjected to rain or direct sun beam.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sulfide, sulfurous
acid, chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline and salt and so on, and are free from
splash of inflammable gas, grinding oil, oil mist, iron powder or chips and etc.

3) Well-ventilated and humid and dust-free place.

4) Vibration-free place

(Wiring Diagram]

Junction connector for Pin number when a connector is used Twisted Connector. CN X6
encoder cable ﬁ Pin number when a cannon plug is used ~ pair - ! .
(Optional connector kit) ,ﬁ__ o (Optional connector kit)
E5V — E ) L Esv
Eov_ 3G ; 2 Eov
L T hatery |
are |+ (01t L LT Bare i 50 ps
BAT- 421 Ei; | 21" gaT_ | BAT- }2 | 6 ps
PS 0 ' Connector, ZHR-2
= 15 ML 5 | (by J.5.T) - FG (Case)
3 () T Battery for absoiute encoder (Option Part No. DVOP2060
FG DVOP)2/060 or DVOP2990 ©Op 3/ Lithium battery by Toshiba Battery Co., Ltd.
Title Part No. | Manufacturer ( ] ERGV 3.6V 2000mAh 50 :
Connector ZMR-2 J.S.T. . Lead wire
Conne(_:tor p_ln SMM-003T-P0.5] J.S.T. Connector for absolute encoder connection 1
Clamping Jig| YRS-800 J.S.T. (To be provided by customer)
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Setup (Initialization) of Absolute Encoder

Execute the setup of absolute encoder in the following cases.

« Initial setup of the machine
* When absolute system down error protection (alarm No. 40) occurs

* When the encoder cable is pulled out

In the above setup, it is required to make multi-turn data to O after clearing the encoder error by clearing
absolute encoder while the machine stops at the origin position with homing operation. Clear the absolute
encoder with the front panel operation or with the PANATERM operation. After the clearing, turn off the

power and turn on the power again.

( Setup Operation of Absolute Encoder |

(Auxiliary function mode)
|Mode Selection| - » | Execution

(1) Turn on the power to bring "

he machine to origin position
by homing operation. :

(2) Make the front panel to
auxiliary function mode
and bring EXECUTION
display of "Absolute en-
coder clear mode". Refer v
to P.51, "Setup of Para-
meter and Mode" of Prep-
aration.

”| Automatic offset _C
J adjustment mode (O

-

Uy

-
™

)

-~

'~

1
-

™
(

-
O
-'-
|

g

{ o {4 Motor trial run mode |, { 4 [,

s
)
-
™
-
(]
-

. Alarm clear mode C

-
)

Absolute encoder C -
J clear mode Lo

~
(]
~

[

-
)
-
\
N
U}
-
|
'~

(3) Execute the following key operation at EXECUTION DISPLAY

Bars increase while keep Co_ _ _
pressing @(approx. 3sec). L '-+

oo - -

Lo

v

—

Absolute encoder clearing starts. |5 = H ~ F
. v v

Absolute encoder clearing C  _ CL C _ _ _ _
finishes in a second. LA e P S = R

Note) In case of incremental encoder, display appears when
absolute encoder clear starts.

(4)Turn off the control power once, then re-enter the power.

juswa|ddng

271



Absolute System

Transmission and Reception Sequence of Absolute Data

Servo-Ready output will be turned on 2sec. after the control power is turned on. Capture the absolute data
in the following communication protocol while the Servo-Ready output is on and the fix the motor with brake
by Servo-Off (when the motor is at complete stall.).

( RS232 Communication Protocol )

Refer to the instruction manual of the host for the transmission/reception method of command.

Host requests
for absolute
data to driver

Host receives
absolute data
from driver

ansmission stars>
_ s

05h transmission

04h reception
Y

00h transmission

01h transmission |1

D2h transmission
2Dh transmission|*2

Data of *1 and *2 are determined by the
setup of RSW (ID) of the front panel.

04h transmission

'

Reception of
absolute data
(15 characters)

Check sum
OK'ed reception
Y

A

RSW(ID) | Data of *1 | Data of *2
0 00h 2Eh
1 01h 2Dh
2 02h 2Ch
3 03h 2Bh
4 04h 2Ah
5 05h 29h
6 06h 28h
7 07h 27h
8 08h 26h
9 09h 25h
A OAh 24h
B 0Bh 23h
C 0Ch 22h
D 0Dh 21h
E OEh 20h
F OFh 1Fh

06h transmission

15h transmission

Check sum becomes OK'ed when the
lower 8-bit of the sum of the received
absolute data (15 characters) is O.

Enter the RSW value of the driver to which you want to communicate from the host to axis (*1 data) of the
command block, and transmit the command according to the RS232 communication protocol. For details

of communication, refer to P.278, "Communication".

noise.

* Allow 500ms or longer interval for axis switching when you want to capture multiple
axes data.

It is recommended for you to repeat the above communication more than 2 times to
confirm the absolute data coincide, in order to avoid mis-operation due to unexpected
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(RS485 Communication Protocol |

Refer to the instruction manual of the host for the transmission/reception method of command.
Following shows the communication example of the driver to RSW (ID).

-

[81h transmission -1
05h iransmission Data of *1 and *2 are determined by the
o~ N setup of RSW (ID) of the front panel.
[81h reception}<
04h reception RSW(ID)| Data of *1 | Data of *2 | Data of *3
Host requests \rgY 0 not usable with RS485 communication
for absolu_te h transmission L 81h o1h 2bh
datato driver 8(1)h transmission *2 2 82h 02h 2Ch
D2h transmission 3 83h 03h 2Bh
2Dh transmission|+3 4 84h 04h 2Ah
5 85h 05h 29h
6 86h 06h 28h
7 87h 07h 27h
— 8 88h 08h 26h
9 89h 09h 25h
A 8Ah OAh 24h
B 8Bh 0Bh 23h
_ C 8Ch 0Ch 22h
80h transmission D 8Dh oDh 21h
04h transmission
) E 8Eh OEh 20h
Host receives = 8Eh OFh 1Fh
absolute data Reception of
from driver absolute data Check sum becomes OK'ed when the
(15 characters) lower 8-bit of the sum of the received
absolute data (15 characters) is 0.
oeiam
Y 1
06h transmission | | 15h transmission

L I—

Command from the host will be transmitted to the desired driver based on RS485 transmission protocol.
For details of communication, refer to P.278, "Communication".

* Allow 500ms or longer interval for axis switching when you want to capture multiple
axes data.

It is recommended for you to repeat the above communication more than 2 times to
confirm the absolute data coincide, in order to avoid mis-operation due to unexpected
noise.
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Absolute System

(Composition of Absolute Data |

Absolute data consists of singe-turn

data which shows the absolute position per one revolution and multi-

turn data which counts the number of revolution of the motor after clearing the encoder.

Single-turn data

Multi-turn data

Motor rotational direction

131071:0,1,2 ... 13107:10,1,2 ... 1310710,1,
«— 10 01 12 —
A origin f f
CW — CCwW

Single-turn data and multi-turn data
which are received via RS232 or RS

are composed by using 15-character data (hexadecimal binary code)
485.

Received Encoder status (H)

0Bh
RSW (ID) <—— Setup value of RSW (ID) of the front panel
D2h
03h
11h
Encoder status (L) ] Refer to next page, "Encoder status".

absolute data Single-turn data (L)

Single-turn data

(15 characters) | |single-turn data (M)

=Single-turn data (H) x 10000h + Single-turn data (M) x 100h + Single-turn data (L)

Single-turn data (H)

Multi-turn data

Multi-turn data (L)

Multi-turn data (H)

:| =Multi-turn data (H) x 100h + Multi-turn data (L)

00h

Date : 0 to 65535, Range : -32767 to 32767

Error code

<——— Becomes to 0 when the communication is

Checksum

carried out normally. If not O, capture the

e Details of multi-turn data
65535

absolute data from the driver again

Multi-turn data

Absolute counter
error protection

<Remark>
If the multi-turn data of the above
ing 65536.

* Encoder status (L)

CCw

Error

0

Normal

Cw

over Error

fig. is between 32768 and 65535, convert it to signed date after deduct-

1 represents error occurrence.

Encoder status (L)

bit7 | bit6 | bit5 | bit4 | bit3 | bit2

bitl | bit0

0

|— Over-speed —» Err42

(Absolute over-speed error protection)

Full absolute status — Err47 .
(Absolute status error protection)

— Errd4 ) )
(Absolute single-turn counter error protection)

Counter overflow —» Err41

Counter error

(Absolute counter over error protection)

Multi-turn error ~ —» Err45
(Absolute multi-turn counter error protection)
Battery error —» Errd0

(Absolute system down error protection)

Battery alarm  —» Battery alarm
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* Encoder status (L)-----1 represents error occurrence.

Encoder status (L)
bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bit0
0 0 0 0 0 0

| Battery error

One of the following has occurred.

Battery alarm, multi-turn error, counter overflow,
counter error, full absolute status, Counter overflow
multi-turn error, battery error or battery alarm

» Transmit the absolute data while fixing the motor with brake by turning to Servo-Off.

<Note>
For details of the above error protection, refer to P.252, "Protective Function" of When in Trouble, and for
contents of alarms, refer to the following "Display of Battery Alarm".

Display of Battery Alarm

Following alarm will be displayed when making the front panel to alarm execution mode of monitor mode.

A

H- - - ...Noalarm, } ... Alarm occurrence

A

A
L Over regeneration alarm : Regeneration has exceeded 85% of the alarm trigger
level of over regeneration load protection.

Overload alarm : Load has exceeded 85% of the alarm trigger level of
overload protection.

Battery alarm : Voltage of battery for absolute encoder has fallen below
the alarm level (approx. 3.2V).

Fan lock alarm : Fan has stalled for more than 1[s].

External scale alarm : Temperature of external scale has exceeded 65°C or
signal intensity have not been enough.
(Mounting adjustment is required.)

[How to Clear the Battery Alarm )

Replace the battery for absolute encoder when battery alarm occurs according to P.268, "How to Replace
the Battery". After replacement, clear the battery alarm in the following 3 methods.

(a) "CN X5" Connecting Alarm clear input (A-CLR) to COM- for more than 120ms.

(b) Executing the alarm clear function in auxiliaty function mode by using the console (option).

(c) Click the "Battery warning" Clear button, after select the "Absolute encoder" tab in the monitor display
window by using the PANATERM (option).
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Outline of Setup Support Software, "TPANATERM™

Outline of PANATERM®

With the PANATERM®, you can execute the followings.

(1) Setup and storage of parameters, and writing to the memory (EEPROM).

(2) Monitoring of 1/0 and pulse input and load factor.

(3) Display of the present alarm and reference of the error history.

(4) Data measurement of the wave-form graphic and bringing of the stored data.
(5) Normal auto-gain tuning

(4) Frequency characteristic measurement of the machine system.

How to Connect

Panasonic

» Connecting cable
DVOP1960
(DOS/V)

* Caution
Connect to CN X4.

Setup support software

Setup disc of "PANATERM®"

DVOP4460 (English/Japanese version)
Supporting OS : Windows® 98, Windows® 2000, Windows®
Me, Windows® XP

<Caution>

* Don't connect to CN X3.
Display of "Communication
port or driver cannot be de-
tected." appears even though
you log on "PANATERM®".

(Install the "PANATERM®" to Hard Disc )

<Cautions/Notes>

1. 15MB capacity of hard disc is required. OS to be Window® 98, Windows® 2000, Windows® Me or Win-
dows® XP.

2. Install the "PANATERM®" to a hard disc, using the setup disc according to the procedures below to log on.
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(Procedure of install |

1) Turn on the power of the computer to log on the supporting OS. (Exit the existing logged on software.)
2) Insert the setup disc of the "PANATERM®" to CD-ROM drive.
3) The window opens automatically so click the name of the file required.
* |f the window fails to appear automatically, start up Explorer, and run the targeted setup file.
4) Operate according to the guidance of the setup program.
5) Click on the installation verification window to start the setup.
6) Exit all applications and log on Windows® again.
"PANATERM®" will be added on program menu when you log on again.

(Log on of the "PANATERM®" . |

<Cautions/Notes>
1. Once the "PANATERM®" is installed in the hard disc, you do not need to install every time you log on.
2. Connect the driver to a power supply, the motor and encoder before you log on.

Refer to the instruction manual of supporting OS for start.

(Procedure of log on |

1) Turn on the power of the computer and log on the supporting OS.
2) Turn on the power of the driver.
3) Click the start bottom of the supporting OS.
(Refer to the instruction manual of supporting OS for start.)
4) Select the "PANATERM®" with program » and click.
5) The screen turns to "PANATERM®" after showing opening splash for approx. 2sec.

For more detailed information for operation and functions of the "PANATERM®", refer to the instruction
manual of the Setup Support Software, "PANATERM®".

juswa|ddng

* Windows®, Windows® 98, Windows® 2000, Windows® Me and Windows® XP are trade marks of Microsoft
Corp.
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Outline of Communication

You can connect up to 16 MINAS-A4 series with your computer or NC via serial communication based on
RS232 and RS484, and can execute the following functions.

(1) Change over of the parameters

(4) Referring of the absolute data

(2) Referring and clearing of alarm data status and history
(3) Monitoring of control conditions such as status and 1/O.

(5) Saving and loading of the parameter data

* You can write parameters from the host to the driver in batch when you start up the machine.

* You can display the running condition of

machine to improve serviceability.

* You can compose multi-axis absolute system with simple wiring.

Following application software and cables are prepared as options. For the operation of the "PANATERM®,
refer to the instruction manual of the PANATERM®.

"PANATERM®" English/Japanese version
(Windows 98/Me/2000/XP)

DVOP4460

Connecting cable for PC (DOS/V)

DVOP1960

Connecting cable between drivers

DVOP1970 (200[mmy)
DVOP1971 (500[mmy)
DVOP1972 (1000[mm])

DVOP1960

DVOP1970 DVOP1970 DVOP1970
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Communication Specifications

(Connection of Communication Line |

MINAS-A4 series provide 2 types of communications ports of RS232 and RS485, and support the following
3 types of connection with the host.

* RS232 communication

Connect the host and the driver in one to one with RS232, and communicate according to RS232 trans-
mission protocol.

— Selector etc. |

— RS232

Host

RSW(ID)=1 RSW(ID)=1 RSW(ID)=1 RSW(ID)=1

 Set up the module ID of MINAS-A4 to RSW of the front panel. In the above case, you can set any
value of 0 to F. You can set the same module ID as long as the host has no difficulty in control.

* RS232 and RS485 communication

When you connect one host to multiple MINAS-A4s, connect the host to connector of one driver with
RS232 communication, and connect each MINAS-A4 with RS485 communication. Set up the RSW of the
driver to 0 which is connected to the host, and set up 1 to F to other drivers each.

RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3

* RS485 communication

Connect the host to multiple MINAS-A4s with RS485 communication, set up the RSW of each front panel
of MINAS-Ad4to 1to F

——=— RS485

S

Module ID=0
Host

RSW(ID)=1 RSW(ID)=2 RSW(ID)=3 RSW(ID)=4

juswa|ddng

Allow 500ms or longer interval for switching the axes while capturing data of multiple axes.
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(Interface of Communication Connector]
« Connection to the host with RS232

Host 1MINAS-A4
RTS SN751701 or
CTS :I 2 equivalent
: b3
RXD T O<}
G G
5 ;7
TXD : RXD {>c
: . 6
FG |----- e
b7
DTR i RS485+
i .8 ADMA485 or
DSR , RS485- equivalent
beeeee FG (Case)
. CNX3 %
2 I
3
---------------------- ! 4 Connectors, CN X3 and CN X4 are
j . G MD-S8000 - 10 (by JST) or equivalent.
6 Note) 1. Do not connect anything to
7 Pin-1, Pin-2 and Pin-6 of
! g [o485* connector, CN X4 and Pin-1,
E RS485— Pin-2, Pin-3, Pin-5 and Pin-6
b FG (Case) of connector, CN X3.
; 2. You cannot connect RS232
| to connector, CN X3.
E CN X4
; 1
: 2
L3
' TXD
! 4
: G
.5
' RXD
5 6
L7
X RS485+
: 8
_____________________ i RS485—
boooeee FG (Case)
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e Connection to the host with RS485

Host

RS485+

RS485-

lMINAS-A4

[Supplement]

SN751701 or
equivalent

TXD

G

FG

RXD

o<

RS485+

RS485—

FG (Case)

CN X3

0N O gk W N PP

e

ADM485 or
equivalent

RS485+

RS485—

FG (Case)

!

Connectors, CN X3 and CN X4 are
MD-S8000 - 10 (by JST) or equivalent.

Note) Do not connect anything to
Pin-1, Pin-2 and Pin-6 of
connector, CN X4 and Pin-1,
Pin-2, Pin-3, Pin-5 and Pin-6
of connector, CN X3.

TXD

RXD

0N o 0|~ W N PP

RS485+

RS485—

FG (Case)

juswa|ddng
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(Communication Method]

RS232

RS485

Full duplex, asynchronous

Half duplex, asynchronous

Communication baud rate

2400,4800,9600,19200,38400,57600bps

2400,4800,9600,19200,38400,57600bps

Data 8 bit 8 bit
Parity none none
Start bit 1 bit 1 bit
Stop bit 1 bit 1 bit

» Set up the RS232 communication baud rate with PrOC, and RS485 communication baud rate with PrOD.
The change of these parameters will be validated after the control power entry. For details, refer to the

following list of parameters related to communication.

(List of User Parameters for Communication )

PrNo.

Title of parameter

Setup range

Functions/contents

Check the RSW (ID) value of the front panel at control power-on.

RS485 communication

Change will be validated after the control power-on

00 |Axis address 0-15 This value becomes the axis number at serial communication.
Setup value of this parameter has no effect to servo action.
Baud rate setup of Set up the communication speed of RS232C communication.
oC - 0-5 0 : 2400[bpps], 1 :4800[bps], 2 : 9600[bps], 3 : 19200[bps], 4 : 38400[bps], 5 : 57600[bps]
RS232 communication Change will be validated after the control power-on
Baud rate setup of Set up the communication speed of RS485 communication.
oD 0-5 0 : 2400[bpps], 1:4800[bps], 2 : 9600[bps], 3 : 19200[bps], 4 : 38400[bps], 5 : 57600[bps]

» Required time for data transmission per 1 byte is calculated in the following formula in case of 9600[bps].

1000/9600 x (1 + 8 + 1) = 1.04 [ms/byte]

Start bit

Data

‘ ‘— Stop bit

Note that the time for processing the received command and time for switching the line and transmission/

reception control will added to the actual communication time.

« Handshake code

Following codes are used for line control.

Title Code Function
ENQ 05h (Module recognition byte of the transmitted) Enquire for transmission
EOT 04h (Module recognition byte of the transmitted) Ready for receiving
ACK 06h Acknowledgement
NAK 15h Negative acknowledgement
ENQ ... The module (host or driver) sends out ENQ when it has a block to send.
EOT .... The module (host or driver) sends out EOT when it is ready to receive a block. The line enters to
a transmission mode when ENQ is transmitted and EOT is received.
ACK.... When the received block is judged normal, the module (host or driver) will send out ACK.
NAK .... When the received block is judged abnormal, NAK will be sent. A judgment is based on checksum
and timeout.
<Caution>

1 byte of module recognition is added to ENQ and EOT at RS485 communication.
Module recognition byte... Make the RSW value of the front panel as a module ID, and data which makes

its bit7 as 1, becomes a module recognition byte.

bit7

bit6

bit5

bit4

bit3

bit2

bitt |  bito

1

0

0

0

Module ID

Module ID : The module ID of the host side will be 0 in case of RS485 communication, therefore set up
RSW of MINAS-A4to 1-F
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[Transmission Sequence]

* Transmission protocol
* In case of RS232

Host MINAS-A4
1) ENQ(05h)
2) EOT(04h) .

Receiving

3) Data block y data
4) ACK(06h)
(or NAK (15h))

nn0nn

. . 5) ENQ(05h)
- —

6) EOT(04h) »-  Transmitting
7) Data block data

8) ACK(06h) ®]=
(or NAK (15h)) > sl— L)

* In case of RS485
Host MINAS-A4
Module ID : 0 1) 81h, ENQ (05h) > Module ID : 1
2) 81h, EOT (04h) . ]
Receiving
3) Data block y data
4) ACK (06h)
(or NAK (15h))

n0NNn

5) 80h, ENQ (05h)
S —
£) 80N, EOT O o | fransmitting
7) Data block data
8) ACK (06h)
(or NAK (15h))

* Line control
Decides the direction of transmission and solves the contention.
Reception mode... From when the module (host or driver) returns EOT after receiving ENQ.
Transmission mode... From when the module (host or driver) receives EOT after transmitting ENQ.
At contention of transmission and reception... Slave side will enter to reception mode when it receives
ENQ while waiting for EOT after transmitting ENQ, by giving priority to ENQ (of master side).

* Transmission control
On entering to transmission mode, the module transmits the command block continuously and then waits
for ACK reception. Transmission completes at reception of ACK.. ACK may not be returned at transmis-
sion failure of command byte counts. If no ACK is received within T2 period, or other code than NAK or
ACK is received, sequence will be retried. Retry will start from ENQ.

* Reception control
On entering to reception mode, the module receives the transmitted block continuously. It will receive the
command byte counts from the first byte, and continuously receive extra 3 bytes. It will return ACK when
the received data sum becomes 0, by taking this status as normal. In case of a check sum error or a
timeout between characters, it will return NAK.

juawa|ddns
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» Data Block Composition
Below shows the composition of data block which is transmitted in physical phase.

(1 byte)

A
Y

N — A

axis
mode | command
Parameter A
(N byte) Y
check sum

A

A

N : Command byte counts (0 to 240)
Shows the number of parameters which are required by command.
axis : Sets up the value of RSW of the front panel (Module ID,
command : Control command (O to 15)
mode : Command execution mode (0 to 15)
Contents vary depending on the mode.
check sum : 2's complement of the total number of bytes, ranging from the top to the end of the block

* Protocol Parameter

Following parameters are used to control the block transmission. You can set any value with the INIT
command (described later).

Title Function Initial value Setup range Unit
. RS232 5 (0.5 sec)
T1 Time out between characters 1-255 0.1 sec
RS485 1 (0.1 sec)
. RS232 5 (0.5 sec)
T2 Protocol time out 1-255 1 sec
RS485 1 (0.1 sec)
RTY Retry limit 1 (once) 1-8
M/S Master/Slave 0 (Slave) 0, 1 (Master) Once
T1....... » Permissible time interval for this driver to receive the consecutive character cods which exists

between the module recognition bytes and ENQ/EOT, or in the transmission/reception data
block. Time out error occurs and the driver returns NAK to the transmitter when the actual
reception time has exceeded this setup time

T2....... » Permissible time interval for the driver to transmit ENQ and to receive EOT. If the actual recep-
tion time exceeds this setup, this represents that the receiver is not ready to receive, or it has
failed to receive ENQ code in some reason, and the driver will re-transmit ENQ code to the
receiver. (retry times)

» Permissible time interval for the driver to transmit EOT and to receive the reception of the 1st
character code. The driver will return NAK and finishes the reception mode if the actual recep-
tion has exceeded this setup time.

» Permissible time interval for the module to transmit the check sum bytes and to receive ACK.
The module will re-transmit ENQ code to the receiver in the same way as the NAK reception, if
the actual reception time exceeds this setup time.

RTY .... Maximum value of retry times. Transmission error occurs if the actual retry has exceeds this
setup value.

M/S..... Switching of master and slave. When contention of ENQ has occurred, the module decides which
is to be given priority.

Priority is given to the transmitter which is set up as a master. (0: Slave mode, 1 : Master mode)
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[Example of Data Communication]

* e.g. Reference of Absolute Data
When you connect the host to one driver with RS232 communication, and connect multiple MINAS-A4s
with RS485 communication. Following flow chart describes the actual flow of the communication data
when you want to capture the absolute data of the module ID=1.

| e.g. of system composition |

RSW(ID)=0 RSW(ID)=1 RSW(ID)=2 RSW(ID)=3
5 = RS232 U 5| RS 85 [ = . g
Host

| e.g. of capturing the absolute data |

Following shows the communication data in time series when you want to capture the absolute data. Data
is presented in hexadecimals.

RS232 communication

Host — [05 ] [o0 o1 [D2] 2D ]
[ (ENQ) (EOT)
MINAS-A4 (0) < [ 06 | [ 05 | [oB [ 01 [ D2 |
(EOT) (ACK) f (ENQ)

Obtain data with RS485
(see the below)

Host —>
(ACK)
MINAS-A4 (0)<-—| 03 [ 11 [ 00 [ 00 [ D8 | FF | 01 | 00 | 00 | 00 | 00 | 36 |
*| RS485 communication
MINAS-A4 (0) —» [00 |01 [D2]2D| | 80 | 04 |
(ENQ) (EOT)
MINAS-A4 (1) < (06 |[ 80 | 05 |
(EOT) (ACK)  (ENQ)
[ MINAS-A4 (0) —»
MINAS-A4 (1)< | 0B | 01 [ D2 | 03 | 11 [ 00 [ 00 | D8 [ FF | 01 | 00 [ 0O |
MINAS-A4 (0) —
(ACK)
MINAS-A4 (1)<—| 00 | 00 | 36 |

<Caution>
See the below for the captured data. Refer to P.299, "Read out of Absolute Encoder " of details of
communication command, for the data composition.

Multi-turn data : 0000h =0

Single turn data : 01FFD8h = 131032

Allow 500ms or longer interval for switching the axis while capturing data of multiple axes.
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* Example of Parameter Change

Following shows the communication data in time series when you change parameters. Communication in
general will be carried out in sequence of (1) Request for capturing of execution right, (2) Writing of
individual parameter, and (3) Writing to EEPROM when saving of data is required, and (4) Release of
execution right. Here the hardware connection shows the case that the driver (user ID=1) is directly

connected to the host with RS232C. Date is presented in hexadecimals.

1) Capture of execution right

) 4

Host —| 05 01 (01| 71|01 |8C 04
(ENQ) (EOT)
MINAS-A4 (1) < 04 06 || 05 o1 |o1| 7
(EOT) (ACK) (ENQ)
i Writing of individual parameter
Host —» 06 05 03 101 (18 (OB | 00O [ OO | D9
(ACK) (ENQ)
MINAS-A4 (1)-—|( 00 | 8D 04 06
(EOT) 3) Writing of parameter to EEPROM (ACK)
Host —» 04 06 05 00 [ 01 | 48
(EOT) (ACK) (ENQ)
MINAS-A4 (1) - | 05 01 (01 (18 | OO | E6 04
(ENQ) (EOT)
Host —» | B7 04 06
(EOT) (ACK)
MINAS-A4 (1) - 06 05 01| 01| 48 | 00 | B6
(ACK) (ENQ)
aReIease of execution right
Host —( 05 01 (01 (71 (| 00 | 8D 04
(ENQ) (EOT)
MINAS-A4 (1) = 04 06 05 01 (01 (71
(EOT) (ACK) (ENQ)
Host —> 06
(ACK)
MINAS-A4 (1)<—| 00 | 8D

<Caution>

For details of command, refer to P.290, "Details of Communication Command".
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[Status Transition Chart)
* RS232 Communication

Transmitter Reception of EOT
Size Command bytes+3 1.« iccion of

T2 stop one character
. Ready for EOT Size Command bytes-1
Reception of ENQ and Block transmission
_ at slave

Enquiry for Return ENQ to reception .
transmission, and i i T2 time out i

) buffer(reception processing) - Size becomes 0
retry times are One count of retry times T2 START
within setup T2 stop Clear of

Transmission of - transmission buffer

ENQ T2 start

Ready for ACK/NAK
Enquiry for transmission, but
retry times are over. Reception of other than Reception of ACK
Reset of retry times . ACK or T2 time out Reset of retry times
Clear of transmission enquiry Count once of retry times T2 stop
T2 stop o Clear of transmission
Clearance of transmission enauir
buffer quiry
|\ J

Y Yy V Yy V

ldling = It waits for the reception of ENQ, and or it is dealing with reception.

A A A A

( ™
T1 time out i .
T2 time out Transmission of NAK, Fél'qluri of recgit.loc?' ] T1 time out

ENQ Transmission of NAK, T1 stop ( . eck sum edwhen Transmission
Transmission T2 stop Size belcornes 0) of NAK,

of EOT Success of reception Transmission of ACK, T1 stop

T2 start (Check sum OK'ed when T1 stop

size becomes 0.)

Transmission of ACK, - -
T1 stop r Ready for finish of receiving data
1 Ready for command byte counts f=# Reception of remained block

Reception of command byte counts I Reception of
Size  command byte counts + 3 one character
Sum  command byte counts Reception of one character T1 start
T1 start, T2 stop Size Size -1

Sum Sum + received character

Receiver 'lstart
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* RS485 Communication

Ve

Enquiry for
transmission,
and retry times
are within setup
Module
recognition byte,
Transmission

of ENQ T2 start

Module identification byte
of transmitter is the module
ID | 80h of the counterpart.

Module ID of opponent

Transmitter

Reception of EOT
Size Command bytes +3

Transmission of
one character

Size Size-1

ID reception of other than
opponent and at slave

buffer

Return ENQ to reception

(receipt processing)

Enquiry for transmission,
but retry times are over.

enquiry

Reset of retry times
Clear of transmission

T1 start T2 stop
1 Ready for ID p=#=| Ready for EOT p=#>{ Block transmission
T2 time out
One count of Size becomes 0
retry times T2 START
T2 stop
Clearance of
transmission
buffering Ready for ACK/NAK
T1 time out . Reception of ACK
One count of Rec_e ption of ACK or Reset of retry times
. T2 time out
retry times - T2 stop
T1 stop rCe?rL)l/nttir(r)]r;(;e 0 Clearance of
Clearance of transmission enquiry
transmission T2 stop
buffering Clearance of
transmission buffer

v

vy

Y

vy Yy

Idling =

It waits for the reception of Module ID, and or it is dealing with reception.

A

A A

A A

A

Vs

Reception of
module
recognition
bytes

T1 start

y

T1 time out
T1 stop

Ready for ENQ or EOT

Module
identification byte
is not module ID

Success of reception
(Check sum OK'ed and
module recognition
byte is module ID,
when size becomes 0.)

T1 time out

T1 stop when module
recognition byte is
module ID.

T1 stop in other case

Transmission of ACK,

than the above.

identification byte
is module ID, and
T2 stop in other case

T1 stop Transmission to other
axis (module recognition
byte is not module ID
T2 time out whensize becomes 0)
Transmission of NAK T1 stop
when module

Failure of reception.
(Check sum error when
size becomes 0.)

T1 start

Transmission of NAK and

T1 time out
Transmission
of NAK,
T1 stop

Ready for finish of receiving data

[~

and ENQ
reception or
T1 timeout
T1 stop in

Reception of

of EOT

T2 start

‘ Ready for command byte counts
#

=

Reception of remained block

Module recognition byte is
module ID and reception of ENQ

Module recognition byte,
Transmission of ENQ, T2 start

Reception of command byte counts

Size command byte counts + 3
Sum command byte counts

T1 start, T2 stop

Receiver

—

Reception of one character

—

Reception of
one character
T1 start

Size Size-1

Sum Sum + received character

T1 start
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[Timing of Data Communication)

* In case of RS485 (RS232 to follow)

[Supplement]

T3 T4 T3 T5 T4
Host to driver _l
Enquiry for transmission Data block
Driver to host
0o Permission for | ! 02 02 ﬁ&l&/ s
—2ms issi : - 2ms —2ms ! —2ms
RS485 bus transmission i :
occupation ! i ' |
b | e 4
T3 T5 T3 T4 T5
Host to driver J
Permission for ACK/NAK
transmission
Driver to host ——
0-2ms | Enquiry for i 0-2ms 0-2ms Data block ! 0-2ms
' transmission ' 1
RS485 bus | ; |
occupation ! [ ! |
e [ o ___ S(T___I
Symbol Title Minimum Maximum
T3 Continuous inter-character time Stop bit length Protocol parameter T1
T4 Response time of driver 4ms Protocol parameter T2
T5 Response time of host 2ms Protocol parameter T2
<Caution>

Above time represents a period from the rising edge of the stop bit.
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Communication

(List of Communication Command]

command | mode | Content
NOP

1 Read out of CPU version

5 Read out of driver model

6 Read out of motor model

INIT

Setup of RS232 protocol parameter

Setup of RS485 protocol parameter

Capture and release of execution right

POS, STATUS, I/O

Read out of status

Read out of command pulse counter

Read out of feedback pulse counter

Read out of present speed

Read out of present torque output

Read out of present deviation counter

Read out of input signal

Read out of output signal

Read out of present speed, torque and deviation counter

Read out of status, input signal and output signal

Read out of external scale

Read out of absolute encoder

Read out of external scale deviation and sum of pulses

PARAMETER®

Individual read out of parameter

Individual writing of parameter

Writing of parameter to EEPROM

ALARM

Read out of present alarm data

Individual read out of user alarm history

Batch read out of alarm history

Clear of user alarm history (in EEPROM as well)

Alarm clear

Absolute clear

PARAMETER®

0 Individual read out of user parameter

1 Page read out of user parameter

2 Page writing of parameter

» Use the above commands only. If you use other commands, action of the driver cannot be guaranteed.
* When the reception data counts are not correct in the above command, transmission bytel (Error code
only) will be returned regardless of communication command.

[EnY

N

~

mo|O|>|lo|lo|N|o|a|s N[k |o

o

AN

N

TW|H|WIN|RL|O

(Details of Communication Command)

( N\
comgand m‘ide « Read out of CPU Version Information
Reception data Transmission data
0 3
axis axis
1 | 0 1 | 0
checksum | | ____________ Version (upper) ___________|
Version (lower)
Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Version information will be returned in upper data and lower data. (Decimal point will be returned by making the lower
4 hit of the upper data as 0.)
« Version will be displayed in figures from 0 to 9. (e.g. Version 3.1 will be upper data 30h, lower data 13h.)
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( \
d .
comen m%de « Read out of Driver Model
Reception data Transmission data
0 0Dh
axis axis
5 | 0 5 | 0
checksum | | ________| Model of driver (upper) ________|
[ Model of driver (lower) |
Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Driver model consist of 12-characters, and will be transmitted in ASCII code.
(e.g.) "MADDT1503***"
| J
( \
d d
omen . « Read out of Motor Model
Reception data Transmission data
0 0Dh
axis axis
6 | 0 6 | 0
checksum | | ________] Model of ,motor (upper)_________|
[ Model of motor (lower) |
Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
* Motor model consist of 12-characters, and will be transmitted in ASCII code.
(e.g.) "MSMDO012S1***"
. J
4 \
command mode * Setup of RS232 Protocol Parameter
Reception data Transmission data
3 1
axis axis
1 | 1 1 | 1
T1 Error code
T2 checksum
M/S | RTY
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error RTYerror T2error Tlerror M/Serror
1: Error
« Until this command completes, previous set up protocol parameter will be processed.
After this command has been executed, this parameter setup will be valid from the next command. 0
For M/S, 0 represents SLAVE and 1 represents MASTER. S
* RTY is 4-bit, and M/S is 1-bit. =2
. Unit.. T1:0.1s, T2 : 1s z
| J g
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-
comimand mode « Setup of RS485 Protocol Parameter
Reception data Transmission data
3 1
axis axis
2 | 1 2 | 1
T1 Error code
T2 checksum
M/S | RTY
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Command error| RS485 error RTYerror T2error Tlerror M/Serror
1: Error

« Until this command completes, previously set up protocol parameter will be processed.
After this command has been executed, this parameter setup will be valid from the next command.
For M/S, 0 represents SLAVE and 1 represents MASTER.

* RTY is 4-bit, and M/S is 1-bit.

Zommand mode « Capture and Release of Execution Right
Reception data Transmission data
1 1
axis axis
7 | 1 7 | 1
mode Error code
checksum checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error modeerror in use
1: Error

« Capture the execution right to prevent the conflict of the operation via communication and that with the front panel.

» Enquires for the capture of the execution right at parameter writing and EEPROM writing, and release the execution
right after the action finishes.

« mode = 1 : Enquires for the capture of the execution right mode = 0 : Enquires for the release of the execution right

« You cannot operate with the front panel at other than monitor mode while the execution right is captured via
communication.

* When the module fails to capture the execution right, it will transmit the error code of in use.
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N

com?a”d m%de « Readout of Status
Reception data Transmission data
0 3
axis axis
0 | 2 0 | 2
checksum control mode
status
error code
checksum
status
bit7 6 5 4 3 2 1 0
CCW torque CW torque CCW running | CW running Slower than DB| Torque in-limit
generating generating permission
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Command error| RS485 error
1: Error
» Control modes are defined as follows.

0 Position control mode

1 Velocity control mode

2 Torque control mode

3 Full-closed control mode

« CCWICW torque generating : This becomes 1 when torque command is positive (CCW) or negative (CW).

*« CCW/CW running : This becomes 1 when motor speed (after converted to r/min) is positive (CCW or negative (CW).
« Slower than DB permission : This becomes 1 when motor speed (after converted to r/min) is below 30r/min.

» Torque in-limit : This becomes 1 when torque command is limited by analog input or parameter.

Comg]a”d m‘ide « Read out of Command Pulse Counter
Reception data Transmission data
0 5
axis axis
1 | 2 1 | 2
checksum | ____________countervaluel ___________|

H
error code
checksum

Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

« Module returns the present position in absolute coordinates from the starting point. (Total sum of accumulated

command pulses)
¢ Counter value in 32 hit.
* Counter value will be "-" for CW and "+" for CCW.
J

juswa|ddng
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Com?a”d m‘;de « Read out of Feedback Pulse Counter
Reception data Transmission data
0 5
axis axis
2 | 2 2 | 2
checksum | | ____________ countervaluel ___________|
H

error code
checksum

Error code

bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

* Module returns the present position of feedback pulse counter in absolute coordinates from the staring point.
 Counter value will be "-" for CW and "+" for CCW.
» Feedback pulse counter is the total pulse counts of the encoder and represents the actual motor position traveled

| J
e ™
command mode
> m * Read out of Present Speed
Reception data Transmission data
0 3
axis axis
4 | 2 4 [ 2
checksum | | _________ Data (presentspeed) L_________|
error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

* Reads out the present speed. (Unit : [r/min])
« Output value in 16 bit
* Speed will be "-" for CW and "+" for CCW.

| J
' ™
d d
o e « Read out of Present Torque Output
Reception data Transmission data
0 3
axis axis
5 | 2 5 | 2
checksum | | ________I Data (presenttorque) L _________|
H
error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

* Reads out the present torque output. (Unit : Converted with "Rated motor torque = 2000)
« Output value in 16 bit
» Torque command will be "-" value for CW and "+" value for CCW.
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e ™
Comg‘a”d m%de « Read out of Deviation Counter
Reception data Transmission data
0 5
axis axis
6 | 2 6 | 2
checksum | data (deviation) L |
H
Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

* Reads out the present deviation counter value. (Unit : [pulse]

« Output value in 32 bit

* Becomes "+" when the encoder is located at CW direction against position command, and "-" when it is located at
CCW direction.

. J
( N\
command mode ;
> 7 * Read out of Input Signal
Reception data Transmission data
0 5
axis axis
7 | 2 7 | 2
checksum datalL
"""""""" dataH
Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
Data
bit7 6 5) 4 3 2 1 0
Reserved Switching of Speed zero Control mode | CCW over-travel | CW over-travel | Alarm clear Servo-ON
electronic gear | clamp switching inhibit inhibit
bit15 14 13 12 11 10 9 8
Internal speed | Internal speed i itchi
Reserved Reserved comman Comman Reserved Counter clear | Gain switching _Commahr]d. pulse
selection 2 selection 1 input inhibition
hit23 22 21 20 19 18 17 16
Reserved Reserved Torque limit 'Crg%rrf%aal i eed | Damping control | Reserved Reserved Reserved
switching selection 3 switching
bit31 31 29 28 27 26 25 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

« CW over-travel inhibit, CCW over-travel inhibit, speed zero clam and command pulse input inhibit become 1 when
opened.
Other input signals are 0 when opened.

juswa|ddng
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d ..
o m%de « Read out of Deviation Counter
Reception data Transmission data
0 7
axis axis
8 | 2 8 | 2
checksum  data L
alarmdata e
bit8 External scale | [TTTTTTmmmTmmTT data H 77
bit7 Over-load alarm data L
bit6é Fanlock (. pTTTTTmmmmmmm T H T
bit5 Over-regeneration error code
bit0 Battery checksum
error code
bit7 6 5) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
Reserved In-speed Torque in-limit | Zero speed Release of Positioning Servo-Alarm Servo-Ready
. . complete
etection mechanical brake | (in-position)
bit15 14 13 12 11 10 9 8
Reserved Reserved Dynamic brake | Reserved Reserved Eé’giﬁé%siﬁg At-speed Reserved
engagement complete
bit23 22 21 20 19 18 17 16
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
bit31 31 29 28 27 26 25 24
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
* The table below shows the relation of the signals and actions.
Signal title 0 1
Servo-Ready Servo-Not Ready At Servo-Ready
Servo-Alarm Normal At Servo-Alarm
Positioning completed Positioning not completed Positioning in-complete
Release of mechanical brake Mechanical brake engaged Mechanical brake released
Zero speed detection Zero speed not detected Zero speed detected
Torque in-limit Torque not in-limit Torque in-limit
At-speed (Speed arrival) Not at-speed(Speed not arrived) Speed arriving
In-speed (Speed coincidence) Not in-speed(Speed not coincided) In-speed (Speed coincided)
Full-closed positioning complete Full-closed positioning not completed | Full-closed positioning completed
Dynamic brake engagement Dynamic brake released Dynamic brake engaged
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4 N\
d -
comEn m%de « Read out of Present Speed, Torque and Deviation Counter
Reception data Transmission data
0 9
axis axis
9 | 2 9 | 2
checksum daaL ]
(speed) H
| Gawl |
(torque) H
| Gaal ]
""""""" (deviaton) H ]
error code
checksum
Error cod
bit7 6 5) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Output value of speed and torque are in 16 bit and deviation in 32 bit.
« Unit and sign of the output data is as same as that of command No. 24 (command = 2, mode = 4), 25 (mode = 5)
and 26 (mode = 6).
. J
e ™
d d . .
o e « Read out of Status, Input Signal and Output Signal
Reception data Transmission data
0 0Dh
axis axis
A | 2 A | 2
checksum control mode
status
______________ inputsignal L_____________|
[ inputsignalH ]

output signal H
alarm data L

alarm data H
error code
checksum
Error cod
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

« Meaning of each bit of control mode, status, input signal, output signal and alarm data is as same as that of command
No. 20 (command = 2, mode = 0), 27 (mode = 7) and 28 (mode =8).

juswa|ddng
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-
command mode
> C * Read out of External Scale
Reception data Transmission data
0 0Bh
axis axis
c | 2 c | 2
checksum | | ____________ encoder D (L)____________|
H)
_______________ status (L) _____________|
(H)
_______________________ (O
| ______ absolute position data (48bit) ______|
(H)
error code
checksum
Encoder ID
Encoder ID (L) Encoder ID (H)
ST771 Address "0" data of EEPROM 32h
AT500series Address "0" data of EEPROM 31lh
« Command error occurs at other control modes than full-closed control.
¢ ST771
Status (L)
bit7 6 5 4 3 2 1 0
Thermal alarm | Signal intensity | Signal intensity | Transducer ABS detection | Hardware Initialization Over speed
alarm error error error error error
Status (H)
bit7 6 5 4 3 2 1 0
0 0 Encoder Encoder 0 0 0 0
error *1 error *2
*1  bit5 : Logical sum of bit0 to bit 5 of status (L) *2 bit4 : logical sum of bité and bit 7 of status (L)
« AT500 series
Status (L)
bit7 6 5) 4 3 2 1 0
Thermal alarm |0 Communication [ CPU, memory | Gapacity and Encoder Initialization Over speed
photoeléctric non-matching
error error error error error
Status (H)
bit7 6 5 4 3 2 1 0
0 0 Encoder Encoder 0 0 0 0
error *3 alarm *4
*3  bit5 : Logical sum of bit0 to bit 5 of status (L) *4 hit4 : logical sum of bité and bit 7 of status (L)
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Absolute position data = 48bit (0 x 800000000000 to 0 x 7FFFFFFFFFFFh)
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e ™
command d
5 e « Read out of Absolute Encoder
Reception data Transmission data
0 0Bh
axis axis
D | 2 D | 2
checksum | ____________encoderID (L) ___________]
(H)
_______________ status (L) |
(H)
S (O R
_____________ single-tundata ___________|
(H)
____________ multi-tumdata (L)
(H)
0
Error code
checksum
Encoder ID (L) Encoder ID (H)
17bit absolute 3 11h
Status (L)
bit7 6 5 4 3 2 1 0
Battery alarm | System down | Multi-turn error | 0 Counter Count error Full absolute Over speed
overflow status
Status (H)
« bit4 : System down
« bit5 : Battery alarm, multi-turn error, counter overflow, count error, full absolute status and logical sum of over speed
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Command error will occur when you use the above encoder or absolute encoder as an incremental encoder.
« Single turn data = 17bit (000000h to 01FFFFh)
* Multi-turn data = 16bit (0000h to FFFFh)
. J
( N\
d . .
omen m?zde « Read out of External Scale Accumulation and Deviation
Reception data Transmission data
0 9
axis axis
E | 2 E | 2
checksum ey
| ____________®ermalscale ___________|
______________ FBpulsesum |
(H)
IS C) B
__________ external scale deviation |
I
error code
checksum
Error code
bit7 6 o) 4 3 2 1 0
0 : Normal Command error | RS485 error
1: Error
« External scale FB pulse sum will return the present position of the external scale counter in absolute coordinates from
the starting point. 0
« External scale FB pulse sum will be "-" for CW and "+" for CCW. =
« External scale deviation becomes "+" when the external scale is positioned at CW direction against position '%
command, and "-" when it is positioned at CCW direction. 3
g
. J -
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Comga”d m%de « Individual Read out of Parameter
Reception data Transmission data
1 3
axis axis
0 | 8 0 | 8
parameterNo. | | ______ | parametervaluel |
checksum H
error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error No.Error
1: Error

« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.

Comg‘a”d m‘ide « Individual Writing of Parameter
Reception data Transmission data
3 1
axis axis
1 | 8 1 | 8
parameter No. error code
____________ parametervaluel __________| checksum
H
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Data Error Command error| RS485 error No.Error
1: Error

to EEPROM (mode = 4).

value exceeds the setup range.

« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.
« This command change parameters only temporarily. If you want to write into EEPROM, execute the parameter writing

« Set up parameters not in use to 0 without fail, or it leads to data error. Data error also occurs when the parameter

command mode « Writing of Parameters to EEPROM
Reception data Transmission data
0 1
axis axis
4 | 8 4 | 8
checksum error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Data Error Command error| RS485 error Control LV
1: Error

« Writes the preset parameters to EEPROM.

(when all parameters have been changed.)
« Data error will occur when writing fails.

» Transmission data will be returned after EEPROM writing completes. It may take max. 5sec for EEPROM writing

« When under-voltage occurs, error code of control LV will be returned instead of executing writing.
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~\

Comg‘a”d m%de « Read out of Present Alarm Data
Reception data Transmission data
0 2
axis axis
0 | 9 | 9
checksum alarm No.

error code
checksum

Error code

bit7 6 5) 4 3 1 0
0 : Normal Command error| RS485 error
1: Error

« If no alarm occurs, alarm No. becomes 0.
(For alarm No., refer to P.252, "Protective function (What is alarm code ?)" of When in Trouble.

|
e ™
command mode i .
9 0 e Individual Read out of Alarm History
Reception data Transmission data
1 3
axis axis
1 | 9 | 9
history No. history No.
checksum alarm No.
error code
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normal Command error| Command error| No.Error
1: Error
« History No. 1 to 14 represents latest to 14th latest error event.
« No. error will occur when you enter other value than 1 to 14.
| J
' ™
command mode .
9 0 e Batch Read out of Alarm History
Reception data Transmission data
0 OFh
axis axis
2 | 9 | 9
checksum 1st. latest alarm No.
2nd. latest alarm No.
14th. latest alarm No.
Error code
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normal Command error| Command error
1: Error

¢ You can read out last 14 error events.
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Comga”d m%de « Alarm History Clear
Reception data Transmission data
0 1
axis axis
3 | 9 3 | 9
checksum Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Data Error Command error| RS485 error Control LV
1: Error

« Clears the alarm data history.

« Data error will occur when you fail to clear.

« When under-voltage of control power supply occurs, error code of control LV will be returned instead of executing
writing.

command mode « Alarm Clear
Reception data Transmission data
0 1
axis axis
4 | 9 4 | 9
checksum Error code
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Command error| RS485 error
1: Error

« Clears the present alarm. (only those you can clear)

Comga”d m%de « Absolute Clear
Reception data Transmission data
0 1
axis axis
B | 9 B | 9
checksum Error code
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Command error| RS485 error
1: Error

« Clears absolute encoder error and multi-turn data
* Command error will be returned when you use other encoder than 17bit absolute encoder.

302



[Supplement]

e ™
command m%de « Individual Read out of User Parameter
Reception data Transmission data
1 9
axis axis
0 | B 0 | B
parameterNo. | | __________ Pparametervalue L __________|
checksum H
______________ MIN.valve L |
H
______________ MAX.value L |
H
_______________ Property L _____________|]
H
Error code
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter Display inhibited (for special Change at System related
not in use customer) initialization
bit15 14 13 12 11 10 9 8
Read only
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error No.Error
1: Error
« If the parameter No. is not within the range of 0 x 00 to 0 x 7F, No. error will be returned.
. J
e ™
Comg‘a”d m‘ide « Page Read out of User Parameter
Reception data Transmission data
1 82h
axis axis
1 | B 1 | B
page No. page No.
checksum | | __________ Pparametervalue L __________|
(No.0) H
______________ MIN.valve L |
(No.0) H
______________ MAX.value L |
(No.0) H
______________ Property L ____________]
(No.0) H
____________ parametervalue L |
(No.0fh) H
______________ MIN.value L |
(No.0fh) H
______________ MAX.value L |
(No.0fh) H
_______________ Property L _________|
(No.0fh) H
error code
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter Display (for special Change at System related
not in use inhibited customer) initialization
bitl5 14 13 12 11 10 9 8
Read only
Error code (:/J
bit7 6 5 4 3 2 1 0 o
0 : Normal Command error| RS485 error No.Error _%
1: Error 3
[0}
« Designate 0 to 7 to page No. and read out 16 parameters from each specified page. =
« No. error will be returned when other No. than 0 to 7 is entered to page No.
. J
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Comga”d mgde « Page Writing of User Parameter
Reception data Transmission data
21h 2
axis axis
2 | B | B
page No. page No.
______________ parameterL ] Error code
(value of No. 0) H checksum
____________ parametervaluel __________|
(value of No. 1) H
____________ parametervaluel |
(value of No. Oth) H
checksum
Error code
bit7 6 5) 4 3 1 0
0 : Normal Data Error Command error| RS485 error No.Error
1: Error

« Designate 0 to 7 to page No. and write 16 parameters from each specified page.

« Set up o to parameters not in use without fail, or data error will occur. Data error will also occurs when data exceeding
the setup range is transmitted.

« No. error will be returned when other No. than 0 to 7 is entered to page No.
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Division Ratio for Parameters

Relation between Electronic Gear and Position Resolution or Traveling Speed

Driver

Electronic gear ratio Rotational speed : N[r/min]

Pulse train position

Pr4A ‘
command >l D= Pr48x2 o | - —@ Machine
Travel distance : P1 [P] PraB —

Traveling speed : F [PPS] @Reduction ratio : R
Encoder

_ Encoder pulse counts : E [P/r]
Example of ball screw drive * 10000 (=A/B-phase 2500 [P/r] x 4)
by servo motor * 131072 (=17-bit)

Here we take a ball screw drive as an example of machine.
A travel distance of a ball screw M [mm] corresponding to travel command P1 [P], can be described by the
following formula (1) by making the lead of ball screw as L [mm]

M=P1Xx(D/E) X (1/R) XL wevrrrvvrrrnrnnn. (1)
therefore, position resolution (travel distance AM per one command pulse) will be described by the formula (2)
MM =(D/E) X (L/R) X L ceeeiiviiiiiiiiiiis (2)

modifying the above formula (2), electronic gear ratio can be found in the formula (3).
D=(AMXEXR)XL cccocoeeiiiiiriiiiinnnn, 3)
Actual traveling velocity of ball screw, V[mm/s] can be described by the formula (4) and the motor rotational
speed, N at that time can be described by the formula (5).
V=FX(D/E) X (L/R) XL ..ccoeverrrrrrrnen (4)
N=FX(D/E)X60 .....eooevrrrrrrrrrrrnnnn (5)
modifying the above formula (5), electronic gear ratio can be found in the formula (6).
D=(NXE) (FX60)....cceeerrrrrrrrrnnee. (6)

<Notes>

1) Make a position resolution, AM as approx. 1/5 to 1/10 of the machine positioning accuracy, A€, consider-
ing a mechanical error.

2) Set up Pr48 and Pr4B to any values between 1 to 10000.

3) You can set up any values to a numerator and denominator, however, action by an extreme division ratio
or multiplication ratio cannot be guaranteed. Recommended range is 1/50 to 20 times.

4) 2" Decimal
2° 1
2t 2
22 4
2 8
2 16
2° 32
26 64
2’ 128
28 256
2° 512
210 1024
21 2048
212 4096
213 8192
21 16384
218 32768
216 65536
217 131072
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. . AM X E xR Prag x 27
Electronic gear ratio D = ] D= PraB
] Lead of ball screw, L =10mm
Gear reduction ratio, R =1 Pr48 = 10000
Position resolution, 0.005 x 10000 x 1 10000 x 2° Pr4A = 0
AM =0.005mm 10 =5 %000
Encoder, 2500P/r Pr4B = 2000
(E= 10000P/r)
Lead of ball screw, L =20mm
Gear reduction ratio, R =1 "D = 1" is the
Position resolution 0.0005 x 10000 x 1 D <1, hence "
' =0.25 o condition for
AM =0.0005mm 20 use 17-bit. . :
Encoder, 2500P/r minimum resolution.
(E= 10000P/r)
0.0005 x 2"'x 1
- 20 Prdag8 =1
Encoder : 17-bit (E =27 P/r) 17 5 PrdA =15
1x2 L2 x 2 Pr4B = 10000
40000 2% x 10000

Motor rotational speed (r/min), N = F x E

X 60

Lead of ball screw, L =10mm

Gear reduction ratio, R = 1 1x 2% 1
Position resolution, 500000 x —coog” X g X60
AM = 0.0005mm
Line driver pulse input, 50 % 60 1 750
500kpps T OUXBUX o T
Encoder, 17-bit
. . NxE Pr48 x 2P
Electronic gear ratio D = D=————"7-"—"-—
g F x 60 Pr4B
D = _2000x 2" 2" x 1000 x 2"/
500000 x 60 30000060 Prag=1
- 5 PraA=15

Ditto 1 >3<“& X2 1x2 Pr4B=3750
To make it to 2000r/min. 2" x 3750 3750

Travel distance per command pulse (mm)

(Position resolution)

D 1
AM = E X R XL
2® 1 1 1 20 20
—— X — x20= = =0.00133
3750 © 27 X1 X777 3750 X 27 T 3750x4 mm
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i.biyik
Note
Lead of ball screw= vidalı mil boşluğu (hadve)
Gear reduction ratio= redüktör oranı
Position resolution= pozisyon çözünütlülüğü




Conformity to EC Directives and UL Standards

(EC Directives |

The EC Directives apply to all such electronic products as those having specific functions and have been
exported to EU and directly sold to general consumers. Those products are required to conform to the EU
unified standards and to furnish the CE marking on the products.

However, our AC servos meet the relevant EC Directives for Low Voltage Equipment so that the machine or
equipment comprising our AC servos can meet EC Directives.

(EMC Directives )

MINAS Servo System conforms to relevant standard under EMC Directives setting up certain model (condi-
tion) with certain locating distance and wiring of the servo motor and the driver. And actual working condition
often differs from this model condition especially in wiring and grounding. Therefore, in order for the machine
to conform to the EMC Directives, especially for noise emission and noise terminal voltage, it is necessary to
examine the machine incorporating our servos.

(Conformed Standards )

Subject Conformed Standard
Motor | IEC60034-1 IEC60034-5 UL1004 CSA22.2 No0.100 Conforms to Low-
EN50178 UL508C Voltage Directives

Radio Disturbance Characteristics of Industrial, Scientific

ENSS011 and Medical (ISM) Radio-Frequency Equipment
Motor/ | EN61000-6-2 Immunity for Industrial Environments
Motor | IEC61000-4-2  Electrostatic Discharge Immunity Test Standards
and IEC61000-4-3  Radio Frequency Electromagnetic Field Immunity Test referenced by

— — - EMC Directi
driver | IEC61000-4-4 Electric High-Speed Transition Phenomenon/Burst Immunity Test rectives

IEC61000-4-5 Lightening Surge Immunity Test
IEC61000-4-6 High Frequency Conduction Immunity Test
IEC61000-4-11 Instantaneous Outage Immunity Test

IEC : International Electrotechnical commission
E N : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

Composition of Peripheral Equipments

(Installation Environment |
Use the servo driver in the

. . Control box
environment of Pollution De-
gree 1 or 2 prescribed in Controller
IEC-60664-1 (e.g. Install the
driver in control panel with Insulated power supply
i for interface
IP54 protection structure.) EJCN X5
o Driver
Noise fllter_s for Noise filters
Power signal lines for
supply \ CN X1 signal lines
O Circuit | | Ground-fault L L1
breaker| |breaker (RCD) é\lmse filter t% CN )L(Jz Motor
/ v
Lic w
L2C S
Surge
absorber J_ D EN X6

-+ Protective earth (PE)
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(Power Supply )

100V type : Single phase,
(A, B and C-frame)

200V type : Single phase,
(B, C-frame)

200V type : Single/3-phase,

(C, D-frame)
200V type : 3-phase,
(E, F-frame)

0,

100v 0% 4
_15%
0,

o00v T10% 4,
_15%
0,

s00v T10% 4,
_15%
0,

200v T10% g
_15%

+10%

115V 50/60Hz
_15%
0,

240v T10% 506012
_15%
0,

240v T10% 506012
_15%
0,

230v 0% 50/60H;
_15%

[Supplement]

(1) This product is designed to be used at over-voltage category (Installation category) Il of EN 50178:1997.
If you want to use this product un over-voltage category (Installation category) Ill, install a surge ab-
sorber which complies with EN61634-11:2002 or other relevant standards at the power input portion.

(2) Use an insulated power supply of DC12 to 24V which has CE marking or complies with EN60950

(Circuit Breaker )

Install a circuit breaker which complies with IEC Standards and UL recognizes (Listed and @ marked)
between power supply and noise filter.

(Noise Filter |

When you install one noise filter at the power supply for multi-axes application, contact to a manufacture of

the noise filter.

Option part No.

Voltage specifications
for driver

Manufacturer's part No.

Applicable driver (frame)

Manufacturer

DVOP4170 |Single phase 100v/200V| SUP-EK5-ER-6 A and B-frame Okaya Electric Ind.
1008%1(')2-0 Terminal cover
7.0 75.0 50 P 1.0 S
5 B N Circuit diagram ouUT
n w2 L L
e | B I D 1 '@
. Lape a S22 - R . .
= 3|3 0.8 = @ o+ &L .mc)}“? .m L L, @
)R N @ o 1 ° @
2-045x6.75 2-945 6— M4 ((11;(5))]
Option part No. | V°'"9g skecifications y1anyfacturer's part No.| Applicable driver (frame))  Manufacturer

DV0P4180 3SUP-HQ10-ER-6 C-frame .
3-phase 200V Okaya Electric Ind.
DVOP4220 P 3SUP-HU30-ER-6 | D and E-frame y
A
B Circuit diagram
< H IN ouT
5 Earth terminal L1
) M4 Do s o ®
@ Siu @ o [ [ Naaas [ =8
olul o (L0~ (I
Screw for cover ® o i oM J_J__|_ o ®
M3
3 i R TJoxt  oxd
M4 e
—M—\Cmr AlB|c|D|E|F[G[H|K]|L
) oo 0000 oo DVOP4180 |115[105| 95| 70 | 43| 10| 52[5.5|M4| M4
= ™ Body DVOP4220 [145(135(125| 70 | 50 | 10| 52(5.5|M4| M4
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Conformity to EC Directives and UL Standards

Option part No.|0'ta9¢ specifications|y1antacturer's part No.|Applicable driver (frame)] Manufacturer
DVOP3410 3-phase 200V 3SUP-HL50-ER-6B F-frame Okaya Electric Ind.
28§7i03.0 Circuit diagram
IN ouT
2-95.5x7 255+1.0 2-95.5 ITTTTTTTTTmmmsosssssssossosossososooooon i
150 N\ 240 /- O
@ ; Lod ll Lo i @
6-6M |5 1 s TT P 3
&0 @ T —®
- Label =78 o —l — 6
8% 1 1T T
< 000 5% 111 00 77 |
S 25 AR | 0 O NP

(Surge Absorber |
Provide a surge absorber for the primary side of noise filter.

Option part No. |Ve'tage specifications|y1antacturer's part No.|  Manufacturer

DVOP1450 3-phase 200V R .A.V-781BXZ-4 | Okaya Electric Ind.
94.240.2 w| = Circuit diagram
5 3
o 1) 2 3 ®
ocooo | &
&
HUH D — U UL-1015 AWG16
1t & T
oEE S
2 :
N <

—

41+1

Option part No. |Vo!tage specifications |yianfacturer's part No.|  Manufacturer

DVOP4190 Single phase 100/200V| R . A .V-781BWZ-4 | Okaya Electric Ind.

4.240.2 o
g o] = Circuit diagram
w -
1 2
coo |'3 @ @) %>
&
DU D — D UL-1015 AWG16 @
o / :
i & [
o@ S
n
B <
N -

—

41+1

<Remarks>

Take off the surge absorber when you execute a dielectric test to the machine or equipment, or it may
damage the surge absorber.
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[Supplement]

(Noise Filter for Signal Lines * |

Install noise filters for signal lines to all cables (power cable, motor cable, encoder cable and interface cable)
* In case of D-frame, install 3 noise filters at power line.

Option part No. |Manufacturer's part No.| Manufacturer
DVOP1460 ZCAT3035-1330 TDK Corp.

39+1

Mass: 62.89

(Grounding )

(1) Connect the protective earth terminal ( @ ) of the driver and the protective earth terminal (PE) of the
control box without fail to prevent electrical shocks.

(2) Do not make a joint connection to the protective earth terminals ( @ ). 2 terminals are provided for
protective earth.

(Ground-Fault Breaker |
Install a type B ground fault breaker (RCD) at primary side of the power supply.

<Note>
For driver and applicable peripheral equipments, refer to P.32 "Driver and List of Applicable Peripheral
Equipments" of Preparation.

Driver and List of Applicable Peripheral Equipments (EC Directives)

Refer to P.28 to 41, "System Configuration and Wiring"

(Conformity to UL Standards |

Observe the following conditions of (1) and (2) to make the system conform to UL508C (File No. E164620).
(1) Use the driver in an environment of Pollution Degree 2 or 1 prescribed in IEC60664-1. (e.g. Install in the
control box with IP54 enclosure.)
(2) Install a circuit breaker or fuse which are UL recognized (LISTED @ marked) between the power supply
and the noise filter without fail.
For the rated current of the circuit breaker or fuse, refer to P.32, "Driver and List of Applicable Peripheral
Equipments" of Preparation.
Use a copper cable with temperature rating of 60°C or higher.
Tightening torque of more than the max. values (M4:1.2N-m, M5: 2.0N-m) may break the terminal block.
(3) Over-load protection level
Over-load protective function will be activated when the effective current exceeds 115% or more than the
rated current based on the time characteristics. Confirm that the effective current of the driver does not
exceed the rated current. Set up the peak permissible current with Pr5E (Setup of 1st torque limit) and
Pr5F (Setup 2nd torque limit).

juswa|ddng
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Options

Specifications of for Motor Connector

 Pin disposition for encoder connector * Pin disposition for motor/brake connector (with brake)

MSMA MSMA MSMA 1kW, 1.5kW, 2kW | MSMA  3kW, 4kW, 5kW
MDMA MDMA MDMA 1kW, 1.5kW, 2kW E MDMA 3kW, 4kW, 5kW
MEMA MFMA MFMA 400W, 1.5kW ' MFMA  2.5kW, 4.5kW
MHMA MHMA MHMA 500W, 1kW, 1.5kwW : MHMA  2kW,3kW,4kW,5kW
MGMA MGMA MGMA 900W MGMA 2kW, 3kW, 4.5kW

N/MS3102A20-29P
 Specifications of 2500P/r
incremental encoder

N/MS3102A20-29P

* Specifications of 17bit
absolute/incremental

JLO4V-2E20-18PE-B-R
(by Japan Aviation
Electronics or equivalent)

JL04V-2E24-11PE-B-R
(by Japan Aviation
Electronics or equivalent)

MDMA  1kW, 1.5kW, 2kW

MHMA 500w, 1kw, 1.5kw

MGMA 900W

JLO4V-2E20-4PE-B-R
(by Japan Aviation

MDMA 3kW, 4kW, 5kwW

MHMA  2kW,3kW,4kW,5kwW

MGMA 2kW, 3kW, 4.5kW

JLO4V-2E22-22PE-B-R
(by Japan Aviation

encoder : :
Pin No.|Content||Pin No./Content Pin No.|Content||Pin No.[Content EIo! Conteht BNt 0ot
G Brake A Brake
A NC K PS A NC K PS
H Brake B Brake
B NC L PS B NC L PS A NC C NC
¢ NC M_|NC ¢ | NE M_|_NC F U-phase D U-phase
D | NC N | NC D | NC N NC | V-phase E V-phase
E | NC P | NC E | NC P | NC B W-phae F W-phae
F NC R NG F NC R NG E Earth G Earth
cfeorite Tae | Fefror s faars) | | o eanh R
LSS ) |rEns = Ne ! Ne
*Connection to Pin-S and T are not
required when used in icremetal.
 Pin disposition for motor/brake connector (without brake)
MSMA  1kW, 1.5kW, 2kW MSMA 3kW, 4kW, 5kwW MFMA 400W, 1.5kW MFMA 2.5kW, 4.5kW

JLO4V-2E20-18PE-B-R

(by Japal

n Aviation

JLO4V-2E24-11PE-B-R
(by Japan Aviation

Electronics or equivalent) Electronics or equivalent) Electronics or equivalent) Electronics or equivalent)
PIN No. Content PIN No. Content PIN No. Content PIN No. Content
A U-phase A U-phase G NC A NC
B V-phase B V-phase H NC B NC
C W-phae C W-phae A NC C NC
D Earth D Earth F U-phae D U-phae

| V -phae E V-phae
B W-phae F W-phae
E Earth G Earth
D Earth H Earth
C NC I NC

Do not connect anything to NC pins.
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Table for junction cable by model of MINAS A4 series

[Supplement]

Motor type Type of junction cable Part No of junction cable | Fig.No.
MAMA 100W to 750W | Encoder 17bit, 7-wire | With battery holder for absolute encoder MFECAO**OEAE | Fig.2-1
MSMD  50W to 750W Without battery holder for absolute encoder | MFECAQO**0EAD | Fig.2-2
MQMA 100W to 400W 2500P/r, 5-wire MFECAO**0EAM | Fig.2-3

Motor MFMCAO**OEED | Fig.3-1

Brake MFMCBO**0GET | Fig.5-1

MSMA 1.0kW, 1.5kW Encoder 17bit, 7-wire | With battery holder for absolute encoder MFECAO**OESE | Fig.2-4
MDMA 1.0kW, 1.5kwW Without battery holder for absolute encoder | MFECAO**OESD | Fig.2-5
MHMA 0.5kW to 1.5kW 2500P/r, 5-wire MFECAO**OESD | Fig.2-5
MGMA 900W Motor without Brake MFMCDO**2ECD | Fig.3-2
Brake MFMCAO0**2FCD | Fig.4-1

MSMA 2.0kWw Encoder 17bit, 7-wire | With battery holder for absolute encoder MFECAOQO**OESE | Fig.2-4
MDMA 2.0kW Without battery holder for absolute encoder | MFECAO**OESD | Fig.2-5
MHMA 2.0kwW 2500P/r, 5-wire MFECAO**OESD | Fig.2-5
Motor without Brake MFMCDO**2ECT | Fig.3-3

Brake MFMCAO0**2FCT | Fig.4-2

MSMA 3.0kW to 5.0kW | Encoder 17bit, 7-wire | With battery holder for absolute encoder MFECAO**OESE | Fig.2-4
MDMA 3.0kW to 5.0kw Without battery holder for absolute encoder | MFECAOQO**0ESD | Fig.2-5
MHMA 3.0kW to 5.0kW 2500P/r, 5-wire MFECAO**0ESD | Fig.2-5
MGMA 2.0kW to 4.5kW | Motor without Brake MFMCAO**3ECT | Fig.3-4
Brake MFMCAO0**3FCT | Fig.4-3

MFMA 0.4kW, 1.5kW Encoder 17bit, 7-wire | With battery holder for absolute encoder MFECAO**OESE | Fig.2-4
Without battery holder for absolute encoder | MFECAO**0ESD | Fig.2-5

2500P/r, 5-wire MFECAO**OESD | Fig.2-5

Motor without Brake MFMCAOQ0**2ECD | Fig.3-5

Brake MFMCAO0**2FCD | Fig.4-1

MFMA 2.5kW, 4.5kW Encoder 17bit, 7-wire | With battery holder for absolute encoder MFECAO**QESE | Fig.2-4
Without battery holder for absolute encoder | MFECAO**0ESD | Fig.2-5

2500P/r, 5-wire MFECAO**OESD | Fig.2-5

Motor without Brake MFMCDO**3ECT | Fig.3-6

Brake MFMCAO0**3FCT | Fig.4-3
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(

Options

Junction Cable for Encoder

( MFECAO*0EAE )

Fig. 2-1

MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W
17-bit absolute encoder with battery holder

110

300

16)

(28)

OIEINC)]

Note) Battery for absolute encoder is an option.

( MFECA0™0EAD )

Fig. 2-2

e

17-bit incremental encoder without battery holder

Radnl="

(16)
H

(14) _I(4)

S

( MFECAO*0EAM )

N

- 2500P/r encoder
Fig. 2-3 .
Jd b laTe—ne i

l(4>

4) (14)

( MFECA0*0ESE

MSMA, MDMA, MHMA, MGMA, MFMA
17-bit absolute encoder with battery holder

110

Fig. 2-4

(28)

[ [te=

Note) Battery for absolute encoder is an option.

( MFECA0*0ESD )

Fig. 2-5

L

MSMA, MDMA, MHMA, MGMA, MFMA

(26.5)

Radnl="

poqura:

Title Part No. Manufacturer ||L(m)| Part No.
Connector 551055100-0600 or Molex Inc 3 | MFECAQ030EAE
55100-0670 (lead-free) ) 5 | MFECA0050EAE
Connector 172161-1 Tyco 10 | MFECA0100EAE
Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAE
2 Oki
Cable 0.20mm*x 4P Electric Cable Co.
MSMD 50W to 750W, MQMA100W to 400W, MAMA 100W to 750W
Title Part No. Manufacturer ||L(m)| Part No.
Connector 55100-0600 or Molex Inc 3 | MFECAQ030EAD
55100-0670 (lead-free) ) 5 | MFECAQ050EAD
Connector 172161-1 Tyco 10 | MFECAQ100EAD
Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAD
2 Oki
Cable 0.20mm*x 3P Electric Cable Co.
MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W
Title Part No. Manufacturer ||L(m)| Part No.
Connector 55100-0600 or Molex Inc 3 | MFECAOO30EAM
55100-0670 (lead-free) ) 5 | MFECAOO50EAM
Connector 172160-1 Tyco 10 | MFECAQ100EAM
Connector pin 170365-1 Electronics AMP || 20 | MFECA0200EAM
2 Oki
Cable 0.20mm*x 3P Electric Cable Co.
Title Part No. Manufacturer ||L(m)| Part No.
55100-0600 or 3 | MFECAQ030ESE
Connector | 551000670 (lead-free)| MO N 5 | MFECAQDS0ESE
Straight plug | N/MS3106B20-29S | Japan Aviation 10 | MFECA0100ESE
Cable clamp N/MS3057-12A Electronics Ind. || 20 | MFECA0200ESE
2 OKi
Cable 0.20mm?" x 4P Electric Cable Co.
17-bit incremental encoder without battery holder, 2500P/r encoder
Title Part No. Manufacturer ||L(m)| Part No.
55100-0600 or 3 | MFECAQ030ESD
connector | 551000670 (lead-free) | MO C | 5 T WrecawsoEsD
Straight plug | N/MS3106B20-29S | Japan Aviation 10 | MFECAO0100ESD
Cable clamp N/MS3057-12A Electronics Ind. || 20 | MFECA0200ESD
Cable 0.20mm? x 3P Oki

Electric Cable Co.




Fig. 3-1

(50)

(50)

[Supplement]

Junction Cable for Motor (ROBO-TOP® 105°C 600V-DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.
( MFMCAO*0EED ] MSMD 50W to 750W, MQMA 100W to 400W, MAMA 100W to 750W

el

==

(911)

——

<1220
S

10.0

MFMCDO**2ECD
( )

Fig. 3-2

237.3
—

(50)

(912.5)

( MFMCDO**2ECT ) MSMA 2.0kW, MDMA 2.0kW

Fig. 3-3

237.3
—

(50)

(912.5)

MFECAO**3ECT
( )

Fig. 3-4

240.5
—

L

(50)

(014)

( MFMCAO*2ECD ] MFMA 400W to 1.5kW

Fig. 3-5

237.3
—

L

(50)

(912.5)

[MFECDO**3ECT ) MEMA 2.5KW to 4.5KW

Fig. 3-6

243.7
—

(50)

(914)

MSMA 1.0kW to 1.5kW, MDMA 1.0kW to 1.5kW
MHMA 500W to 1.5kW, MGMA 900W

MSMA 3.0kW to 5.0kwW, MDMA 3.0kW to 5.0kW
MHMA 2.0kW to 5.0kW, MGMA 2.0kW to 4.5kW

Title Part No. Manufacturer
Connector 172159-1 Tyco L(m)| Part No.
Connector pin 170366-1 Electronics AMP || 3 | MFMCA0030EED
Rod terminal | Al0.75-8GY Phoenix 5 | MFMCAOQQ50EED
Vinyl insulated N1.25-M4 J.S.T Mfg. Co., || 10 | MFMCA0100EED
round terminal ’ Ltd. 20 | MFMCA0200EED

Cable ROBO-TOP 600V 0.75mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer
Straight plug [JLO4V-6A20-4SE-EB-R| Japan Aviation |[L(m)| Part No.
Cable clamp [JL04-2022CK(14)-R| Electronics Ind. 3 | MFMCDO0032ECD
Rod terminal |  Al2.5-8BU Phoenix 5 | MFMCD0052ECD
Vinylinsulated N1.25-M4 J.S.T Mfg. Co., || 10 |MFMCD0102ECD
round terminal ) Ltd. 20 | MFMCD0202ECD

Cable ROBO-TOP 600V 2.0mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer ||L(m)| Part No.
Straight plug [JL04V-6A20-4SE-EB-R| Japan Aviation 3 | MFMCDO0032ECT
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 5 | MFMCD0052ECT
Vinyl insulated 10 | MFMCD0102ECT
round terminal |\ --2>"M4 | IS.TMIG. Co. L 1o T cpoanzecT

Cable ROBO-TOP 600V 2.0mm? | Daiden Co.,Ltd.

Title Part No. Manufacturer |[L(m)| Part No.
Straight plug |JL04V-6A22-22SE-EB-R| Japan Aviation 3 | MFMCAQO33ECT
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 5 | MFMCAQ053ECT
Vinyl insulat 10 | MFMCAQ103ECT
! é‘r‘miﬁgl NL25-M4 | JSTMg. Co. Lid. | |5 —huen &0 2o

Cable  [ROBO-TOP 600V 3.5mm?| Daiden Co.,Ltd.

Title Part No. Manufacturer
Straight plug |JL04V-6A20-18SE-EB-R| Japan Aviation |[L(m)| Part No.
Cable clamp |JL04-2022CK(14)-R| Electronics Ind. 3 | MFMCA0032ECD
Rod terminal | AI2.5-8BU Phoenix 5 | MFMCA0052ECD
Vinyl insula_ted N1.25-M4 J.S.T Mfg. Co., 10 | MFMCA0102ECD
round terminal ) Ltd. 20 | MFMCA0202ECD

Cable ROBO-TOP 600V 2.0mm? | Daiden Co.,Ltd.

Title Part No. Manufacturer |[L(m)| Part No.
Straight plug |JL04V-6A24-11SE-EB-R| Japan Aviation 3 | MFMCDO033ECT
Cable clamp |JL04-2428CK(17)-R| Electronics Ind. 5 | MFMCDO0S3ECT
Vinyl insul 10 | MFMCDO103ECT
Viny s rﬁfﬁgl NL25-M4 | 1STMig. Co, Lid. | |2 i o0 o

Cable  [ROBO-TOP 600V 35mm?| Daiden Co.,Ltd.
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Options

Junction Cable for Motor with Brake (ROBO-TOP® 105°C 600V:DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

( MFMCAO*2FCD )

Fig. 4-1 MGMA 900W
L (50)
é D=
— ([—
E§ —

( MFMCAO®2FCT ]  MSMA 2.0kW, MDMA 2.0kW
Fig. 4-2

237.3
—

( MFMCA0**3FCT )

Fig. 4-3 MGMA 2.0kW to 4.5kW
L (50) .
.|
~ [ = 3
g HE)
HE)

&
W@
o)

v

MSMA 1.0kW to 1.5kW, MDMA 1.0kW to 1.5kW
MHMA 500W to 1.5kW, MFMA 400W to 1.5kW

MSMA 3.0kW to 5.0kW, MDMA 3.0kW to 5.0kW
MHMA 2.0kW to 5.0kW, MFMA 2.5kW to 4.5kW

Title Part No. Manufacturer
Straight plug [JL04V-6A20-18SE-EB-R| Japan Aviation
Cable clamp |JL04-2022CK(14)-R| Electronics Ind.
Rod terminal Al2.5-8BU Phoenix
Vinyl in3u|ated Earth N2-M4 J.S.T Mfg. Co., Ltd. L(m) Part No.
round terminal |Brakel  N1.25-M4 3 | MEMCAQ032FCD
ROBO-TOP 600V 0.75mm? 5 | MEMCA0052FCD
Cable and Daiden Co.,Ltd. || 10 | MFMCA0102FCD
ROBO-TOP 600V 2.0mm? 20 | MFMCA0202FCD
Title Part No. Manufacturer
Straight plug |JL04V-6A20-18SE-EB-R| Japan Aviation
Cable clamp |JL04-2022CK(14)-R| Electronics Ind.
Vinyl insulated [Earth N2-M4
rou%d terminal Brakel ~ N1.25-M4 35T Mig. Co, Ltd. L(;n ) Mpcg/t\to(,)\ég;.:m
ROBO-TOP 600V 0.75mm? 5 | MFMCAQ052FCT
Cable and Daiden Co.,Ltd. || 10 | MFMCA0102FCT
ROBO-TOP 600V 2.0mm? 20 | MFMCA0202FCT
Title Part No. Manufacturer
Straight plug |JL04V-6A24-11SE-EB-R| Japan Aviation
Cable clamp [JL04-2428CK(17)-R| Electronics Ind.
Vinyl insulated [Earth N2-M4
rou)nld emina prakd N1.25-M4 | Mfg. Co. Lid L(;n : MFI\SI)(?/I-’\t()(’J\?’:%i:CT
ROBO-TOP 600V 0.75mm? 5 |MFMCAO0053FCT
Cable and Daiden Co.,Ltd. || 10 |MFMCA0103FCT
ROBO-TOP 600V 3.5mm? 20 |MFMCA0203FCT

Junction Cable for Brake (ROBO-TOP® 105°C 600V-DP)

ROBO-TOP® is a trade mark of Daiden Co.,Ltd.

MSMD 50W to 750W

*%
( MFMCBO**0GET ) MQMA 100W to 400W

Fig. 5-1 MAMA 100W to 750W
(40 L (50)

_ - ‘ g ‘ 10

qip] (M= I =y
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Title Part No. Manufacturer ||L(m)| Part No.
Connector 172157-1 Tyco 3 | MFMCBOO30GET
Connector pin | 170366-1,170362-1 | Electronics AMP || 5 | MFMCB00S0GET
Vinyl insulated 10 | MFMCBO100GET
round terminal N1.25-M4 1.5.T Mig. Co., Ltd. 20 | MFMCB0200GET

Cable  |RoBO-TOP 600V 0.75mm¥ Daiden Co.,Ltd.




[Supplement]

Connector Kit for External Peripheral EqQuipments

1) Par No. (DVOP4350

2) Components Title Part No. Quantity|  Manufacturer Note
54306-5011 or
Connector 54306-5019 (lead-free) 1 Molex Inc. For CN X5 (50-pins)
Connector cover 54331-0501 1

3) Pin disposition (50 pins) (viewed from the soldering side)

ST T T T T T T T T T TS TS TS s oo oo oo oo \ <Cautions>
\ .
I s Ps o [z [ [ Jes "o 2 [ 6 s 50 \ 1) Check the stamped pin-No. on the
! ZEROSPD/|DIV/ CL C- S- IALM— Jcom [TLC IM PULSH1 [SIGNH1 [OB+ |FG A . )
,  lisseL_|wrspos S irsulmone [Rov- Sotto- \ connector body while making a wiring.
27 29 31 33 35 37 39 41 43 45 47 49 \ 7 H H
// GAIN/ |SRV  [A- INH - [S- ALM+  [SON ICOM- [sP PULSH2 [SIGNH2 [OB- \ 2) For the function of each S|gnal title or
| TL-SEL] -ON | CLR INTSPDL|RDY:+ ATSPEED \ its symbol, refer to the wiring example
1 3 5 7 9 11 13 15 17 19 21 23 25
| OPC1 |PULS1|SIGN1 [COM+ [CCWL [BRK- |GND [GND |GND [CZ  [0A+ |0Z+ |GND ‘\ of the connector CN I/F.
OFF+
1 .
| 2 4 g 8 10 [z 4 .6 Jis o 2 Ja \ 3) Check the stamped pin-No. on the
OPC2 [PULS2|SIGN2 [CWL |BRK- |ZSP  [SPR/ [CCWTL|CWTL [NC OA- |0Z- \ . . .
! OFF- TRQRISPLI/TRQR \ connector body while making a wiring.

Interface Cable
1) Par No. (DVOP4360 3) Table for wiring Cable of 2m is connected.

. . PinNo| color [PinNo| color |PnNo| color [PinNo/ color [PinNo| color
2) Dimensions 1 |[Orange (Red2) | 11 [Orange (Black2)| 21 [Orange (Red3) | 31 [Orange (Red4) | 41 |Orange (Reds)
20005 e (39) 2 |Orange (Black1)| 12 [Yellow (Black1) | 22 |Orange (Black3)| 32 |Orange (Blackd)| 42 |Orange (Blacks)
50510 3 |(Gray(Redl) |13 |Gray(Red2) |23 |Gray(Red3) | 33 [Gray(Redd) | 43 |Gray (Redb)
4 |Gray (Blackl) | 14 |Gray (Black2) | 24 |Gray (Black3) | 34 |White (Redd) | 44 [White (Red5)
= ) ! g 5 |White Redl) | 15 |White (Red2) | 25 |White (Red3) | 35 |White (Black4) | 45 |White (Blacks)
e 6 |White (Blackl) | 16 |Yellow (Red2) | 26 |White (Black3) | 36 |Yellow (Red4) | 46 |Yellow (Redd)
7 |Velow(Red)) | 17 | F2 U2 | 27 |Yelow (Red3) | 37 |Yelow (Blackd) | 47 |Yelow (Blacks)
<Remarks> 8 |Pink (Redl) | 18 |Pink (Red2) | 28 |Yellow (Black3) | 38 |Pink (Redd) | 48 |Pink (Red5)
Color designation of the cable 9 [Pink (Blackl) | 19 |White (Black2) | 29 [Pink (Red3) | 39 |Pink (Blackd) | 49 |Pink (Blacks)
e.g.) Pin-1 Cable color : Orange 10 (Orange (Red?) | 20 — 30 |[Pink (Black3) | 40 |Gray (Blackd) | 50 |Gray (Black5)

(Redl) : One red dot on the cable

Communication Cable (for connection to PC)

1) Par No. (DVOP1960J (DOS/V machine) 2) Par No. (DVOP1160] (PC98 series)

2000 2000
!
[
/ Mini-DIN 8P Mini-DIN 8P
D-sub connector 9P MD connector D-sub connector25P MD connector
Communication Cable (for RS485)
L Part No. L[mm]
DVOP1970 200
DVOP1971 500
Mini-DIN 8P
MD connector DVOP1972 1000
£
Setup Support Software “PANATERM®” Ver.3.7 S
)
1) Part No. (DVOP4460] (English/Japanese version) <caution> g
2) Supply media : CD-ROM For setup circumstance, refer to the Instruction Manual of =}

[PANATERM®].
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Options

Connector Kit for Motor/Encoder Connection

These are required when you make your own encoder and motor cables.

*Applicable motor models : MSMD 50W to 750W
MQMA 100W to 400W [ 17-bit absolute J For brake, purchase our
MAMA 100W to 750W P ‘

1) Part No. (DVOP4290

2) Components Title Part No. Number Manufacturer Note
Connector 55100-0600 or 1 Molex Inc For CN X6 (6-pi
55100-0670 (lead-free) ' or (6-pins)
Connector - 1 For junction cable to
; 172161-1 Tyco Electronics AMP J .
Connector pin 170365-1 9 encoder (9-pins)
Connector - 1 i i
: 172159-1 Tyco Electronics AMP For junction cgble to
Connector pin 170366-1 4 motor (4-pins)
3) Pin disposition of connector, CN X6 4) Pin disposition of junction cable 5) Pin disposition of junction cable
. for encoder for motor power
2 EOVC .
4 EOV ,::...--’.'.'.'.'.]..-___;’: ___________________
S I 2 3 | EAS P
6 PS ' |BAT+|BAT-| FG e 2 '
‘7 [ 5 | o u v i
Ps | PS | NC 3 a0
' 7 8 9 W E ' S
(Sese) lesvlew ne Jif SONET e A

*When you connect the battery for absolute encoder, refer to P.270,
"When you make your own cable for 17-bit absolute encoder”

*Applicable motor models : MSMD 50W to 750W
MQMA 100W to 400W [ZSOOP/r incremental } For brake, purchase our
MAMA 100W to 750W encoder optional brale cable.

1) Part No. (DVOP4380

2) Components Title Part No. Number| Manufacturer Note
55100-0600 or .
Connector 55100-0670 (lead-free) 1 Molex Inc. For CN X6 (6-pins)
Connector 172160-1 1 i i
, Tyco Electronics AMP For junction ca_ble o
Connector pin 170365-1 6 encoder (6-pins)
Connector 172159-1 1 i i
) Tyco Electronics AMP For junction ca_ble to
Connector pin 170366-1 4 encoder (4-pins)
3) Pin disposition of connector, CN X6  4) Pin disposition of junction 5) Pin disposition of junction
7 cablefor encoder cable for motor power

2 EOV
4 EQV
6 PS

()

For DVOP2490, DVOP3480,

Title Part No. Manufacturer
e recommended manual
; For junction cable to encoder 755330-1
crimp tool ) Tyco Electronics AMP
(to be prepared by customer) For junction cable to motor 755331 -1
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[Supplement]

*Applicable motor models : MSMA 1.0kW to 2.0kW

MDMA 1.0kW to 2.0kW 17-bit absolute incremental encoder} Without brake

MHMA 500W to 1.5kW 2500P/r incremental encoder

MGMA 900W
1) Part No. |(DVOP4310
2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 1 Molex Inc. For CN X6 (6-pins)
(lead-free)

Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B20-4S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 3.0kW to 5.0kW
MDMA 3.0kW to 5.0kW [
MHMA 2.0kW to 5.0kW
MGMA 2.0kW to 4.5kW

1) Part No. (DVOP4320

17-bit absolute incremental encoder
2500P/r incremental encoder

} Without brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B-20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B22-22S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

eApplicable motor models : MSMA 1.0kW to 2.0kW

MDMA 1.0kW to 2.0kW [1

MHMA 0.5kW to 1.5kW
MGMA 900W

MFMA 0.4kW to 1.5kW [

1) Part No. (DVOP4330

1

7-bit absolute incremental encoder
2500P/r incremental encoder

2500P/r incremental encoder

} With brake

7-bit absolute incremental encoder] Without brake

With brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 1 Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B20-18S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. motor power

*Applicable motor models : MSMA 3.0kW to 5.0kW

MDMA 3.0kW to 5.0kW [1

MHMA 2.0kW to 5.0kW
MGMA 2.0kW to 4.5kW

MFMA 2.5kW to 4.5kW [

1) Part No. (DVOP4340

1

7-bit absolute incremental encoder
2500P/r incremental encoder

2500P/r incremental encoder

] With brake

7-bit absolute incremental encoder] Without brake

With brake

2) Components Title Part No. Number| Manufacturer Note
Connector 55100-0600 or 55100-0670 ! Molex Inc. For CN X6 (6-pins)
(lead-free)
Straight plug N/MS3106B20-29S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-12A 1 Industry Ltd. encoder
Straight plug N/MS3106B24-11S 1 Japan Aviation Electronics| For junction cable to
Cable clamp N/MS3057-16A 1 Industry Ltd. motor power
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Options

Mounting Bracket

Frame symbol F Dimensions
of applicable |part No. Mounting - -
driver screw Upper side Bottom side
o 2-M4, Pan head 2-M4. Pan head
RO { 09
P | B :
| ;vr 1
M4 x L6 11+0.2
DVOP
A-frame 1271 Pan head N 5.2 2.6
4pcs
3 9 '??-6‘ S
B <J}7’r
21
2-M4, Pan head
A x L6 ] )6 dﬁ ——
X 18 0.2 : 18 +0.2
B-frame | DVOP Pan head oL 52 2.6
4272 2 S
4pcs
S @1 S E 826 E
ol ‘ ;‘#?”*‘H:'
7 I
28 28
| 2-M4, Pan head i 2-M4, Pan head
e 1@ | @
°T ! i ! - “:F ‘
°’ | 71 |
M4 x L6 30+0.2 %
C-frame bvop Pan head or ﬁ—'ﬂ 5.2 2.6
4273 Ancs P9 B -
,\,7‘,12,07 s vg‘:r ¥ ’g;:(z’o ”””” ‘:;: 7] T
% e S
: 2-M4, Pan head 2-M4, Pan head
9 @ o | &
o, ) g
L 19 36 +0.2 ‘ : ‘
DVOP M4 x L6 < é,;” 5 36 +0.2
D-frame 1274 Pa;: r;iad ‘ o 2.6 5. s.g1 26
Al I W .
iR SECECEEEE L o sfefeo-oecdoos EEREEEE -
10 T ! ! | 1o 40102 ‘
60 L 60 J
<Caution>

For E and F-frame, you con make a front end and back end mounting by changing the mounting direction of L-shape bracket (attachment).

Console

Part No. | DVOP4420

320
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i
)
‘H= MD connector
Mini DIN-8P

M3 L5

Tightening torque for the insert screw
shall be 0.5N-Em or less.



[Supplement]

Fig.1 Fig.2
E 2-1
— —4B— 2) ? W [2)
O Q O a
[ I
@ @ 2, L @
— F F
(Mounting pitch) (Mounting pitch) (Mounting pitch) (Mounting pitch)
B G— B G—
Inductance |Rated current
Part No. A B C D E F G H | (mH) )
DVOP220 65 [ 125 | 83 | 118 [ 145 | 70 | 85 | 7(w)x12(L) [ M4 6.81 3
DVOP221 60 | 150 | 113 | 137 [ 120 | 60 | 75 | 7(w)x12 (L) | M4 4.02 5
s DVOP222 60 [ 150 | 113 | 137 [ 130 | 70 | 95 | 7(w)x12(L) | M4 2 8
i DVOP223 60 | 150 | 113 | 137 [ 140 | 79 | 95 | 7(w)x12 (L) | M4 1.39 11
DVOP224 60 | 150 | 113 | 137 [ 145 | 84 | 100 | 7(w)x 12 (L) | M4 0.848 16
DVOP225 60 | 150 | 113 | 137 | 160 | 100 | 115 | 7(w)x 12 (L) [ M5 0.557 25
DVOP226 55 | 80 | 68 | 90 | 90 | 41 | 55 27.0 M4 6.81 3
N DVOP227 55 | 80 | 68 | 90 | 90 | 41 | 55 27.0 M4 4.02 5
i DVOP228 55 | 80 | 68 | 90 | 95 | 46 | 60 27.0 M4 2 8
DVOP229 55 | 80 | 68 | 90 [ 105 | 56 | 70 27.0 M4 1.39 11
* Agency of National Resources and Energy of Ministry of [motor series|Power supply[ Rated output | _Part No.
Economy, Trade and Industry (METI, formerly MITI) has MSMD . 50W to 100W
. . . . c . Single DVOP227
established a High Harmonics Suppression Guidelines in MQMA phase 100w
September 1944, The Guidelines says. mgmi 100V | 200W to 400W | DVOP228
Q) Prl_vers with 4.0I§W or smaller capaglty are subject to MSMD SOW 10 200W
Higher harmonics suppression guidelines for home MOMA
appliances and general purpose appliances". MAMA Single 100W'to 200W | 1\ /0p 220
(2) Drivers with 4.0kW or larger capacity are subject to MEMA h 9 400W
: ) . o ) phase,
"Higher harmonics suppression guidelines for high volt- mg:\\ﬂ"g 200V 4OOV?IC10V¥50W
H mn O
age and special customre]:rsh. . o MOMA 2000 DVOP221
* Measures to suppress the harmonics generation is a MAMA 200W to 750W
strong request from METI. MAMA 400W
For drivers with 4.0kW or smaller capacity, connect a MFMA DVOP220
power factor improving reactor (L) to conform to this regu- MHMA S00W
lation level. MSMD 750W DVOP221
. : . , MAMA
For drivers with 4.0kW or larger capacity, verify the sup- VGMA 900W
pression level based on the guidelines and take a neces- MSMA
sary measure. MDMA igm DVOP222
<References> MHMA '
"Harmonics suppression technical guideline" by JEAG MEMA_ | 3 phase, 1.5kW
9702-1995, Japan Electric Association MSMA 200V
. ; . MDMA DVOP223
Harmonic current calculation procedures for general pur- —yuava 2.0kw
pose inverter at special customers" by JEM-TR201-1996, MGMA
Japan Electrical Manufacturers' Association MFMA 2.5kW
MSMA
MDMA DVOP224
MHAMA 3.0kw
MGMA
MSMA
MDMA 4.0kW DVOP225
MHMA
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Options

External Regenerative Resistor

Specifications o
Manufacturer's : Rated power (reference) * SEINELI
Part No. art No Resistance Free air with fan [W] temperature of
P ’ built-in thermostat

Q [wW] 1m/s 2m/s 3m/s
DVOP4280 RF70M 50 10 25 35 45 14045°C
DVOP4281 RF70M 100 10 25 35 45 | B-contact
DV0P4282 RF18B 25 17 50 60 75 Open/Close capacity
DVOP4283 RF18B 50 17 50 60 75 | (resistance load)
DVOP4284 RF240 30 40 100 120 150 | 4A 125VAC 10000 times

2.5A 250VAC 10000 times

DVOP4285 RH450F 20 52 130 160 200

Manufacturer : lwaki Musen Kenkyusho

* Power with which the driver can be used without activating
the built-in thermostat.

DVOP4280, DVOP4281 DV0OP4282,DV0OP4283 Power supply
300 65 170+£1 i
thermostat Frame|.. Single phase, 200V
2045 | " ooas 12 160:0.5 5. [(light yellow x2) Single phase, 100V 3-phase, 200V
D g e T '
& DV0OP4281
. 24 A DV0OP4280
9 = B 8 2| ¢ mimT - - —feHaso , o 3
e i 8 g ¥Tl = 5 B | DVOP4283 | DV0OP4283
I EE= of ] +[300s30] C | pvop42s2
™ 450 ®/~H < R R R N
b ® ) - D DV0OP4284
\ thermostat o 30 % w Drawing process E DV0OP4285
(ight yellow x2) 3 2 §Id! (@mm MAX) - Arrange 2
— = g ;ﬁ* F DVOP4285
o~ in a line
DV0P4284 DVO0P4285
300 300
5
528 =2 28 4045 thermostat
thermostat 1 @ ER 450 1/ (ight yellow x2)
o E 200 flight yellow x2) i
ol i Q,bf’ 450 —
et — e —m [, gg g
:‘ ‘r— 13 o
L @& @ C 4| o I 1300 |y )
| Jio 71 10 PS( PN @ La_aa‘ S
g Z [ 288 ]
= : T ‘
{ — =47 L
<Remarks> <Caution>

Thermal fuse is installed for safety. Compose the circuit so that the power
will be turned off when the thermostat is activated. The thermal fuse may
blow due to heat dissipating condition, working temperature, supply voltage

or load fluctuation.

Make it sure that the surface temperature of the resistor may not exceed
100°C at the worst running conditions with the machine, which brings large
regeneration (such case as high supply voltage, load inertia is large or decel-

eration time is short) Install a fan for a foreced cooling if necessary.

Battery For Absolute Encoder

( Battery )
(1) Part No.

(2) Lithium battery by Toshiba Battery Co.

ER6V, 3.6V 2000mAh

<Caution>

Regenerative resistor gets very hot.

burns.

hand.

Take preventive measures for fire and

Avoid the installation near inflammable
objects, and easily accessible place by

84

@)

DVOP2990

00090001

10

14.5

18

[ ]

P

Se— ey

P

Lead wire length 50mm

ZHR-2
(3.S.T Mfg. Co., Ltd.)

BAT+[BAT-—

aper insulator

This battery is categorized as hazardous substance, and you may be required to present an application
of hazardous substance when you transport by air (both passenger and cargo airlines).
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Recommended components

Surge Absorber for Motor Brake

[Supplement]

Motor

Surge absorber for motor brake

MSMD  50W to 1.0kw

MAMA 100W to 750W

MHMA 2.0kW to 5.0kW

MGMA 900W to 2.0kw

¢ C-5A2 or Z15D151
Ishizuka Electronics Co.

MSMA 1.5kW to 5.0kW

MDMA 4.0kW to 5.0kw

MFMA  1.5kW

MGMA 3.0kW to 4.5kw

* C-5A3 or Z15D151
Ishizuka Electronics Co.

MDMA 1.0kW to 3.0kwW

MFMA  400W

MFMA  2.5kW to 4.5kW

MHMA  500W to 1.5kW

* TNR9V820K
Nippon Chemi_Con Co.

List of Peripheral Equipments

(reference only)

As of Nov.2004

Manufacturer

Tel No./URL

Peripheral components

Automation Controls Company
Matsushita Electric Works, Ltd.

81-6-6908-1131
http://www.mew.co.jp

Non-fuse breaker
Magnetic contactor
Surge absorber

Iwaki Musen Kenkyusho Co., Ltd.

81-44-833-4311
http://www.iwakimusen.co.jp/

Regenerative resistor

Nippon Chemi_Con Corp.

81-3-5436-7608
http://www.chemi_con.co.jp/

Ishizuka Electronics Corp.

81-3-3621-2703
http://www.semitec.co.jp/

Renesas Technology Corp.

81-6-6233-9511
http://www.renesas.com/jpn/

Surge absorber for holding brake

TDK Corp.

81-3-5201-7229
http://www.tdk.co.jp/

Noise filter for signal lines

Okaya Electric Industries Co. Ltd.

81-3-3424-8120

Surge absorber

http://www.mitutoyo.co.jp

http://www.okayatec.co.jp/ Noise filter
ot ; 81-3-3780-2717
Japan Aviation Electronics Industry, Ltd. hittp:/WWw.jae.co.jp
; 81-3-5716-7290
Sumitomo 3M http://www.mmmco.jp
Tyco Electronics AMP k.k, 81'44'844'8111 . .
http://www.tycoelectronics.com/japan/amp
81-462-65-2313 Connector
Japan Molex Inc. http://www.molex.co.jp
; ; 81-3-3492-2161
Hirose Electric Co., Ltd. http://www.hirose.co.jp/
81-45-543-1271
J.S.T Mfg. Co., Ltd. http://www.jst-mfg.com/
; 81-3-5805-5880
Daiden Co., Ltd. http:/ dyden.co.jp/ Cable
Mitutoyo Corp. 81-44-813-5410 Linear scale

* The avove list is for reference only. We may change the manufacturer without notice.

323

juswa|ddng




Dimensions (Driver)

A-frame
40
Mounting bracket 21 130
(Option) 7 22 Mounting bracket 41
95, (Option)
&
Main power —
input terminals RS485 - —
CN X1 ommunication K oj0 N |
L - terminal, CN X3 5 o5 ame plate
Control power 5¢
input terminals ——— |55 | [@i— RS232/RS485
CN X1 = communication ol ol o |- - 9 o
terminal, CN X4 353 RN | S
Regenerative resistor - Control signal - :
connecting terminals { 10 terminals, CN X5 £ 0 ST | 29
CNX2 29 e -0 I X
(Do not use RB3.) =ls} S NN |
20) Llell] Encoder e i | N
Motor connecting ‘%‘I [ - terminals, CN X6 . R
terminals = A ‘ ‘
- External scale~&> / ] ol 1
CN X2 terminals, CN X7 &4 >t o U U U U U U .U U U - i
U }_J— \ & w
. Il.52 (75) J . 52
Mounting bracket Mounting bracket
(Option) Rack mount type (Option) B 28 t?
ion - ; ; ase mount type
(Gption : Front-end mounting) (Standard : Back-end mounting)
Connector at driver side
Connector sign Connector type Manufacturer E
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 S06B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd.

* Refer to P.322, "Mounting bracket for driver“of Options,

CN X1 S04B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. |  \hen you use the optional mounting bracket. Mass 0.8kg
B-frame
55
Mounting bracket 28 5 130
Option 7 Mounting bracket
(Gption) 95, <—T (Option)
=) &
Main power
input terminals RS485
CN X1 ommunication ae Name plate
BHi— terminal, CN X oc
Control power — temminal, CN X3 56
input terminals — SiHi— RS232/RS485
CN X1 S communication |- 5 2
terminal, CN X4 (=7 | -~
Regenerative resistor L Control signal p— :
connecting terminals 7 terminals, CN X5 ST | 80
CN X2 ' ST - L e
(Do not use RB3.)J Encoder '/ , o 177 1 J\
Motor connecting — terminals, CN X6 : 1 Lo R - :
terminals R ’ =
]i— External scale ! d 1
L] | i
\ Qﬂ/ 10|
% &_%
& HLo2 ) ] 52
Mounting bracket Mounting bracket 23 6
(Option) Rack mount type (Option)
(Option : Front-end mounting) Base mount type
. . (Standard : Back-end mounting)
Connector at driver side
Connector sign Connector type Manufacturer E EE
CN X7 53460-0629 (or equivalent) Molex Inc. °
CN X6 53460-0629 (or equivalent) Molex Inc. © SIS
CN X5 529865079 (or equivalent) Molex Inc. o

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 SO6B-FS2SK-GGXR (or equ?valent) J.S.T. Mig.Co,, Ltd. | , Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S04B-F32SK-GGXR (or equivalent) [ J.S.T. Mfg.Co., Ltd. |  \yhen you use the optional mounting bracket. Mass 1.1kg
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[Supplement]

C-frame
Mounting bracket 170
(Option) .22, Mounting bracket
95 (Option)
.2 (bcﬂ'
1
ainporer — =1
input terminals —
RS485 —
ommunication 000
Control power - terminal, CN X3 ses Name plate
input terminals 0o
CN X1 — — RS232/RS485
communication N M f::,:
Regenerative resistor terminal, CN X4 o :
connecting terminals - Control signal / - T J\ ‘ 2ce
CN X2 terminals, CN X5 ;ST = 01888
(Do not use RB3.) ;o N |
. Encoder D [
Motor connecting g terminals, CN X6 B —
ferminals - External scale e — 0 AN it
CN X2 terminals, CN X7 B AT
& [
% L ) ]
) o \ } 22 K Mounting bracket 5.2 ||
;\/(Ijor;ir;t:;g bracket 2040 (Option) 50 .

Base mount type
Rack mount type (Standard : Back-end mounting)
. . (Option : Front-end mounting)

Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 SO6B-FS2SK-GGXR (or equvaIent) J.S.T. Mig.Co, Ltd. |, Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S04B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. |  \yhen you use the optional mounting bracket. Mass 1.5kg

D'f I’ am e Air movement

T (inside out)

Mounting bracket 170
(Option) QLO. .22, Mounting bracket
50 [ / (Option) q
@) @) 3
¥ )
_ == T ——]
Main power NOE0)
input terminals @ RS485
CN X1 ommunication e | Name plate
sopaes] 20 [aee (&1 11 terminal, CN X3 o p
Control power eI o
input terminals | 22ges|8 | oo | B RS232/RS485
20 S communication =]
terminal, CN X4 S
Regenerative resistor | oo - !
! pgell Bl e 1a) e + Control signal o
connecting terminals | s ﬂggg pts terminals, CN X5 | 253 o
CN X2 et : .
(Do not use RB3.) —=~lgop===ile. || Encoder |
) - terminals, CN X6 : ‘ g
Motor connecing o= LB Everl scale | | [T =
terminals terminals, CN X7 I Q@@ o
CN X2 ) Y
Q22 . \ , 5.2
10 (75) Néou_ntlng bracket -
; tion 70 7.5
Mounting bracket Air movement (Option)
(Option) l (inside out) Base mount type

Rack mount type (Standard : Back-end mounting)

(Option : Front-end mounting)

Connector at driver side

Connector sign Connector type Manufacturer
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc.
CN X5 529865079 (or equivalent) Molex Inc.

CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X2 SO6B-FS2SK-GOXR (or equvaIent) J.S.T. Mig.Co,, Ltd. | , Refer to P.322, "Mounting bracket for driver"of Options,

CN X1 S04B-F32SK-GGXR (or equivalent) | J.S.T. Mfg.Co., Ltd. |  \yhen you use the optional mounting bracket. Mass 1.7kg

1uawa|ddns
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Dimensions (Driver)

Air movement
E'f rame (inside out)

(88)

200 3.5
32.1
2.6 Mounting bracket
T‘* (Standard)
/ Mounting bracket
(install the standard to back end) —_|
Main power RS485
input terminals —— ommunication
Control power |- terminal, CN X3 Name plate
input terminals | _| - RS232IRS485
Regenerative tc;rr?q?:]g?lcca’\t;oxn‘l g § g § S Sl I
resistor connecting ' . |
terminals —] I~ Control signal o0 T I
(Short between B1 terminals, CN X5 s [lee L 7 I
and B2 in normal Encoder eesace flasf ([ r ol
operation) [~ terminals, CN X6 st |
Motor connecting | _JHI- External scale N
terminals terminals, CN X7
Earth terminals A 5 [[:E
QH‘ & 52 L (75) |
Q7 | 425
50 175
l Air movement
(inside out) 56 586 55 86 88 06 60 86 84 88 88 88
Connector at driver side @ | 0868856006 aa000000 000000 @
: 56 56 56 86 88 05 08 06 84 88 88 88
Connector sign Connector type Manufacturer 000§o0000000000000000000
CN X7 53460-0629 (or equivalent) Molex Inc. ® ®
: ® ®
CN X6 53460-0629 (or equivalent) Molex Inc. ® 5
CN X5 529865079 (or equivalent) Molex Inc.
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd. Mass 3.2kg
F-frame 20 i
100 15 200 !
5 323 .
52 52 26 Mounting bracket
i o (Standard)
S5 Mounting bracket
Y - — — ® y (install the standard to back end) —Ji
_ gr== (7T —_. [E={mm '
Main power = S % RS485 ==
input terminals ——= el (B Jommunication == &5
=] > terminal, CNX3 | S S Name plate
Control power S oo ==
input terminals — = 2L — RS232/RS485 S=S — -
S D g communication == ~
Regenerative =] © terminal, CN X4 == - 7: :
(=1 = -
{grs:;tr?élgonnectmgi = i — Control signal S g ’/ .=+ c :
(Sr&on between Bll S = il terminals, CN X5 == L SR N
andB2innormal | & - Encoder == b,oZio -
o) 122 [y e | 22 o (rom P o
Motor connecting = ° = —LExternaI scale % %’ 3
terminals == terminals, CNX7 | S S
. = =
Earth terminals” | S S == E
S3 S3
N o N LA & (
s2ll 52|l (75)
Q 65
100 15
1000000000000000000000000000000000
@ M000000000000000000000000000000000)
Connecoe e i o
Connector sign Connector type Manufacturer 100000000000000000000000000000000(
CN X7 53460-0629 (or equivalent) Molex Inc.
CN X6 53460-0629 (or equivalent) Molex Inc. e ©® ® e
CN X5 529865079 (or equivalent) Molex Inc. i ® @ f
CN X4 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd.
CN X3 MD-S8000-10 (or equivalent) | J.S.T. Mfg.Co., Ltd. Mass 6.0kg
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Dimensions (Motor)
 MAMA 100W to 750W

[Supplement]

Encoder Motor connector
connector
Brake connector
LF, | LE
_ Ow
§ |~ -—
5 (Key way dimensions)
/ < 4-9L.Z
AL;'; © [ ﬁi ) LW
< T T,
= n 3 © ‘ LK KW
[ I S ° o &= i
Y=
== S —7
| A S‘L ¥ J o IT
o
Il :ge %
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MAMA series (Ultra low inertia)
Motor output 100W 200W 400W 750W
Motor model MAMA 012P1* | 012S1* | 022P1* | 022S1* | 042P1* | 042S1* | 082P1* | 082S1*
17-bit 17-hbit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental Incremental
Incremental Incremental Incremental Incremental
LL Without brake| 110.5 127 111 126 139 154 160 175
With brake 138 154.5 139 154 167 182 192.5 207.5
LR 24 30 30 35
S 8 11 14 19
LA 48 70 70 90
LB 22 50 50 70
LC 42 60 60 80
LD — — — —
LE 2 3 3 3
LF 7 7 7 8
LG — — — —
LH 34 43 43 53
LZ 3.4 4.5 4.5 6
LW 14 20 25 25
1)
25 LK 12.5 18 225 22
2 KW 3h9 4h9 5h9 6h9
< = K H 3 4 5 6
RH 6.2 8.5 11 15.5
Without brake 0.65 0.71 1.1 1.2 15 1.6 3.3 3.4
Mass (kg) -
With brake 0.85 0.91 1.5 1.6 1.9 2.0 4.0 4.1
Connector/Plug specifications Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
e MSMD 50W to 100W

Encoder
connector

Brake connector
Motor connector

~<LR,

o
-

/ LFVV - LE

(Key way dimensions)

8 LW
[3\} -
LK
- | o, KW
-r
0 I
LN @ TP
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMD series (low inertia)
Motor output 50W 100W
Motor model MSMD 5A*P1* BA*S1* 0O1*P1* 01*S1*

Rotary encoder specifications

2500P/r Incremental

17-bit Absolute/

2500P/r Incremental

Incremental Incremental
LL Without brake 72 92
With brake 102 122
LR 25 25
S 8 8
LA 45 45
LB 30 30
LC 38 38
LD — —
LE 3 3
LF 6 6
LG — —
LH 32 32
LN 26.5 46.5
LZ 3.4 3.4
LW 14 14
.2 LK 12.5 12.5
g§ KW 3h9 3h9
f?“g’ KH 3 3
© RH 6.2 6.2
TP M3 x 6 (depth) M3 x 6 (depth)
Mass (kg) W?thout brake 0.32 0.47
With brake 0.53 0.68

Connector/Plug specifications

Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MSMD 200W to 750W

(Key way dimensions)
LW
Brake connector -
Encoder Motor connector ALK; KW
connector % N
i
TP
402 oie
A
4 T %Q o\ P
- v
& ' o
S
B
U Al gg g
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMD series (low inertia)
Motor output 200w 400W 750W
Motor model MSMD 02*P1* 02*S1* 04*pPl* 04*S1* 08 * P1* 08 *S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 79 98.5 112
With brake 115.5 135 149
LR 30 30 35
S 11 14 19
LA 70 70 90
LB 50 50 70
LC 60 60 80
LD — — —
LE 3 3 3
LF 6.5 6.5 8
LG — — —
LH 43 43 53
LN — — —
LZ 4.5 4.5 6
LwW 20 25 25
%) LK 18 225 22
>C
g3 KW 4h9 5h9 6h9
> KH 4 5 6
¥ E
© RH 8.5 11 15.5
TP M4 x8 (depth) M5 x 10 (depth) M5 x 10 (depth) @
Without brake 0.82 1.2 2.3 S
Mass (kg) - S
With brake 1.3 1.7 3.1 -
Connector/Plug specifications Refer to P.318, "Options". g
<Cautions> =l

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
« MQMA 100W to 400W

Encoder
connector

Motor connector

i l;_ll]ﬂ LL LR Brake connector
& LF
§ @ (2, - = (Key way dimensions)
S 4917 yway
/ ALW‘
LS KW
— © 5 < T
S| &
| F——— S O p—| S SUUS——] I -~ _—
Q
T
& P
i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MQMA series (low inertia)
Motor output 100w 200w 400W
Motor model MQMA 01*P1* 01*S1* 02*P1* 02*S1* 04 *P1l* 04*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 60 87 67 94 82 109
With brake 84 111 99.5 126.5 114.5 141.5
LR 25 30 30
S 8 11 14
LA 70 90 90
LB 50 70 70
LC 60 80 80
LD e — —
LE 3 5 5
LF 7 8 8
LG — — —
LH 43 53 53
LZ 4.5 55 5.5
LwW 14 20 25
0 LK 12.5 18 225
>Cc
g2 KW 3h9 4h9 5h9
5 KH 3 4 5
¥ E
o RH 6.2 8.5 11
TP M3 x 6(depth) M4 x 8(depth) M5 x 10(depth)
Without brake 0.65 0.75 1.3 1.4 1.8 1.9
Mass (kg) -
With brake 0.90 1.00 2.0 2.1 2.5 2.6
Connector/Plug specifications Refer to P.318, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MSMA 1.0kW to 2.0kW

Motor/Brake
connector A LL LR _ oLc
Encoder (Key way dimensions)
connector LF| LE © 4-0L.Z
_— . [ <
I \ %) LW
‘ H S 4 LK
(_ID [ e } \ >\ § KW
e e——— N~
Y - & | T e
A |
| S
I ———————— T
e —————— ] Y { o
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMA series (low inertia)
Motor output 1.0kw 1.5kw 2.0kw
Motor model MSMA 10*P1+* 10*S1* 15*pP1* 15*S1* 20*P1* 20*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 175 175 180 180 205 205
With brake 200 200 205 205 230 230
LR 55 55 55
S 19 19 19
LA 100 115 115
LB 80 95 95
LC 90 100 100
LD 120 135 135
LE 3 3 3
LF 7 10 10
LG 84 84 84
LH 98 103 103
Lz 6.6 9 9
Lw 45 45 45
(2]
%_5 LK 42 42 42
> 2 KW 6ho 6ho 6ho
()]
xE KH 6 6 6
RH 15.5 15.5 15.5 -
Without brake 4.5 4.5 5.1 5.1 6.5 6.5 S
Mass (kg) - S
With brake 5.1 5.1 6.5 6.5 7.9 7.9 =
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
« MSMA 3.0kW to 5.0kW

Motor/Brake
connector LR tLC
Encoder (Key way dimensions)
connector LF| LE ©
] ™ @ LW
S LK
O ————— ml 1 T KW
- Y r—c—oc—o——o0o— $H<7
e ——— N~ " X
v i 5 T 4%@
-
———— Q
S ——————— T
r — =" =——"—"" || Y \‘ ad
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MSMA series (low inertia)
Motor output 3.0kw 4.0kwW 5.0kW
Motor model MSMA 30*P1* 30*S1* 40 * P1 * 40*S1+* 50*P1* 50*S1*
17-bit 17-bit 17-bit
Rotary encoder specifications 2500P/r Absolute/ 2500P/r Absolute/ 2500P/r Absolute/
Incremental Incremental Incremental
Incremental Incremental Incremental
LL Without brake 217 217 240 240 280 280
With brake 242 242 265 265 305 305
LR 55 65 65
S 22 24 24
LA 130/145 (slot) 145 145
LB 110 110 110
LC 120 130 130
LD 162 165 165
LE 3 6 6
LF 12 12 12
LG 84 84 84
LH 111 118 118
Lz 9 9 9
m LW 45 55 55
%.5 LK 41 51 51
§§ KW 8h9 8h9 8h9
Q
¥ E KH 7 7 7
©
RH 18 20 20
Without brake 09.3 9.3 12.9 12.9 17.3 17.3
Mass (kg) -
With brake 11.0 11.0 14.8 14.8 19.2 19.2
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MDMA 1.0kW to 1.5kW

Motor/Brake

connector LL LR oLe

Encoder . .

connector ; L (Key way dimensions)
: LF| LE 4-QLZ

LW

R

KH

,_
RH

LG

I T =
| |
L‘"@sm
_ @LBh7

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

MDMA series (Middle inertia)
Motor output 1.0kw 1.5kwW
Motor model MDMA 10*P1* 10*S1+* 15*pP1* 15*S1+*
Rotary encoder specifications | 2500P/r Incremental Absoluté;-nt:;:emental 2500P/r Incremental Absoluti;;il:emental
LL Without brake 150 150 175 175
With brake 175 175 200 200
LR 55 55
S 22 22
LA 145 145
LB 110 110
LC 130 130
LD 165 165
LE 6 6
LF 12 12
LG 84 84
LH 118 118
LZ 9 9
LW 45 45
@é LK 41 41
> 2 KW 8ho 8ho
Y E KH 7 7
©
RH 18 18 -
Mass (kg) W?thout brake 6.8 6.8 8.5 8.5 é
With brake 8.7 8.7 10.1 10.1 -
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)
* MDMA 2.0kW to 3.0kW

Motor/Brake
connector LL LR oLe
Encoder (Key way dimensions)
connector ‘
ey [ g apz
‘ M 5 LK
Q I ——— o -~ T KW
= e ————— T < »H«—
— —— —.—.—:.— g I~ N\ // >\ x
——i= . B %
— - A E & { ;
— — —— I
i — i —i—.——:] \< x
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MDMA series (Middle inertia)
Motor output 2.0kw 3.0kw
Motor model MDMA 20*P1* 20*S1* 30*P1* 30*S1*
e 17-bit 17-bit
Rotary encoder specifications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 200 200 250 250
With brake 225 225 275 275
LR 55 65
S 22 24
LA 145 145
LB 110 110
LC 130 130
LD 165 165
LE 6 6
LF 12 12
LG 84 84
LH 118 118
Lz 9 9
w LW 45 55
26 LK 41 51
=2 KW 8h9 8ho
D ()
¥ E KH 7 7
©
RH 18 20
Without brake 10.6 10.6 14.6 14.6
Mass (kg) -
With brake 125 12.5 16.5 16.5
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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 MDMA 4.0kW to 5.0kW

[Supplement]

Rotary encoder specifications

2500P/r Incremental

Absolute/Incremental

Motor/Brake
connector LL LR aLe
Encoder . .
connector ; (Key way dimensions)
1 LF| LE
N— !
A | Lw
‘ ‘ - LK
) Y — — © T KW
4 e ————— S »W—
— — . —.—.o 8 ~ ’V <
- — - 1=
I s {
—: T
—: 4
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MDMA series (Middle inertia)
Motor output 4.0kw 5.0kW
Motor model MDMA 40*P1* 40*S1* 50*P1* 50*S1*
17-bit 17-bit

2500P/r Incremental

Absolute/Incremental

LL Without brake 242 242 225 225
With brake 267 267 250 250
LR 65 70
S 28 35
LA 165 200
LB 130 114.3
LC 150 176
LD 190 233
LE 3.2 3.2
LF 18 18
LG 84 84
LH 128 143
LZ 11 13.5
LW 55 55
@_é LK 51 50
;g KW 8ho 10h9
x £ KH 7 8
RH 24 30
Without brake 18.8 18.8 25.0 25.0
Mass (kg) -
With brake 21.3 21.3 28.5 285

Connector/Plug specifications

Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)

 MGMA 900W to 2.0kW

Encoder connector

MGMA 900W to 2.0kW

Motor/Brake connector

LL LR
OLcC
(Key way dimensions)
LA LE LW
! LK
— 3
o u = KW
| S I
1 g gl
- i I
[
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MGMA series (Middle inertia)
Motor output 900w 2.0kw
Motor model MGMA 09*P1* 09*S1* 20*P1* 20*S1*
e 17-bit 17-bit
Rotary encoder specifications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 175 175 182 182
With brake 200 200 207 207
LR 70 80
S 22 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 84
LH 118 143
Lz 9 13.5
LW 45 55
(2]
%_5 LK 41 50
=2 KW 8ho 10h9
(]
¥ E KH 7 8
©
RH 18 30
Without brake 8.5 8.5 17.5 17.5
Mass (kg) -
With brake 10.0 10.0 21.0 21.0
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MGMA 3.0kW to 4.5kW

MGMA 3.0kW
Motor/Brake connector LL LR
0Le
Encoder connector LE LE
o = ©
— N~
Q&
| || I 1 qu O
S
(Key way dimensions)
MGMA 4.5kW W
LK
Motor/Brake connector LL LR , oLe
Eye bole (Thread 10)
™ LELE
Encoder connector
o e 5
- 3 jc = - KW
i 777777777777 T ﬂ 6 x
BEST
(14
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MGMA series (Middle inertia)
Motor output 3.0kw 4.5kwW
Motor model MGMA 30*P1* 30*S1+* 45 * p1* 45*S1*
. 17-bit 17-bit
Rotary encoder specifications
y P 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 222 222 300.5 300.5
With brake 271 271 3375 337.5
LR 80 113
S 35 42
LA 200 200
LB 114.3 114.3
LC 176 176
LD 233 233
LE 3.2 3.2
LF 18 24
LG 84 84
LH 143 143
Lz 135 135
m LW 55 96
%_5 LK 50 90
=2 KW 10h9 12h9
(]
v E KH 8 8
©
RH 30 37 -
Without brake 25.0 25.0 34.0 34.0 =
Mass (kg) - ]
With brake 28.5 28.5 39.5 39.5 o
Connector/Plug specifications Refer to P.312, "Options". g
. >
<Cautions> —

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)

 MFMA 400W

to 1.5kW

Encoder connector

Motor/Brake connector

LR

_LE

T

I}

(Key way dimensions)

— [— i eV
Y] | e— T
tLAIE— o 3 LK
0] I ll=:=:1 N Z KW
— Q X
I - . *H‘f
\ | N | g T
-
— 8
I
— 4
I Y
— i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MFMA series (Middle inertia)
Motor output 400W 1.5kwW
Motor model MFMA 04*pPl* 04*S1* 15*pP1* 15*S1*
e . 17-bit 17-bit
Rotary encoder specifications
y P 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 120 120 145 145
With brake 145 145 170 170
LR 55 65
S 19 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 84
LH 118 143
LZ 9 135
LW 45 55
2]
%_E LK 42 50
z2 KW 6h9 10h9
@) (O]
¥ E KH 6 8
©
RH 155 30
Without brake 4.7 4.7 11.0 11.0
Mass (kg) -
With brake 6.7 6.7 14.0 14.0
Connector/Plug specifications Refer to P.312, "Options".

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MFMA 2.5kW to 4.5kW

Encoder connector
Motor/Brake connector 4-@L.7
.ou/ R, . e\
LE| LE
77 T I
J/ i \ ‘ (Key way dimensions)
I LW
r",j —— A T
. © - LK
o P |E=:1 & T KW
| — — Q ¥
,\ | A.t_t‘i
<
J S SN | | S P m o
-
— Q
I
— 4
I Y i
— i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MFMA series (Middle inertia)
Motor output 2.5kW 4.5kW
Motor model MFMA 25*pP1* 25*S1* 45* Pl * 45*S1*
L 17-bit 17-bit
Rotary encoder specifications | 2500P/r Incremental Absolute/Incremental 2500P/r Incremental Absolute/Incremental
LL Without brake 139 139 163 163
With brake 166 166 194 194
LR 65 70
S 35 35
LA 235 235
LB 200 200
LC 220 220
LD 268 268
LE 4 4
LF 16 16
LG 84 84
LH 164 164
LZ 13.5 13.5
LW 55 55
(2]
35 LK 50 50
=g KW 10h9 10h9
[}
= K H 8 8
©
RH 30 30 @
Without brake 14.8 14.8 19.9 19.9 =
Mass (kg) : 3
With brake 17.5 17.5 24.3 24.3 o
Connector/Plug specifications Refer to P.312, "Options". g
<Cautions> =

Reduce the moment of inertia ratio if high speed response operation is required.
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Dimensions (Motor)

« MHMA 500W to 1.5kW

Encoder connector

Motor/Brake connector

LL o LR 3 oLc -
LF| LE 4-9L7 (Key way dimensions)
| L Lw
M I
== g - - e T Kw
----- N
_____ = T
e ——— g ~ >\ #7
g S %
s &
A ———— ‘ \< \ . §
T S el %

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

MHMA series (High inertia)
Motor output 500W 1.0kw 1.5kw
Motor model MHMA 05*P1* 05*S1* 10*P1* 10*S1~* 15*pP1* 15*S1+*
17-bit 17-bit 17-bit
Rotary encoder specifications Ingrseorgzrllrtal Absolute/ |n(2:r5eon(1)epr/1rtal Absolute/ In(Z:rSeOrgePr/wrtal Absolute/
Incremental Incremental Incremental
LL Without brake 150 150 175 175 200 200
With brake 175 175 200 200 225 225
LR 70 70 70
S 22 22 22
LA 145 145 145
LB 110 110 110
LC 130 130 130
LD 165 165 165
LE 6 6 6
LF 12 12 12
LG 84 84 84
LH 118 118 118
LZ 9 9 9
LW 45 45 45
%_g LK 41 41 41
;g KW 8h9 8h9 8h9
x £ K H 7 7 7
RH 18 18 18
Without brake 5.3 5.3 8.9 8.9 10.0 10.0
Mass (kg) -
With brake 6.9 6.9 9.5 9.5 11.6 11.6
Connector/Plug specifications Refer to P.312, "Options".
<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.
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[Supplement]

« MHMA 2.0kW to 5.0kW

<Cautions>

Reduce the moment of inertia ratio if high speed response operation is required.

Encoder connector
Motor/Brake connector
LL LR _ tLc _
(Key way dimensions)
LF| LE 4-0L.Z
i | LW
0] — 1 o |} LK, T KW
- — === @ 2 T
, - p— o= @
I —'s |
e ———— T
—re— = il ' o
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.
MHMA series (High inertia)
Motor output 2.0kw 3.0kw 4.0kW 5.0kw
Motor model MHMA 20*P1* | 20*S1*| 30*P1* | 30*S1* | 40*P1* |40*S1* | 50*P1* | 50*S1*
17-bit 17-bit 17-bit 17-bit
Rotary encoder specifications |n(2;fe0n?epr/1rta| Absolute/ Inirseontw);ﬁrtal Absolute/ Inirseon(w)zrllrtal Absolute/ Ingrseon?epé rtal Absolute/
Incremental Incremental Incremental Incremental
LL Without brake 190 190 205 205 230 230 255 255
With brake 215 215 230 230 255 255 280 280
LR 80 80 80 80
S 35 35 35 35
LA 200 200 200 200
LB 114.3 114.3 114.3 114.3
LC 176 176 176 176
LD 233 233 233 233
LE 3.2 3.2 3.2 3.2
LF 18 18 18 18
LG 84 84 84 84
LH 143 143 143 143
LZ 135 13.5 13.5 13.5
Lw 55 55 55 55
@é LK 50 50 50 50
;g KW 10h9 10h9 10h9 10h9
x £ KH 8 8 8 8
RH 30 30 30 30 @
Mass (kg) Without brake 16.0 16.0 18.2 18.2 22.0 22.0 26.7 26.7 é
With brake 19.5 19.5 21.7 21.7 255 255 30.2 30.2 =
Connector/Plug specifications Refer to P.312, "Options". g
>
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Permissible Load at Output Shaft

Radial load (P) direction Thrust load (A and B) direction
. L
] A
1 T M
- . ] B
L/2
=]
Unit : N (1kgf=9.8N)
At assembly During running
Motor Motor output Thrust load Th load A
series Radial thrust — — Radial thrust| 1"rust load
A-direction | B-direction and B-direction
50w, 100W 147 88 117.6 68.6 58.8
MSMD 200W, 400W 392 147 196 245 98
750W 686 294 392 392 147
1kw 686 392 490 392 147
MSMA 1.5kW to 3.0kW 980 588 686 490 196
4.0kW to 5.0kW 784 343
100W 147 88 117.6 68.6 58.8
MQMA
200W, 400W 392 147 196 245 98
1.0kW to 2.0kW 980 Eon 686 490 196
3.0kwW
MDMA
4.0kw 1666 784 980 784 343
5.0kW
MHMA 500W to 1.5kW 980 588 686 490 196
2.0kW to 5.0kwW 1666 784 980 784 343
400W 392 147
980 588
MFMA 1.5kw 686 490 196
2.5kw, 4.5kW 1862 686 784 294
900w 980 588 686 196
MGMA 2.0kw 1666 784 980 1176 490
3.0kw, 4.5kW 2058 980 1176 1470
<Note>
When the load point yanes, calculate the pgrm|SS|bIe radial Motor Motor | Formula of Load and
load, P (N? from the distance of the load point, L (.mm) from sEEs output load point relation
the mounting flange based on the formula of the right table, 3533
and make it smaller than the calculated result. 50W P= 39
4905
- 100W P= 59
14945
- T+ MSMD | 200W P=—""16
] 19723
. 400W P =655
37044
750W =
P P
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Motor Characteristics (S-T Characteristics) (supplement]

 Note that the motor characteristics may vary due to the existence of oil seal or brake.
 Continuous torgque vs. ambient temperature characteristics have been measured with an aluminum
flange attached to the motor (approx. twice as large as the motor flange).

MQMA series (100w to 400W)

With and without oil seal

* MOMAO11 *1 *

Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

torque * Continuous torque vs.
[N-m] ambient temp.
1.0 100

(0.95)

|Peak running range

o
o
1

)
Continuous running ran}g/v

0 1000 2000 3000 4000 5000
speed [r/min]

T T T T

10 20 30 40
ambient temp. [°C]

ratio vs. rated torque [%]

o

* MOMAO12 * 1 *

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

T T T T

0 10 20 30 40
ambient temp. [°C]

torque — * Continuous torque vs.
[N-m] X ambient temp.
[
1.0 2 100
(0.95) g
Peak running range B
0.5 grang % 50
0.32) =
/C/mnnuous Tunning ran}g/v 2
2
®

0 1000 2000 3000 4000 5000
speed [r/min]

* MQMAO21*1*
Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)
torque

[N-m]

2.04
(1.91)

* Continuous torque vs.
ambient temp.

=
o
o

Peak running range
1.01 g 9

(0.64)

a
o

eConiinious running ra{}(ﬁ/

0 1000 2000 3000 4000 5000
speed [r/min]

T T T T

10 20 30 40
ambient temp. ['C]

ratio vs. rated torque [%)]

o

* MOMAQO22 * 1 *

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

torque — * Continuous torque vs.
[N-m] S ambient temp.
[
2.0 3 100
(191) ]
Peak running range ™ B
1.04 g rang \ 2 50
0.64 =
064 /C/mnnuous Tunning ran}g/V 2
T T T + i=] T T T T
0 1000 2000 3000 4000 5000 & 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MOMAO41 *1 *

Input voltage to driver: AC100V (Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.
ambient temp.

torque
[N-m]
4.0
(3.82)

=
o
o

Peak running range
201 g rang

(L3)

o
o
1

€ontinuous running rang/y

0 1000 2000 3000 4000 4500
speed [r/min]

ratio vs. rated torque [%]

10 20 30 4o
ambient temp. [°C]

o

* MQMAOQO42 * 1 *

Input voltage to driver: AC200V (Dotted line represents torque at 10% less voltage.)

torque _ * Continuous torque vs.
[N-m] 5 ambient temp.
[}
4.0 2 100
(3.82) g
i o
201 Peak running range 2 5]
13) g
Continuots Tunning ran}g/e/ 2
T T T + 2 T T ™ ™
0 1000 2000 3000 4000 5000 & 0 10 20 30 40

speed [r/min] ambient temp. [°C]

MAMA series (100w to 750W)

without oil seal

* MAMAO12 *1 *

Input voltage to driver: AC200V * Continuous torque vs

* MAMAO22 * 1 *

Input voltage to driver: AC200V * Continuous torgue vs

speed [r/min] ambient temp. ['C]

torque 1.0 Y ambient temp. torque 2.0 J s ambient temp.
N-m] (09) g 100 [N-m] (191) g 100
2 ]
Peak runni Peak runni
0.5{Peak running range E 50 1.0 { Peak running range E 50,
© [
4 @
(0.19) ontinuou'srunnmgrang';/e/ ‘; ' ' ' 038) ominuou'srunningrang// .; ' ' '
(5000) ] (5000) K
0 2000 4000 6000 = 0 10 20 30 40 0 2000 4000 6000 £ 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. ['C]
* MAMAQO42 * 1 * * MAMAQO82 * 1 *
Input voltage to driver: AC200V = * Continuous torque vs. Input voltage to driver: AC200V = * Continuous torque s.
torque 4.0 = ambient temp. torque 8.0/ =N ambient temp.
IN-m] (3.82) $ 100 N-m] (7.16) 2 100
g g
2 ]
Peak running range ° Peak running range ]
201 grang 2 50 4.0 g rang g sol
[ [
(0.76) ; ¢ (1.43) : é
omlnuou's running ran?/e/ o i i i : running rang}/ 5 ‘ ‘ ‘
(5000) = (5000) T
0 2000 4000 6000 = 0 10 20 30 40 0 2000 4000 6000 £ 0o 10 20 30 40

speed [r/min] ambient temp. [*C]

* These are subject to change. Contact
us when you use these values for your

e When you lower the torque

Running range (Torque limit setup : 300%)

torque limit setup (Pr5E
and 5F), running range
at high speed might be
lowered as well.

Running range (Torque limit setup : 200%)

machine design.

* Ratio to the rated torque at ambient
temperature of 40°C is 100% in case
of without oil seal, without brake.

Running range (Torque limit setup : 100%)

LContinuous running range

speed
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Motor Characteristics (S-T Characteristics)

MSMD series (50w to 100W)

without oil seal

with oil seal

* MSMD5AZ * 1 *

torque
[N-m]

05 4
(0.48)

0.251 Peak running range

(0.16)

Continuous running rang(

Input voltage to driver: AC100V/200V
(Dotted line represents torque at 10% less voltage.)

1

* Continuous torque vs.
ambient temp.

with brake

00
95

501

0 1000 2000 3000 4000 5000
speed [r/min]

ratio vs. rated torque [%)]

0 10 20 30 40
ambient temp. ['C]

* MSMD5AZ * 1 *

Input voltage to driver: AC100V/200V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.
ambient temp.

torque _

[N-m] S without brake
05 A % 100 with brake
(0.48) ) 2 10 o=

Peak running range SR 5[0 S pp———— =~

0.254 T 509

0.16; ;
(018) Cdntinuous running @g(,/ g
0 10b0 ZdOO 3000 4600 5000 g 0 1b 20 3“0 40

speed [r/min] ambient temp. ['C]

e MSMDO11 * 1 *
Input voltage to driver: AC100V

torque
[N-m]

1.04
(0.95) =

Peak running range ~

Cdntinuous running @g@./

0 1600 ZdOO 3000 4600 50b0
speed [r/min]

0.5-
(0.32)

(Dotted line represents torque at 10% less voltage.)

ratio vs. rated torque [%)]

100
95

501

* Continuous torque vs.
ambient temp.

with brake
e

0 10 20 30 40
ambient temp. ['C]

* MSMDO11 *1 *

Input voltage to driver: AC100V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.
ambient temp.

torque <
[N(.Jm] & without brake
[
1.0 g 100 with brake
(0.95) S~ 2 75 —
Peak running range S ® O~ T 7

0.5 g 501

0.32 5
0% Cdntinuous running @g{ g

0 10b0 ZdOO 3000 4600 50‘00 § 0 1‘0 20 3‘0 40

speed [r/min] ambient temp. [°C]

* MSMDO012 * 1 *
Input voltage to driver: AC200V

torque
[N-m]
1.0
(0.95)
Peak running range
0.5
(0.32
Cantinuous running ran;
0 1000 2000 3000 4000 5000

speed [r/min]

ratio vs. rated torque [%]

=

* Continuous torque vs.
ambient temp.

with brake
00 4
95
501

0 10 20 30 40
ambient temp. [°C]

* MSMDO012 * 1 *
Input voltage to driver: AC200V

* Continuous torque vs.
ambient temp.

torque .
[N-m] X without brake
[}
1.0+ & 100 with brake
(0.95) S 75 =
Peak running range g OF=T==== T =
051 2 501
(0.32 g
Cdntinuous running ran >
f f £ 8 T T
0 1000 2000 3000 4000 5000 8 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
* Ratio to the rated torque at ambient temperature of 40°C is 100% in case of without oil seal, without brake.
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» When you lower the torque limit setup (Pr5E and 5F),

running range at high speed might be lowered as well.
torque Running range (Torque limit setup : 300%)
Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running ran/ge

speed




[Supplement]

MSMD series (200w to 750W)

without oil seal

With oil seal

* MSMDO021 * 1 *

Input voltage to driver: AC100V
(Dotted line represents torque at 10% less voltage.)

0 10 20 30 40
ambient temp. ['C]

0 1000 2000 3000 4000 5000
speed [r/min]

tﬁ\:ﬂ#}? * Continuous torque vs.
— ambient temp.
=
2.0 S 100
(L.91) S
- o
1.0 {Peak running range £ 50
(0.64) Z
Coéntinuous running ran 4
2
s

* MSMDO021 * 1 *

Input voltage to driver: AC100V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.
ambient temp.

torque
[N-m] _
£
2.0 ] 100
(1.91) . g Y
1.0{Peak running range 2 501
(0.64) g
C6ntinuous running rar) 4
f f f 4 (=}
0 1000 2000 3000 4000 5000 B 0

speed [r/min]

10 20 30 40
ambient temp. [°C]

with brake

without brake

* MSMDO022 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque

* Continuous torque vs.
[N-m]

ambient temp.

2.0
(1.91) N
Peak running range N

100

1.0
(0.64)

501

Cantinuous rnning rari

0 10 20 30 40
ambient temp. [°C]

ratio vs. rated torque [%)]

0 ldOO 20b0 3000 40b0 5[;00
speed [r/min]

* MSMDO022 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.

ambient temp.  \ithout brake

torque
N-m Iy
[N-m] S
2.0 $ 100
(191) g 80
Peak running range ™ pt 70
1.0 2
(0.64 IS
Caftinuous running ran| g
0 1000 2000 3000 4000 5000 '% 0

speed [r/min]

10 20 30 40
ambient temp. [°C]

with brake

* MSMDO041 * 1 *

Input voltage to driver: AC100V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.

l[?\;q;‘]e S ambient temp.
@
4.0 5 100
(3.8) S 9
. o
2lOAPeakn.mnlngrange % 504
(1.3) % g
f i
nlnur{usrunn\n% ra/wz/ ' / | .; ' '
0 1000 2000 3000 4000 5000 < 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MSMDO041 * 1 *

Input voltage to driver: AC100V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.
ambient temp.

torque <
[N-m] o
3
4,04 g 100
68) ] 5 75
201 Peak running range £ 5ol
13) é
[Gorfingous running rar/ﬁe/ .Z
0 1000 2000 3000 4000 5000 g o0

speed [r/min]

T T

10 20 30 40

ambient temp. ['C]

* MSMDO042 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque _ * Continuous torque vs.
[N-m] X ambient temp.
[
4.04 5 100
3.8) N s %
. N =l
204 Peak running range N 2 5o
1.3 RS =
3 /L(nntmuous running rar/ S 2
£ £ £ + il T T
0 1000 2000 3000 4000 5000 § 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MSMDO042 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs.
ambient temp.

torque

[N-m] g
i El

4.0 g 100

(3.8) < S 5
) N et

204 Peak running range o 2 501
13 RS =
( )/L(nntmuousrunmngrar( S, 2
f £ f + 2

0 1000 2000 3000 4000 5000 © 0

speed [r/min]

T T

10 20 30 40
ambient temp. [°C]

« MSMD082 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque

. .
[N-m] Continuous torque vs.

ambient temp.
8.0
(7.1) i ~
Peak running range AN
4.0 S
(24

100

501

[ onnuous running e

0 10 20 30 40
ambient temp. [°C]

.
ratio vs. rated torque [%)]

0 ldOO 20b0 3000 40b0 5(;00
speed [r/min]

* MSMD082 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque
[N-m]

8.0 100

* Continuous torque vs.
ambient temp.

1 Peak running range N

4.0 =
24

501

/@minucus running rar/

/
ratio vs. rated torque [%]

0 1600 20b0 3000 4(500 5600
speed [r/min]

10 20 30 40
ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Motor Characteristics (S-T Characteristics)

MSMA series (1.0kw to 5.0kW)

With oil seal

* MSMA102 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque )
[N-m] —_ * Continuous torque vs.
S )
= ambient temp.
[}
10 g 100
(9.5) S
. °
Peak running range 5]
51 T 501
(3.18) 5
/C{\ntmu'ous runmrjg rang/ ; | ‘E ' ' ' '
0 1000 2000 3000 4000 5000 < 0 10 20 30 40
speed [r/min] ambient temp. ['C]

* MSMA152 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

without
torque __ *Continuous torque vs. brake
[N-m] 2 ambient temp. with
2 brake
15| g 100 =3
(14.3) 2 g =4
Peak running range N E
759 AN < 504
.17 - ¢
/cfxmmuous running ran}g/e/ . ;
: s o + g . -
0 1000 2000 3000 4000 5000 o 10 20 30 40

speed [r/min]

ambient temp. [°C]

* MSMA202 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

104 Peak running range

6.36
(639 /&ntinuous running ran}g/V

0 1000 2000 3000 4000 5000

ratio vs. rated torque [%)]

speed [r/min]

torque * Continuous torque vs. ‘grlgll(ém
[N-m] ambient temp.
with
20 100 brake
(19.1)

10 20 30 40

ambient temp. [°C]

* MSMA302 * 1 *
Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

* Continuous torque vs. ‘gi“;(OUt
torque S ambient temp. ra. €
[N-m] ° with

3 brake

30 £ 100 S

(28.6) N = 2
Peak running range |\, £ 85

151 £ 50
9.54) AN 4
(654) Lontinuous running ramf N 3

. . . i K - y
0 1000 2000 3000 4000 5000 = 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* MSMA402 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

. : without

torque _ Continuous torque vs. brake

. X ambient temp. -
(N-m] = P with

20 2 100 brake
(37.9) N g gg =

204 Peak running range A % 504
(12.6) ¢

/Cr/mnuous running ran}(v ‘;
0 1000 2000 3000 4000 5000 g 0 10 20 30 40

ambient temp. [°C]

* MSMAS502 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque =
[N-m] =
[
3

501 £ 100

(47.6) z 70
Peak running range %

254 £ 50
15.8 4
(158) [ Contnuots running rangv o

. - . . ]

0 1000 2000 3000 4000 5000 =

speed [r/min]

0 10 20

* Continuous torque vs.
ambient temp.

T T

30 40

ambient temp. [°C]

MDMA series (1.0kw to 2.0kW)

With oil seal

* MDMA102 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque
[N-m]

151 100

* Continuous torque vs.
ambient temp.

(14.4) N
101 Peak running range| [,
501

o0

(4.8) | 2ontinuous running ran

T

ratio vs. rated torque [%)]

(2200)

2000 3000

speed [r/min]

0 1000

T T T T

10 20 30 40

ambient temp. [°C]

* MDMA152 * 1 *
Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque
[N-m]

(215)

100

* Continuous torque vs.
ambient temp.

201 \
Peak running range \
10 \

(11577 : \
ntinuous running ran

501

ratio vs. rated torque [%]

2000 3000
speed [r/min]

0 1000

0 10

20 30 40

ambient temp. ['C]

* MDMA202 * 1 *
Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque
[N-m]

30+ 100

* Continuous torque vs.
ambient temp.

(28.5) N
151 Peak running range N\

(9.54) X
2ontinuous running ran

T

50

ratio vs. rated torque [%)]

(2200)
2000 3000
speed [r/min]

0 1000

T T T T

10 20 30 40
ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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[Supplement]

MDMA series (3.0kw to 5.0kW)

With oil seal
* MDMA302 *1 * * MDMA402 * 1 *
Input voltage to driver: AC200V Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.) (Dotted line represents torque at 10% less voltage.)
. torque * Continuous torque vs.  without
torque * Continuous torque vs. [N-m] — ambient temp. brake
[N-m] g ambient temp. I with
o (56.4) g brake
501 3 100 501 N o 100 ~<
g J 5 K
(429 ‘ N 2 Peak running range| . é ?8 —————— - el
25 | Peak running range \\ % 501 254 \ £ 5o/
14. N = . 5
(143) 2ontinuous running ran Q (188) ntinuous running ran g !
" ! ° : " " " " ! 2 : —
0 1000 2000 3000 s 0 10 20 30 40 0 1000 2000 3000 [ 0 10 20 30 40
speed [r/min] ambient temp. ['C] speed [r/min] ambient temp. ['C]
* MDMAS02 * 1 *
Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)
without
tﬁ\;gﬂi? - * Continuous torque vs.  prake
= ambient temp.
(71.4) g
70 N S 100
N S 90
Peak running range| 2 85
354 ® 504
23.8 S ;
@38 Continuous running rant N g
0 1000 2000 3000 € o0
speed [r/min] ambient temp. [°C]
MFMA series (400w to 4.5kw)
With oil seal

* MFMA0O42 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque * Continuous torque vs.
[N-m] — h
S ambient temp.
(5.3) o
59 N g 100
; AN 2
Peak running range| =
2.5 \\\ B 50
(19 - N -
continuous running ran N g
y y 28 T v ¥ v
0 1000 2000 3000 < 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MFMA152 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque * Continuous torque vs.
[N-m] < ambient temp.
(21.5) 0
201 N g 100
\ 8
Peak running range N 3
10 \\\ 2 504
(7.15) N =
Continuous running rang ~ 4
T t Rl T T T T
0 1000 2000 3000 g 0 10 20 30 40

speed [r/min] ambient temp. ['C]

* MFMA252 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque * Continuous torque vs.
[N-m] S ambient temp.
(30.4) )
30 N & 100
N =}
Peak running range | “\ >
151 N £ 501
(11.8) N =
ntinuous running range 4
4 u L8 T v ¥ ¥
0 1000 2000 3000 © 0 10 20 30 40

speed [r/min] ambient temp. ['C]

* MFMA452 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque __ *Continuous torque vs.
(N-m] 5 ambient temp.
Gagl ©
1 R g 100
i N\ 8
Peak running range N =
251 % 50
@L5)[ 77 . <
Continuous running range, 4
T t 8 T T T T
0 1000 2000 3000 © 0 10 20 30 40

speed [r/min] ambient temp. ['C]

* These are subject to change. Contact us when you use these values for your machine design.

» When you lower the torque limit setup (Pr5E and 5F),
running range at high speed might be lowered as well.

torque Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running raye

speed
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Motor Characteristics (S-T Characteristics)

MHMA series (500w to 5.0kW)

With oil seal

* MHMAO52 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque (6.0) N )
N‘m] 5.04 g
Peak running range g

251 3

3

(238) /étmuous running range/ ;

>

0 1000 2000 3000 '%

speed [r/min]

ambient temp. ) 5
orque _ _ | -

10 N %) ~ g
101 Peak running range [ g

501 o
54 N €

(4.8) Qontmuousrunmngrang/ g

y y y y ’ 2200, o

0 10 20 30 40 0 1000 2005 3000 g

* MHMA102 * 1 *

Input voltage to driver: AC200V

(Dotted line represents torque at 10% less voltage.)
* Continuous torque vs.

ambient temp. ['C] speed [r/min]

* Continuous torque vs.
ambient temp.

[
o
o

ol
o
!

10

20 30 40
ambient temp. [°C]

* MHMA152 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

torque = ambient temp. ¢ =
[N-m] (21.5) S orque T
20 N v 100 [N-m] 304 g

. A =3 (28.5) N 2

Peak running range AN 2 Peak running range | | ", 2

10 B 501 151 3

(7.15) [ - ® (9.54) ®
Continuous running faﬂf @ Lontinuous running rang &

u 4 > T y ¥ y ¢ 5557 >

0 1000 2000 3000 2 0 10 20 30 40 0 1000 2000 3000 2

. [ " o 1]

speed [r/min] = ambient temp. [’C] =

* MHMA202 * 1 *
Input voltage to driver: AC200V

; Dotted line represents torque at 10% less voltage.
* Continuous torque vs. ( P q b ge.)

speed [r/min]

* Continuous torque vs.
ambient temp.

[
o
o

a
o
!

T

10

T T T

20 30 40
ambient temp. ['C]

* MHMA302 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* MHMA402 * 1 *
Input voltage to driver: AC200V

i 0,
* Continuous torque vs. (Dotted line represents torque at 10% less voltagi)

ambient temp. ['C] speed [r/min]

* Continuous torque vs.
ambient temp.

torque < ambient temp. torque(se 8 &
IN'm] 50 g 100 IN-mI =2 N g 100
(42.9) . N g Peak running range \\ g 8
25 | Peak running range \\ = 501 251 S g 504
7 N © 18.8 N =
(43 ntinuous running rangé N ; 09 BT range/ g
0 1000 2000 3000 -% 0 10 20 30 40 0 1000 2000 3000 % 0 10

20

T +

30 40

ambient temp. [°C]

* MHMAS502 * 1 *

* When you lower the torque limit setup (Pr5E and 5F),
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300%)

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)
* Continuous torque vs.
t[or\:(']r:]e(n 5 S ambient temp. torque
701 < 2 100
N o
Peak running range | s, g 85
351 T 501
(23.8) 77 D [
Continuous running ran (g
0 1000 2000 3000 -% 0 10 20 30 40 Continuous running range
speed [r/min] - ambient temp. [°C] speed

MGMA series (900w to 4.5kW)

With oil seal

* MGMAQ092 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* MGMA202 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)
* Continuous torque vs.

torque & ambient temp. torque £
[N'm] 204 3 100 IN'm] 501 g 1

(193) \ 5 (“4) N S

Peak running range \ S i \ pt

104 g rang \\\ g 5o 25APeakrunnmg range\ | g

(8.62) = (19.1) . 12 =

£ontinuous running rang g) ontinuous running ran g

o - - - / 4 2

0 1000 2000 B 0 10 20 30 40 0 1000 2000 ®

ambient temp. [°C] speed [r/min]

* Continuous torque vs.

00

ambient temp.

501

10

20

30 40
ambient temp. [°C]

* MGMA302 * 1 *

Input voltage to driver: AC200V
(Dotted line represents torque at 10% less voltage.)

speed [r/min]

* MGMA452 * 1 *

Input voltage to driver: AC200V

(Dotted line represents torque at 10% less voltage.)
* Continuous torque vs.

ambient temp. ['C]

speed [r/min]

* Continuous torque vs.
ambient temp.

forque s ambient temp. torque (107) =
[N-m] 701 3 100 [N-m] 1001 \ 3 100
(63.7) S g . \ g
Peak running ran e\‘ 2 Peak running range’ \ 2
& unniNg range g 507 50 \ g 50
28.4 g (42.9) , ©
Continuous r‘mning range 2 Continuous rynning range Q
° T y T ° v
0 1000 2000 = 0 10 20 30 40 0 1000 2000 = 0 10

T

20

T

30 40
ambient temp. ['C]

* These are subject to change. Contact us when you use these values for your machine design.
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Motor with Gear Reducer

Model No. of Motor with Gear Reduce

(Model Designation |

Rotary encoder specifications

M S

MDO11P3

Symbol Type

MSMD Low inertia
Motor rated output
Symbol| Output | Voltage
01 | 100W specifications
02 | 200W Symbol| Specifications
04 | 400W 1 100V
08 | 750W 2 200V

[Supplement]

Reduction ratio

Symbol Re(r:i:t?(t)ion
1N 1/5
2N 1/9
3N 1/15
4N 1/25

Motor structure

Specifications Holding brake | Shaft
Symbol - - Symbol — -
Format Pulse count| Resolution | Wire count Without| With [Key way
P Incremental 2500P/r 10,000 5-wire 3 [ J o
S |Absolute/Incremental common 17bit 131,072 7-wire 4 [ J o

Combination of Driver and Motor with Gear Reducer

This driver is designed to be used in the combination with the specified motor model.
Check the series name, rated output and voltage specifications and the encoder specifications of the applicable motor.

(Incremental Specifications, 2500P/r |

<Remark>

Do not use the driver and the motor with gear reducer in other combinations than the one in the following table.

* Incremental specifications, 2500P/r
Applicable motor with gear reducer

Applicable driver

Power c?uattpegt Reductin ratio Reductin ratio Reductin ratio Reductin ratio Mode! No. Frame
supply | of motor of 1/5 of 1/9 of 1/15 of 1/25 of driver of driver
Single phase, 100W |MSMDO011P * AN |MSMDO011P * 2N |MSMDO011P * 3N |MSMDO11P * 4N | MADDT1107 A-frame
100V 200W |MSMDO021P * AN |MSMDO021P * 2N |MSMDO021P * 3N |MSMDO021P * 3N | MBDDT2110 B-frame
400W |MSMDO041P * 1IN [MSMDO041P * 2N |MSMDO041P * 3N [MSMDO041P * 4N | MCDDT3120 C-frame

100W |MSMDO012P * 1IN |MSMDO012P * 2N |MSMDO012P * 3N |MSMDO012P *4N | MADDT1205

Single phase,| 200W |MSMDO022P * 1IN |[MSMDO022P * 2N |MSMDO022P * 3N |MSMDO022P * 3N | MADDT1207 Acframe
200V 400W |MSMDO042P * 1IN | MSMDO042P * 2N |MSMDO042P * 3N |MSMDO042P * 4N | MBDDT2210 B-frame
750W |MSMDO082P * 1IN |MSMDO082P * 2N | MSMDO082P * 3N | MSMDO082P * 4N | MCDDT3520 C-frame

3-phase, 200vV| 750W |MSMDO082P * 1IN |MSMDO082P * 2N | MSMDO082P * 3N |MSMDO082P * 4N | MCDDT3520 C-frame

* Absolute/Incremental specifications, 17bit

- Applicable motor with gear reducer Applicable driver
Power c?u%t;i?t Reductin ratio Reductin ratio Reductin ratio Reductin ratio Mode! No. Frame
supply | of motor of 1/5 of 1/9 of 1/15 of 1/25 of driver of driver

Single phase, 100W |MSMDO011S * 1N |MSMDO11S *2N |MSMDO011S * 3N [MSMDO011S *4N | MADDT1107 A-frame

200w |MSMDO021S * 1IN |MSMD021S * 2N [MSMDO021S * 3N |MSMDO021S * 3N | MBDDT2110 B-frame
100V 400W |[MSMDO041S * 1IN [MSMDO041S * 2N |MSMDO041S * 3N |MSMDO041S * 4N | MCDDT3120 C-frame
100W |MSMDO012S * 1N |MSMDO012S *2N |MSMDO012S * 3N |MSMDO012S *4N | MADDT1205 Adframe

Single phase,| 200W |MSMD022S * 1IN |MSMD022S * 2N | MSMD022S * 3N |MSMD022S * 3N | MADDT1207

200V 400W |[MSMDO042S * 1IN [ MSMDO042S * 2N | MSMDO042S * 3N |MSMDO042S * 4N | MBDDT2210 B-frame
750W |MSMDO082S * 1IN |MSMDO082S * 2N | MSMD082S * 3N [ MSMDO082S * 4N | MCDDT3520 C-frame
3-phase, 200V| 750W |MSMDO082S * 1IN |MSMDO082S * 2N |MSMDO082S * 3N |MSMDO082S * 4N | MCDDT3520 C-frame

<Note>

« "*" of the model No. represents the structure of the motor.
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Dimensions/Motor with Gear Reducer

(Motor with Gear Reducer |

1
- N N (LG) LR
LT LM LOQ
= (H [ke1
=N Motor LJ LF
N lead wire ] LH
Rotary encoder lead wire ) =—F o
S e
s -
L
o — J S| QY
O o 1
ol _[o|=
=€ @E%g
- =)
(unit : mm)
Model 3{'3{,?,& e LL | LM | LT |KB1|LF|[LR|LQ|LB| S [LP|LH| J [(LG)|LE|(G)
MSMDO1 * P31N 1/5
191.5 20|50 |12 | 45|10 | 14 | 67.5
MSMDO1 * P32N 1/9 6 |32
100W 92 | 68 | 24 |408 25
MSMDO1 * P33N 1/15 | 202 78
MSMDO1 * P34N 1/25 | 234 5030|7019 |62 |17 |22 | 92
MSMDO02 * P31N 1/5 |183.5 32|20|50|12|45|10| 14 | 725
MSMDO2 * P32N 1/9 |218.5 6.5 895 3
° 200W 79 | 56.5 22.5
X | MSMDO02 * P33N 1/15
i 229 100
2 | MSMDO02 * P34N 1/25
= 22.5 50 30| 70|19 |62 |17 | 22
2| MSMDO04 * P31N 1/5
= | MSMD04 * P32N 1/9 238 895
= 400W 985 | 76 42 34
MSMDO04 * P33N 1/15 | 248.5 100
MSMDO04 * P34N 1/25 | 263.5 61|40 |90 |24 | 75|18 |28 |104 | 5
MSMDO082P31N 1/5 | 255.5 5030|7019 |62|17|22|935]| 3
MSMDO082P32N 1/9 | 270.5 8 97.5
750W 112 | 86.5 | 25.5|52.2
MSMDO082P33N 1/15 61|40 |90 |24 | 75|18 28 5
283 110
g MSMDO082P34N 1/25
) MSMDO1 * P41N 1/5
= 2215 67.5
MSMDO1 * P42N 1/9 6 (32(20|50|12|45|10| 14
100W 122 | 98 | 24 |40.8 25
MSMDO1 * P43N 1/15 | 232 78
MSMDO1 * P44N 1/25 | 264 50|30 70|19 |62 |17 |22 | 92
MSMDO2 * P41N 1/5 | 220 32|20|50|12|45|10| 14 | 725
MSMDO2 * P42N 1/9 | 255 6.5 895 3
200W 1155| 93 22.5
o | MSMDO02 * P43N 1/15
k™ 265.5 100
S | MSMDO02 * P44N 1/25
s 22.5 5030|7019 |62 |17 |22
< | MSMDO04 * P41N 1/5
%z MSMDO04 * P42N 1/9 274.5 895
400W 135 |112.5 42 34
MSMDO04 * P43N 1/15 | 285 100
MSMDO04 * P44N 1/25 | 300 61|40 |90 |24 |75|18|28|104 | 5
MSMDO082P41N 1/5 |292.5 5030|7019 |62|17|22|935]| 3
MSMDO082P42N 1/9 |307.5 8 97.5
750W 149 |123.5|255|52.2
MSMDO082P43N 1/15 320 61|40 |90 |24 | 75|18 28 110 5
MSMDO082P44N 1/25
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[Supplement]

T‘V
FE )
ol H,\M
aLcC
4-LZ Depth L
% | :&(\
%
S
\ﬁ >
(unit : mm
LC LA | Lz | LD | Kewpaygimepsions T LN [Mass (kg)| Moment of inertia (x 10-4kg-m2)
oo 0.0910
52 60 | M5 | 12 4x4x16 25 | 0.0853
1.17 0.0860
78 90 | M6 | 20 6 X 6 X 22 35 2.17 0.0885
52 60 | M5 | 12 4x4x16 2.5 1.54 0.258
0.408
% 2.52 0.440
5 0.428
5 78 90 | M6 6 X 6 X 22 35 | 43 oD
= 29 0.528
= 20 3.3 0.560
98 | 115 | M8 8 x 7 x 30 4 a 0.560
78 90 | M6 6 X 6 X 22 35 1.583
5.7 1.520
98 | 115 | M8 8 x 7 x 30 4 | B 61 1.570
o 1.520
@ 0.0940
1.23
52 60 | M5 | 12 4x4x16 25 | o, 0.0883
1.38 0.0890
78 90 | M6 | 20 6 X6 X 22 35 2.38 0.0915
52 60 | M5 | 12 4x4x16 2.5 2.02 0.278
0.428
© 3.00 0.460
@ 0.448
; 78 90 | M6 6 X 6x22 35 | 43 a3
= 34 0.548
20 3.8 0.580
98 | 115 | M8 8x7x30 4 4.9 0.580 i
78 90 | M6 6 X 6 X 22 35 5.2 1.683 S
6.5 1.620 e
98 115 | M8 8x 7 x 30 4 | 3 1.670 =
6.9 @
1.620 =

Moment of inertia is combined value of the motor and the gear reducer, and converted to that of the motor shaft .
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Permissible Load at Output Shaft

Radial load (P) direction Thrust load (A and B) direction
LR
] A
B B T GH T —{GHM— {1
] B
LR/2
P
Unit : N (1kgf=9.8N)
Permissible load at shaft
Motor output | Motor output
P pu Radial thrust Thrust _Ioad_A
and B-direction
1/5 490 245
1/9 588 294
100W
1/15 784 392
1/25 1670 833
1/5 490 245
1/9 1180 588
200W
1/15 1470 735
1/25 1670 833
1/5 980 490
1/9 1180 588
400W
1/15 1470 735
1/25 2060 1030
1/5 980 490
1/9 1470 735
750W
1/15 1760 882
1/25 2650 1320

[Remarks on installation)

(1) Do not hit the output shaft of the gear reducer when attaching a pulley or sprocket to it. Or it may casue
an abnormal noise.

(2) Apply the load of the pulley or the sprocket to as close to the base of the output shaft as possible.

(3) Ckeck the mounting accuracy and strenght of the stiff joint, when you use it.

(4) The encoder is built in to the motor. If an excessive impact is applied to the motor while assembling it to
the machine, the encoder might be damaged. Pay an extrta attention at assembly.
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Characteristics of Motor with Gear Reducer

[Supplement]

0 500 600 1000
speed [r/min]

0 333 400 555
speed [r/min]

supply [Beducton
voltage Motor 1/5 1/9 1/15 1/25
to driver output
MSMDO011 * * 1N MSMDO011 * * 2N MSMDO011 * * 3N MSMDO011 * * 4N
torque 4 o torque g o torque, g o torque 599
[N-m] (3.72) [N-m] © [N-m] [N-m](19.0) N
Peak running \\ Peak -\\\ w4 Peak runnin N
N eak runrin N
100W 20 range ) 4.0 range ¢ 80 100 range
(1.18) (2.25 (3.72) (6.72)
‘Continuous, “Continuous: “Continuous. “Continuous.
1unning range, running range 1unning range
0 500 600 1000 0 333400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
MSMDO021 * * 1N MSMDO021 * * 2N MSMDO021 * * 3N MSMDO021 * * 4N
torque®%) torque 449 torque 20,0 torque 4.
Nm] \ [N-m] [N-m] 18.8) - [N-m]
AN \ (33.3)
Peak running| (11.3) ' \\
range N N Peak runnipg Peak runnin \
100V 200W 40 \‘\ 80 4ok runn n\g\ 1004 range 200 range \\\
(2.65) . range \ ©27) @ \\
“Continuous, (3.72) Contnuous ~ Continuous “Continuous:
runmn}q rang;e1 funning range funning range funning range

0 200 333
speed [r/min]

0 100 120 200
speed [r/min]

MSMDO041 * * 1IN

MSMDO041 * * 2N

MSMDO041 * * 3N

MSMDO041 * * 4N

200V

speed [r/min]

speed [r/min]

torque torque o o torque 4o torque g o
[N-m] [N-m] [N-m] [N-m](79:2)
(16.2) (47.5) "\
peak A @85) \ Peak runnirg
eak running| i
400W 100 range 9 A 200 {Peak runpin 30,0 {PeaK running 40.0 range K
) range range N N
(5.39) ) ©51) (15.8) \ (26.4) N
“Continuous, : Eont ‘Continuous, ~Continyous
running range run%?h'g‘;gﬁae running range running ran?/e
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
MSMDO012 ** 1N MSMDOQ12 * * 2N MSMDO012 * * 3N MSMDO012 * * 4N
torque , o torque g | torque 14 o torque 5 o
. . : -m] (190
INmlg.72) Nm] oo (N-m] (N-m] (5)
Peak running Peak runfing (L4 I Peak runnipg
100W 20 1 range w0 range| 80 PearkarnLénemng 100 range
(1.1 (2.25) (3.72 (6.27)
“,Continuousi “Continuous. “Continuous. “/Continuous’
running range running range: running range: running range
A X 4 Y.
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min| speed [r/min] speed [r/min] speed [r/min]
MSMDO022 * * 1N MSMDO022 * * 2N MSMDO022 * * 3N MSMDO022 * * 4N
torque o torque 16.0 torque 2,0 torque,g o
IN-m] 89 * IN-m] IN'mas.g) N -
. N (33.3)
Peak running N (11.3) Peak running ) ) N
N Peak running D
200W range LN range N
4.0 8.0 1 Peak runfing 100 20.0 range
range|
(2.65) (6.27) (11.1)
Continuous il rsmxpan 7 Continuous ‘Continuous
running range funing Tange rynning range 1unning range
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200

speed [r/min]

speed [r/min]

400W

MSMDO042 * * 1N
torque g o

[N-m]

(16.2)

Peak running

MSMDO042 * * 2N

torqueyg
[N-m]

(285

MSMDO042 * * 3N

torque go o

[N-m]
(15.8)

Peak runnipg *,

MSMDO042 * * 4N

torque g o
[N-m] (79.2)

Peak running

speed [r/min]

speed [r/min]

range
range 200 300 range N 40.0
(5.39) @1s) \ (26.4)
~Continuous! 51 “Continuous. Continuous’
running rangre running range: running range
yas g4’
0 500 600 1000 0 333 400 555 0 200 333 0 100 120 200
speed [r/min] speed [r/min] speed [r/min] speed [r/min]
* % * * * % * *
MSMDO082 * * 1IN MSMDO082 * * 2N MSMDO082 * * 3N MSMDO082 * * 4N
torque 499 torque gg o torque ;599 torque 1500
[N-m] [N-m] [N-m] [N-m](152.0)
(32.2) N ©12) \
Peak running A o N | \\ Peak running ‘\
750W 200{ range N 40.0{Peak runfin 60,04 Peak running "\ 80.0 range N
rangel range
(10.7) 7 (18.2 (30.4) (50.7) y
Continyous / &ontintods “Continuous Continyous
running rang funning range running range- running range
0 500600 900 0 333 400 500 0 200 300 0 100 120 180

speed [r/min]

speed [r/min]

Dotted line represents the torque at 10% less supply voltage.
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[Supplement]

Supplement
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Block Diagram by Control Mode

Position Control Mode

» when Pr02 (Setup of control mode) is |§|
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 1st control mode
and 1st control mode

{gilﬁe Input setup FIR smoothing | Velocity feed
Input -t — forward
PULS selljecnon Damping control
Average 1st Gain
SIGN  |Reversal travel t\mes frequency
. ™ Filter
Mode ._» 1st filter Torque command monitor
2nd
frequency
2nd filter || Position control + Velocity control Notch filter Torque filter
Division/ Primary delay 1st 1st 1st time
Multiplication smoothing + 1st + + proportion frequency constant
1st . i
numerator —A - st width EQ,?S‘{E’}‘,S
2nd Selection 2nd 2nd 2nd imi
numerator proportion frequency st limit
Multiplier %rt]ggrauon 2nd width 2nd limit
Denominator Y Positional deviation Inertia ratio 2nd depth
monitor
Command speed Speed detection Adaptation
monitor filter
2nd
A
———_—w Actual speed monitor
Speed detection
Division
Serial communicatiol
Numerator | P
Feedback pulses . Encoder reception

OA/OBIOZ Denominator | P! processing

Selection

Velocity Control Mode

» when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 2nd control mode
and 1st control mode

Command speed monitor Torque command

Analog Velocity control Notch filter Torque filter
velocity Input setup Command Acceleration/ + 1st _
command . selection Deceleration limit proportion 1st frequency | P! 1st time const.
SPR Gain > 1st
. _ 1s ) ; ;
Reversal Selection Acceleration ?;Zgra"on 1st width 2nd time const.| P
Offset Deceleration roportion 2nd frequency 1st limit
. . 2nd
Filter Sigmoid integration 2nd width 2nd limit
Inertia ratio 2nd depth
Internal velocity setup Velocity Adaptation
detection filter
1st speed 5th speed
2nd speed 6th speed
2nd -P B
3rd speed 7th speed
A
4th speed 8th speed ——_w Actual speed monitor
Velocity detection
Division Serial
Numerator communication
Feedback pulses L Encoder reception data
OA/OB/OZ Denominator [P h process
Selection
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[Supplement]

Torque Control Mode

* when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is
when Pr02 (Setup of control mode) is

and 2nd control mode
and 2nd control mode

\

Absolute value(magnitude) [

Command speed monito Torque command monitor

Analog Input setup Multiplication Velocity control Notch filter Torque filter
torque
command Gain . st Torque 1st time const.
SPR/ Sign(+) proportion Iiiit || 1st frequency |Pi |
TRQR Reversal integratiol 1st width 2nd time const.
2nd \ o
Offset i 2nd frequenc 1st limit
Internal velocity limit '2°pd°n'°n quency
Filter e arati 2nd width 2nd limit
4th speed integratiol
Inertia ratio 2nd depth
Velocity
detection filter
1st
2nd
/
———— Monitor of actual speed
Speed detection
Division Serial
Numerator R communication
Feedback pulses Encoder reception data
OA/OB/OZ Denominato processing
Selection

Full-closed Control Mode

* when Pr02 (Setup of control mode) is |§|

Pulge Input setup FIR smoothing o Velocity
train -
Input - feed forward
PULS  |selection Damping control
SIGN Average Gain
Reversal travel times 1st frequency
" Fil .
Mode : 1st filter ilter Torque command monitor
2nd frequency
Position Velocity control Notch filter Torque filter
o A 2nd filter Pr2E
Division/Multiplication 1st delay + control 1st 1st 1st time
L | Smoothing 1st proportion »| frequency constant Motor
1st numerato y 1st 1st width 2nd time
. - integration constant
2nd numeratol Selection 2nd 2nd 2nd . ™
proportion frequency 1st limit
Multipli . .
uitipler 6 ﬁl?ggration 2nd width 2nd limit
Denominator External scale correction Full closed Inertia ratio 2nd depth
position deviatiOn monitor
Numerator Speed deteclion Adaptation
filter
Numerator multiplie! —
P
Denominator Encoder
2nd
Command speed L .
monitor ——=—w Actual speed monitor
Position eviation A
monitor Speed detection
Serial
Division communication
Encoder reception data wn
8 R E—
Numerator processing c
Feedback pulses i Serial ©
P! Denominator communication — o
OA/OB/OZ _ - data =2
Selection ‘ . Reversal External scale _receptlon External [0)
processing scale =
Z-phase
(¢")
=
=t
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Specifications

q q q 0,
Main circuit Single phase, 100 — 115V iigo/z 50/60Hz
100v
- . +10%
Control circuit Single phase, 100 — 115V _120/2 50/60Hz
A and . +10%
_ - B-frame Single phase, 200 — 240V _15% 50/60Hz
[5) >
% S C and +10%
5 .
;- c D-frame Single/3-phase, 200 — 240V _15% 50/60Hz
5 =
= E and +10%
200V
BT 3-phase, 200 — 230V _; 5o, 50/60Hz
S | Ato +10%
3 .
= | D-frame Single phase, 200 — 240V _15% 50/60Hz
©°
= E and +10%
= .
S | Fframe Single phase, 200 — 230V _15% 50/60Hz
Temperature Operating : 0to 55°C, Storage : —20 to +80°C
. Humidity Both operating and storage : 90%RH or less (free from condensation)
Environment
Altitude 1000m or lower
Vibration 5.88m/s2 or less, 10 to 60Hz (No continuous use at resonance frequency)
Control method IGBT PWM Sinusoidal wave drive

17-bit (131072 resolution) absolute/incremental encoder,
Encoder feedback

2500P/r (10000 resolution) incremental encoder

AT500 series by Mitsutoyo (Resolution 0.05[um], max. speed 2[m/s])

2 | External scale feedback
2 ST771 by Mitsutoyo (Resolution 0.5[um], max. speed 2[m/s])
é 10 inputs
2;_ Input (1) Servo-ON, (2) Control mode switching, (3) Gain switching/Torque limit switching, (4) Alarm clear
o | Control Other inputs vary depending on the control mode.
§ signal 6 outputs
Output (1) Servo alarm, (2) Servo ready, (3) Release signal of external brake (4) Zero speed detection,
(5) Torque in-limit. Other outputs vary depending on the control mode.
Input 3 inputs (16Bit A/D : 1 input, 10Bit A/D : 2 inputs)
2 outputs (for monitoring)
Analog (2) Velocity monitor (Monitoring of actual motor speed or command speed is enabled. Select the
signal Output content and scale with parameter.), (2) Torque monitor (Monitoring of torque command,
(approx.. 3V/rated torque)), deviation counter or full-closed deviation is enabled.
Select the content or scale with parameter.)
4 inputs
Input Select the exclusive input for line driver or photo-coupler input with parameter.
Pulse signal 4 outputs
Output Feed out the encoder pulse (A, B and Z-phase) or external scale pulse (EXA, EXB and
EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed out in open collector.
Communication RS232 1:1 communication to a host with RS23 interface is enabled.
function RS485 1 : n communication up to 15 axes to a host with RS485 interface is enabled.
Front panel (1) 5 keys (MODE, SET, UP, DOWN, SHIFT), (2) LED (6-digit)
. A and B-frame : no built-in regenerative resistor (external resistor only) C to F-frame :
Regeneration

Built-in regenerative resistor (external resistor is also enabled.)

. Setup of action sequence at Power-OFF, Servo-OFF, at protective function activation and
Dynamic brake o .
over-travel inhibit input is enabled.

Switching among the following 7 mode is enabled, (1) Position control, (2) Velocity control,
Control mode (3) Toque control, (4) Position/Velocity control, (5) Position/Torque control,
(6) Velocity/Torque control and (7) Full-closed control.
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Function

Control input

Inputs of 1) Servo-ON, 2) Alarm clear, 3) Gain switching, 4) Control mode switching,
5) CW over-travel inhibition and 7) CCW over-travel inhibition are common,
and other inputs vary depending on the control mode.

Control inout (1) Deviation counter clear, (2) Command pulse inhibition, (3) Damping control switching,
ontrol inpu
P (4) Gain switching or Torque limit switching
Control output Positioning complete (In-position)
(-DU Max. command pulse frequency | Exclusive interface for line driver : 2Mpps, Line driver : 500kpps, Open collector : 200kpps
28 Input pulse signal format Support (1) RS422 line drive signal and (2) Open collector signal from controller.
S Type of input pulse (1) CW/CCW pulse, (2) Pulse signal/rotational direction signal, (3) 90°C phase difference signal
8 | pulse | Electronic gear (Division/ Process the command (1 to 10000) x 2 01017 i dlinout
2— input Multiplication of command pulse)| pulse frequency 1 to 10000 28 B3 [lerlily) GeluzTue) ik
o
- Primary delay filter is adaptable to the command input
Smoothing filter Selectable of (1) Position control for high stiffness machine and
(2) FIR type filter for position control for low stiffness machine.
ﬁ,?,?,'tog Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)
. (1) Speed zero clamp, (2) Selection of internal velocity setup,
Control input ) N . o
(3) Gain switching or Torque limit switching input
Control output (1) Speed arrival (at-speed)
5 ) ) Setup of scale and rotational direction of the motor against the command voltage is enabled with
5 | Analog | Velocity command input ) o _
S input parameter, with the permissible max. voltage input = A} 10V and 6V/rated speed (default setup).
; Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque)
B Speed control range 1:5000
L | Internal velocity command 8-speed with parameter setup
. Individual setup of acceleration and deceleration is enabled, with 0 to 10s/1000r/min. Sigmoid
Soft-start/down function ) o
acceleration/deceleration is also enabled.
Zero-speed clam 0-clamp of internal velocity command with speed zero clamp input is enabled.
Control input (1) CW over-travel inhibition, (2) CCW over-travel inhibition, (3) Speed zero clamp
° Control output (1) Speed arrival (at-speed)
§ Setup of scale and CW/CCW torque generating direction of the motor against the command
3 Analog | Velocity command input voltage is enabled with parameter, with the permissible max. voltage input = A} 10V and
> .
g Input 3V/rated speed (default setup).
= Speed limit input Speed limit input by analog voltage is enabled. Scale setup with parameter.
Speed limit function Speed limit value with parameter or analog input is enabled.
Gl T (1) CW over-travel inhibition, (2) CCW over-travel inhibition (3) Deviation counter clear, (4)
Command pulse input inhibition, (5) Electronic gear switching, (6) Damping control switching
Control output (1) Full-closed positioning complete (in-position)
5 Max. command pulse frequency | 500kpps (photo-coupler input), 2Mpps (Exclusive input for line driver)
€ . Differential input. Selectable with parameter ((1) CCW/CW, (2) A and B-phase, (3) Command
8 Input pulse signal format o
o | Pulse and direction
Q| .
& | Input | Electronic gear (Division/ Process the command (1 to 10000) x 2 Ot 17) . di
Q Multiplication of command pulse)| pulse frequency 1 to 10000 as a position command input
Z Smoothing filter Primary delay filter is adaptable to the command input.
Analog | Torque limit command input Individual torque limit for both CW and CCW direction is enabled. (3V/rated torque
p
Setup range of division/multiplication of | Setting of ratio between encoder pulse (denominator) and external scale pulse (numerator) is
external scale enabled within a range of (1 to 10000) x 2 ©~17) /(1 to 10000).
Reali Corresponds to load inertia fluctuation, possible to automatically set up parameters related to
eal-time
. notch filter.
Auto-gain - - - - -
tuning Normal mode Estimates load inertia and sets up an appropriate servo gain.
. . Automatically searches and sets up the value which makes the fastest settling time with
Fit-gain function )
external command input.
. ) Masking of the following input signal is enabled.
< | Masking of unnecessary input e . L
g (1) Over-travel inhibition, (2) Torque limit, (3) Command pulse inhibition, (4) Speed-zero clamp
£ | Division of encoder feedback pulse Set up of any value is enabled (encoder pulses count is the max.).
o
O | protective| Soft error Over-voltage, under-voltage, over-speed over-load, over-heat, over-current and encoder error etc.
function | Hard error Excess position deviation, command pulse division error, EEPROM error etc.
Traceability of alarm data Traceable up to past 14 alarms including the present one.
Damping control function Manual setup with parameter
Manual 5push switches on frontpanel (MODE ] [ SET | (&) (v ] (4]
Setup PANATERM® (Supporting OS : Windows95, Windows98, Windows ME, Windows2000,
Setup support software _ )
Windows.NET and Windows XP)
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“Hit & Stop” Homing and “Press & Hold” Control

(Homing with Hit & Stop

You can set up the homing position with "Hit & Stop" where it is not easy to install a sensor due to environment.

(1) when you make a point where the work (load) (2) when you stop the work (load) using Z-phase

hits as an origin

after making a hitting point as a starting point,
then make that stopping point as an origin.

1st 2nd torque limit 1st 2nd torque limit
Pin-27 ON Pin-27 ON
(GAIN/TL-SEL) (GAIN/TL-SEL)
Pin-40 TLC ON Pin-40 TLC ON
(Torque in-limit) . (Torque in-limit) .
L 50% L.
Torque _/ Torque J
e T T e EEEE B REEEEELEEE
hit i
Counter |;s ON Counter h'FS
clear : — clear : !J ON
command ' \\' command :
Motor '- : Motor T .
speed  _________ - speed  _________| LI o
G @ @ \&
E Z-phase : "—
IR (O
—C —
origin o<
origin (3)
Parameter No. Title Setup example
5F Setup of 2nd torque limit 50 (Set up to less than 100%)
70 Excess setup of position deviation | 25000
73 Setup of over-speed level 0 (6000r/min)
03 Selection of torque limit 3
09 Selection of alarm output 0 (Torque in-limit)
<Remarks>

Make the Pin-27 H (Off=Open) after the Hit & Stop Homing is completed.
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(Press & Hold Control )

Setup
example

0

200
50

Excess setup of position deviation | 25000

Application example
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Motor Company, Matsushita Erectric Industrial Co.,Ltd.Marketeing Group

TEL (03)3538-2961
FAX (03)3538-2964

Tokyo: Kyobashi MID Bldg, 2-13-10 Kyobashi, Chuo-ku, Tokyo 104-0031

Osaka: 1-1, Morofuku 7-chome, Daito, Osaka 574-0044

TEL (072)870-3065
FAX (072)870-3151

363



After-Sale Service (Repair)

Consult to a dealer from whom you have purchased the product for details of repair.
When the product is incorporated to the machine or equipment you have purchased, consult to the manufacuter
or the dealer of the machine or equipment.

( Cautions for Proper Use |

e Install a safety equipments or apparatus in your application, when a serious accident or loss of property is
expected due to the failure of this product.

«Consult us if the application of this product is under such special conditions and environments as nuclear
energy control, aerospace, transportation, medical equipment, various safety equipments or equipments which
require a lesser air contamination.

*We have been making the best effort to ensure the highest quality of the products, however, application of
exceptionally larger external noise disturbance and static electricity, or failure in input power, wiring and com-
ponents may result in unexpected action. It is highly recommended that you make a fail-safe design and
secure the safety in the operative range.

« If the motor shaft is not electrically grounded, it may cause an electrolytic corrosion to the bearing, depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Checking
and verification by customer is required.

« Failure of this product depending on its content, may generate smoke of about one cigarette. Take this into
consideration when the application of the machine is clean room related.

Please be careful when using in an environment with high concentrations of sulphur or sulphuric gases, as
sulphuration can lead to disconnection from the chip resistor or a poor contact connection.

» Take care to avoid inputting a supply voltage which significantly exceeds the rated range to the power supply
of this product. Failure to heed this caution may result in damage to the internal parts, causing smoking and/or
a fire and other trouble.

(Technical information |

Electric data of this product (Instruction Manual, CAD data) can be downloaded from the following web site.
http://industrial.panasonic.com/ww/i_e/25000/motor_fa_e/motor_fa_e.html

MEMO (Fill in the blanks for reference in case of inquiry or repair.)

M[ ]DD
Date of
ourchase Model No. | M[_|MD
M[ JMA
Dealer
Tel: ( ) -

Motor Company

Matsushita Electric Industrial Co., Ltd.

7-1-1 Morofuku, Daito, Osaka, 574-0044, Japan

Tel : (81)-72-871-1212
IMC83
© 2004 Matsushita Electric Industrial Co., Ltd. All Rights Reserved. S1104-3026
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