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Introduction

Thank you for purchasing a Panasonic product. Before you use the product, please carefully
read through the installation instructions and the manuals, and understand them in detail to use

the product properly.

Types of Manual

e There are different types of manuals for the GM1 series, as listed below. Please refer to a
relevant manual for the unit and purpose of your use.

e The manuals can be downloaded from our website: https://industrial.panasonic.com/ac/e/
motor/motion-controller/mc/gm/index.jsp.

Manuals for GM1 series

(Hardware Edition)

Manual name Manual code Description
GM1 Controller RTEX User's Manual WUME-
(Setup Edition) GMIRTXSU Explains wiring between the GM1 and its
GM1 Controller EtherCAT User’ peripheral devices, installation method, and
Manualon roflerEther sers WUME- operation check method.
. GM1ETCSU

(Setup Edition)
GM1 Controller RTEX User's Manual WUME-
(Operation Edition) GM1TRTXOP Explains how to use GM Programmer and
GM1 Controller EtherCAT User’s PANATERM Lite for GM, set up each function,
Manual WUME- create projects, and perform other operations.

. " GM1ETCOP
(Operation Edition)
GM1 Series Reference Manual WUME-GM1H Explains the functions and performance of each

GM1 unit.

GM1 Series Reference Manual
(Instruction Edition)

WUME-GM1PGR

Explains the specifications of each instruction that

can be used with the GM1 Series.

(Pulse Output Unit)

GM1 Series Reference Manual WUME-GM1AIO Explains the functions and performance of the
(Analog I/0 Unit) GM1 Analog Expansion Unit.
GM1 Series Reference Manual WUME-GM1PG Explains the functions and performance of the

GM1 Pulse Output Unit.

Copyright / Trademarks

Germany.

The copyright of this manual is owned by Panasonic Industry Co., Ltd..

Unauthorized reproduction of this manual is strictly prohibited.

Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.

EtherCAT is a registered trademark of and patented technology licensed by Beckhoff Automation GmbH,

e Other company and product names are trademarks or registered trademarks of their respective companies.
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Glossary

E-point control

This refers to movement up to an "End Point" and, in this manual, this control is referred to as
"E-point control". This method is used for a single-speed acceleration/deceleration.

P-point control
This refers to control which passes through a “Pass Point”, and is called "P point control" in
this manual. This method is used when a multi-stage target speed is to be specified.

A
Speed
flpps]

Simple acceleration/
deceleration control when
moving to an end point

[ P point control

)

Acceleration/deceleration control in
which multiple pass points can be
consecutively specified

E point control

»
!

Time
t[ms]

Startup time

This is the time from when the startup signal is output from the CPU to when the pulse output
is issued from the pulse output unit. In the Pulse / Sign mode, the signal for specifying a
rotation direction is output immediately following the startup, and the pulse output starts after
the time specified with the Pulse_4Axes parameters (0.001 ms / 0.005 ms / 0.02 ms).

Acceleration / deceleration

This refers to acceleration from the startup speed to the target speed after the pulse output is
issued or deceleration from the target speed to the startup speed.

Cw, CCW

Generally, these indicate the direction in which the motor is rotating, with CW referring to
clockwise rotation and CCW to counterclockwise rotation. CW is an abbreviation for clockwise
and CCW is an abbreviation for counterclockwise.

CW / CCW output method (2-pulse output method)

This is a method in which control is carried out using two pulses, a forward rotation pulse and
a reverse rotation pulse.

Pulse / Sign output method (1-pulse output method)

This is a method in which control is carried out using one pulse to specify the speed and ON /
OFF signals to specify the direction of rotation.

Pulse Output Unit [ Motor driver ] [Pulse Output Unit] Motor driver
Pulse [Pulse]
CW pulse
U — —
oo oo
Forward > >

O O O O
CCW pulse

EEEEEEEEEEEEEEN --------------->

Reverse

[ Rotation direction [Sign] ]

[CW/CCW method] [Pulse / Sign method]
Absolute method (absolute value control method)

This is a control method in which the target position is specified as an absolute position from
the home position.
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Incremental method (relative value control method)

This is a control method in which the distance from the current position to the target position is
specified as a relative position.
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Line driver output

This is one output format used a pulse output signal circuits, in which the push-pull output of
the line driver is used. This format offers better resistance to noise than the open collector
output format. The line driver must be supported on the motor driver side. Most servo motor
amplifiers are equipped with this format.

Open collector output

This is one output format used in pulse output signal circuits, enabling to make connections in
accordance with the voltage of the power supply being used by connecting an external
resistance. This is used when connecting a driver that does not have line driver input, such as
a stepping motor.

| Unit | Motor driver | | Unit | | Motor driver

S — N ——————— e ey S —

ST

:
Co
Py

Line driver method Open collector method

JOG operation

This refers to an operation in which the motor is rotated only while operation commands are
being input. This is used to forcibly rotate the motor using input from an external switch, for
instance when to make adjustments. This can also be applied to unlimited feed.

Deceleration stop

This is a function that interrupts the operation in progress, slows the rotation and brings it to a
stop. This is used to stop an operation halfway.
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JOG positioning operation
This refers to an operation to transfer a unlimited feed operation to a positioning operation by
an input from the external switch.

Positioning control start input (Timing input)
This is a JOG positioning operation input to transfer a JOG operation to a positioning
operation. The pulse count settings can be output after the external switch input.

Over limit input (+), over limit input (-)

This is a limit switch input that is used to limit the motor movement. Over limit input (+) is the
limit point on the side where the elapsed value increases and over limit input (-) is the limit
point on the side where the elapsed value decreases.

Home return (Home search)

The reference position for positioning is called a Home position and an operation to travel to a
Home position is called Home return. Each axis is moved to the preset home position and the
coordinates of the home position are defined as absolute position zero. Home search
automatically reverses the motor rotation when Over limit input (+) or Over limit input (-) is
input and searches the home position or the near home position to return to the home position
automatically.

Forced stop
This is a function that interrupts the operation in progress, and stops it immediately. It is used
to initiate an emergency stop using an external switch.

Twisted pair cable
This refers to a cable constructed of two wires, which suppresses the effects of noise. As the
current of the same size flows in the opposite direction between the two, noise is blanked out,
which reduces the effects of the noise.

Home input
This refers to input of the reference position used for positioning, and is connected to the Z
phase signal of the servo amplifier, or to an external input switch and sensor.

Near home input
In order to stop the table at the home position, a position at which deceleration begins is called
the near home position. This is connected to an external input switch or sensor.

Input valid logic

Depending on the type of sensor and switch connected to the home input and near home
input, it is necessary to confirm whether the input signal will be valid when current is flowing,
or whether input will be valid when no current is flowing. This is called the "input valid logic".

Deviation counter

This is located inside the servo amplifier, and counts the difference between command pulses
and the feedback from the encoder. Command pulses are counted as plus values and
feedback pulses are counted as negative values, with control being initiated so that the
difference between them is zero.

Deviation counter clear signal
This is output from the pulse output unit, and goes on when a home position return is
completed, to notify the driver that the table has arrived at the home position.

Pulser operation
A manual operation is available using a device (pulser) which generates pulses manually. The
same type of output as that from the encoder can be obtained.

Transfer multiple

With the pulse output unit, this can be specified when the "pulser input operation " is used.
Outputting the number of pulses doubled by the number of pulser input signals, the transfer
multiple is said to be "2", and when the number of pulses is five times that of the pulser input
signals, the transfer multiple is said to be "5".

Vi
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1.1 Safety Precautions

1.1 Safety Precautions

This section explains important rules that must be observed to prevent personal injury and

property damage.

e Injuries and damages that may occur as a result of incorrect use are classified into the
following levels and safety precautions are explained according to the level.

/\ WARNING | Indicates that there is a risk of death or serious injury

/\ CAUTION | Indicates that there is a risk of minor injury or property damage

® Indicates an action that is prohibited
0 Indicates an action that must be taken
/\ WARNING

0 e Take safety measures outside this product to ensure the safety of the entire system even
if this product fails or an error occurs due to external factors.

Do not use this product in atmospheres that contain flammable gases.
Doing so may result in explosion.

%)

Do not throw this product into the fire.
Doing so may cause the batteries or other electronic parts to explode.

%)

/\ CAUTION

e To prevent abnormal heat generation or smoke generation, use this product with some
leeway from the guaranteed characteristics and performance values of the product.

e Do not disassemble or modify this product.
Doing so may result in abnormal heat generation or smoke generation.

e Do not touch any terminals while the power is on.
Doing so may result in electrical shock.

e Configure emergency stop and interlock circuits outside this product.

Connect wires and connectors properly.
Failure to do so may result in abnormal heat generation or smoke generation.

e Do not perform work (such as connection or removal) with the power turned on.
Doing so may result in electrical shock.

e If this product is used in any way that is not specified by Panasonic, its protection function
may be impaired.

e 0 e e e

e This product has been developed and manufactured for industrial use only.
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1.2 Handling Precautions

1.2 Handling Precautions

B In this manual, the following symbols are used to indicate safety information that
must be observed.

Indicates an action that is prohibited or a matter that requires caution.

Indicates an action that must be taken.

Indicates supplemental information.

Indicates details about the subject in question or information useful to remember.

fieo

Procedure Indicates operation procedures.
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2.1 Unit Functions and How They Work

2.1 Unit Functions and How They Work

2.1.1 Functions of the Unit

GM1 Controller | pulse Output Unit

[

Pulse train oo|:|:|

a0

I UL |15
-

GM1 Controller | pulse Output Unit
/

I

—I Pulse train o=
H oo Encoder
b

| 1
I — | — T

Position control is available using Stepping motor or Servo motor.

Positioning can be controlled through the combination of a servo motor and a stepping motor
with a driver using the pulse train input method.

The unit is available in two types; one is the line driver output type that can handle the high-
speed control, and the other is the transistor output type that can support the driver for the
open collector type such as a stepping motor.

Independent control is possible for 4 axes.

The control is internally carried out independently for each axis so that highly accurate
positioning is possible even with multiple axes.

As the simultaneous startup can be performed for multiple axes, the linear interpolation
control using user programs is also possible.

Quick start is possible.

The time until the pulse output starts can be selected from 0.001 ms, 0.005 ms or 0.02 ms. It
supports high-speed repeat operation.

Various position controls are achievable using simple program.

Automatic acceleration / deceleration control is performable only by providing a startup
speed, target speed, acceleration / deceleration and command position as data.
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2.1 Unit Functions and How They Work

e Trapezoidal control by single-speed acceleration/deceleration (E point control), trapezoidal
control by multi-stage acceleration/deceleration (P point control), position control from

external input timing (JOG positioning control) and pulser input operation can be performed.

B Feedback counter function

e The feedback counter function is provided which enables to count input signals from devices
such as an external encoder at high speed. This function is applied for step out detection by

comparing feedback values with elapsed values.

B Input logic can be changed.

e Input logic can be changed for home input, near home input or over limit input, which allows

flexible system configuration.

2.1.2 Unit Type and Product Number

B Unit type and product number

Number of axes Output type Product No.
Transistor output type AGM1PG04T
4-axis type
Line driver output type AGM1PG04L
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2.2 Restrictions on Combinations of Units

2.2 Restrictions on Combinations of Units

2.2.1 Unit Combinations for Positioning Control

Control input such as alarm, positioning completion, etc.

A

Control output such as alarm reset, etc.

GM1
Controller

Other
expansion
units

Pulse
Output
Unit

[Pulse command output]

S |

»

—  [WUL

»

Motor driver

[Servo ON output]

[Deviation counter
clear output]

»

CCW driver inhibition
Home input

CW driver inhibition

Home input, near home input, over limit Input

B Interfaces provided with the pulse output unit

e In addition to pulse command output for the motor driver, the pulse output unit is equipped
with the following inputs and outputs.

Home input
Near home input
Over limit input (+)

Over limit input (-)

Positioning control start input (timing input) for JOG positioning operation
Servo ON output for the servo amplifier

Deviation counter clear output

e For PLC safety circuit and control signal interfaces, use 1/0 connectors of the GM1 Controller
and other expansion units in combination.

B Counting the number of output pulses

The number of pulses output is counted as an absolute value by an internal counter inside the
pulse output unit, which counts them as the "elapsed value".

Counting range: -2,147,483,648 to +2,147,483,647 (signed 32-bit)

B Counting the number of input pulses from the external encoder

The number of pulses input is counted as an absolute value by an internal counter inside the
pulse output unit, which counts them as the "feedback count value".

Counting range: -2,147,483,648 to +2,147,483,647 (signed 32-bit)

i Info. )
e |f the "elapsed value" or "feedback count value" exceeds the maximum / minimum value, the
value returns automatically to the minimum / maximum value and counting continues from that

point.

e The motor does not stop if this occurs, and no error occurs.
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2.2 Restrictions on Combinations of Units

2.2.2 Restriction by Power Consumption

The unit has the following internal current consumption. Make sure that the total current
consumption is within the capacity of the power supply with consideration of all other units used
in combination with this unit.

Name Specifications Product No. SRz e
current
Transistor output AGM1PGO04T
GM1 Pulse Output Unit 4-axis 100 mA or less
Line driver output AGM1PG04L

2.2.3 Applicable Versions of Unit and Software

For using the GM1 Pulse Output Unit, the GM1 Controller and GM Programmer with the
following versions are required.

Name Applicable version
RTEX-compatible GM1 Controller (Sink type) AGM1CSRX16T Ver.1.2.0.0 or later
EtherCAT-compatible GM1 Controller (Sink type) AGM1CSEC16T Ver.1.2.0.0 or later

EtherCAT-compatible GM1 Controller (Source type) AGM1CSEC16P

GM Programmer Ver.1.2.0.0 or later
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2.3 Names and Functions of Parts of the GM1 Pulse Output Unit

2.3 Names and Functions of Parts of the GM1 Pulse Output Unit

M

©

)

I
qp—3

©

T

“4) ®) @

No. |Name

Function

(1) Unit connector

This is a connector to which each expansion unit is connected.

(2) Operation monitor LEDs

These LEDs indicate the status of expansion units.

Operation monitor selection
switch

©)

This switches operation display between the display for axes 1 and
2, and that for axes 3 and 4.

4) Output connector

This is used to connect an output device.

(5) Expansion hook

This is a hook used to fix each expansion unit to another.

(6) DIN rail attachment part

This is the part which is attached to the DIN rail.

(7) | DIN hook

Used to fix the Controller to a DIN rail

B Names and functions of each operation monitor LED

@ (1‘)

T

AX1/3
[y
A B|CL|D|Z |PA|PBIERR
[y
IAXZ/4 [ [ ] |1
(3) (4) (5) (6) (7) (8) (9) (10)
No. |[Name LED color Function
Indicates the completion of power processing of the unit.
) Power Blue Lit: Power supply of the unit is started normally.
Unlit: Power is not supplied. Or, there is an error in the power supply
to the system.
Indicates that an alarm has occurred in the unit.
(2) Alarm Red Lit: Unit error
Unlit: Normal
(3) |A Green Indicates the pulse output A signal.(Note 1)

2-6
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2.3 Names and Functions of Parts of the GM1 Pulse Output Unit

No. |Name LED color Function

e When set to pulse / sign output method
Flashing: During pulse output
Unlit: During stop

e When set to CW / CCW output method
Flashing: During pulse output (Forward)
Unlit: During stop (Forward)

Indicates the pulse output B signal.(Note 1)

e When set to pulse / sign output method
Lit: Reverse direction command

(4) |B Green Unlit: Forward direction command

e When set to CW / CCW output method
Flashing: During pulse output (Reverse)
Unlit: During stop (Reverse)

Indicates the counter clear signal output.
(5) CL Green Lit: Output ON
Unlit: Output OFF

Indicates the near home status.(Note 2)

(6) D Green Lit: ON

Unlit: OFF

Indicates the home input state.(Note 2)
(7) z Green Lit: ON

Unlit: OFF
®) |PA Green Indicates the pulse input A signal.(Note 3)
@) |PB Green Indicates the pulse input B signal.(Note 3)

Indicates that an error has occurred in the unit.
(10) |ERR Red Lit: Error occurred.
Unlit: Normal

(Note 1)  The pulse output signal display LEDs (A and B) blink at the output frequency (speed). For this reason
they may appear to light steadily at high-speed output.

(Note 2) The near home (D) and home input (Z) LEDs light when the respective input becomes valid.
(Note 3) Pulse input signal (PA) and (PB) display the pulse signal input status.
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3.1 Precautions on Wiring

3.1 Precautions on Wiring

Connect the wire in less than the following length between the pulse output unit and the motor
driver, and the pulse inputs, using twisted-pair cables.

B Signals applicable

Transistor output
Line driver output
Servo ON output
Deviation counter clear output

Home input (Motor driver Z phase)
Pulse input (Pulser input, feedback counter)

Output type

Product No.

Wiring length

Transistor output type

AGM1PG04T

Line driver output type

AGM1PG04L

10m
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3.2 Connection Using the Discrete-wire Connector

3.2 Connection Using the Discrete-wire Connector

No discrete-wire connector is provided with the unit. Purchase it separately.

3.2.1 Specifications of the Discrete-wire Connector

This is a connector that allows loose wires to be connected without removing the wire’s
insulation. Use a special tool for wire connection.

Discrete-wire connector (40P)

B AFP2801 Discrete-wire Connector (Purchase separately)

Composition of parts

Quantity (2 sets)

Housing
(40P)

1 pc.

Semi-cover
(40P)

2 pc.

Contact
(For AWG22 and AWG24)

5 pins

8 pc.

B Compatible wires (stranded wire)

Size

Nominal cross-sectional area | Insulation thickness | Rated current

AWG22 | 0.3mm?2

d1.5to 1.1 3A

AWG24 | 0.2mm?2

B  AXY52000FP Dedicated crimping tool (Purchase separately)

WUME-GM1PG-03
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3.2 Connection Using the Discrete-wire Connector

3.2.2 Wiring the Discrete-wire Connector

n e When performing wiring work, refer to the instruction manual of the crimping tool in order
to prevent faulty wiring.

Procedure |

1. Bend and break the contact, and set it in the crimping tool.

2. Insert the wire without removing its insulation until it stops, and lightly grip the crimping tool.

3. The contact appears as shown below after it is crimped. Confirm the following two points.
1. The wire must be embraced inside the clamped part.
2. The wire must be inserted to the end.

1

4. Insert the wire with the contact into the housing.
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3.2 Connection Using the Discrete-wire Connector

5. When all the wires have been inserted, fit the semi-cover into place.

3-5
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3.2 Connection Using the Discrete-wire Connector

i Info. )
e If there is a wiring mistake or the wire is incorrectly press-fit, use the crimping tool to remove

the contact.
1. Set the pin of the crimping tool at the position indicated by an arrow.
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

3.3 Input / Output Specifications and Terminal Circuit Diagrams

3.3.1 Terminal Layout Diagram of the GM1 Pulse Output Unit

>

I

=
COWONDUHWN =

1st
axis

1 I
2nd| 13
axis| 1s

@ e 000000 000000000000
® e 000000000000 000000

H

B A H B

1 W[ e o[t 7

2 2| e o2

3 3| e ol|3

4 4 o o|||4 3I’d
5 5|1 e ol|l5 .
6 6|||e o||6 axis
7 7| e o|||7

8 8|||eo||l8

9 9|l e olllo

10 10| g o o[[1077

1 bl i

12 12|[] e o |[|12

13 13|[|e o |[[13 |4th
14 14||] e o|||14 .
15 15[ e o [|[15 |GXIS
16 16(|| e o |[|16

17 17(|] o o | |17

18 18|[| o o ||[18

19 19([| e o |[|19

20 20{|| o o|||20

3.3.2 Input / Output Specifications

e The signal pins for two axes are assigned to one connector.
e The connector for 1- and 2-axis has completely the same pin arrangements as the connector

for 3- and 4-axis. Therefore, the same pin number functions the same.

e The specifications of the pulse output terminal of the transistor type are different from those
of the line driver type. However, the specifications of the input terminal and the power supply
terminal are the same for both types.

Output terminals (Transistor output type)

Pin No. Output specifications
Axis | Axis Circuit Signal name L
1/3 24 Item Description
Al A10 5y A1/A10 | Pulse output A: Output type Open collector
——o A2/A11 | 5VDC output
B1 B10 B1/B10 | Pulse output A: Operating voltage 47510 26.4V DC
B2/B11 Open collector range
Pulse output B: Max. load current 15 mA
A2 A1
5 VDC output
B2 B11 Pulse output B: ON state max. 06V
Open collector voltage drop

WUME-GM1PG-03
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

Output terminals (Line driver output type)

Pin No. Output specifications
Axis | Axis Circuit Signal name
1/3 2/4 Item Description
A1 A10 A1/A10 | Pulse output A:
A2/A11 | Line driver (+)
Pulse output A:
B1 B10 [: . .
B1/B10 | Line driver (-) Line driver output
B2/B11 Output type Equivalent to
A2 A1 Pulse output B: AM26C31
Line driver (+)
B2 B11 Pulse output B:
Line driver (-)

Output terminals (common)

Pin No. Output specifications
Axis | Axis Circuit Signal name .
1/3 2/4 Item Description
B5/B14 | Servo ON output (+) Output type Open collector
B5 B14 E A7/A16 Operating voltage 4.75 10 26.4 V DC
B7/B16 range . :
A7 A16 (D+<§V|at|on counter clear Max. load current 10 mA
B7 B16 COM ON state max. 10V
voltage drop
(Note 1)  The deviation counter clear signal is output when the power supply is turned ON for about 1 ms. When

the home return is complete, the signal is output for about 1 ms or 10 ms. The time can be specified
using the "Parameter”.

Power supply terminal (common)

Power supply specifications
Pin No. Circuit Signal name
Item Description
A20 External power supply Supplied
A20 —o input: upplied power 21.4t0 26.4 V DC
supply range
24V DC (+)
B20 | External power supply
B20 | 0 input: Consumption current | 90 mA or less
24V DC (-)
(Note 1)  The external power supply input terminals between two connectors are connected internally.
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

Input terminals (common)

Pin No. Input specifications
Axis | Axis | Circuit Signal name L
1/3 24 Item Description
Operating voltage
range 21.6t026.4V DC
Min. ON voltage /
Home input current 19.2V DC/55mA
A3 A12 24V DC (+)
Max. OFF voltage/
(Z24) current 2vVDC/2mA
Input impedance Approx. 3.9 kQ
A3IA12 Pulse width 100 ps or more
_E: 3.5t05.25VDC
A4IAT3 Operating voltage ) }
b Jﬂ range (5 V DC, Line driver
——oB3/B12 specifications)
Home input Min. ON voltage / 3V DC/4mA
A4 | A13 5V DC (+) current
(Z5) Max. OFF voltage/ 1V DC /0.5 mA
current '
Input impedance Approx. 560 Q
Pulse width 100 us or more
B3 B12 Home input (-) - -
B4 B13 COM - -
Operating voltage
range 21.6t026.4V DC
Near home input
(DOG)
19.2V DC/5.0 mA
A5 A14 Near home input (DOG) Over limit input (+
Min. ON voltage / ver limit input (+)
current Over limit input (-)
~= —‘;':"" B4/B13 Positioning control
|>|" n "l start input (Timing
= A5/A14 ;
- input)
[I=%y| 192V DC/2.6 mA
2 holaTe Max. OFF vol /
Lo ax. voltage
A6 | A15 Hf Over limit input (+) e 2V DC/1.5mA
B6/B15
2 ——F Near home input
[I=%y| (DOG)
= A19/B19 Approx. 3.6 kQ
Over limit input (+)
B6 B15 Over limit input (-) Input impedance Over limit input (-)
Positioning control
start input (Timing
input)
Approx. 6.8 kQ
Positioning control start .
A19 B19 input (Timing input) Pulse width 500 ps or more
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

Pin No. Input specifications
Axis | Axis |Circuit Signal name i b ot
113 | 274 em escription
Operating voltage 3:5105.25VDC
A8 | A17 Pulse input A (+) ange o9 (5V DC, Line driver
specifications)
B8 | B17 Pulse input A (-) Min. ONvoltage /| 3/ pc /3.2 mA
ABIA17 current
= — o
=y AIIATE Max. OFF voltage/
A9 A18 T B8/B17 | Pulse input B (+) : 1VDC/0.5mA
R9B18 current
Input impedance Approx. 560 Q
B9 | B18 Pulse input B (-) _ 0.5 ps or more
Pulse width (Max. 1 MHz each
phase)

3-10
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

o NILAANA BESE, UTORKRATIFERALLEEL,
RILAAAA B#%. 28HANTERATLES
| T |
| |
Pulse inputAJ —
(X1 X2 X3 X4 T=1us
N D D A X1to X4 20245
Each phase Max.
1MHz
Pulse inputB — e
NILVAAAA, B%ZE, ARHAANTERAT HI5S
| T |
| |
Pulse input A —| L T=1us
X1 X120.2us
’<—>| Pulse input A signal
Max. 1MHz
Pulse input B
IIWAANA, BZ, HIANTERY S5HE
| T |
| |
Pulse inputA—|
X1 T=1us
| T |
| | X1204us
Each input
Max. 1MHz
Pulse input B —
e When the pulse inputs A and B are used as pulser input, it is 2-phase input.
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3.4 Supplying Power for Internal Circuit Drive

3.4 Supplying Power for Internal Circuit Drive

3.4.1 Line Driver Output Type

| Unit |

Pulse command
output
A1, A2, A10, A11

Pulse
command

B1, B2, B10, B11

A20
DC/DC |4 c
converter

+24V DC

+5V DC

B20

X '
7L_ 'GND | !
External power
supply
The illustration shows one signal component
extracted from the overall configuration.

Pulse command :
input i

External power supply

Usable voltage range [21.4 to 26.4V DC

Current J4-axis type | 90 mAor less
consum-

ption _[2-axis type | 50 mAor less

3.4.2 Transistor Output Type

The power supply for the pulser command output circuit can be taken from the 5 V DC output

pins.d

| Unit |

\(at 5V output)

Pulse command
output
B1,82,810,B11

Pulse
command

\
4

A20
L | DC/DC —O
converter
+5V DC +24V DC
B20 [ ,|

717 Yeno |

[ Motor driver |

1
Pulse command i
1

input

15 mAper signal i
canbeusedasa i
guide b v v e e 1 vt

External power supply
Usable voltage range |21.4 to 26.4V DC
Current  [4-axis type | 90 mAor less

consum- -
ption 2-axis type | 50 mAor less

n e When transistor output (open collector output) is used, a value of 15 mA per signal should
be used as a guide. If 15 mA is exceeded, an appropriate resistance should be added.

3-12
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3.5 Connection of Pulse Command Output Signal

3.5 Connection of Pulse Command Output Signal

The pulse output unit is equipped with two output types to match two types of motor driver

interfaces. Connect to either one of them depending on the interface of the motor driver to be
used,.

3.5.1 Line Driver Output Type

Connection“ Unit side | | Motor driver side |
PULSE +5V, [

Pulse command ||or CW " A1,A10 cF;rULSE

A (Line driver) B1.810 W
SIGN +5V

Pulse command || or cow A2,A11 SIGN

B (Line driver) B2.B11 ngW

+5V

External input A20 Power supply
supply power B20
GND +24V DC

3.5.2 Transistor Output Type

Connection“ Unit side | | Motor driver side |
Pulse command A . | PULSE
A 4 Cw
Pulse command A Eru (Ii_\?VE % — Load resistance is required
(Open collector) B1,B10 when exceeding 15 mA.

i M
or
Pulse command B} JA2 A11 CcCw

(5V DC output)

SIGN or [Output specifications]

Pulse command Bf | CCW

(Open collector) B2,B11 Output type Open collector
Operating voltage range| 4.75 to 26.4 V DC

External input A20 Max. load current 15mA

supply power » B20 ON Max. voltage drop 0.6V

GND Zvbe  [6V DC Output specifications]

Output power supply range| 4.75 to 5.25 V DC
Current consumption |5V DC 15mA/1signal
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3.5 Connection of Pulse Command Output Signal

i Info. )
e A value of 15 mA per signal should be used as a guide. If this is exceeded, resistance should
be added.

e The symbol below indicates a twisted-pair wiring. We recommend using twisted-pair cables as
the wiring between the output of the pulse output unit and the motor driver.
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3.6 Connection of Servo ON Output

3.6 Connection of Servo ON Output

e This is an example showing the connection of the servo ON to the servo amplifier.
e An external power supply (+5 V DC to +24 V DC) must be provided for the connection.

- ) If 15 mA is exceeded
Connection “ Unit | (:] 2 registor miist be )l Motor driver |

. ¢

Output specifications

Servo ON B5,B14
(Open collector),
B7,B16 j

Power supply
Output form Open collector
GND +510+24vDc  |Operating voltage range[4.75 to 26.4V DC
Max. load current 10 mA
ON Max. voltage drop 1V
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3.7 Connection of Deviation Counter Clear Output Signal

3.7 Connection of Deviation Counter Clear Output Signal

e This is an example showing the connection of the counter clear input to the servo amplifier.
e An external power supply (+5 V DC to +24 VV DC) must be provided for the connection.

Load resistance is

Connection“ Unit side | (:] required when )l Motor driver side |

exceeding 10 mA.

. &

[Output specifications]
Output type Open collector
Operating voltage range [4.75 10 26.4 V DC
Max. load current 10mA
ON Max. voltage drop 1V

Deviation A7,A16
counter clear
(Open collector) B7,B16 j

Power supply
GND +5~+24V DC

e Always use twisted-pair cables for wiring.

e The current which can be conducted as the deviation counter clear output signal is 10 mA max.
If this is exceeded, a resistance should be added.
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3.8 Connection of Home Input and Near Home Input Signals

3.8 Connection of Home Input and Near Home Input Signals

3.8.1 Connection of Home Input (When connecting to motor driver Z phase
output)

| Connection “ Unit |
gf\rpgg]?f)t 30Kk0 A3 A12 | Motor driver |

Home input
A4.A13
i IR 2 OO0 3
Home input >
) e > B3,B12

Input specifications (at 5V DC)

Input voltage range 3.5t0 5.25V DC
Min. ON voltage/current 3V DC/4mA
Max. OFF voltage/current] 1V DC/0.5mA

Input impedance 560Q
Min. input pulse width 100us

3.8.2 Connection of Home Input (When connecting to an external switch/
sensor)

| Connection ” Unit |
Home input
24V DC (+) = A3A12 Power supply _
. . 24V DC GND Switch
Home input A4A13 55
5V DC (+) 5600 ’
%—I;)me input B3.B12

Input specifications (at 24V DC)

Input voltage range  [21.6 to 26.4V DC
Min. ON voltage/current| 19.2V DC/5.5mA
Max. OFF voltage/current] 2V DC/2mA

Input impedance 3.9kQ
Min. input pulse width 100us

3.8.3 Connection of Near Home Input Signal

Connection | | Unit side | Power supply
ND Switch
coM

24V DC G
- {—1—«{B4,B13
=% lﬂ 2o |(COM)
Near home input|| = T »|A5A14

[Input specifications]

Input voltage range [21.6 to 26.4 V DC
Min. ON voltage/current | 19.2V DC/5.0mA
Max. OFF voltage/current | 2V DC/1.5mA

Input impedance Approx. 3.6kQ
Min. input pulse width 500us
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3.8 Connection of Home Input and Near Home Input Signals

(Note 1)  Terminal numbers B4 and B13 are common for the Near home input, Over limit input (+), Over limit
input (-) and Positioning control start input.

3.8.4 Connection of Over Limit Input Signal

Connection “ Unit side | Power supply
24V DC GND _, Switch
com

9—o{__1—«{B4,B13
-LD 6.8ka |[(COM)
input (+) _l_ »- A6,A15

LUJ
+
T
1<

Over limit

Connection “ Unit side | Power supply

24V DC GND __;_Switch
CcoM

_‘L {1 1—«|B4,B13
; D soa  |(COM) ““
input (-) T »{B6,B15

LUJ
+
T
|«

Over limit

[Input specifications]

Input voltage range | 21.6 to 26.4 V DC
Min. ON voltage/current | 19.2V DC/2.6mA
Max. OFF voltage/current| 2V DC/1.5mA

Input impedance Approx. 6.8kQ

Min. input pulse width 500us

(Note 1)  Terminal numbers B4 and B13 are common for the Near home input, Over limit input (+), Over limit
input (-) and Positioning control start input.

3.8.5 Connection of Positioning Control Start Input (Timing Input)

Connection || Unit side | Power supply
24V DC GND _, _ Switch

B4,B13 O—,
com 68kQ |L(COM)
Positioning control start A19 B19
input (Timing input) ’

[Input specifications]

Input voltage range |21.6~26.4V DC
Min. ON voltage/current [19.2 V DC/2.6 mA
Max. OFF voltage/current| 2 V DC/1.5 mA

Input impedance Approx. 6.8 kQ
Min. input pulse width 500us

(Note 1)  Terminal numbers B4 and B13 are common for the Near home input, Over limit input (+), Over limit
input (-) and Positioning control start input.
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3.9 Connections of Pulse Input

3.9 Connections of Pulse Input

3.9.1 Line Driver Type

Connection " Unit | Encoder, pulser

A8A17 °
%00 <
y|B8B17 o ?
T 4|hoats ° 4
(B phase)
1% ,lsopis %

3.9.2 Transistor Open Collector Type

Pulse input A(+)

t
<

Pulse input A(-)

Pulse input B (+)

H
i~

vk

Pulse input B (-)

Connection " Unit | | Encoder, pulser |
Pulse input A(+) || T ABA17 [ >
D=y 5600
Pulse input A(-) || Y »-|B8,B17 |» <
Pulse input B (+) A9,A18 [ >
=y 5600
Pulse input B (-) 1 »{B9.B18 | o
Power supply

I
+5v DC LI GND

3.9.3 Transistor-resistor Pull-up Type

| Encoder, pulser |

| Connection ” Unit |
Pulse input A (+) m@ ABA17 [ ’—’
Pulse inputA (-) B8,B17

Pulse input B (+) Eg@:mms E]

Pulse input B (-) B9,B18 r >

A Y

A 4

Power supply
il

+5vDC 1 GND

g1 Info. )
e As the same pulser input terminal is used for pulser input operation and feedback pulse count,
either function of the two can only be used.

e When counting the 2-phase input such as the input from the encoder, set the pulse input
transfer multiple to "4 multiple setting" (x 4) or "2 multiple setting" (x 2) to prevent counting
error. The pulse input transfer multiple is specified using the Pulse_4Axes parameters.
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4.1 Adding Expansion Units

4.1 Adding Expansion Units

This section explains how to add device objects for expansion units to a project. After the

addition, the parameters and I/O mapping can be checked or changed.

The following explanation is provided for a case where a digital input unit (product number:

AGM1X64D2) is added to Empty1.

The procedure is as follows:

Procedure

)

1. Right-click the [Empty1] object in the navigation pane and then select "Unit Management"
from the context-sensitive menu that is displayed.

= m Unit_Configuration
m 10_Configuration
m PWM_Configuration

Counter_Configuration
L |Empty1

E  Empty2
L Empty3
L Empty4
L Emptys

Properties...

Unit Management...

5

Disable Device

Edit Object

Edit 10 mapping

Impoert mappings from CSV...

Export mappings to C5V...

The "Unit Management" dialog box will be displayed.

[m] X

Froduct number

@ unit Management
Device:Unit Configuration
Ma. Hame

-
2 Empty Empty
3 Empty Empty
4 Empty Empty
5 Empty Empty
[ Empty Empty
7 Empty Empty
g8 Empty Empty
9 Empty Empty
10 Empty Empty
11 Empty Empty
12 Empty Empty
13 Empty Empty
14 Empty Empty
15 Empty Empty

2. Double-click the first row in the "Device: Unit_Configuration" table.

The "Select Device" dialog box will be displayed.

4-2
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4.1 Adding Expansion Units

m Select Device

Device:  Unit_Configuration

Name
= [ 10 units
@ agM1ixs4Dz
[ acMixysapzT
[ agm1vsar

Name:

Select Device Gancel

3. Select a device object for the expansion unit to be added.

m Select Device

Device:  Unit_Configuration

Name

= @ 10 units

|G

(i agM1xysaDzT
[ acmivsar

Name: |Slotl_64IN

Select Device Cancel

4. Click the [Select Device] button.

The selected device object of the expansion unit will be added.

(@ unit Management m} x
Device:UnitConfiguration
Ma. Mame Product number (IR0
DOWN(D}
2 Empty Empty
3 Empty Empty DELETE(S)
4 Empty Empty
5 Empty Empty
a Empty Empty
7 Empty Empty
8 Empty Empty
9 Empty Empty
10 Empty Empty
11 Empty Empty
12 Empty Empty
13 Empty Empty
14 Empty Empty
15 Empty Empty
Cancel

5. Click the [OK] button.
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4.1 Adding Expansion Units

The selected device object of the expansion unit will be added to the navigation pane.

= \_‘H Unit_Configuration
[ 10_configuration
\_‘ﬂ PWM_Configuration
\;ﬂ Counter_Configuration
[ [slot1 64N (AGM1x64D2) |

K Empty2
K Empty3
K Empty4
K Emptys

6. Double-click the added object.
The setting pane will be displayed in the main pane. Specify settings related to the
expansion unit.

H Slot1_s4In X
641N parameter
Input Time Constant(I): |None ~
641N 1/0 Mapping
To assigna variable to an address, please set it from the "I/O mapping” tab.

Status

Information

gl Info. )
e To remove the device object of an expansion unit that has been added, select the expansion
unit to be removed in the "Unit Management" dialog box and press the "Delete" key or click the

[Delete] button.
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4.2 Performing Parameter Settings

Specify operation of the positioning unit by setting parameters.
B Overview

e After adding a pulse output unit to the project, select the unit from the device pane to set its
parameters.

e The pulse output units are displayed as follows in the device pane.

Pulse output unit (Line driver output type) Slot*_Pulse_4Axes (AGM1PGO04L)
Pulse output unit (Transistor output type) Slot*_Pulse_4Axes (AGM1PGO04T)

(Note 1)  The segments indicated by * differ according to the expansion location.

Procedure |

Changing parameters of the pulse output unit connected to the 1st unit

1. Double-click " Slot1_Pulse_4Axes (AGM1PGO04L) " in the device pane.

= ﬁ Unit_Configuration
ﬂj 10_Configuration
ﬂj PWM_Configuration
ﬂj Counter_Configuration
B [slot1_Pulse_dAxes (AGM1PGD4) |

2. Click the "Pulse_4Axes Parameters" tab.
3. Change the Parameter for every channel.

Parameter setting example

Category Selection(T) * 170 parameter Setting (R)
[=)- Unit spedific configuration settings Parameter value
Axis1_AGM1PGO4ExUnitCfg Avis3 DirectionOfRotationInout F 4
Axis2_AGMIPGO4EXLINtCHg wis3_DirectionOfRotationInpu OrWar
[ Axis3_AGM1PGO4EXUNItCfg Axis3_Count Enable
- Axis4_AGM 1PGO4EXUnitCfg Axis3_PulseInputMode Direction distinction input ~
Axis3_PulseInputCountMultiplication x1
Axis3_DirectionOfRotationOutput Forward
Axis3_PulseOutputMode Pulse/Sign
Axis3_PulseQutputFrequencyDivisionMode Divided by 1
Avie? Naviatinn™mntarClazarTima Tme

(Note 1)  In this example, the pulse input mode for the 3rd axis is set to "Direction distinction input".

'm

e For the description of parameters to be set, see the next page.
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4.3 List of Pulse_4Axes Parameters

4.3 List of Pulse_4Axes Parameters

The following table shows a list of changeable parameters for the GM1 Pulse Output Unit.

e Set parameter for each axis.

e Parameters are common to the line driver output type and the transistor output type.

Parameter Default Set value
DirectionOfRotationInput (Pulse Forward Forward
input rotation direction) Reverse
Count (Pulse input count) Enable Enable
Disable

PulselnputMode (Pulse input mode)

2-phase input

2-phase input
Direction distinction input
Individual input

PulselnputCountMultiplication x1 x1
(Pulse input transfer multiple) X2
x4
DirectionOfRotationOutput (Pulse Forward Forward
output rotation direction) Reverse
PulseOutputMode (Pulse output Pulse/Sign Pulse/Sign
mode) CW/CCW
PulseOutputFrequencyDivisionMod | Divided by 1 Divided by 1
e (Pulse output divided mode) Divided by 2
Divided by 4
Divided by 8
Divided by 16
Divided by 32
Divided by 64
Divided by 128
DeviationCounterClearTime 1ms 1ms
(Deviation counter clear time) 10 ms

AccelerationDecelerationMethod
(Acceleration / Deceleration
method)

Linear Acceleration / Deceleration

Linear Acceleration / Deceleration
S Acceleration / Deceleration

OriginReturnDirection (Home return
direction)

(-) Direction of the elapsed