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e SAFETY PRECAUTIONS e

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full
attention to safety to handle the product correctly.

The precautions given in this manual are concerned with this product only. For the safety precautions of
the programmable controller system, refer to the user's manual for the CPU module User's Manual.

In this manual, the safety precautions are classified into two levels: "/AWARNING" and "/\CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
A WARNING resulting in death or severe injury.

é CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under "/\CAUTION" may lead to
serious consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/\ WARNING

o Provide a safety circuit outside the programmable controller so that the entire system will
operate safely even when an external power supply error or programmable controller fault
occurs.

Failure to observe this could lead to accidents for incorrect outputs or malfunctioning.

(1) Configure an emergency stop circuit and interlock circuit such as a positioning upper
limit/lower limit to prevent mechanical damage outside the programmable controller.

(2) The machine zero point return operation is controlled by the zero point return direction and
zero point return speed data. Deceleration starts when the near-point dog turns ON. Thus,
if the zero point return direction is incorrectly set, deceleration will not start and the
machine will continue to travel. Configure an interlock circuit to prevent mechanical
damage outside the programmable controller.

(3) When the module detects an error, normally deceleration stop or sudden stop will take
place according to the parameter stop group settings. Set the parameters to the positioning
system specifications.

Make sure that the zero point return parameter and positioning data are within the
parameter setting values.




[Design Precautions]

/\ CAUTION

¢ Do not bundle or adjacently lay the control wire or communication cable with the main circuit or
power wire.
Separate these by 100mm or more.
Failure to observe this could lead to malfunctioning caused by noise.

[Mounting Precautions]

/\ CAUTION

¢ Use the programmable controller in an environment that meets the general specifications in the
user's manual for the CPU module used.
Using the programmable controller outside the general specification range environment could
lead to electric shocks, fires, malfunctioning, product damage or deterioration.

¢ Always securely insert the module latches at the bottom of the module into the fixing holes on
the base unit. (Always screw the AnS Series module onto the base unit with the specified
torque.)
Improper mounting of the module could lead to malfunctioning, faults or dropping.

¢ Securely connect the external device connection connector and peripheral device connection
connector into the module connector until a click is heard.
Improper connection could lead to a connection fault, and to incorrect inputs and outputs.

¢ When not connecting the drive unit, always install a cover on the connector section.
Failure to observe this could lead to malfunctioning.

[Wiring Precautions]

/N WARNING

¢ Always confirm the terminal layout before connecting the wires to the module.
o Make sure that foreign matter such as cutting chips and wire scraps does not enter the module.
Failure to observe this could lead to fires, faults or malfunctioning.

[Startup/Maintenance Precautions]

/N WARNING

o Switch off all phases of the externally supplied power used in the system before cleaning or
tightening the screws.
Failure to turn all phases OFF could lead to electric shocks.




[Startup/Maintenance Precautions]

/\ CAUTION

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

o Switch off all phases of the externally supplied power used in the system before installing or
removing the module.
Failure to turn all phases OFF could lead to module trouble or malfunctioning.

» Before starting test operation, set the parameter speed limit value to the slowest value, and
make sure that operation can be stopped immediately if a hazardous state occurs.

¢ Always make sure to touch the grounded metal to discharge the electricity charged in the body,
etc., before touching the module.
Failure to do so may cause a failure or malfunctions of the module.

[Precautions for use]

/\ CAUTION

¢ Note that when the reference axis speed is designated for interpolation operation, the speed of
the partner axis (2nd axis) may be larger than the set speed (larger than the speed limit value).

[Disposal Precautions]

/\ CAUTION

¢ When disposing of the product, handle it as industrial waste.




o CONDITIONS OF USE FOR THE PRODUCT e

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or
serious accident; and
ii) where the backup and fail-safe function are systematically or automatically provided outside of the
PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO

ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT,

PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO

PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR USED IN APPLICATION NOT

INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR WARNING CONTAINED IN

MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL BULLETINS AND

GUIDELINES FOR the PRODUCT.

("Prohibited Application™)

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

¢ Nuclear Power Plants and any other power plants operated by Power companies, and/or any other
cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

¢ Railway companies or Public service purposes, and/or any other cases in which establishment of a
special quality assurance system is required by the Purchaser or End User.

o Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator
and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for
Recreation and Amusement, and Safety devices, handling of Nuclear or Hazardous Materials or
Chemicals, Mining and Drilling, and/or other applications where there is a significant risk of injury to
the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT is
limited only for the specific applications agreed to by Mitsubishi and provided further that no special
quality assurance or fail-safe, redundant or other safety features which exceed the general specifications
of the PRODUCTSs are required. For details, please contact the Mitsubishi representative in your region.
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INTRODUCTION

Thank you for purchasing the Mitsubishi general-purpose programmable controller MELSEC-A Series.
Always read through this manual, and fully comprehend the functions and performance of the A Series
programmable controller before starting use to ensure correct usage of this product.

When applying the program examples introduced in this manual to the actual system, ensure the applicability
and confirm that it will not cause system control problems.
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MANUALS

The manuals related to this product are listed below.
Please place an order as needed.

Related Manuals

Manual Number
Manual Name
(Model Code)
AD75P1-S3/P2-S3/P3-S3 Positioning Module User's Manual (Hardware)
The AD75P1-S3/P2-S3/P3-S3 positioning module performance specifications, input/output interface, 1B-66733
names of each part and startup procedures, etc., are explained. (Enclosed with module) (13J883)
A1SD75P1-S3/P2-S3/P3-S3 Positioning Module User's Manual (Hardware)
The A1SD75P1-S3/P2-S3/P3-S3 positioning module performance specifications, input/output interface, B-66732
names of each part and startup procedures, etc., are explained. (Enclosed with module) (13J882)
Positioning module software package type SW1IVD-AD75P Operating Manual
The methods of creating data (parameters, positioning data, etc.), transmitting the data to the module, IB-66714
monitoring the positioning and testing, etc., using the above software package are explained. (13J915)
(Enclosed with each software package product)
GX Configurator-AP Version 1 Operating Manual
The methods of creating data (parameters, positioning data, etc.), transmitting the data to the module, 1B-66900
monitoring the positioning and testing, etc., using the above software package are explained. (13J948)
(sold separately)*1

*1 The manual is included in the CD-ROM of the software package in a PDF-format file.
For users interested in buying the manual separately, a printed version is available. Please contact us with the manual number (model

code) in the list above.

COMPLIANCE WITH EMC AND LOW VOLTAGE DIRECTIVES

(1) Method of ensuring compliance
To ensure that Mitsubishi programmable controllers maintain EMC and Low
Voltage Directives when incorporated into other machinery or equipment, certain
measures may be necessary. Please refer to the manual included with the CPU
module or base unit. The CE mark on the side of the programmable controller
indicates compliance with EMC and Low Voltage Directives.

(2) Additional measures
To ensure that this product maintains EMC and Low Voltage Directives, please
refer to section 4.3.1 “Precautions for wiring”
To make this product conform to the EMC directive and low voltage instruction,
please refer to section 4.3.1 “Precautions for wiring”



USING THIS MANUAL (1)

B The symbols used in this manual are shown below.

Pr* |.. Symbol indicating positioning parameter and zero point return
parameter item.
....... Symbol indicating positioning data, start block data and condition
data item.
Md.* |...... Symbol indicating monitor data item.
Cd.” |....... Symbol indicating control data item.

(A serial No. is inserted in the * mark.)

B Indication of values in this manual
* The buffer memory address, error code and warning code are indicated in a
decimal value.
* The X/Y device is indicated in a hexadecimal value.
* The setting data and monitor data is indicated in a decimal or hexadecimal value.
An “H” attached at the end of the value indicates a hexadecimal value.

(Examples)
10 Decimal
10H Hexadecimal



USING THIS MANUAL (2)

B The methods for reading this manual are shown below.

1) > 2) > 3)—> 4)— 5) —> Test operation — 6) — Actual operation
|

CHAPTER 1 PRODUCT OUTLINE
1) Understand the product functions and specifications,
and design the system.

CHAPTER 2 SYSTEM CONFIGURATION

CHAPTER 3 SPECIFICATIONS AND

FUNCTIONS
CHAPTER 4 INSTALLATION, WIRING AND
MAINTENANCE OF THE 2) Install and wire the product
PRODUCT
CHAPTER 5 DATA USED FOR 3) Set the parameters

POSITIONING CONTROL

4) While referring to lists in "SECTION 2" and "CHAPTER 5",
set the data required for each control

CHAPTER 8 ZERO POINT RETURN
CONTROL

CHAPTER 9 MAIN POSITIONING
CONTROL

5.1 Types of data

5.2 List of parameters

5.3 List of positioning data
5.4 List of start block data
5.5 List of condition data
5.6 List of monitor data
5.7 List of control data

CHAPTER 10 ADVANCED
POSITIONING CONTROL

CHAPTER 11 MANUAL CONTROL

PRODUCT SPECIFICATIONS AND HANDLING

CHAPTER 12 CONTROL AUXILIARY
FUNCTIONS

CHAPTER 13 COMMON FUNCTIONS

IIRIpigiyi

SECTION 1

5) Create a sequence program for control

SECTION 2 | CONTROL DETAILS AND SETTING

CHAPTER 6 SEQUENCE PROGRAM USED

FOR POSITIONING CONTROL CHAPTER 14 TROUBLESHOOTING

|

6) Remedies for "Errors" and "Warnings"

CHAPTER 7 MEMORY CONFIGURATION
AND DATA PROCESS

* Understand the data process in the AD75 as necessary.

>
>



USING THIS MANUAL (3)

Bl The contents of each chapter are shown below.

SECTION 1 | PRODUCT SPECIFICATIONS AND HANDLING

1 PRODUCT The basic contents for understanding positioning control using AD75 are
OUTLINE described.
2 SYSTEM . . T . .
CONFIGURATION The devices required for positioning control using AD75 are described.
3 SPECIFICATIONS . I .
AND FUNCTIONS The AD75 functions and performance specifications, etc., are described.
4 INSTALLATION,
WIRING AND The procedures for installing and wiring the AD75, the precautions and
MAINTENANCE OF | maintenance are described.
THE PRODUCT
List of parameters
The setting items, setting details and List of positioning data
5 DATA USED FOR range, default values, and setting List of start block data
POSITIONING destination buffer memory address for List of condition data
CONTROL the parameters and data required for : :
positioning control are described. List of monitor data
List of control data
6 SEQUENCE
PROGRAM USED The sequence program required for positioning control is described.
FOR POSITIONING | (Create an actual program using this program as a reference.)
CONTROL
7 MEMORY
CONFIGURATION The AD75 memory configuration and data process are described.
AND DATA (Read this as required.)
PROCESS

SECTION 2 | CONTROL DETAILS AND SETTING

—
—

-
N

8 ZERO POINT
RETURN The details and settings for zero point return control are described.
CONTROL

9 MAIN . . P —— A

The details and examples of settings for "Main positioning control" using the

FOEIIONITE "Positioning data" are described
CONTROL 9 '

U0 ABAE D) The details and examples of settings for "Advanced positioning control" using the
ZOEienINE "Positioning data" are described
CONTROL 9 '

11 MANUAL The settings and sequence programs required for JOG operation or manual pulse
CONTROL generator operation are described.

12 CIOMIIRG - The settings and sequence programs required for using the auxiliary functions are
AUXILIARY described
FUNCTIONS )

13 COMMON The settings and sequence programs required for using the common functions
FUNCTIONS are described.

14 TROUBLESHOOTING | The errors and warnings detected by the AD75 are described.

APPENDICES Example§ of wiring, a glossary and list of buffer memory addresses are described.

(Read this as required.)

APPENDICES

BEGY EEEN RN ~
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GENERIC TERMS AND

ABBREVIATIONS

Unless specially noted, the following generic terms and abbreviations are used in this
manual.

Generic term/abbreviation

Details of generic term/abbreviation

Programmable controller
CPU

Generic term for programmable controller CPU on which AD75 can be mounted.

AD75

Generic term for positioning module AD75P1-S3, AD75P2-S3, AD75P3-S3, A1SD75P1-S3,
A1SD75P2-S3, and A1SD75P3-S3.
The module type is described to indicate a specific module.

Peripheral device

Generic term for DOS/V personal computer that can run the following "AD75 Software
Package".

AD75 software package

Generic term for "SW1IVD-AD75P type positioning module software package" and "GX
Configurator-AP Version 1 (SWO0D5C-AD75P-E)."

Drive unit

Abbreviation for pulse input compatible drive unit (servo amplifier, stepping motor).

Manual pulse generator

Abbreviation for manual pulse generator (prepared by user).

Data link system

Abbreviation for MELSECNET (Il) and MELSECNET/B data link system.

Network system

Abbreviation for MELSECNET/10 network system.

I/F

Abbreviation for interface.

17-segment LED

17-segment display mounted on upper front of AD75.

DOS/V personal computer

IBM PC/AT® and compatible DOS/V compliant personal computer.

Personal computer

Generic term for DOS/V personal computer.

Workpiece

Generic term for moving body such as workpiece and tool, and for various control targets.

Axis 1, axis 2, axis 3

Indicates each axis connected to AD75.

1-axis, 2-axis, 3-axis

Indicates the number of axes. (Example: 2-axis = Indicates two axes such as axis 1 and axis 2,
axis 2 and axis 3, and axis 3 and axis 1.)




ENCLOSED PARTS

The AD75 product configuration is shown below.

Limited)

Quantity
Part name A1SD75P1-S3 | A1SD75P2-S3 | A1SD75P3-S3
AD75P1-S3 AD75P2-S3 AD75P3-S3
External device connection connector 1 5 3
(10136-3000VE, Sumitomo 3M Limited)
Connector cover (10336-56 F0-008, Sumitomo 3M 1 2 3

AD75

A1SD75P1-S3/P2-S3/P3-S3, AD75P1-S3/P2-S3/P3-S3
Positioning Module User's Manual (Hardware)
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SECTION 1

PRODUCT SPECIFICATIONS AND HANDLING

Z
o
l_
O
L
@)

SECTION 1 is configured for the following purposes (1) to (5).

(1) To understand the outline of positioning control, and the AD75 specifications
and functions

(2) To carry out actual work such as installation and wiring

(3) To set parameters and data required for positioning control

(4) To create a sequence program required for positioning control

(5) To understand the memory configuration and data transmission process

Read "SECTION 2" for details on each control.

CHAPTER 1 PRODUCT OUTLINE ..o 1-1to0 1-18
CHAPTER 2 SYSTEM CONFIGURATION ... 2-1t0 2-8
CHAPTER 3  SPECIFICATIONS AND FUNCTIONS ..o 3-1to0 3-22
CHAPTER 4 INSTALLATION, WIRING AND MAINTENANCE OF THE PRODUCT ...4-1 to 4-24
CHAPTER S5 DATA USED FOR POSITIONING CONTROL.........cccoiiiiiiiiee 5-1to 5-124
CHAPTER 6 SEQUENCE PROGRAM USED FOR POSITIONING CONTROL .......... 6-1to 6-38

CHAPTER7 MEMORY CONFIGURATION AND DATA PROCESS .........ccccocoinineans 7-1t0 7-16
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CHAPTER 1

PRODUCT OUTLINE

The purpose and outline of positioning control using AD75 are explained in this chapter.

By understanding "What can be done", and "Which procedures to use" beforehand, the
positioning system can be structured smoothly.

1.1 POSItIONING CONIOL ... 1-2
111 Features Of ADT75.. ... e 1-2
1.1.2 Purpose and applications of positioning control .............ccocceeiiiiiiiiiiiieneee 1-4
1.1.3  Mechanism of positioning CONtrol...........cccoiiiiiiiiii e 1-6
1.1.4  Outline design of positioning SYStemM..........ccociiiiiiii i 1-8
1.1.5 Communicating signals between AD75 and each module.......................... 1-10

1.2 Flow Of SYStem Operation ...........ccoeoiie i 1-12
1.21  FIOW Of Gll PrOCESSES ...ciieeieieiie ettt e e 1-12
1.2.2  Outline of Starting..........oocuiiiiii 1-14
1.2.3  Outline of StOPPING -..ceneieeee e 1-16
1.24  Outline for restarting .........ooeooeiiiiii e 1-17



1 PRODUCT OUTLINE

1.1 Positioning control

1.1.1 Features of AD75

MELSEC-A

The features of the AD75 are shown below.

(1) Lineup of 1-axis to 3-axis modules

(@)

(b)

There are six types of positioning modules for 1-axis to 3-axis control.
Select according to the programmable controller CPU type and the required
No. of control axes.

There is one slot used to mount each AD75 onto the base unit. The number
of input/output points occupied by the programmable controller CPU is 32
points each.

There is no limit to the No. of mounted modules as long as the total is within
the programmable controller CPU No. of input/output points.

(2) Ample positioning control functions

(@)

(b)

Various functions required for the positioning system, such as positioning
control to random position, fixed-dimension feed control and uniform speed
control are provided.

1) Up to 600 positioning data items containing the positioning address,
control method and operation pattern, etc., can be set for each axis.
Positioning for each axis is carried out using this positioning data. (2-
axis interpolation control, and multiple axes using simultaneous start is
possible.)

2) Linear control (3-axis simultaneous execution possible) is possible with
positioning for each axis. This control can carry out independent
positioning with one positioning data item, or can carry out continuous
positioning with continuous execution of multiple positioning data items.

3) With multiple axes positioning, linear interpolation control or circular
interpolation control using two axes is possible. This control can carry
out independent positioning with one positioning data item, or can carry
out positioning with continuous execution of multiple positioning data
items.

The control method designated with each positioning data includes position
control, speed control and speed/position changeover control.

Continuous positioning with multiple positioning data items is possible with
the operation pattern set by the user using positioning data.

With the above multiple positioning data as one block, continuous
positioning of multiple blocks is possible.
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(d)

(e)

MELSEC-A

The zero point return control has been strengthened.

1) The near-point dog method (one type), stopper stop method (three
types), and count method (two types) zero point return methods have
been prepared as the "machine zero point return" zero point return
method.

2) To realize zero point return control to the machine zero point from a
random position, the zero point return retry function has been prepared.
(The machine zero point is the position used as the start point for
control such as positioning control. The machine zero point is
established with the machine zero point return in item 1) above.)

Automatic trapezoidal acceleration/deceleration and S-curve
acceleration/deceleration have been prepared as the
acceleration/deceleration methods. The user can select from automatic
trapezoidal acceleration/deceleration or S-curve acceleration/deceleration.

(3) High-speed starting process
To quicken the process when starting positioning, the start processing time has
been reduced to 20ms.
When operation using simultaneous start function or interpolation operation is
executed, no start delay is generated between the target axes.
(Example) When operation is started with the simultaneous start function for axes

1 and 3: No start delay between axes 1 and 3.
When interpolation operation is started for axes 2 and axis 3: No start
delay between axes 2 and 3.

(4) High-speed pulse output and long distance with drive unit

(@)

(b)

The AD75 has a differential driver and open collector pulse output interface.
Connect to either according to the type of drive unit.

When connected to the differential driver, the speed and distance have
been increased.

* When connected to differential driver : 400kpps, max. 10m,

* When connected to open collector  : 200kpps, max. 2m

(5) Easy maintenance
The maintenance of the AD75 has been improved with the following matters.

(@)

(b)

(d)

The various data, such as the positioning data and parameters, are stored
on a flash ROM in the AD75.
This allows the data to be held without a battery.

The error display, machine system input and zero point input state can be
confirmed with the 17-segment display.

The primary diagnosis has been improved by detailing the error details.

Up to 16 history items each for the error and warning information can be
held, so the details of the errors and warnings that have occurred can be
confirmed easily.

1-3
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MELSEC-A

1.1.2 Purpose and applications of positioning control

"Positioning" refers to moving a moving body, such as a workpiece or tool (hereinafter,
generically called "workpiece") at a designated speed, and accurately stopping it at the
target position. The main application examples are shown below.

B Punch press (X, Y feed positioning)

m . 15m/min e To punch insulation material or leather, etc.,
SR 2000rmin) | 45 the same shape at a high yield, positioning
is carried out with the X axis and Y axis

15m/min Servos.
(1875r/min)

Press
punching

* After positioning the table with the X axis
servo, the press head is positioned with the Y
axis servo, and is then punched with the
Servo Programmable controller press.
amplifier Ry ¥ * When the material type or shape changes, the
: ADTS press head die is changed, and the positioning
o pattern is changed.
amplifier
Y axis £
H Palletizer
—[Conveyor control] * Using the servo for one axis, the palletizer is

positioned at a high accuracy.

Servomotor

* The amount to lower the palletizer according to
(with brakes)

the material thickness is saved.

Position detector

Palletizer

_\Unloader control

_ * The ATC tool magazine for a compact
machining center is positioned.

ATC tool and target value is calculated, and positioning
is carried out with forward run or reverse run to

achieve the shortest access time.

@ * The relation of the magazine's current value

Positioning
pin

Tool
(12 pcs., 20 pcs.)
Rotation directionfor ~ Rotation direction

calling for calling
Programmable 11,12,1,20r 3 17t020,1t0o 5
controller 192012 3
MELSEC-A \ Current |'78°°°° °°°R5, Current
<Vvalue )6 - value
4 retrieval'nss o o, 76 retrieval
position ! 48 position

Rotation direction Rotation direction
for calling 5, 6, 7, 8, 9 or 10 for calling 7 to 16

<No. of tools: 12> <No. of tools: 20>
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MELSEC-A

M Lifter (Storage of Braun tubes onto aging rack)

Sls
0

))]“!l Positioning

Servomotor
(with brakes) S

Servo amplifier

MELSEC-A

* During the aging process of braun tubes,
storage onto the rack is carried out by
positioning with the servo.

* The up/down positioning of the lifter is carried
out with the 1-axis servo, and the horizontal
position of the aging rack is positioned with the
2-axis servo.

M Index table (High-accuracy indexing of angle)

Programmable

controller E{’/

MELSEC-A ij

E Ly i

Digital switch
Servo
amplifier

Index table

etector
ervomotor

=

19

)

3 -
«Q \
2
a Y
A

w o

* The index table is positioned at a high accuracy
using the 1-axis servo.

Fix the grinding
stone, feed the )
workpiece, and grind. ?)

ammable i
roller Operation panel

a. Total feed d. Rough grinding
ELSEC-Al mDa Cd amount (mm) speed (mm/s)
COb e| b. Finishing e. Fine grinding
Mc feed amount (mm)  speed (mm/s)

c. Compensation
amount (mm)

* The grinding of the workpiece's inner surface
is controlled with the servo and inverter.

* The rotation of the workpiece is controlled with
the 1-axis inverter, and the rotation of the
grinding stone is controlled with the 2-axis
inverter. The workpiece is fed and ground with
the 3-axis servo.
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1.1.3 Mechanism of positioning control

MELSEC-A

Positioning control using the AD75 is carried out with "pulse signals". (The AD75is a
module that generates pulses). In the positioning system using the AD75, various
software and devices are used for the following roles. The AD75 realizes complicated

positioning control when it reads in various signals, parameters and data and is
controlled with the programmable controller CPU.

Creates control order and
i conditions as a sequence
i program.

GPP function
software

ackage
p g

AD75

software

package

n

—
PR

Stores the created program.

The AD75 outputs the start signal and
stop signal following the stored program.

AD75 errors, etc., are detected.

1

Programmable
controller
CPU

v

AD75 positioning
module

| —

Sets the parameters and
positioning data for control.

Outputs the start command for
JOG operation, etc., during test
operation with the test mode.

Monitors the positioning operation.

v

Servo
amplifier

Stores the parameter and data.

Outputs signals such as the start
i signal, stop signal, limit signal and

|4

i control changeover signal to the AD75.

External signal ' Issues commands by‘g
L Ii transmitting pulses. |

I
Manual pulse

L_generator

Outputs pulses to the servo according to the
instructions from the programmable controller CPU,

AD75 software package, external signals and manual
,_pulse generator.

v

Motor

AN

v

Receives pulse commands from AD75, and
drives the motor.

Outputs the drive unit READY signal and

zero point signal to the AD75.

Workpiece

Carries out the actual work according to commands

from the servo.
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The principle of "position control" and "speed control" operation is shown below.

M Position control
The total No. of pulses required to move the designated distance is obtained in the
following manner.

Designated distance
Total No. of pulses [ g ] No. of pulses required

(rjquiredt t?j r(?o;/e ~ | Movement amount of machine (load) ” [for motor to rotate once
esignated distance side when motor rotates once

* The No. of pulses required for the motor to rotate once is the "encoder resolution”
described in the motor catalog specification list.

When this total No. of pulses is issued from the AD75 to the servo amplifier, control to
move the designated distance can be executed.

The machine side movement amount when one pulse is issued to the servo amplifier is
called the "movement amount per pulse". This value is the min. value for the workpiece
to move, and is also the electrical positioning precision.

l Speed control

The above "total No. of pulses" is an element required for movement distance
control, but when carrying out positioning control or speed control, the speed must
also be controlled.

This "speed" is controlled by the "pulse frequency".

Pulse frequency This area is the total
[pps] No. of commanded
A pulses.
I A
Positioning .| Servo | Servomotor
module ~| amplifier o
Detector
(Pulse
encoder)
X | . _\y
Speed = Pulse frequency Feedback pulse ta | itd | (8)
Movement amount = No. of pulses ! 1
Feedback pulses = 0.4 12 0.4
Pulses generated by detector <« >ia : > >
_ Movement amountt=2

Fig.1.1 Relationship between position control and speed control

POINT

The AD75 controls the position with the "total No. of pulses", and the speed with the
"pulse frequency".
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1.1.4 Outline design of positioning system

The outline of the positioning system operation and design, using the AD75, is shown

below.
Programmable  Positioning
controller CPU ~ module AD75 Drive unit Servomotor
Forwardrun{ "~~~ "TTTTTTTTTTT T o m T m e m o [ !
pulse train | Speed .

. command [ '
" | Deviation || D/A Servo v :
' counter converter amplifier | | ! !
- — ol !
Program Writ Setdata [Roverse run ! b ' i
regde’ pulse train ' i ' !
etc. iy ! A E . E :
i Interface [ ! i
: t ————(pLG)
' Feedback pulse I !
A ! aliiyig o '
Write, T S S

v read, etc.

- SW1IVD-AD75P-E

- SWOD5C-AD75P-E

- AD75TU

1)

Fig.1.2 Outline of the operation of positioning system using AD75

The AD75 output is a pulse train.

When the pulse train is output, the pulses are cumulated with the deviation
counter. This pulse droop amount is changed into a DC analog voltage by the D/A
converter, and is used as the speed command.

Simultaneously with the start of motor rotation by the speed command from the
drive unit, feedback pulses proportional to the speed are generated by the pulse
encoder PLG, and the droop pulses in the deviation counter are subtracted.
The deviation counter maintains a set droop amount and the motor continues
rotating.

When the command pulse output from the AD75 is stopped, the droop pulses in
the deviation counter decreases, and the speed slows. When there are no more
droop pulses, the motor stops.

In other words, the motor rotation speed is proportional to the designated pulse
frequency, and the motor rotation angle is proportional to the No. of output
command pulses.

Thus, if the movement amount per pulse is specified, the motor can be fed to a
position proportional to the No. of pulses in the pulse train. The pulse frequency
will be the motor speed (feedrate).

As shown below, the pulse train is rough during motor acceleration, and is dense
at the full speed. During deceleration, the pulse train becomes rougher, and
finally the pulse reaches 0. The motor stops with a slight delay in respect to the
command pulse.

This time difference is required to ensure the stopping precision, and is called the
stop settling time.
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Servomotor
speed

Speed V _gﬁsﬁndtroop Pulse — /
distribution

Accel- Decel- TimeTt
eration eration
Sto

P
I~ W] setinsime

Pulse train Rough<—|—> Dense <—|—> Rough

Fig.1.3 AD75 output pulses

Workpi ¥
orkpliece .
Pulse encoder \;’me gear L : Worm gear lead (mm/rev)
(PLG) - T R . Deceleration ratio
R Table V . Movable section speed (mm/s)
i N : Motor speed (r/min)
: o .
Servomotor zzzzzzmzzz>P K : Position loop gain (1/s)
PO € : Deviation counter droop pulse amount

A : Movement amount per pulse (mm/pulse)
Vs : Command pulse frequency (pulse/s)

v . Pulse encoder resolution (pulse/rev)

PO : Zero point (pulse)
P : Address (pulse)

Fig.1.4 System using worm gears
(1) Movement amount per pulse

L
A= Rxn [mm/pulse]

(2) Command pulse frequency

_ Vv
Vs = A [pulse /s]

(3) Deviation counter droop pulse amount

€= % [pulse]
The movement amount per pulse is indicated with (1), and the [No. of output pulses] x
[movement amount per pulse] is the movement amount. The command pulse frequency is
calculated with (2) using the movable section speed and movement amount per pulse.
The relation of the command pulse frequency and deviation counter droop pulses is
shown in (3).

As the positioning command unit, (mm), (inch), (degree) or (pulse) can be selected
independently for the 1 to 3 axes of the AD75.

Thus, if the data such as the movement amount per pulse, acceleration/deceleration
time, positioning speed, and positioning address are set to match the positioning
command unit, the operation will be carried out within the AD75 for the target
positioning address. The pulse train will be output, and positioning will be executed.
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1.1.5 Communicating signals between AD75 and each module

Programmable
controller CPU

Y1D
X0

Y16, Y18, Y1A
Y17,Y19,Y1B

Y10, Y11, Y12

X1, X2, X3
Y13,Y14,Y1C

XD, XE, XF

XA, XB, XC

The outline of the signal communication between the AD75 and programmable
controller CPU, peripheral device and drive unit, etc., is shown below.

PLC READY signal

AD75 READY signal

A

Forward run JOG start signal

Reverse run JOG start signal

A4

Positioning start signal

A4

X7, X8, X9 =

Positioning complete signal

A4

BUSY signal

programmable

X4, X5, X6 [

Start complete signal

controller CPU

A

Axis stop signal

M code ON signal

External
interface

Drive unit READY signal

Upper/lower limit signal

External

Near-point dog signal signal

A

Zero point signal

A

Drive unit

Deviation counter clear

Pulse train

Manual pulse generator A-phase

Manual pulse
generator

Manual pulse generator B-phase

4
1 Speed/position changeover signal
'
|

Stop signal
External start signal

External
signal

-t

Error detection signal

Data write/read

1 Interface with

Peripheral

interface

Parameter write/read

Positioning data write/read

Positioning start information o
write/read

-

Zero point return operation (test)

Peripheral

JOG operation (test) device

Positioning operation (test)

A

Operation monitor

h
h
|
h
|
\
T
|
!
|
|
|
\
|
h
\
i

device N
.
T
|
h
|
.
|
h
|
.
|
|
|
|
h
|
.
|

B AD75 <— Programmable controller CPU
The AD75 and programmable controller CPU communicate the following data via

the

base unit.

Communication

Direction

AD75 — Programmable controller CPU

Programmable controller CPU — AD75

Control signal *

Signal indicating AD75 state, such as AD75
READY signal, BUSY signal.

Signal related to commands such as PLC
READY signal, various start signals, stop
signals

Data (read/write)

Parameter, positioning data, positioning
start information, monitor data, control data

Parameter, positioning data, positioning
start information, control data

* Refer to the section "3.4 Specifications of input/output signals with programmable controller
CPU" for details.
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M AD75 < Peripheral device
The AD75 and peripheral device communicate the following data via the peripheral
device connection connector.

Direction

T AD75 — Peripheral device Peripheral device — AD75
Communication

Parameter, positioning data, positioning |[Parameter, positioning data, positioning

Data (read/write) start information start information

Zero point return control start command
Positioning control start command
Test operation - JOG operation start command

Manual pulse generator operation
enable/disable command

Operation monitor Monitor data -

Ml AD75 < Drive unit
The AD75 and drive unit communicate the following data via the external device
connection connector.

CO nmur |Cat or

Signals related to commands such as Signals indicating drive unit state such as

Control signal deviation counter clear signal drive unit READY signal

Pulse train Pulse train output -

l AD75 < Manual pulse generator
The AD75 and manual pulse generator communicate the following data via the
external device connection connector.

Direction
S AD75 — Manual pulse generator Manual pulse generator — AD75
Communication

Manual pulse generator A-phase, manual

Pulse signal - pulse generator B-phase

H AD75 <— External signal
The AD75 and external signal communicate the following data via the external
device connection connector.

Direction . .
T AD75 — External signal External signal — AD75
Communication

¢ Signals from detector such as near-point
dog signal, upper/lower limit signal, zero
point signal

* Control signals from external device such
as stop signal, external start signal,
speed/position changeover signal

Control signal -

1-1
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1.2 Flow of system operation
1.2.1 Flow of all processes

The positioning control processes, using the AD75, are shown below.

MELSEC-A

AD75 software
package

AD75 Servo, etc.

Programmable
controller CPU

GPP function
software package

Design

Understand the functions and performance, and determine the positioning operation method

Preparation

(system design)

3)
Setting of the:
- Parameters
- Positioning data
- Start block data
- Condition data

|

v

(Writing of setting data )_>

7)

Monitoring with
test operation,

and debugging
of setting data

Operation

Maintenance

Installation, wiring, single module test

v
Q”
|

Creation of sequence
program for operation

.............................

G)O ‘-[Writing of program J

v

Connection confirmation

—/

v

Test operation

Actual operation

10) Maintenance
11) Disposal

8)

Monitoring and
debugging of
operation
program

(Note)

When not using the
AD75 software
package, carry out
setting, monitoring
and debugging of
the data in 3) with
the GPP function
software package.
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The following work is carried out with the processes shown on the left page.

Details Reference
* CHAPTER 1
1) Understand the product functions and usage methods, the configuration devices |* CHAPTER 2
and specifications required for positioning control, and design the system. e CHAPTER 3
* CHAPTER 8 to CHAPTER 13
Install the AD75 onto the base unit, wire the AD75 and external connection
2) |devices (drive unit, etc.), and connect the AD75 and peripheral devices. Check |¢ CHAPTER 4
that the AD75 operates correctly. (Single module test)
* CHAPTER 5
3 Using the AD75 software package, set the parameters, positioning data, start e CHAPTER 8 to CHAPTER 13
) bl iti i itioni
ock data and condition data required for the positioning control to be executed. |¢ AD75 Software Package
Operating Manual
Using the GPP function software package, create the sequence program required|* CHAPTER 6
4) |for positioning operation. (When not using the AD75 software package, also * GPP Function Software
create the sequence program for setting data.) Package Operating Manual
5) Write the parameters and positioning data, etc., created with the AD75 software * CHAPTER 7
package into the AD75. * AD75 Software Package
Operating Manual
Using the GPP function software package, write the created sequence program |* CHAPTER 7
6) [into the programmable controller CPU. (When not using the AD75 software * GPP Function Software
package, also write in the sequence program for setting data.) Package Operating Manual
Carry out test operation and adjustments in the test mode to check the
7) connection with the AD75 and external connection device, and to confirm that the |[¢ AD75 Software Package
designated positioning operation is executed correctly. (Debug the set Operating Manual
"parameters" and "positioning data", etc.)
Carry out test operation and adjustment to confirm that the designated positioning . .
8) |operation is executed correctly. (Debug the created sequence program. When not (P;PF;( Funglon Stpftwlare |
using the AD75 software package, also debug the set data. ackage Lperating Manua
* CHAPTER 5
* CHAPTER 14
9) Actually operate the positioning operation. At this time, monitor the operation » AD75 Software Package
state as required. If an error or warning occurs, remedy. Operating Manual
* GPP Function Software
Package Operating Manual
10) |Service the AD75 as required. ¢ CHAPTER 4
11) |Dispose of the AD75. * CHAPTER 4

1-13
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1.2.2 Outline of starting

The outline for starting each control is shown with the following flowchart.
* It is assumed that each module is installed, and the required system configuration,

etc., has been prepared.

Flow of starting
Preparation >

@ |nstallation and connection of module

@ Setting of hardware

Control > Main positioning Advanced Zero point return
functions control positioning control control i
-Position control -Block start -Machine zero point

return control

- High-speed zero
point return control

-Speed control -Condition start
-Speed/positi -Wait start
peed/position -Simultaneous start
changeover control | |- Stop
-Other control -Repetitive start

|- Manual pulse generator operation

Positioning
parameters

Set the positioning parameters.

(Pr.1 Jto[Pra4))

Zero point [Set the zero point return parameters.

o

parameters
Positioning Set the positioning
start start information.
information ( to )
Control data §§> Set the positioning start No.  ({Cd.11])

Set the positioning

Set the positioning data.

([Da.1]to[Da9])

Positioning
data

Set the JOG speed
(|Cd.19))

Set the manual pulse
generator enable flag to "1".

([cd.22))
|

Set the manual pulse generator
1 pulse input magnification.

([cd.23])

starting point No.

(ca31))

Input the start signal.
Start signal §§§>

Method (1) Turn ON the AD75 start signal from the
programmable controller CPU

Control start §§§§>-

Control end ES;;}

Method (2) Turn the AD75 external start signal ON

Operation

Stop

1-14

Turn the AD75 JOG

start signal ON from
the programmable
controller CPU

Operate the
manual pulse
generator

O E O O E W E W W N E W W N N E N E NN EEEEEEEEEEEEEEEEEENNNENNNN®Nm

=
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Setting method

[ : Indicates the sequence program that must be created.

<AD75 software package>

ISet with AD75 software package

* Set the parameter and data for executing this function,
and the auxiliary functions that need to be set beforehand.

<GPP function software package>
Create sequence program Write .
for setting data

* When set with the "AD75 software package",
this does not need to be created.

Programmable
controller
CPU

<GPP function software package>

> Create sequence program for
executing main function

* Create sequence program for
outputting control signals, such
as start signal, to AD75.

Programmable’
controller
CPU

Wri
Operation sequence program Lte»

<GPP function software package>

mmmmm==========« "-Clockdatasetting

- Speed change Create a sequence
> - Current value change | program for the
- Torque limit

auxiliary functions.

e EEE e e e .= - Restart, etc. - o Em E O EEEEEEEE===

1-15
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1.2.3 Outline of stopping

Each control is stopped in the following cases.

(1)
)
@)

When each control is completed normally.
When the drive unit READY signal is turned OFF.
When the PLC READY signal is turned OFF (When "parameter error" or "watch

dog timer error" occurs in programmable controller CPU.)

(4)
®)

When an error occurs.
When control is intentionally stopped (Stop signal from programmable controller

CPU turned ON, stop from peripheral device, etc.)

MELSEC-A

The outline for the stopping process in these cases is shown below. (Excluding (1) for
normal stopping.)

Stop process
. Zero point return
AX|§ control Manual control
Stop operation High .
Stop cause ° | status after . - |Main Advanced
P axis | stopping Machine t speed |positioning |positioning | Jog Ma;nual
Z€ro point |12ero — Icontrol control -|pulse
((Md.35]) |return point ggﬁra generator
control return operation
control
Drive unit . .
Forced stop  |READY signal Eaph During Immediate stop Immediate
OFF axis error stop
Hardware stroke )
Fatal stop limit upper/lower |Each | During Deceleration stop/sudden stop Deceleration
(Stop group 1) |limit error axis error (Select with ) stop
occurrence
Software stroke
limit upper/lower |Each
limit error axis
Str:srgency occurrence During Deceleration stop/sudden stop Deceleration
PLC READY error (Select with ) stop
(Stop group 2) signal OFF All
"Stop" input from |@Xes
peripheral device
Axis error
. detection (Error
SRt‘;';'t'VG'y safe |other than stop  |Each During
roup 1 or 2 i
(Stop group 3) group ) axis | error
Error in test
.r.node . . Deceleration stop/sudden stop Deceleration
frsotr%peztger:gLION (Select with ) stop
, source When
Intentional stop[— - —|Each | stopped
(Stop group 3) | AXis stop signal” | axis (While
ON from waiting)
programmable
controller CPU
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1.2.4 Outline for restarting

When a stop cause has occurred during operation with position control causing the
axis to stop, positioning to the end point of the positioning data can be restarted from
the stopped position by using the "/ Cd.13 | Restart command".

B When "|Cd.13 | Restart command" is ON

(1) If the '[Md.35] Axis operation status” is stopped, positioning to the end point of
the positioning data will be restarted from the stopped position regardless of
the absolute method or incremental method.

(2) When "[Md.35] Axis operation status" is not stopped, the warning "restart not
possible" (warning code: 104) will be applied, and the restart command will be
ignored.

[Example for incremental method]
The restart operation when the axis 1 movement amount is 300, and the axis 2
movement amount is 600 is shown below.

Axis 1 Axis 1
A A

Stop position due to stop cause Stop position due to stop cause
Stop position

400 |~ —===-=~==-------—y Designated end 400 |- - d
Start point L : point position Restart : after restart
address g I —
200 7/ 200 - - Operation
100 |- l
» Axis 2

|
| 100F-— | during restart
| | | I
1 Il Il 1
100 300 700 100 300

» Axis 2

[=) SR S

~
o

B Reference

If the positioning start signal [Y10 to Y12]/external start signal is turned ON while
the "[Md.35] Axis operation status" is waiting or stopped, positioning will be
restarted from the start of the positioning start data regardless of the absolute
method or incremental method.

(Same as normal positioning.)

[Example for incremental method]
The positioning start operation when the axis 1 movement amount is 300 and the
axis 2 movement amount is 600 is shown below.

Axis 1 Axis 1
[ 3 Stop position due to stop cause
Stop position due to stop cause 500 |--------f-coomooemooo ; Sfttop ptoﬂtion
 after sta
400 |--------|-—-------_g Designated  positionin -
Start point Jtoes 1 end point start g
address Piad | position —_— : .
200 “i““ I/ ! 200} ------ -5t ' Operation dur-
g +ing positionin
100 ___/": | 100f---"" start °
| | I | ' 1
| | 1 > H | L L > H
100 300 700 > Axis 2 100 300 g0 > AXis 2
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CHAPTER 2

SYSTEM CONFIGURATION

In this chapter, the general image of the system configuration of the positioning control
using AD75, the configuration devices, applicable CPU module and the precautions of
configuring the system are explained.

Prepare the required configuration devices to match the positioning control system.

2.1 General image Of SYSIEM .......oi i e 2-2
2.2 List of configuration dEVICES..........cccciiiiiie it 2-4
2.3 ApPliCable SYSIEM......o e e 2-5

2.4 Precautions for configuring system
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2.1 General image of system

Extension
cable

Extension
system

The general image of the system, including the AD75, programmable controller CPU
and peripheral devices is shown below.

(The Nos. in the illustration refer to the "No." in section "2.2 List of configuration
devices".

Main base unit *?

Positioning
module

£ £

CPU module™’ 1/0 module

—
Conversion cable
* Only when using
A1SD75PI-S3
RS-422 cable
n RS-232 cable
Converter *3 /é >
REMARK

*1 Refer to section "2.3 Applicable system" for the CPU modules that can be used.
*2 Refer to the CPU module User's Manual for the base units that can be used.
*3 Refer to the AD75 Software Package Operating Manual.
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Drive

unit Motor

Manual pulse generator

Machine system input (switch)

- Near-point dog
- Limit switch
- External start signal
- Speed/position
changeover signal
AD75TU - Stop signal
| 4 I
A——
—
Peripheral
device AD75 software package

SW1IVD

|=]|| -AD75P-E

SWOD5C
-AD75P-E

(Refer to the AD75 Software Package
Operating Manual for details.)

Personal
computer

.
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2.2 List of configuration devices
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The positioning system using the AD75 is configured of the following devices.

No. Part name Type Remarks
AD75P1-83 | s 75pPr"i-S3
AD75P2-S3 | 7 © T_
. AD75P3-S3 No. of control axes
1 |Positioning module A1SD75P1-S3
A1SD75P2-S3 -AD ....... Building block type
A1SD75P3-S3 - A1SD ... Compact building block type
o |AD75 software SW1IVD-AD75P-E_ |DOS/V personal computer software package __________________
package SWO0D5C-AD75P-E |For details, refer to the GX Configurator-AP Operating Manual.
Prepared by user
3 |Personal computer DOS/V personal (Prep y ) ) ,
computer Refer to the AD75 Software Package Operating Manual for details.
4 |Teaching unit AD75TU Unlt. for §ett|ng, monitoring and testing the AD75 parameters and
positioning data.
. A1SD75-CO1H ) -
5 |Conversion cable Length 30cm [Cable for connecting RS-422 cable and A1SD75P:_i-S3.
A1SD75-CO1HA
Connection cable RS-232 cable for connecting AD75 with DOS/V personal computer, and
6 (converter) - RS-232/RS-422 converter. (Prepared by user)
Refer to the AD75 Software Package Operating Manual for details.
7 |Drive unit - (Prepared by user)
g |Manual pulse B (Prepared by user)
generator Recommended: MR-HDPO01 (Mitsubishi Electric)
c o AD75C20SH For MR-H Cable f AD75 with d |
onnection cable able for connecting with drive unit, manua
9 (dedicated) AD75C208J2 For MR-J2/J28-A pulse generator or machine system input signal.
AD75C20SC For MR-C
. Cable for connecting AD75 with drive unit, manual pulse generator or
Connection cable . : :
10 (prepared by user) - machine system input signal. (Prepared by user)
prep y Refer to manual of connected device.

Bl Specifications list of recommended manual pulse generator

ltem

Specifications

Module name

MR-HDPO1

Pulse resolution

25 pulse/rev (100 pulse/rev after magnification by 4)

Output method

Voltage-output (power supply voltage -1V or more),
Output current = Max. 20mA

Power supply voltage

4.5t0 13.2VvDC

Current consumption

60mA

Life time

100 revolutions (at 200r/min)

Permitted axial loads

Radial load : Max. 19.6N

Thrust load : Max. 9.8N

Operation temperature

-10t0 60°C (14 to 140°F)

Weight

0.4 (0.88) [kg(Ib)]

Number of max. revolu

tion Instantaneous Max. 600r/min. normal 200r/min

Pulse signal status

2 signals : A phase, B phase, 90° phase difference

Friction torque

0.1N/m (at 20°C (68°F))




2 SYSTEM CONFIGURATION

2.3 Applicable system
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The CPU module and remote I/O station applicable for the AD75 are shown below.

Bl CPU module

Programmable
controller CPU *'

AD75

For AD75P1-S3/AD75P2-S3/AD75P3-S3

For A1SD75P1-
S3/A1SD75P2-
S3/A1SD75P3-S3

* A0J2CPU » A2UCPU (-S1) * A1SCPU
* AOJ2HCPU * A3UCPU * A1SJCPU (-S3)
* A4UCPU * A2SCPU
* A1CPU * A2ASCPU (-S1)
* A2CPU (-S1) e A73CPU (-S3)*2 | « A52GCPU
« A3CPU
* A81CPU * AISHCPU
* AINCPU » A52GCPU * A2SHCPU
* A2NCPU (-S1) * A1SJHCPU
ACPU * A3NCPU * A1SCPU
» A1SJCPU-S3
* A3MCPU
* A3HCPU * A2SCPU
» A2ASCPU (-S1)
* A2ACPU (-S1)
* A3ACPU * ATSHCPU
* A2SHCPU
» A1SJHCPU
* A2USHCPU-S1
* Q2ACPU (-81) * Q3ACPU * Q2ASCPU (-S1)
* Q2ASHCPU (-S1
QnACPU « Q2ASCPU (-S1)  * Q4ACPU e
* Q2ASHCPU (-S1)  * Q4ARCPU
QO02CPU-A
QCPU - QO2HCPU-A
(A mode) QOBHCPU-A

«1 Including programmable controller CPU with link function.
*2 \When using the A73CPU(-S3), mount the AD75P1-S3, AD75P2-S3 or AD75P3-S3
on the extension base unit.

B Remote I/O station (MELSECNET/10, MELSECNET (Il), MELSECNET/B)

The AD75P1-S3/AD75P2-S3/AD75P3-S3 and A1SD75P1-S3/A1SD75P2-
S3/A1SD75P3-S3 positioning modules are applicable for the data link system
(MELSECNET (I)/B) and network system (MELSECNET/10) remote I/O station, with
the exception of AOJ2P25/R25 (remote I/O station).
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2.4 Precautions for configuring system

The following precautions apply when configuring the positioning system using the
AD75.

* Precautions for mounting base unit

* Precautions according to module version

* Precautions for using stepping motor

* Precautions for using 3-axis module

M Precautions for mounting base unit

The AD75 can be mounted in a random slot of the main base unit or extension
base unit. Note that the following precautions must be observed.

(1) When mounting the AD75 in an extension base unit that has no power supply,
take special care to the power capacity and the voltage drop.

(2) The AD75P1-S3/AD75P2-S3/AD75P3-S3 cannot be mounted into the final slot
at the 7th extension stage of the A3CPU.

(3) The AD75P1-S3/AD75P2-S3/AD75P3-S3 cannot be mounted into the main
base unit of the A73CPU(-S3).
Simultaneous start and interpolation operation with the axis controlled by the
A73(S3)CPU/A373CPU PCPU is not possible.

(4) When mounting onto the programmable controller CPU or base unit, refer to
the User's Manual of the programmable controller CPU being used.

POINT

One slot is required for mounting the AD75 onto the base unit. The No. of
input/output points occupied in respect to the programmable controller CPU is 32
points. When assigning the 1/0O with the parameters, set as "special 32 points".
There is no limit to the No. of mounted modules as long as the total is within the
programmable controller CPU's No. of input/output points.

M Precautions according to module version

Some AD75 cannot be used depending on the module version. Refer to "Appendix
9.3 Comparison with old versions of A1SD75P1-S3/A1SD75P2-S3/A1SD75P3-S3,
and AD75P1-S3/AD75P2-S3/AD75P3-S3 models" for details.
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M Precautions for using stepping motor

When configuring the positioning system using a stepping motor, the following
points must be observed. Refer to section "12.6.6 Stepping motor mode functions"
for details.

(1)

()

®)

(4)

Setting the stepping motor mode

(a) When using a stepping motor with the AD75, the stepping motor mode
must be set.
If the stepping motor mode is not set, the stepping motor cannot be
controlled correctly.

(b) When the stepping motor mode is set, there will be limits to the control
method and positioning address, etc.

Sharing of bias speed at starting

When using the stepping motor, by selecting the stepping motor mode and
setting the bias speed for starting, the motor rotation can be started smoothly.
S-curve acceleration/deceleration use inhibited

S-curve acceleration/deceleration is not possible when using the stepping
motor. The motor may step out if used.

Circular interpolation control inhibited

Circular interpolation control cannot be used when using the stepping motor.
An "Control method setting error" (error code: 524) will occur if used.

M Precautions for using 3-axis module

When configuring a positioning system using a 3-axis module (A1SD75P3-S3,
AD75P3-S3), the following precautions must be observed.

(1)

()

No. of FROM/TO commands executed in one scan
(Refer to section "6.1 Precautions for creating program” for details.)

The No. of FROM/TO commands (during 16-bit transmission), DFRO/DTO
commands (during 32-bit transmission) and special function module device
(UCN\GLJ) executed in one scan will be as follows.

¢ When carrying out circular interpolation control or S-curve
acceleration/deceleration: 4 times/axis

* When CHG signal is simultaneously input for two axes with speed/position
changeover control: 4 times/axis

« Control other than the above: 10 times/axis

Execution of speed/position changeover control

If there is a timing at which the CHG signal is input simultaneously for 3 axes
with the speed/position changeover control, split the AD75. (Example: Split
into 1-axis and 2-axis.)

When using the stepping motor, this can cause step out.

Furthermore, machine vibration could occur because of the frequency
fluctuation.
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CHAPTER 3

SPECIFICATIONS AND FUNCTIONS

The various specifications of the AD75 are explained in this chapter.

The "General specifications”, "Performance specifications”, "List of functions”,
"Specifications of input/output signals with programmable controller CPU", and the
"Specifications of input/output interfaces with external devices", etc., are described as
information required when designing the positioning system.

Confirm each specification before designing the positioning system.

3.1 General SPECIfiCAtiONS ........ccccuiiiiii e e 3-2
3.2 Performance SpecifiCations ..........cooo i s 3-3
3.3 List Of FUNCHONS .....ooiiiiiii e 3-4
3.3.1  AD75 control fUNCHONS. ........eieiie et 3-4
3.3.2  AD75 Main fUNCHONS.......ooiiiiiiiieiece e 3-6
3.3.3  AD75 auxiliary functions and common functions.............cccocceveiieiinnieneennnn, 3-8
3.3.4 Combination of AD75 main functions and auxiliary functions....................... 3-10
3.4 Specifications of input/output signals with programmable controller CPU ................. 3-12
3.4.1  List of input/output signals with programmable controller CPU .................... 3-12
3.4.2 Details of input signals (AD75 — Programmable controller CPU)................ 3-13
3.4.3 Details of output signals (Programmable controller CPU — AD75).............. 3-15
3.5 Specifications of input/output interfaces with external devices...........cccccceecvveeennnen.n. 3-16
3.5.1  Electrical specifications of input/output signals...........c..ccccceevvviviieiceeicieeenee 3-16
3.5.2 Signal layout for external device connection connector .............ccccocoeeeieennne. 3-18
3.5.3 List of input/output signal details ............ccceevii i 3-19
3.5.4 Input/output interface internal Circuit ............ccoooe i 3-20



3 SPECIFICATIONS AND FUNCTIONS
MELSEC-A

3.1 General specifications

For general specifications, refer to the user's manual for the CPU module used.



3 SPECIFICATIONS AND FUNCTIONS

MELSEC-A

3.2 Performance specifications

Model A1SD75P1-S3 A1SD75P2-S3 A1SD75P3-S3
Item AD75P1-S3 AD75P2-S3 AD75P3-S3
No. of control axes 1 axis 2 axes 3 axes
. . 2-axis linear interpolation 2-axis linear interpolation
Interpolation function None o . : o . X
2-axis circular interpolation 2-axis circular interpolation

Control method

PTP (Point To Point) control, path control (both linear and arc can be set), speed control,
speed/position changeover control

Control unit

mm, inch, degree, pulse

Positioning data

Set with peripheral device : 600 data (positioning data No. 1 to 600)/axis setting possible
Set with sequence program : 100 data (positioning data No. 1 to 100)/axis setting possible

Backup Parameters and positioning data can be saved on flash ROM (battery-less).
Positioni PTP control : Incremental method/absolute method
ositioning s s :
method peed/position changeover : Incremental method
Path control . Incremental method/absolute method
[For absolute method |
* -214748364.8 to 214748364.7 (um)/-13421772.8 to 13421772.7 (um)
* -21474.83648 to 21474.83647 (inch)/-1342.17728 to 1342.17727 (inch)
¢ 0 to 359.99999 (degree)/0 to 359.99999 (degree)
* -2147483648 to 2147483647 (pulse)/-134217728 to 134217727 (pulse)
|For incremental method |
Positioning * -214748364.8 to 214748364.7 (uLm)/-13421772.8 to 13421772.7 (um)
range * * -21474.83648 to 21474.83647 (inch)/-1342.17728 to 1342.17727 (inch)
* -21474.83648 to 21474.83647 (degree)/-1342.17728 to 1342.17727 (degree)
* -2147483648 to 2147483647 (pulse)/-134217728 to 134217727 (pulse)
Positioning [For speed/position changeover control |
* 0t0214748364.7 (um)/0 to 13421772.7 (um)
* 0to0 21474.83647 (inch)/0 to 1342.17727 (inch)
* 010 21474.83647 (degree)/0 to 1342.17727 (degree)
* 0 to 2147483647 (pulse)/0 to 134217727 (pulse)
0.01to 6000000.00 (mm/min)/0.01 to 375000.00 (mm/min)
Speed 0.001 to 600000.000 (inch/min)/0.001 to 37500.000 (inch/min)
command * |0.001 to 600000.000 (degree/min)/0.001 to 37500.000 (degree/min)
1 to 1000000 (pulse/s)/1 to 62500 (pulse/s) Note: Refer to Section "12.3.2 Electronic gear function” [3].
Acceleration/
deceleration [Automatic trapezoidal acceleration/deceleration, S-curve acceleration/deceleration
process
Acceleration/ Changeover between 1 to 65535 (ms)/1 to 8388608 (ms) possible
deceleration time |Four patterns can be set each for acceleration time and deceleration time
Sudden stop Changeover between 1 to 65535 (ms)/1 to 8388608 (ms) possible (Same range as
deceleration ime |acceleration/deceleration time)

External device
connection connector

10136-3000VE (soldered type, accessory)

10136-6000EL (crimp type, optional)

Applicable wire size

For 10136-3000VE : Approximately 0.05 to 0.2mm? (AWG30 to 24)

For 10136-6000EL : Approximately 0.08mm? (AWG28)

Max. output pulse

When connected to differential driver : 400kpps
When connected to open collector : 200kpps

Max. connection distance
between servos

When connected to differential driver : 10m
When connected to open collector . 2m

Internal current
consumption (5VDC)

A1SD75P[]-S3: 0.7A or less, AD75P[]-S3: 0.7A or less
(However, when the A1SD75P3-S3 or AD75P3-S3 is connected with the differential driver
method, the internal current consumption value is 0.78A.)

Flash ROM write count

Maximum 100,000 times

No. of occupied
input/output points

32 points (I/O assignment: special function module 32 points)

Outline dimensions

A1SD75P[1-S3:130(H) x 34.5(W) x 93.6(D) (mm), AD75P[J-S3:250(H) x 37.5(W) x 106(D)
(mm)

Weight

A1SD75PL1-53: 0.35 (kg), AD75PL 1-S3: 0.45 (kg)

* Indicates the standard mode/stepping motor mode.
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3.3.1 AD75 control functions

The AD75 has several functions. In this manual, the AD75 functions are categorized
and explained as follows.

B Main functions

(1)

()

®)

(4)

Zero point return control

"Zero point return control" is a function that established the start point for
carrying out positioning control, and carries out positioning toward that start
point. This is used to return a workpiece, located at a position other than the
zero point when the power is turned ON or after positioning stop, to the zero
point. The "zero point return control" is preregistered in the AD75 as the
"Positioning start data No. 9001 (Machine zero point return)", and "Positioning
start data No. 9002 (High-speed zero point return). (Refer to "CHAPTER 8
ZERO POINT RETURN CONTROL".)

Main positioning control

This control is carried out using the "Positioning data" stored in the AD75.
Basic control, such as position control and speed control, is executed by
setting the required items in this "positioning data" and starting that positioning
data. An "operation pattern" can be set in this "positioning data", and with this
whether to carry out control with continuous positioning data (ex.: positioning
data No. 1, No. 2, No. 3, ...) can be set. (Refer to "CHAPTER 9 MAIN
POSITIONING CONTROL".)

Advanced positioning control

This control executes the "positioning data" stored in the AD75 using the
"positioning start information". The following types of applied positioning
control can be carried out.

* Random blocks, handling several continuing positioning data items as
"blocks", can be executed in the designated order.

« "Condition judgment" can be added to position control and speed control.

* The positioning data having the same No. and set for multiple axes can be
started simultaneously. (Pulses are output simultaneously to multiple
servos.)

* The designated positioning data can be executed repeatedly, etc.,
(Refer to "CHAPTER 10 ADVANCED POSITIONING CONTROL".)

Manual control

By inputting a signal into the AD75 from an external source, the AD75 will
output a random pulse train and carry out control. Use this manual control to
move the workpiece to a random position (JOG operation), and to finely adjust
the positioning (manual pulse generator operation), etc. (Refer to "CHAPTER
11 MANUAL CONTROL".)

M Auxiliary functions

When executing the main functions, control compensation, limits and functions can
be added. (Refer to "CHAPTER 12 CONTROL AUXILIARY FUNCTIONS".)

B Common functions

Common control using the AD75 for "parameter initialization" or "backup of
execution data" can be carried out. (Refer to "CHAPTER 13 COMMON
FUNCTIONS".)
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| Main functions _I I_Auxiliaryfunctionsl—l

- I I I = = I == =N = = = =
[ Zero point return control ]_ Control registered in AD75 1
EH B =B I I I I = = = =N == =N = = = = I
Ll 1 1 (Functions characteristic to
1 [Positioning start No.] 1 1 machine zero point return)
! ) ) 1 1”@ Zero point return retry function
1 [9001] = @ Machine zero point return = 1 . . .
1 I+ Zero point shift function
1 [9002] ————————> @ High-speed zero point return g <Functions that ¢
unctions that compensate
1
1 ! control>
@ Backlash compensation function
®Electronic gear function
[ Main positioning control ]_ Control using "Positioning data" ®Near pass mode function
EH Il = I I I = = == = =N =B = = = = = .
! i ! <Functions that limit control>
1 — <Control method> — <Operation 1 . .
1 -1-axis linear control pattern> . @ Speed limit function
-2-axis linear interpolation control o :
1 » -1-axis fixed-dimension feed ® Independent 1 ®Torque limit function
1 |® Position control control positioning control ] @Software stroke limit function
-2-axis fixed-dimension feed (positioning complete) L .
1 1
, | ®speed control control . . + . + @®Hardware stroke limit function
-2-axis circular interpolation @ Continuous
1 control positioning control 1 <Functions that change
1 | @ Speed/position changeover control ) 1 control details>
1 C lue ch @ Continuous path 1 @ Speed change function
1 |®Omerconrol ——[ Gt e cranae ; peed chang
’ @ Override function
1 1
@ Acceleration/deceleration
'----------------------------J

time change function
@ Torque change function

Control using "positioning data"
lAdvanced positioning control]. + "positioning start information"

<Other functions>

: @ Block start (Normal start) @ Step function
. ® Condition start . @ Skip function
@ Wait start .
M code output function
: Main positioning [Positioning start ®Simultaneous start 1 :T hi fp ’
1 lcontrol + information] ® Stop "+ eaching function
. @ Repeated start 1 @® Command in-position function
(FOR loop) 1 . .
@ Stepping motor mode function
1 @ Repeated start 1 PPINg . .
1 (FOR condition) 1 @ Acceleration/deceleration
1 1 process function

®Indirectly specification
function

[ Manual control ]_ Control with signals input from external source

[Positioning start signal] —

Pulse input from manual

pulse generator —> ® Manual pulse generator

operation

1 |

1 ]

1 JOG start signal ON ———————» @ JOG operation : +
1

1 |

1 |

» ]

Common functions I
| . I
1
1 @Parameter initialization function @Execution data backup function ®LED display function ® Clock data function &

------------------------------------------J
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The outline of the main functions for positioning control with the AD75 are described
below. (Refer to "SECTION 2" for details on each function.)

data No.

Main functions Details Refergnce
section
.0 . . Mechanically establishes the positioning start point with a near-
£t Machine zero point return control point dog or stopper. (Positioning start No.9001) 8.2
Q o
% = Positions to the zero point address (| Pr.47 ]) stored in the
N ‘©|High-speed zero point return control  [AD75 with machine zero point return. 8.3
(Positioning start No.9002)
Linear control
(1-axis linear control) Positions with a linear path to the address set in the positioning 9.2.2
(2-axis linear interpolation  |data or the position designated with the movement amount. 9.2.3
control)
Fixed-dimension feed Positions the movement amount designated with the
Position control movement amount set in the positioning data.
control (1-axis fixed-dimension feed |(With fixed-dimension feed control, the "|Md.29| Current feed 924
control) value" is set to "0" when starting. With 2-axis fixed-dimension 9.2.5
(2-axis fixed-dimension feed |feed control, the linear path will be fixed-dimension fed with
_ control) interpolation.
o " : : -
£ 2-axis circular interpolation Positions with an arc patlh to the qddress set in the positioning 926
Q data, or the position designated with the movement amount,
© control o . . 9.2.7
= auxiliary point or center point.
£ - -
S |Speed control Continuously outputs.the pulse.s.co.rrespondlng to the 928
= command speed set in the positioning data.
g First, carries out speed control, and then carries out position
£ |Speed/position changeover control  |control (positioning of designated movement amount) by 9.2.9
= turning the "speed/position changeover signal" ON.
Changes the Current feed value ((Md.29]) to the address set
in the positioning data.
The following two methods can be used.
Current value change (The machine feed value cannot be changed.) 9.2.10
S;:?rz)l * Current value change using positioning data
* Current value change using current value change start No.
(No. 9003)
JUMP command Unconditionally or conditionally jumps to designated positioning 9211
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Reference

Main functions Details :
section

With one start, executes the positioning data in a random block

Block start (Normal start) with the set order

10.3.2

Carries out condition judgment set in the "condition data" for
the designated positioning data, and then executes the "start

Condition start block data’ 10.3.3
When the condition is established, the "start block data" is e

executed. When not established, that "start block data" is
ignored, and the next point's "start block data" is executed.

Carries out condition judgment set in the "condition data" for
the designated positioning data, and then executes the "start

. block data".
Wait start o . . 10.34
When the condition is established, the "start block data" is

executed. When not established, stops the control until the
condition is established. (Waits.)

Simultaneously executes the positioning data having the No.
Simultaneous start for the axis designated with the "condition data". (Outputs 10.3.5
pulses at the same timing.)

Stop Stops the positioning operation. 10.3.6

Repeats the program from the start block data set with the
Repeated start (FOR loop) "FOR loop" to the start block data set in "NEXT" for the 10.3.7
designated No. of times.

Advanced positioning control

Repeats the program from the start block data set with the
Repeated start (FOR condition) "FOR condition" to the start block data set in "NEXT" until the 10.3.8
conditions set in the "condition data" are established.

Outputs a pulse to the drive unit while the JOG start signal is
ON.

Outputs the pulses commanded with the manual pulse
Manual pulse generator operation generator to the drive unit. (Carry out fine adjustment, etc., at 11.3
the pulse level.)

JOG operation

Manual
control

With the "main positioning control" ("advanced positioning control"), whether or not to
continuously execute the positioning data can be set with the "operation pattern”.
Outlines of the "operation patterns" are given below.

Operation pattern Details Rg;eértfgﬁe
When "independent positioning control" is set for the operation
Independent positioning control pattern of the started positioning data, only the designated
(positioning complete) positioning data will be executed, and then the positioning will
end.

When "continuous positioning control" is set for the operation
pattern of the started positioning data, after the designated 912
positioning data is executed, the program will stop once, and o
then the next following positioning data will be executed.

When "continuous path control" is set for the operation pattern
of the started positioning data, the designated positioning data
will be executed, and then without decelerating, the next
following positioning data will be executed.

Continuous positioning control

Continuous path control
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M Auxiliary functions

The functions that assist positioning control using the AD75 are described below.
(Refer to "SECTION 2" for details on each function.)
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Auxiliary function

Details

Reference
section

Functions
characteristic
to machine
zero point
return

Zero point return retry
function

This function retries the machine zero point return with the
upper/lower limit switches during machine zero point return.
This allows machine zero point return to be carried out even if
the axis is not returned to before the near-point dog with JOG
operation, etc.

12.2.1

Zero point shift function

After returning to the machine zero point, this function
compensates the position by the designated distance from the
machine zero point position and sets that position as the zero
point address.

12.2.2

Functions that
compensate
control

Backlash compensation
function

This function compensates the mechanical backlash.
Feed pulses equivalent to the set backlash amount are output
each time the movement direction changes.

12.31

Electronic gear function

By setting the movement amount per pulse, this function can
freely change the machine movement amount per commanded
pulse.

When the movement amount per pulse is set, a flexible
positioning system that matches the machine system can be
structured.

12.3.2

Near pass mode function

This function suppresses the machine vibration when the
speed changes during continuous path control in the
interpolation control.

12.3.3

Functions that
limit control

Speed limit function

If the command speed exceeds [ Pr.7 | Speed limit value”
during control, this function limits the commanded speed to
within the "[_Pr.7 ] Speed limit value" setting range.

12.4.1

Torque limit function «

If the torque generated by the servomotor exceeds " Pr.18 ]
Torque limit setting value" during control, this function limits the
generated torque to within the "[ Pr.18 ] Torque limit setting
value" setting range.

12.4.2

Software stroke limit
function

If a command outside of the upper/lower limit stroke limit
setting range, set in the parameters, is issued, this function will
not execute positioning for that command.

12.4.3

Hardware stroke limit
function

This function carries out deceleration stop with the limit switch
connected to the AD75 external device connection connector.

12.4.4

Functions that
change control
details

Speed change function

This function changes the speed during positioning.

Set the new speed in the speed change buffer memory
((Cd.16] New speed value), and change the speed with the
Speed change request ((Cd.17]).

12.5.1

Override function

This function changes the speed within a percentage of 1 to
300% during positioning. This is executed using "|Cd.18
Positioning operation speed override".

12.5.2

Acceleration/deceleration
time change function

This function changes the acceleration/deceleration time during
speed change.

12.5.3

Torque change function

This function changes the "torque limit value" during control.

12.5.4

1 To carry out "torque limit", the "D/A conversion module" and a "drive unit capable of the torque limit command with an
analog voltage" must be prepared.
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Auxiliary function Details Refergnce
section
This function temporarily stops the operation to confirm the
. positioning operation during debugging, etc.

Step function The operation can be stopped at each "automatic deceleration” 1261
or "positioning data".
This function stops (decelerates to a stop) the positioning being

Skip function executed when the skip signal is input, and carries out the next 12.6.2

positioning.

This function issues an auxiliary work (clamp or drill stop, tool
M code output function change, etc.) according to the code No. (0 to 32767) set for 12.6.3
each positioning data.

This function stores the address positioned with manual control
Teaching function into the positioning address having the designated positioning 12.6.4
Other functions data No. (| Cd.5 |).

At each automatic deceleration, this function calculates the
remaining distance for the AD75 to reach the positioning stop

Command in-position position, and when the value is less than the set value, sets the 126.5
function "command in-position flag". e
When using another auxiliary work before ending the control,
use this function as a trigger for the auxiliary work.
Stepplng motor mode This function makes settings for using a stepping motor. 12.6.6
function
AcceIeraﬂon/c}ecelerathﬂ This function adjusts the control acceleration/deceleration. 12.6.7
process function
Indirectly specification This function specifies indirectly and starts the positioning data 126.8
function No. e
B Common functions
The outline of the functions executed as necessary are described below.
(Refer to "SECTION 2" for details on each function.)
. . Reference
Common functions Details :
section
This function returns the "setting data" stored in the AD75 flash
ROM to the default values.
Parameter initialization function The following two methods can be used. 13.2
1) Method using sequence program
2) Method using AD75 software package
This functions stores the "setting data", currently being
Execution data backup function executed, into the flash ROM. 13.3

1) Method using sequence program
2) Method using AD75 software package

This function displays the AD75 operation state, signal state
and error details on the 17-segment LED on the front of the
LED display function main module. 13.4
The display details can be changed with the mode switch on
the front of the main module.

This function sets the programmable controller CPU clock data

in the AD75. This used for the various history data. 135

Clock data function




3 SPECIFICATIONS AND FUNCTIONS

3.3.4 Combination of AD75 main functions and auxiliary functions

MELSEC-A

With positioning control using the AD75, the main functions and auxiliary functions can
be combined and used as necessary. A list of the main function and auxiliary function

combinations is given below.

Auxiliary functions

Functions characteristic
to machine zero point

interpolation control

return
c
2 ke
2 2
c =
= (=4
g5 £
ZT @
[y -
o £
e g
Main funciti Combination with g o
ain functions .
operation pattern.*1 N N
) Machine zero point return control X O O
Zero point return
control
High-speed zero point return control X - -
1-axis linear control O - -
2-axis linear
O - -

1-axis fixed-dimension
Position control|feed control

A\ (Continuous path control
cannot be set)

2-axis fixed-dimension
feed control
(interpolation)

A (Continuous path control
cannot be set)

Main positioning
control

2-axis circular
interpolation control

O

Speed control

A\ (Only independent positioning
control can be set)

Speed/position changeover control

A\ (Continuous path control
cannot be set)

Current value change

A (Continuous path control
cannot be set)

Other control

A (Independent positioning

Manual control

JUMP command control cannot be set) B B
JOG operation X - -
Manual pulse generator operation X - -

©: Always combine, O: Combination possible, /A: Combination limited, >: Combination not possible, —: Setting invalid

* The operation pattern is one of the "positioning data" setting items.

*2 Disabled for a start of positioning start No. 9003.
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Functions that

Functions that limit Functions that change .
compensate . Other functions
control control details
control

c c LS| ¢
k) S S 2| © c :
= E= c | = = 2 58| 5 Ke) c g © 5

|5} c = e 3} L e 1= B K] [Tl E=
@ c o] 9 | E = c o S| S e = Q e ®
= > o= 5 | = S c Q= 2 S 5 Q S 85| o
o) =~ (0] 5] 8 o Q = o O o = Ke) o = O S|
a =3 e S |2 X © = |5 o @ - B |2 o 2|0
E 18|18 |22l |8 | 8|85l 2|s|s|E|E1e |8 B2l

o)} - = |5 » © Ke) ke = S | =
S lelg |EIEI2 |o |E|12|265| S| 3|53 5|2 |E |28 °

c = = | o = ) 0o | ® ) c 2 =] © Ol>
n C O c © S c|l o C o [ )] o 5 [ < cc|lec|s o= Cc
Sol 2 (eg| T S|(Selzo|l 5|l |2l S| 2| 2| | € |eslagleLs|§s
~ -06 [ [0) o =] 5 (o) = D = o a Ie) [&) Bl avg|l o o 9 =1
o Q ® Q 1} S |&e|lc=Q 0} [ o o 3 o 3 ® Eomooc._o
© S| © O Q. o O S| ® < Q > o c o ps = o} oc|22c|aogg|Tc
nE| W (22| 0 F |O2|T 2| » O [<e| n »n = F |lO2|n2(<E|£E2
O | O X O | O X © || A | A X O X X X X X O | O X
O O X O O X © O O X O X X X X X O O X

© | O

O O X X O O © X X X O X X X O X X X -

REMARK

* The "common functions" are functions executed as necessary. (These are not combined
with the control.)

* "Advanced positioning control" is a control used in combination with the "main positioning
control". For combinations with the auxiliary functions, refer to the combinations of the "main
positioning control" and auxiliary functions.

3-11
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3.4 Specifications of input/output signals with programmable controller CPU
3.4.1 List of input/output signals with programmable controller CPU

The AD75 uses 32 input points and 32 output points for exchanging data with the
programmable controller CPU.

The input/output signals for when the AD75 is mounted in slot No. 0 of the main base
unit are shown below.

Device X refers to the signals input from the AD75 to the programmable controller
CPU, and device Y refers to the signals output from the programmable controller CPU

to the AD75.
Signal direction: AD75 Signal direction: Programmable controller CPU
— Programmable controller CPU — AD75
Device No. Signal name Device No. Signal name
X0 AD75 READY YO
X1 Axis 1
X2 Axis 2 |Start complete
X3 Axis 3
X4 Axis 1
X5 Axis 2 |BUSY
X6 Axis 3
X7 AX!S L e ! Use prohibited
X8 Axis 2 |Positioning complete
X9 Axis 3
XA Axis 1
XB Axis 2 |Error detection
XC Axis 3
XD Axis 1
XE Axis 2 |Mcode ON
XF Axis 3 YF
X10 Y10 Axis 1
Y11 Axis 2 |Positioning start
Y12 Axis 3
Y13 Axis 1 Axis stop
Y14 Axis 2
Y15 Use prohibited
Y16 Axis 1 |Forward run JOG start
i Y17 Axis 1 |Reverse run JOG start
l Use prohibited Y18 Axis 2__|Forward run JOG start
Y19 Axis 2 |Reverse run JOG start
Y1A Axis 3 |Forward run JOG start
Y1B Axis 3  |Reverse run JOG start
Y1C Axis 3  |Axis stop
Y1D PLC READY
XAF mE Use prohibited
Important
[Y15], [Y1E], [Y1F], [YO to YF] and [X10 to X1F] are used by the system, and cannot be used
by the user.
If used, the operation of the AD75 will not be guaranteed.
Note that when the AD75 is mounted on the remote 1/O station, [YD] to [YF] can be turned
OFF in the user program.
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3.4.2 Details of input signals (AD75 — Programmable controller CPU)

The ON/OFF timing and conditions, etc., of the input signals are shown below.

D,eil\gce Signal name Details
X0 |AD75 READY OFF: READY * When the PLC READY signal [Y1D] turns from OFF to ON, the parameter setting
complete range is checked, and if there is no error, this signal turns OFF.
ON : g‘;t ayWDT |* VWhen the PLC READY signal [Y1D] tums OFF, his signal tums ON.
error *3 ® When a WDT error occurs, this signal turns ON.
* This is used for the interlock with the sequence program, etc.
PLC READY signal OFF ON
[Y1D]
AD75 READY signal ON
[X0] OFF
X1 |Axis 1|Start OFF: Starting * When the positioning start signal turns ON, and the AD75 starts the positioning
X2 |Axis 2[complete incomplete | process, this signal tumns ON.
X3 |Axis 3 ON : Start (The start complete signal also turns ON during zero point return control.)

complete

Positioning start signal OFF ON
[Y10] >—
Start complete signal ON
X11_orr Y4 RV

X4 |Axis 1(BUSY *1  |OFF: NotBUSY e Thjs signal turns ON at the start of positioning, zero point return or JOG, and turns

X5  |Axis 2 ON : BUSY OFF after the '[_Da.8 ] Dwell time" has passed after positioning stop. (This signal
X6 |Axis 3 remains ON during positioning.) This signal turns OFF when stopped with step
operation.

® During manual pulse generator operation, this signal turns ON while the "|Cd.22
Manual pulse generator enable flag" is ON.

This signal turns OFF at an error complete or stop.

X7 |Axis 1[Positioning |OFF: Positioning |e Thig signal turns ON for the time set in "[ Pr.41 ] Positioning complete signal output

X8  |Axis 2|complete incomplete | time" from the time that each positioning data No. positioning control is completed.
X9 |Axis 3|*2 ON : POS'“?”'”Q (This does not turn ON when "[Pr.41 | Positioning complete signal output time" is 0.)
complete

® |f positioning is started (including zero point return), JOG operation or manual pulse
generator operation start is executed while this signal is ON, the signal will turn OFF.

® This signal will not turn ON when speed control or positioning is canceled midway.

* After the BUSY signal [X4,X5,X6] turns OFF, the positioning complete signal
[X7,X8,X9] turns ON.

ON
BUSY Signal [X4,X5,X6] \ OFF

ON
Positioning complete Signal [X7,X8,X9] OFF 1

XA |Axis 1|Error OFF: No error o . . .

XB |Axis 2|detection |ON : Error ® This signal turns ON when an error listed in section 14.1 occurs, and turns OFF
xC  |Axis 3 occurrence when the error is reset.

XD |Axis 1M code OFF: NoMcode |e |n the WITH mode, this signal turns ON when the positioning data is started, and in
XE [Axis 2|ON setting the AFTER mode, this signal turns ON when the positioning data positioning is

XF  |Axis 3 ON : Mcodeset | completed.

This signal turns OFF with the "|Cd.14 | M code OFF request".

* When there is no M code designated (when " Da.9 | M code" is 0), this signal will
remain OFF.

With using continuous path control for the positioning operation, the positioning will
continue even when this signal does not turn OFF. However, a warning will occur.
(Warning code: 503)

* When the PLC READY signal [Y1D] turns OFF, the M code ON signal will also turn
OFF.

® |f operation is started while the M code is ON, an error will occur. (Error code: 536)
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Important

*1 When position control of movement amount 0 is executed, the BUSY signal also turns ON.
However, since the ON time is short, the ON status may not be detected in the sequence
program.

*2 AD75 positioning complete refers to when the output of pulses from AD75 is completed.
Thus, even if the AD75 positioning complete signal turns ON, the system may continue to
operate.

*3 If WDT error occurs, status of I/O signals cannot be checked by the monitor function of GX
Configurator-AP.

To check the status of WDT error by the AD75 READY signal [X0], use the device monitor
of GX Developer.
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3.4.3 Details of output signals (Programmable controller CPU — AD75)

The ON/OFF timing and conditions, etc., of the output signals are shown below.

OFF
ON :PLC READY ON

Device . .
No. Signal name Details
Y10 |Axis 1|Positioning |OFF : No positioning (e Zero point return or positioning operation is started.
Y11 |Axis 2 |start start request * The positioning start signal is valid at the rising edge, and carries
Y12 |Axis 3 ON : Positioning start | ot starting.
requested * When the positioning start signal turns ON during BUSY, the
warning “start during operation” (warning code: 100) will occur.
Y13 |Axis 1|Axis stop  |OFF : No axis stop * When the axis stop signal turns ON, the zero point return control,
Y14 |Axis 2 request positioning control, JOG operation and manual pulse generator
Y1C |Axis 3 ON : Axis stop operation will stop.
requested * By turning the axis stop signal ON during positioning operation,
the positioning operation will be "stopped".

* Whether to decelerate or suddenly stop for each stop group can
be selected with "[ Pr.38 | Stop group 1 sudden stop selection" to
" Pr.40 | Stop group 3 sudden stop selection".

* During interpolation control of the positioning operation, if the axis
stop signal for either axis turns ON, both axes will decelerate and
stop.

Y15 Use prohibited
Y16 [Axis 1|Forward run |OFF : JOG not started ¢ When the JOG start signal is ON, JOG operation will be carried
Y17 |Axis 1|[JOGstart [ON : JOG started out at the '[Cd.19]| JOG speed". When the JOG start signal turns
Y18 |Axis 2 |Reverse run OFF, the system will decelerate and stop.
Y19 |Axis 2|JOG start
Y1A |Axis 3|Forward run
Y1B |Axis 3 JOG start
Reverse run
JOG start
Forward run
JOG start
Reverse run
JOG start
Y1D PLC READY OFF : PLC READY (a) This signal notifies the AD75 that the programmable controller

CPU is normal.

* This is turned ON/OFF with the sequence program.

* The PLC READY signal is turned ON during positioning
control, zero point return control, JOG operation and manual
pulse generator operation, except for in the peripheral device
test mode.

(b) When data (parameters, etc) are changed, the PLC READY
signal will turn OFF depending on the item. (Refer to CHAPTER

7.)

(c) The following processes are carried out when the PLC READY
signal turns from OFF to ON.

* The parameter setting range is checked.

* The AD75 READY signal [X0] turns OFF.
(d) The following processes are carried out when the PLC READY
signal turns from ON to OFF.
In this case, the OFF time will be 100ms or more.
* The AD75 READY complete signal [X0] turns ON.
* The operating axis stops.
* The M code ON signal [XD to XF] for each axis turns OFF,
and "0" is stored in "[Md.32] Valid M code".
(e) When parameters or positioning data (No.1 to 100) are written

from the peripheral device or programmable controller CPU to
the flash ROM, the PLC READY signal will turn OFF.
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3.5 Specifications of input/output interfaces with external devices
3.5.1 Electrical specifications of input/output signals
M Input specifications
Sj Rated input Working ON OFF Input Response
ignal name . .
voltage/current | voltage range | voltage/current | voltage/current | resistance time
Drive unit READY
19.2to 17.5VDC or more/[ 7VDC or less/
(REA[.)Y) . 24VDC/5mA 26.4VDC 3.5mA ormore | 1.7mA orless Approx. 4.7k2| 4ms or less
In-position signal
5VDC/5mA | 4.5 to 6.1vDC | 2-2VDC ormore/ |0.5VDC orless/ |, . 6 51 |0.8ms or less
2mA or more 0.5mA or less
10VDC or more/ | 3VDC or less/
24VDC/7TmA |12 to 26.4VDC 3mA or more 0.2mA or less Approx. 3.5kQ2|0.8ms or less
Zero point signal
(PGO) ON : !
OFF

Manual pulse
generator A phase
(PULSER A)
Manual pulse
generator B phase

1) Pulse width

4ms or more

2ms
or more

2ms or more

(Duty ratio 50%)

External start signal
(STRT)
Speed/position
changeover signal
(CHG)

(PULSER B) 2) Phase difference
A phase l_l |_| When the A phase has advanced more than the
|—| B phase, the positioning address (current value)
B phase |_|_ ;
| 1ms or more increases.
Near-point dog signal
(DOG)
Stop signal (STOP)
Upper limit signal
(FLS)
Lower limit signal 19.2to 17.5VDC or more/| 7VDC or less/
(RLS) 24VDCISmMA | 56 4yDC | 35mAormore | 1.7mAorless |APPTOX- 4.7k | 4ms orless
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M Output specifications
. Rated load Working load Max. load Max. voltage Leakage .
Signal name current/rush Response time
voltage voltage range current drop at ON | current at OFF

* Differential driver/open collector equivalent to AM26L.S31
* Select the CW/CCW type, PULSE/SIGN type and A phase/B phase type using the parameter
((Pr.5_ ] Pulse output mode) according to the drive unit specifications.

* The relation of the pulse output with the '[ Pr.5 ] Pulse output mode" and " Pr.24 | Logic
selection for pulse output to drive unit " is as shown below.

Pr.5 [ Pr.24 | | ogic selection for pulse output to drive unit
Pulse output Positive logic Negative logic
mode Forwardrun |  Reverse run Forwardrun | Reverse run
cw N L L L
CCw
Flise output L I Iy O N
(CW/PULSE/A phase)| | PYLSE _ :
. SIGN High Low Low High
Pulse sign
(CCWI/SIGN/B phase) Ad 11
Bo S [ e e O [ S
When using the open collector, the rising edge/falling edge time and duty ratio will be as shown
below. *
ON )
ofFf /1 )
o
1| somApont | [ [
5t024VDC |4.75 to 30VDC | 200mA 10ms | 0.5VDC (TYP) | 0.1mA or less -
or less
. 0.1A/point/ 2ms or less
Deviation counter 1VDC (TYP) .
clear (CLEAR) 5to 24VDC |4.25to 30VDC O.4AI ; 2;113 or |5 evDC (MAX) 0.1mA or less (relscl)sats;wce

* Pulse rising edge/falling edge time in AD75 (unit tr, tf: us Duty: %) ... When ambient temperature is room temperature

Load voltage (V) 26.4 4.75
Cable length (m) 1 3 1 3
Load | Pulse tr tf tr tf tr tf tr tf
current| speed | (rising | (falling Duty (rising | (falling Duty (rising | (falling Duty (rising | (falling Duty
(mA) | (kpps) | edge) | edge) edge) | edge) edge) | edge) edge) edge)
_ 200 |t 170 4 004 | 30 | 204 | 006 | 27 | 063 | 004 | 43 | 108 | 004 | 38
2 | 100 ] 300 | 008 | 33 | 349 | 007 | 20 | 064 | 006 | 47 | 128 | 004 | 42 _
10 3.20 0.07 48 6.80 0.08 46 0.64 0.04 49 1.30 0.06 49
_ 200 4 110 4 006 | 39 | 18 | 007 | 33 | 026 | 004 | 48 | 092 | 004 | 46 _
S |00 | 124 | 007 | 43 | 250 | 008 | 36 | 026 | 005 | 48 | 044 | 006 | 47 _
10 1.20 0.07 49 2.70 0.08 49 0.30 0.05 50 0.44 0.06 50
_ 200 | 042 | 007 | 46 | 072 | 008 | 43 | 022 | 006 | 47 | 022 | 006 | 49 _
20 ] 100_] 040 | 007 | 48 | 074 | O0f1_ | 47 | 024 | 008 | 50 | 024 | 006 | 50 _
10 0.40 0.07 50 0.79 0.08 50 0.24 0.06 50 0.24 0.06 50
_200 | 028 | 008 | 48 | 037 | 009 | 47 | 020 | o008 | 47 | 018 | 010 | 50 _
50 | 100 | 027 | 008 | 48 | 037 | 013 | 48 | 022 | 008 | 49 | 020 | 012 | 51
10 0.27 0.09 50 0.37 0.09 50 0.22 0.08 50 0.20 0.12 50
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3.5.2 Signal layout for external device connection connector

The specifications of the connector section, which is the input/output interface for the
AD75 and external device, are shown below.
The signal layout for the AD75 external device connection connector (for one axis) is

shown.
(The signal layout for the external device connection connector is the same for axis 1
to axis 3.)
Pin layout Pin Signal name Signal direction Connect.ion
No. AD75 — external destination
A1SD75P1-S3/A1SD75P2- | 36 |Common COM > (External device)
S3/A1SD75P3-S3 35 [Common CcOoM N (External device)
(Main body side) 34 |Vacant
l l
29 [Vacant
s 118 28 [Manual pulse generator PULSER B- — Manual pulse
generator
27 |Manual pulse generator PULSER A- — Manual pulse
generator
26 [Common COM - Drive unit
1 25 |Zero point signal common PG0O COM PN Drive unit
24 (Zero point signal PGO (5V) — Drive unit
23 |Deviation counter clear common |CLEAR COM - Drive unit
22 |Pulse sign (differential driver—)  |PULSE R— — Drive unit
21 [Pulse output (differential driver —) |PULSE F— — Drive unit
10p {1 20 |Pulse sign common PULSE COM R Drive unit
\\/ (Open collector)
19 |Pulse output common PULSE COM PN Drive unit
(Open collector)
18 |Vacant
AD75P1-S3/AD75P2- 17 |Vacant
S3/AD75P3-S3 16 |External start signal * STRT — (External device)
(Main body side) 15 |Speed/position changeover signal [CHG - (External device)
14 |Stop signal STOP — (External device)
r\ 13 |Lower limit signal RLS — Limit switch
1o 12 [Upper limit signal FLS — Limit switch
11 |Near-point dog signal DOG — Near-point dog
10 |[Manual pulse generator PULSE B+ — Manual pulse
generator
9 [Manual pulse generator PULSE A+ — Manual pulse
o generator
8 |In-position signal INPS — Drive unit
7 |Drive unit READY READY — Drive unit
6 |Zero point signal PGO (24V) — Drive unit
5 |[Deviation counter clear CLEAR — Drive unit
18) {38 4 |Pulse sign (differential driver +) PULSE R+ — Drive unit
\/ 3 |Pulse output (differential driver +) |PULSE F+ — Drive unit
2 |Pulse sign (Open collector) PULSE R — Drive unit
1 [Pulse output (Open collector) PULSE F — Drive unit

* The signal application follows "[ Pr.43 | External start function selection”.
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3.5.3 List of input/output signal details

The details of each AD75 external device connection connector (for 1 axis) signal are
shown below.

Signal name

Pin No.

Signal details

Common

36
35

¢ Common for near-point dog signal, upper/lower limit, stop signal,
speed/position changeover signal, and external start signal.

Manual pulse generator

¢ Input the pulse signal from the manual pulse generator A phase and B
phase.

¢ If the A phase is advanced more than the B phase, the positioning

(B phase -) 28 address will increase at the rising edge and falling edge of each phase.
Manual pulse generator 27 |e If the B phase is advanced more than the A phase, the positioning
(A phase -) address will decrease at the rising edge and falling edge of each phase.

[When increased] [When decreased]

A phase A phase
Manual pulse generator
(B phase +) 10
Manual pulse generator 9 B phase B phase
(A phase +)
Positioning ™~ "~ " Positioning ~ "~~~ = 7
address  F1+1+1+1+1+1+1+1 address  -1-1-1-1-1-1-1-1
Common 26 [» Common for drive unit READY and in-position.

Deviation counter clear common

23

e Common for deviation counter clear.

Zero point signal common

25

* Common for zero point signal (+5V) and zero point signal (+24V).

Zero point signal (+5V)

¢ Input the zero point signal for machine zero point return.
Use the zero point signal of the pulse encoder or the like.

* Use this signal when the zero point return method is the stopper method

Zero point signal (+24V) 6 and the machine zero point return complete is input from an external
source.
* The zero point signal is detected at turning from OFF to ON.
Pulse sign 22
Pulse output (differential driver —) 21 |e Output the positioning pulses and pulse sign for the differential driver
Pulse sign 4 compatible drive unit.
Pulse output (differential driver +) 3
Pulse sign common
20
Pulse output common 19 o )
(Open collector) ¢ Qutput Fhe po§|t|on|pg pulses and pulse sign for the open collector
- compatible drive unit.
Pulse sign 2
Pulse output (Open collector) 1
¢ Use as the positioning start, speed change request and skip request
External start sianal 16 input signal from an external source.
g * Set which function to use the external start signal with in "[ Pr.43 |
External start function selection".
Speed/position changeover signal 15 |° I(:r:)r;]l{;(;[re control changeover signal for the speed/position changeover
¢ Input when positioning is stopped.
] * When this signal turns ON, the AD75 will stop the positioning being
Stop signal 14 | executed.

After that, even if this signal turns from ON for OFF, the system will not
start.
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Signal name

Pin No.

Signal details

* This signal is input from the limit switch installed at the stroke lower limit
position.

Lower limit signal 13 |* Positioning will stop when this signal turns OFF.
* When zero point return retry function is valid, this will be the lower limit
for finding the near-point dog signal.
¢ This signal is input from the limit switch installed at the stroke upper limit
position.
Upper limit signal 12 |* Positioning will stop when this signal turns OFF.
* When zero point return retry function is valid, this will be the upper limit
for finding the near-point dog signal.
¢ Use this for detecting the near-point dog during machine zero point
Near-point dog signal 11 return.
* The near-point dog signal is detected at turning from OFF to ON.
In-position signal 8 | Input the in-position signal from the drive unit.
* This signal turns ON when the drive unit is normal and the feed pulse
can be accepted.
* The AD75 checks the drive unit READY signal, and outputs the zero
point return request when not in the READY state.
Drive unit READY 7 1° Whlen the drive unit is ?noperable', such as if an error occurs in the drive
unit's control power, this signal will turn OFF.
¢ [f this signal turns OFF during positioning, the system will stop. The
system will not start even if this signal is turned ON again.
* When this signal turns OFF, the zero point return complete signal will
also turn OFF.
¢ Qutput during machine zero point return. (Note that this signal is not
output during the count method 2).)
(Example) When carry out machine zero point return with stopper stop
method 2)
Speed
Zero point return speed Stopper
! Creep speed
3 Time
Near-point dog
Deviation counter clear 5

Zero point signal

CLEAR OFF

After feed pulse output stop ON

¢ The deviation counter clear is output for approx. 10ms.

* When the AD75 turns this signal ON, the drive unit uses this signal to
reset the droop pulse amount in the internal deviation counter.
(Note) The deviation counter clear is a signal output by the AD75 during
machine zero point return. It cannot be output randomly by the
user.




3 SPECIFICATIONS AND FUNCTIONS

3.5.4 Input/output interface internal circuit

MELSEC-A

The outline diagram of the internal circuit for the AD75 external device connection
interface is shown below.

Input/out- External wiring Pin Internal circuit Signal name N?.Gd f,?r
put class No. wiring *1

_ Te—e

‘OWh O—— 1 IEAS' Near-point dog signal DOG A
/ uppzr: nrztltuss\;/r:g:h

g : T e—

H*— 12 [1(A:2K) Upper limit signal FLS O
5o it swieh

T H ] - T

O Q- 13 IE% Lower limit signal RLS O
== 14 [Tt 4 Stop signal STOP

r O O— | i ¢A , p sig AN
- T Te— Speed/position

o O 15 |E‘=' changeover signal CHG A

' 5 o— 16 || -IEAE' External start signal STRT A

*2 -

24VDC RN 35 L

_| : Common COM O

: : 36

{ | _____ H

(+)
v 9 PULSER A+
e Manual pulse generator
Input O A phase
5VDC__ 27 PULSER A-

A
Lo *) PULSER B+
Mgﬁu;]-ﬁm'se 10 Manual pulse generator
generator ) B phase
(MR-HDP01) 58 PULSER B-

For MR-J2-JA
““““““ “RD 7 Drive unit READY READY O
T
INP 8 In-position signal INPS A
E 26 Common COM O
COM
6
Zero point signal PGO
LZ
24 N
LZR
. 25 Common PGO COM

*1: The meaning of “O” and “A” in the “need for wiring” column is as follows.

» O: Wiring is necessary in positioning.

¢ /\: Perform wiring when necessary.
*2: The terminal connected to the common line may be either positive or negative.
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- i Need fi
Inputiout External wiring Pin Internal circuit Signal name .e.e S1r
put class No. wiring
For MR-J2-JA
_F;:%CL 5 Deviation counter clear| CLEAR
D_:i]corw MSZ A
| 23 Common CLEAR COM
1 5 cw PULSE F
*«i ° A phase
19 = PULSE | PULSE COM e
o %
Output 2 S ccw PULSE R
ISS B phase
20 VY o SIGN | PULSE cOM
P ;::»i 3(+) o Y 5 Ag:zse PULSE F+
PG | 21 (-) (32 PULSE | PULSEF-
= O*2
INP_| 4 (+) o ccw PULSE R+
//:F <y S | Bph
£ phase
__________ NS 122 (-) a SIGN PULSE R—

*1: The meaning of “O” and “A\” in the “need for wiring” column is as follows.

» O: Wiring is necessary in positioning.

e A: Perform wiring when necessary.

*2: Select the open collector output or differential driver output according to the drive unit being used.




CHAPTER 4

INSTALLATION, WIRING AND MAINTENANCE OF
THE PRODUCT

The installation, wiring and maintenance of the AD75 are explained in this chapter.

Important information such as precautions to prevent malfunctioning of the AD75,
accidents and injuries as well as the proper work methods are described.

Read this chapter thoroughly before starting installation, wiring or maintenance,
and always following the precautions.

4.1 Outline of installation, wiring and maintenancCe .............ccccce e 4-2
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4.1 Outline of installation, wiring and maintenance

4.1.1 Installation, wiring and maintenance procedures

Preparation

Installing the
module

Wiring the
module

Confirming the
installation and
wiring

Servicing the
module

MELSEC-A

The outline and procedures for AD75 installation, wiring and maintenance are shown
below.

STEP 1

Refer to
section 4.1

STEP 2

Refer to
section 4.2

STEP 3

Refer to
section 4.3

STEP 4

Refer to
section 4.3

STEP 5

Refer to
section 4.4

STEP 6

Understand the "Handling precautions" and

"Names of each part" of the module (AD75)

Install the module (AD75) on the base unit.

Wire the external device connection

connector pins, and assemble the connector.

Connect the cable to the module (AD75)

Carry out the single module test

Confirm the connection

Operation of the positioning system.

STEP 7

Refer to
section 4.5

STEP 8

Refer to
section 4.5

\

Carry out maintenance

v

Dispose of the AD75

* The cables used to connect the AD75 with the drive
unit, the AD75 with the machine system input (each
input/output signal), and the AD75 with the manual
pulse generator are manufactured by soldering each
signal wire onto the "external device connection
connector" enclosed with the AD75.

Wire and connect the manufactured cable to AD75
after reading the precautions for wiring.

* Confirm that the AD75 functions properly
with the single module test.

* Check the connection using the GX Configurator-AP.

* Carry out maintenance as necessary.

* When the AD75 is no longer necessary,
dispose of it with the specified methods.
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4.1.2 Names of each part

The names of each AD75 part are shown below.

For AD75P3-S3 For A1SD75P3-S3
Ao7sps Js3) A: 51075133-33
. isz gﬂgw
PO R — 1) 17-segment LED " TIAX3
(17-seg LED) u
f AX1
. o || MODE
AX1 [ = 1@
AX2 [ 2) Axis display LED M)
AX3 (] RS-422
[
MOD
ﬁ% 3) Mode switch = o
—— 4) Module version label —— o) 2
o
o o
| =
RS-422 s /
>~ 5) Peripheral device connection /
connector
CANCE
©)
AX2  AX3

A1SD75P3-S3

6) External device connection
connector (36-pin connector)
AX1: Axis 1
AX2: Axis 2
AX3: Axis 3

o Jlie

Z
x
w
Z
x
)

o Jfie
o J[ie

*1: For the A1SD75P2-S3 and A1SD75P3-S3, the display parts on the modules of the following
hardware versions are changed to LED modules. (The display contents remain the same as
the 17-segment LED.)

Model Hardware version
A1SD75P2-S3 K or later
A1SD75P3-S3 J or later

For details, refer to Section 13.4 LED display function.
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No. Name Details
Display the operating status (1)) of the target axis (2)) for that axis.
1) |17-segment LED RUN : The LED corresponding to the operating axis flickers.
TEST: The LEDs of all axes turn ON.
2) |Axis display LED (AX1t03) | /DL :OFF
ERR : The LED corresponding to the axis in error flickers.
Each time this switch is pressed, the details displayed on "1) 17-segment LED" and
"2) Axis display LED" will change.
[Display details]
Operation monitor 1 ————> Operation monitor 2
3) |Mode switch Stepping motor mode Internal information 1
Input/output information n «—— Internal information 2
(Refer to section "13.4 LED display function" for details on the displayed
information.)
This label indicates the module's software version and hardware version.
(Example)
4) [Module version label
Indicates that software version is "B".
Indicates that hardware version is "A".
5) Peripheral device connection Connector for connecting with peripheral device.
connector
6) External device connection |Connector for connecting drive unit, mechanical system input and manual pulse
connector generator.

Each AD75 interface is as shown below.

AD75P1-S3 AD75P2-S3 AD75P3-S3 A1SD75P1-S3 A1SD75P2-S3 A1SD75P3-S3

AX1

[ S—] [

MODE

O

RS-422

)

H

=
)

MODE

O

RS-422

o,

D

=]
&

RS-422 RS-422

AX1 AX1

B
|

IR oIC
o o]k

oﬂ\

[

% o)/ 3Eo| ‘oﬂ[ Mlo| %
IE — | a—

A1SD75P1-53 A1SD75P2-53 A1SD75P3-S3
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4.1.3 Handling precautions

Handle the AD75 and cable while observing the following precautions.

(1) Handling precautions

/\ CAUTION

¢ Use the programmable controller within the general specifications environment given in this
manual.
Using the programmable controller outside the general specification range environment could
lead to electric shocks, fires, malfunctioning, product damage or deterioration.

¢ Do not directly touch the conductive section and electronic parts of the module.
Failure to observe this could lead to module malfunctioning or trouble.

¢ When not connecting a drive unit or peripheral device, always install a cover on the connector
section.
Failure to observe this could lead to malfunctioning.

o Make sure that foreign matter, such as cutting chips or wire scraps, do not enter the module.
Failure to observe this could lead to fires, trouble or malfunctioning.

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.
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(2) Other precautions

(@)

Main body

¢ The main body case is made of plastic. Take care not to drop or apply
strong impacts onto the case.

¢ Do not remove the AD75 PCB from the case. Failure to observe this
could lead to faults.

Cable

* Do not press on the cable with a sharp object.
¢ Do not twist the cable with force.

* Do not forcibly pull on the cable.

¢ Do not step on the cable.

* Do not place objects on the cable.

¢ Do not damage the cable sheath.

Installation environment
Do not install the module in the following type of environment.

» Where the ambient temperature exceeds the 0 to 55°C range.

* Where the ambient humidity exceeds the 10 to 90%RH range.

* Where there is sudden temperature changes, or where dew condenses.

¢ Where there is corrosive gas or flammable gas.

* Where there are high levels of dust, conductive powder, such as iron
chips, oil mist, salt or organic solvents.

* Where the module will be subject to direct sunlight.

* Where there are strong electric fields or magnetic fields.

* Where vibration or impact could be directly applied onto the main body.
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4.2 Installation
4.2 1 Precautions for installation

The precautions for installing the AD75 are given below. Refer to this section as well
as section "4.1.3 Handling precautions" when carrying out the work.

(1) Precautions for installation

/N WARNING

o Switch off all phases of the externally supplied power used in the system before cleaning or
tightening the screws.

Failure to turn all phases OFF could lead to electric shocks.

/\ CAUTION

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

o Switch off all phases of the externally supplied power used in the system before installing or
removing the module.
Failure to turn all phases OFF could lead to module trouble or malfunctioning.

¢ Use the programmable controller within the general specifications environment given in this
manual.
Using the programmable controller outside the general specification range environment could
lead to electric shocks, fires, malfunctioning, product damage or deterioration.

¢ Always securely insert the module latches at the bottom of the module into the fixing holes on
the base unit. (Always screw the AnS Series module onto the base unit with the specified
torque.) Improper mounting of the module could lead to malfunctioning, faults or dropping.

(2) Precautions for mounting
When mounting the AD75 onto the base unit (main base unit, extension base
unit), observe the following points.

has no power supply module.
When mounting on this type of unit, take the power capacity and extension
cable voltage drop into consideration.

(b) If the temperature in the panel could exceed 55°C, consider forcibly
ventilating in the programmable controller panel.
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4.3 Wiring

The wiring precautions for the AD75 are described below. Be careful to observe the
following items together with the “Handling precautions” described in section 4.1.3.

4.3.1 Precautions for wiring

(1) Perform wiring of the AD75 correctly while checking the terminal arrangement.
(For the terminal arrangement of the external device connection connector, refer
to section 3.5.2 “Signal layout for external device connection connector.”)

(2) Solder or crimp the external device connection connector correctly.
An improperly soldered or crimped connector may cause malfunctions.

(3) Be careful to avoid entry of chips, wiring dust and so on inside the AD75.
Otherwise fire, failure or malfunction may be caused.

(4) Be sure toinstall a cover for the external device connection connector if no
external device is connected. Otherwise malfunction may be caused.

(5) Connect the external device connection connector and peripheral device
connection connector with the connector of the AD75. Check that the connector
snaps. An improperly connected connector will cause poor continuity, possibly
causing erroneous inputs or outputs.

(6) Do not pull the cable when removing the cable from the AD75 or drive unit. Hold
and pull the connector connected to the AD75 or drive unit. If the cable
connected to the AD75 or drive unit is pulled, a malfunction may be caused. As
well, the AD75, drive unit or cable may be broken.

(7) Disconnect the external device connection connector when the system is
stopped.
If the external device connection connector is disconnected during operation of
the system, the system will be stopped.

(8) Route the cables connected to the AD75, in a duct, or fix them. If cables are not
routed in the duct or no fixing measures are taken to them, drifting or moving
cables, breakage of the AD75, drive unit or cable due to a carelessly pulled
cable, or malfunction caused by a poorly connected cable may be caused.

(9) Do not tie the AD75 cable with the main circuit cable, power cable, or a load
cable for other than the programmable controller or do not route the AD75 cable
near them. Separate these by 100 mm as a measure. Otherwise noise, surge or
induction may cause a malfunction.

(10) When routing the AD75 cable near a power cable at a distance smaller than 100
mm), use a shielded cable for a countermeasure against noise. Connect the

shielding wire of the shielded cable securely to the panel of the AD75.

4-8
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[Shielding wire processing example]

Ground a 2mm? or a thicker grounding wire
in the shortest path.
(Ground to the panel of the AD75 securely.)

Strip the sheath of the shielded cable.
Remove the shielding wires from the
shielded cable and solder them to the
grounding cable.

U

Wrap with insulating tape.
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(11) To comply with EMC and low-voltage directives, use shielded cables and
AD75CK cable clamp (made by Mitsubishi Electric) to ground to the panel.

1) When using cable of within 2m for wiring
« Ground the shield part of the external device connection cable with
a cable clamp. (Ground the shield part at the point nearest to the
external device connection connector of the A1SD75.)
« Wire the external device connection cable with the drive unit and
external device at the shortest distance.
« Install the drive unit within the same enclosure.

© / External device connection connector
> |3z| o =
=3 T O D L —T
S |EC z |
® o EQ 1 Cable clamp
8358 el /
38 ¢ L]
o Ead o 1 . . e
/ External device connection cable (within 2m)

Drive unit

2) When using cable of more than 2m to within 10m for wiring
« Ground the shield part of the external device connection cable with
a cable clamp. (Ground the shield part at the point nearest to the
external device connection connector of the A1SD75.)
« Wire the external device connection cable with the drive unit and
external device at the shortest distance.
« Fit a ferrite core.

External device connection connector
N Q> ﬂ /
3 |85 a ]
a Ol » | — .
S |EC| < Ferrite core
3 |E8 = ]
=285 & |
£3|92 L] Cable clamp
o 25
o Ea o L
/ /
y / External device connection cable (more than 2m to within 10m)
Drive unit
3) Ferrite core, cable clamp model names
« Cable clamp
Model name: AD75CK (Mitsubishi Electric make)
« Ferrite core
Model name: ZCAT3035-1330 (TDK make ferrite core)
Cable length Product to be arranged Required quantity
1 axis 2 axes 3 axes
Within 2m AD75CK 1 1 1
" AD75CK 1 1 1
More than 2m to within 10m
ZCAT3035-1330 1 2 3

4-10
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4) Cable clamp fitting position and shielded cable grounding
method

Inside control box

S.av

il 20 to 30cm
2)

For details, refer to AD75CK cable clamping Instruction manual <IB-68682>.
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(Poor examples and improved examples are shown below.)

Wiring duct

Relay ‘ 7 ‘ Relay ‘ 7

Drive
unit

Drive
unit

‘ Relay ‘

| | %

controller 75

Programmable | AD ‘

Inverter Z

@ Changed

Wiring duct

Relay Relay

‘ Relay ‘

7

Short wiring with the AD75 and
drive unit placed in proximity,
and the connection cable and
other cables separated
(without passing through duct).

Programmable | AD
controller 75

Inverter %

Drive
unit

(12)

(13)

(14)

The influence of noise may be reduced by installing ferrite cores to the cable
connected to the AD75 as a noise reduction technique.

For the noise reduction techniques related to connection with the servo amplifier,
also refer to the instruction manual of the servo amplifier.

If compliance with the EMC directive is not required, the influence of external
noise may be reduced by making the configuration compliant with the EMC
directive.

For the configuration compliant with the EMC directive, refer to "EMC AND LOW
VOLTAGE DIRECTIVES" in the user's manual for the CPU module used.

Installing ferrite cores and noise filter to the power supply line of the
programmable controller as noise reduction techniques may have effects on
external noise.

* Ferrite cores
Type: ZCAT3035-1330 (TDK Corporation ferrite core)
* Noise filter
Type: MXB-1210-33 (TDK-Lambda Corporation noise filter)

(Example)

4-12
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4.3.2 Wiring the external device connection connector pins

The pins for the external device connection connector are wired in the following
manner.

.... Disassemble the connector section,

(1) [Dlsassembllng the connector sectlorﬂ and remove the connector.

(2) ( Connecting the connector and wire] ----- Solder the wire onto the connector pin.

(3) [ Assembling the connector section J -+ Assemble the connector section.

(1) Disassembling the connector section
(a) Loosen and remove screw A.
(Take care not to lose the screw and nut.)
(b) Open the connector cover from the connector side.
(c) Remove the connector and cable fixture.

Connector
section




4 INSTALLATION, WIRING AND MAINTENANCE OF THE PRODUCT

MELSEC-A

(2) Connecting the connector and wire

* Refer to section "3.5 Specifications of input/output interfaces with external
devices" when connecting.

(a) Loosen the cable fixture screw B, pass the cable through, and
then tighten screw B.
(Screw B may be removed once, and then tightened after sandwiching the
cable.)
(Take care not to lose the screw and nut.)

¥

(b) Solder the wire onto the connector.

Connector

Connector pin layout

Solder
e
=] ] i (
= 0 |0
::\d/‘jl = :;E\[ﬂ_,/
~~— = |:| j\[b//
Sl 0 10
—— o
(=] =] a0 i ( 0
[
= iERE

* The applicable size of the wire to be connected is Approximately 0.05 to
0.2mm? (AWG30 to 24).
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(c) After connection, the state will be as shown below.
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(3) Assembling the connector section

(a) Fit the soldered connector and cable fixture into the connector
cover.

* The cable fixture acts as a stopper to protect the signal wire connection
section when the cable is pulled on. If the cable is not sufficiently
tightened with the cable fixture, wind insulation tape around the cable so
that it can be sufficiently tightened and pressed down.

(b) Sandwich the parts with the connector cover, and tigthen
screw A.
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4.3.3 Connecting the connector

The AD75 is connected to the drive unit or peripheral device with the connector. Use
the following procedure to connect.

(1) Connecting
(a) Confirm that all phases of the externally supplied power used
in the system are shut off.
* If not shut off, shut off all phases.
(b) Confirm the module connector connection state and connector
shape, and match the engagement orientation.

(c) Press the connector straight into the module until a "click" is
heard.

(2) Removing
(a) Confirm that all phases of the externally supplied power used

in the system are shut off.
* If not shut off, shut off all phases.

(b) Press in the latches on both sides of the connector, and pull
the connector straight off.
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4.4 Confirming the installation and wiring
4.4 1 ltems to confirm when installation and wiring are completed
Check the (1) and (2) points when completed with the AD75 installation and wiring.

(1) Does the AD75 operate correctly? ... "Single module test"
With the "single module test", correct operation of the AD75 is confirmed by the
LED displays on the AD75. (Change the mode switch following the procedures
given in section "4.4.2 Single module test", and confirm the details displayed on
each mode LED.)

Check that there are no faults in the AD75 with the single module test.

(2) Is the module correctly wired? ... "Connection confirmation”
With "connection confirmation”, the following three points are confirmed using the
GX Configurator-AP's connection confirmation function. (The GX Configurator-AP
is required for this "connection confirmation”.)

¢ Are the AD75 and servo amplifier correctly connected?
 Are the servo amplifier and servomotor correctly connected?
* Are the AD75 and external device (input/output signal) correctly connected?

With this "connection confirmation”, "whether the direction that the AD75
recognizes as forward run matches the address increment direction in the actual
positioning work", and "whether the AD75 recognizes the external input/output
signals such as the near-point dog signal and stop signal" can be checked.

In this manual (1) "Single module test" is explained. Refer to the GX
Configurator-AP Operating Manual for details on (2) "Connection confirmation".

Important

If the AD75 is faulty, or when the required signals such as the near-point dog signal and stop signal are
not recognized, unexpected accidents such as "not decelerating at the near-point dog during machine
zero point return and colliding with the stopper", or "not being able to stop with the stop signal" may
occur.

The "single module test" and "connection confirmation" must be carried out not only when structuring
the positioning system, but also when the system has been changed with module replacement or
rewiring, etc.
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4.4.2 Single module test

Whether the AD75 is operating correctly is confirmed with the LED displays on the
AD75 main body.
The "single module test" methods are described below.

The "single module test" can be carried out when there is no sequence program stored
in the programmable controller CPU, when there is no data stored in the AD75, and
when the AD75 is running.

Carry this test out after connecting the AD75, drive unit, motor and external devices.
The "mode switch", "17-segment LED" and "axis display LED" used in the explanation
refer to the AD75 switches and LEDs.

(Step 1) Turning ON the power

1) Stop the programmable controller CPU.
(When the AD75 is mounted on the remote station, stop the master station.)

2) Turn ON for the programmable controller CPU (when the AD75 is mounted
on the remote station, the mounted station and master station), and the
power for the drive unit and motor connected to the AD75.

3) The AD75 OS type [same displays as (Step 4)] will appear on the 17-
segment LED for one second.

4) After one second passes, the state will shift to the operation monitor 1
described in (Step 2).

(Step 2) Operation monitor 1

1) Depending on the AD75 state, one of the following will appear on the 17-
segment LED and axis display LED.
Confirm that the display matches the AD75 state.

ADT75 state 17'S|_"'Str)“ent Each axis' axis display LED (AX1 to 3)
Running RUN The LED corresponding to the operating axis
flickers.
In test mode TEST The LEDs of all axes turn ON.
Idle IDL OFF
Error occurrence ERR The LED corresponding to the axis in error
flickers.

2) When the mode switch is pressed, the state will shift to the operation
monitor 2 described in (Step 3).
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(Step 3) Operation monitor 2

1) The axis display LED for each axis will turn ON sequentially at an approx.
0.5 second interval.
One of the following states will appear on the 17-segment LED to indicate
the state of the axis for which the axis display LED is ON.
Confirm that the display matches each axis state.

Axis state 17'35581 ent Remarks
dle DL |* Oloperation has onded.
¢ State when positioning
Stopped STOP operation is temporarily
stopped.
In JOG operation JOG
In manual pulse generator operation MANP
In zero point return OPR
In position control POSI -
In speed control VELO
In speed control for speed/position changeover control V-P
In position control for speed/position changeover control V-P
Waiting BUSY | {1q conciton designation, otc.
* The error code appears in ***.
Error occurrence * B Refer to CHAPTER 14 for
details on the errors.

POINT

* When the PLC READY signal [Y1D] is ON, even if a parameter error occurs,
the error code will not appear on the 17-segment LED.
If the error code is not displayed on the 17-segment LED, check the error code
with the peripheral device or AD75 error code storage buffer memory. (Md.33]

Axis error No., |Md.34| Axis warning No.)

2) When the mode switch is pressed, the state will shift to the internal
information 1 monitor state described in (Step 4).

(Step 4) Internal information 1 monitor

1) The AD75 OS type ("S003") will appear on the 17-segment LED for
reference.

2) The axis display LED for each axis will turn OFF.

3) When the mode switch is pressed, the state will shift to the internal
information 2 monitor state described in (Step 5).
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(Step 5) Internal information 2 monitor

1) The AD75 OS version will appear on the 17-segment LED for reference.
[V000]

T— Version

2) The axis display LED for each axis will turn OFF.
3) When the mode switch is pressed, the state will shift to the input/output
information n monitor state described in (Step 6).

(Step 6) Input/output information n monitor

1) Each time the mode switch is pressed, the following input/output signal
names will sequentially appear on the 17-segment LED.

2) The signal state of each axis displayed on the 17-segment LED is displayed
with the axis display LED for each axis.
Confirm that the display matches each signal state.

* When signal is ON .........cccceveenen. Axis display LED turns ON
* When signal is OFF...........cccce..... Axis display LED turns OFF
17-segment LED Target input/output signal name Remarks
SVON Drive unit READY signal
Z-ON Zero point signal
L Changes sequentially
LMT limit |
u Upper limit signa with each press of the
LLMT Lower limit signal mode switch.
V-P Speed/position changeover signal
DOG Near-point dog signal

3) When the mode switch is pressed, the state will shift to the stepping motor
mode monitor state described in (Step 7).

(Step 7) Stepping motor mode monitor

1) "STMM" will appear on the 17-segment LED.
2) The axis display LED corresponding to the axis set to the stepping motor
mode will turn ON.

(Step 8) Shifting to operation monitor 1, and ending the operation
monitor

1) When the mode switch is pressed, the state will return to the operation
monitor 1 (Step 2).
Each time the mode switch is then pressed, the operation monitors between
(Step 2) and (Step 7) will be repeated.

2) To end the operation monitor, enter the monitor state between (Step 2) and
(Step 7) required by the user.
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POINT

(1) The operation monitor described in this section is a function that allows the
AD75 state, control state of each axis and state of the input/output signals to be
confirmed. This monitor can be operated at any time.

(2) If the AD75 is not operating correctly, use the operation monitors as necessary.

(3) As another display on the above 17-segment LED, if a watch dog timer error
occurs in the AD75, "FALT" will appear.

If a watch dog timer error occurs in the AD75, the programmable controller
CPU must be reset.

If the watch dog timer error still occurs in the AD75 even after resetting the
programmable controller CPU, the AD75 module must be replaced.
Contact your nearest dealer or sales office.




4 INSTALLATION, WIRING AND MAINTENANCE OF THE PRODUCT

MELSEC-A

4.5 Maintenance
4.5.1 Precautions for maintenance

The precautions for servicing the AD75 are given below. Refer to this section as well
as section "4.1.3 Handling precautions" when carrying out the work.

/N WARNING

o Switch off all phases of the externally supplied power used in the system before cleaning or
tightening the screws.
Failure to turn all phases OFF could lead to electric shocks.

/\ CAUTION

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

o Switch off all phases of the externally supplied power used in the system before installing or
removing the module.
Failure to turn all phases OFF could lead to module trouble or malfunctioning.

4.5.2 Disposal instructions

/\ CAUTION

¢ When disposing of the product, handle it as industrial waste.
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CHAPTER 5

DATA USED FOR POSITIONIG CONTROL

The parameters and data used to carry out positioning control with the AD75 are explained
in this chapter.

With the positioning system using the AD75, the various parameters and data explained
in this chapter are used for control. The parameters and data include parameters set
according to the device configuration, such as the system configuration, and parameters
and data set according to each control. Read this section thoroughly and make settings
according to each control or application.

* Refer to "SECTION 2" for details on each control.
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5.1.2  Setting items for positioning parameters............coccviriiiiiii 5-4
5.1.3 Setting items for zero point return parameters ............cco oo 5-6
5.1.4  Setting items for positioning data ..o 5-7
5.1.5 Setting items for start block data............ccoviiiiiin 5-9
5.1.6  Setting items for condition data...........ccooeeiiiiiiiir 5-10
5.1.7 Types and roles of monitor data............ccoceieeiiiieniiiiee e 5-11
5.1.8 Types and roles of control data...........cccccceevieeiiieiieiic e 5-14

IV S o o= 1= 10 4= =T SRR 5-18
5.2.1  BasiC parameters 1.......cccoooiiiii ettt 5-18
5.2.2  BasiCParamMeters 2.........ccccuiiiieeiiie ettt 5-24
5.2.3 Detailed parameters 1 ... iiiieiiii e 5-28
524 Detailed parameters 2 .........cooveiiie it 5-36
525 Zero point return basic parameters ..o 5-45
526 Zero point return detailed parameters...........ccoocoe i 5-52

5.3 List of poSitioning data............cocuiiiiiiiii s 5-56

5.4 List of start bIOCK data .........ooooiii e 5-71

5.5 List of condition data...........coooiiiiiie e 5-77

5.6 List of MONItOr data.........oovieiieieeeee e 5-82
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5.1 Types of data
5.1.1 Parameters and data required for control

The parameters and data required to carry out control with the AD75 include the

"setting data", "monitor data" and "control data" shown below.

SEUleleElEN  (Data set beforehand according to the machine and application, and stored in the flash ROM.)

_ Positioning I Basic parameters 1 | Set according to the machine and
parameters

applicable motor when system is
([Pr.1 Jto[prs)) ([Pr.1 Jto[Prad)) —{ Basic parameters 2 | started up.

Note)
If the setting of the basic parameters 1 is incorrect, the rotation
direction may be reversed, or no operation may take place.

—{ Detailed parameters 1 | Set according to the system
configuration when the system is
—{ Detailed parameters 2| started up.
Note)
Detailed parameters 2 are data items for using the AD75
functions to the fullest.

Zero point Set as required.
1 return Zero point return basic parameters | Set the values required for
parameters carrying out zero point
Zero point return detailed parameters| | return control.
([pras]to[prsg]) P P |

4[ Positioning data }—{ Positioning data ‘ } Set the data for "main positioning control".
([Da1]to[Da.0)

PP Set the start block data for "advanced
4[ Positioning start Jf—{ Start block data | } positioning control".
information ([Datg to[pa13)

([pa.10]to[Da.18]) Condition data ‘ Set the condition data for "advanced
! positioning control”.
([pa.14]to[Da.1g]

)
Memo data ‘ } Set the cor_1dition judgment \_/glugs for the condition
data used in "advanced positioning control".

_{ Indirectly specification data ‘ } (Sjett w'\r;en indirectly specifying the positioning
ata No. .

¢ The data is set with the sequence program or peripheral device.
In this chapter, the method using the peripheral device will be explained.
(Refer to "Point" on the next page.)

¢ The basic parameters 1, detailed parameters 1, and zero point return parameters become valid
when the PLC READY signal [Y1D] turns from OFF to ON.

¢ Even when the PLC READY signal [Y1D] is ON, the values or contents of the following can be
changed: basic parameters 2*1, detailed parameters 21, positioning data, and positioning start
information.
The changed value is reflected at the start of positioning or JOG operation.
To reflect the changed value on control without fail, change the set values before the start of
positioning or JOG operation.
If basic parameters 2, detailed parameters 2, positioning data, or positioning start information is
changed while positioning data is consecutively executed in continuous positioning control or
continuous path control, the positioning data to which the change is reflected is the fourth
(maximum) data counted from the one in execution.

*1: The settings in the following parameters are activated by turning PLC READY signal [Y1D]
on from off.
- Basic parameters 2: "[Pr.11] Stepping motor mode selection”
- Detailed parameters 2: "[Pr.44] Near pass mode selection for path control"

5-2
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lehlielleEI=l  (Data that indicates the control state. Stored in the buffer memory, and monitors as necessary.)
to[Ma 59

_[ System monitor data ] } Monitors the AD75 specifications, such as the module name and OS type,
and the operation history.
([Md-1] o [via 28])

4[ Axis monitor data ] } Monitors the data related to the operating axis, such as the current position
and speed.
([a 25}t e 58]

¢ The data is monitored with the sequence program or peripheral device. In this chapter,
the method using the peripheral device will be explained.

(CelliClieEIcl  (Data for user to control positioning system.)  [Cd.1]to[cd.35]

—[ System control data ] } Sets the clock data in the module, and reads/writes the "positioning data".

([ca1]to[cd.10)

_[ Axis control data ] } Makes settings related to the operation, and controls the speed change during

operation, and stops/restarts the operation.
([cd.11]to[cd.35)

¢ Control using the control data is carried out with the sequence program.

POINT

(1) The "setting data" is created for each axis.

(2) The "setting data" parameters have determined default values, and are set to
the default values before shipment from the factory. (Parameters related to
axes that are not used are left at the default value.)

(3) The "setting data" can be initialized with the AD75 software package or the
sequence program.

(4) Itis recommended to set the "setting data" with the AD75 software package.
When executed with the sequence program, many sequence programs and
devices must be used. This will not only complicate the program, but will also
increase the scan time.
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5.1.2 Setting items for positioning parameters

The setting items for the "positioning parameters" are shown below. The "positioning
parameters" are commonly set for each axis for all control using the AD75.

Refer to "SECTION 2" for details on each control, and section "5.2 List of parameters”
for details on each setting item.

Manual

Main positioning control control

Control

Position control Other control

Manual pulse generator
Related auxiliary function

2-axis fixed-dimension
operation

1-axis fixed-dimension
feed control

1-axis linear control
interpolation control
feed control

2-axis circular
interpolation control
Speed control
Speed/position
changeover control

Positioning parameter

Pr.1] [Unit setting

Pr.2| [No. of pulses per rotation (Ap)
Pr.3| [Movement amount per rotation (Al)
Pr.4| [Unit magnification (Am)

12.3.2*

Basic para-
meters 1

Pr.5| [Pulse output mode

Cllellellelelie)

Pr.6| [Rotation direction setting

12.4.1*

Pr.7| [Speed limit value

Pr.8 | |Acceleration time 0
Pr.9| |Deceleration time 0

12.6.7*

olololo|lo|©|©|©|©] JUMP command

ClelClelielicl©lelns
I |o|©|0|0|©|0|©|©|@] Current value change

Basic para-
meters 2

Pr.10| |Bias speed at start
Pr.11| | Stepping motor mode selection

12.6.6*

O|100|0|©|0|0|0|©|©|©|©] Zero point return control

Pr.12]| [Backlash compensation amount 12.3.1*

Pri3 Software stroke limit upper limit
value

Software stroke limit lower limit
value

Software stroke limit selection -

Software stroke limit valid/invalid
setting

Pr.14 1243

OO | O [Ol0O0|1©0|10|©|©|©|0|0|0|©] 2-axis linear
OO | O |O]|0|0|o|lo|o|o|o|o|e|o|©

Ol O | O [O]x

Ol O | O |O|0|0|lo|l@|o|o|@|l0|©@|0|©

Ol O | O |O|0|0|lo|l@|o|o|@|l0|©@|0|©

Pr.15

O |0l O | O [O]J0|0|©|©|©|©|©|©|©|©|©] JOG operation

I
I
I
I
I
I
@)
®)

Pr.16

Pr.17 | |Command in-position width - 12.6.5*

Pr.18 | | Torque limit setting value A 12.4.2*

oo
olo|[O
[

[
>
>

Pr.19| |M code ON signal output timing - 12.6.3*

Pr.20 | |Speed changeover mode -

O |O]0|0|O
O 100|000
> [O]10|0|O

Interpolation speed designation
Pr.2
method

Detailed parameters 1

Current feed value during speed
control

i I
o .
N

N[ | |=

aY
=

N
w

Manual pulse generator selection - - - - - - - -

©

©

©

©

©

© |©
[

Logic selection for pulse output to
the drive unit

Y
=

N
ENS

Size selection for o
acceleration/deceleration time

Pr.25

: Always set

: Set as required ("-" when not set)

: Setting not possible

: Setting limited

— : Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

* . Section to be referred to

> x0O0
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Manual

Main positioning control control

Control

Position control Other control

Positioning parameter

Zero point return control
Related auxiliary function

1-axis linear control
Manual pulse generator

2-axis fixed-dimension
operation

1-axis fixed-dimension
feed control

interpolation control
feed control

2-axis circular
interpolation control
Speed/position
changeover control
Current value change
JUMP command

Pr.26 | | Acceleration time 1
Pr.27 | |Acceleration time 2

Pr.28 | |Acceleration time 3 12.6.7*

Pr.29 | |Deceleration time 1

Pr.30| |Deceleration time 2

[el[e]ie][el(e][e]
O|O0|0|0|O|O] 2-axis linear
[el(el(e][el[e][e
[el[e]ie][el(e][e]
[el[e]ie][el(e][e]

I

I

I

Pr.31||Deceleration time 3

1HO[O[O|O[O|O] Speed control

Pr.32||JOG speed limit value 12.4.1*

Pra3 JOG Qperatlon acceleration time
selection

JOG operation deceleration time
selection

Acceleration/deceleration process
Pr.35 -
selection

Pr.36 | | S-curve ratio

R
ALl

12.6.7*

Detailed parameters 2

Pr.38 | |Stop group 1 sudden stop selection

Pr.39||Stop group 2 sudden stop selection

[
[
[

O|I0I0[0O|0] O | © | © |©|0[0[C|O0|O|O] JOG operation

O
©)
Pr.37 | [Sudden stop deceleration time O
O
©)
©)

Pr.40 | |Stop group 3 sudden stop selection

O |O|0|0|0|0] O
O |O|O|0]|0|0] O
O |O|0|0|0|0] O

Pral Eositioning complete signal output
time

O
[
[
[
[

Allowable circular interpolation error
width

i I
I h
N

N

12.5.1*
12.6.2*

)

r43| [External start function selection O O O

OO |O [0 |0|0[0|0|0| O

Prad Near pass mode selection for path

- - - - - - [12.3.3*
control

: Always set

: Set as required ("-" when not set)

— : Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

: Section to be referred to

C©

B Checking the positioning parameters
| Pr.1 |to|Pr.44 | are checked with the following timing.

(1) When the "PLC READY signal" output from the programmable controller CPU
to the AD75 changes from OFF to ON
(2) When the test mode using the AD75 software package

REMARK

* "Advanced positioning control" is carried out in combination with the "main
positioning control".
Refer to the "main positioning control" parameter settings for details on the
parameters required for "advanced positioning control".
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5.1.3 Setting items for zero point return parameters

When carrying out "zero point return control", the "zero point return parameters" must
be set. The setting items for the "zero point return parameters™ are shown below.

The "zero point return parameters" are set commonly for each axis.

Refer to "CHAPTER 8 ZERO POINT RETURN CONTROL" for details on the "zero
point return control", and to section "5.2 List of parameters" for details on each setting

item.
Zero point return control igh-
. P Machine zero point return control H.'gh speed zero
Zero point return parameters point return control
5| & <] <]
%’ g TS| N | ve = N
'é Zero point return method e g g§ 3§ 3§ = § = §
s §$9| 58| S%| 38| 38| 3%
=) ZoS|WDE|MOE|ME|OE|OE
T
g % Pr.46||Zero point return direction © © © © © ©
'S 8 |[Pr47||Zero point address © © © © © ©
g Pr.48||Zero point return speed © © © © © ©
N Pr.49 ||Creep speed © © © © © ©
Pr.50 ||Zero point return retry R R R - R R Value set for
w |LPr51]|Zero point return dwell time R R R - R R [machine zero point
ol Setting for the movement amount after return control are
£ near-point dog ON B B B B © O |used.
©
© Zero point return acceleration time
[ selection ©o |l o | o| o | o] o
()
T Zero point return deceleration time
©
5 selection ©|©|06|06]| 06|06
g Pr.55 ||Zero point shift amount S S S S S S
f:’ Pr.56 | [Zero point return torque limit value - © © © - -
c - . - .
S ?ﬁi?ted designation during zero point s s S S S s
o
N Dwell time during zero point return
retry R R R - R R

© : Always set

within the setting range, there is no problem.)

. Set when using the section "12.2.1 Zero point return retry function". (
. Set when using the section "12.2.2 Zero point shift function". (

: Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or

when not set.)
when not set.)

M Checking the zero point return parameters.
| Pr.45 | to | Pr.58 | are checked with the following timing.

(1) When the "PLC READY signal" output from the programmable controller CPU
to the AD75 changes from OFF to ON
(2) When the test mode using the AD75 software package



5 DATA USED FOR POSITIONING CONTROL

5.1.4 Setting items for positioning data

MELSEC-A

The "positioning data" must be set when carrying out "main positioning control". The
setting items for the "positioning data" are shown below.
One to 600 "positioning data" items can be set for each axis.
Refer to "CHAPTER 9 MAIN POSITIONING CONTROL" for details on the "main
positioning control”, and to section "5.3 List of positioning data" for details on each

setting item.
Main positioning control Position control Other control
c c
[¢) o ()
s p|l2 @ 5 5 | ¢
c T2 @ c £ < o
8 8ls 5 | 58 | 5 | §8 | s | &
$§5|8888| 3BS 5 29 E £
EEB|ZEEE| ©F S &3 2 3
288|800 28 B 3o © o
X% 5| Xo'xXD X 5 5] oS5 E =
PP=1 788 = Q Q c 3 )
Positioning data setting items TNE | -Eas N E n n's o =
Independent
positioning control © © © © © x
Operation |Continuous
pattern positioning control © © © . © © ©
Continuous path
control © x © x x x ©
Fixed Forward
dimension icr:1ItreCrUI§Iration i orwerd el
Linear 1 |feed 1 il Speed |speed/posi-|.
' . Circular limited  |tion JUMP
Da.2| |Control method Linear 2 |Fixed- right value
. dimension Reverse |Reverse run chan command
Circular left run speed/posi- 9
feed 2 >peea/p
% * Speed |fion
limited
Da.3 | |Acceleration time No. O O O O O - -
Da.4 | [Deceleration time No. @) O O @) @) - -
Change
Positioning destina-
DaS| |, ddress/movement amount © © © B B tion B
address
Da.6 | [Arc address - - © - - - -
Da.7 | |Command speed © © © © © - -
JUMP
Dwell time/JUMP destination destination
positioning data No. © © © © © - positioning
data No.
Condition
M code/condition data @) O O @) @) - \c/jvit:nNo.
JUMP

x O ©

. Always set

: Set as required (
: Setting not possible
: Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the

when not set)

setting range, there is no problem.)
* : The "ABS (absolute) method" or "INC (incremental) method" can be used for the control method.

5-7
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H Checking the positioning data
| Da.1 |to| Da.9 |are checked with the following timing.

(1) Startup of a positioning operation
(2) When the test mode using the AD75 software package
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The "start block data" must be set when carrying out "advanced positioning control".
The setting items for the "start block data" are shown below.
Up to 50 points of "start block data" can be set for each axis.
Refer to "CHAPTER 10 ADVANCED POSITIONING CONTROL" for details on the

"advanced positioning control", and to section "5.4 List of start block data" for details on

each setting item.

Advanced positioning Repeated
control| Block start " . Repeated P
Condition . Simulta- start
(Normal tart Wait start tart Stop start FOR
Start block data start) sta neous sta (FOR loop) ( diti
setting items condition)
Shape O O O O O O O
Start data No. o) O O O O O O
Special start command - O O 0 O O O
Parameter - O O O - O O

O Set as required (

when not set)

— : Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

B Checking the start block data

[Da.10]to[Da.13] are checked with the following timing.

(1) When the "Start block data" starts
(2) When the test mode using the AD75 software package
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5.1.6 Setting items for condition data

When carrying out "advanced positioning control" or using the JUMP command in the
"main positioning control", the "condition data" must be set as required. The setting
items for the "condition data" are shown below.

Up to 10 "condition data" items can be set for each axis.

Refer to "CHAPTER 10 ADVANCED POSITIONING CONTROL" for details on the
"advanced positioning control”, and to section "5.5 List of condition data" for details on
each setting item.

Control Malncp())cr)i;tcl)cl)nlng Advanced positioning control
Other Repeat-
than JUMP zlt(;(r:tk Condition Simul- l:ceips?aartt- ed start
JUMP com- Wait start| taneous | Stop (FOR
(Normal start (FOR .
com- mand start ) start loop) condi-
Condition data mand P tion)
Condition target - 0 - O 0 O - - O
Condition operator|  — 0 - 0O 0 0O - - 0O
Address - A - A A - - - A
Parameter 1 - 0 - ) O A - - @)
Parameter 2 - A - A A A - - A
O : Set as required ("-" when not set)
A : Setting limited

: Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

M Checking the condition data
|[Da.14]to[Da.18] are checked with the following timing.
(1) When the "Start block data" starts

(2) When "JUMP command" starts
(3) When the test mode using the AD75 software package
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5.1.7 Types and roles of monitor data

Data that indicates the positioning system's operation state is stored in the buffer
memory's monitor data area.

When using the positioning system, this data must be monitored as necessary.
The data that can be monitored is shown below.

* Monitoring the system

Monitors the AD75 specifications, such as the module name and OS type, and the
operation history. (System monitor data| Md.1 |to|Md.28))

* Monitoring the axis operation state

Monitors the data related to the operating axis, such as the current position and
speed. (Axis monitor data [Md.29] to |Md.56))

* The axis monitor data is updated every 56.8ms. Note that "|Md.32| Valid M code"
is updated simultaneously when "M code ON signal [XD, XE, XF] turns ON.

(1) Monitoring the system

B Monitoring the AD75 specifications

Monitor details Corresponding item
Monitor the module name [Md.2 ] Module name
Monitor the OS type OS type
Monitor the OS version Md.4 | OS version
Monitor the clock data used in the system [Md5] Clock data (Hour: minute)
Md.6 | Clock data (Second: 100ms)
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H Monitoring the positioning system operation history
Monitor details Corresponding item

Monitor whether the system is in the test mode [Md.1] Intest mode flag

Start axis Start axis

Operation type Md.8 | Operation type
Monitor the history of the data Start Hour : minute Md.9 | Starttime (Hour: minute)
that has been started Second : 100ms Start time  (Second: 100 ms)

Error when starting [Md.11] Error judgment

Latest pointer No. Md.12| Starting history pointer

Start axis [Md.13] Start axis
Monitor the history of the data Operation type [Md.14] Operation type
that caused an error when Start Hour  :minute Start time  (Hour: minute)
starting and that was not Second :100ms |[Md.16] Starttime (Second: 100 ms)

ted
operate Error when starting

Latest pointer No.

Error judgment
Starting history pointer at error

Axis in which the error occurred
Axis error No.

Axis in which the error occurred

Axis error No.

Qe e
NN ===
= [O]|[©O]|[Co][|N

Hour : minute Axis error occurrence time (Hour: minute)

Monitor the history of all errors | Axis error

Axis error occurrence time
occurrenceé  [Second :100ms

(Second: 100ms)

<
o
N
N

Error history pointer
Axis in which the warning occurred

Latest pointer No.

Axis in which the warning occurred

Axis warning No. Axis warning No.

Axis warning occurrence time

Monitor the hist f all > mi .
onitor the history of a Hour  :minute (Hour: minute)

warnings Axis warning

occurrence Axis warning occurrence time

(Second: 100ms)

Q Q|||
[ [ [I]|IRof|o
~ o) 9§/l

Second : 100ms

<
o
N
®

Latest pointer No. Warning history pointer

(2) Monitoring the axis operation state

B Monitoring the position

Monitor details Corresponding item
Monitor the current machine feed value [Md.30] Machine feed value
Monitor the current "current feed value" [Md.29] Current feed value
Monitor the current target value Target value
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Monitor details

Corresponding item

During independent axis control
axis

Indicates the
speed of each

When "0:
Composite speed" is

Indicates the

set for [ Pr.21 | composite
Monitor the During Interpolation speed  [speed Md.31| Feedrate
current speed  |interpola- | designation method"
tion When "1:
control Reference axis speed" |Indicates the
is set for " Pr.21 | reference axis
Interpolation speed speed
designation method"
Constantly indicates the speed of each axis Md.37| Axis feedrate
Monitor the current target speed Md.42| Target speed

H Monitoring the state

Monitor details

Corresponding item

Monitor the axis operation state

Axis operation status

Monitor the latest error code that occurred with the axis

Axis error No.

Monitor the latest warning code that occurred with the axis

Axis warning No.

Monitor the external input/output signal and flag

ol a1 Eal lf
w|]|eol[|eo]||eo
O|[[B][[ed] |

External input/output signal

Md.40| Status
Monitor the valid M codes [Md.32] Valid M code
Monitor whether the speed is being limited [Md.49] In speed limit flag
Monitor whether the speed is being changed In speed change processing flag
Monitor the "start information" point currently being executed Md.51| Start data pointer being executed
Monitor the "positioning data No." currently being executed Positioning data No. being executed
Monitor the remaining No. of repetitions [Md.53] Repeat counter
Monitor the block positioning No. [Md.55] Block No. being executed
Monitor the zero point absolute position Md.43| Zero point absolute position

Monitor the current torque limit value

Torque limit stored value

Monitor the "command code" of the special start data when using
special start

Special start data command code setting
value

Monitor the "command parameter” of the special start data when
using special start

Special start data command parameter
setting value

Monitor the "start data No." of the special start data when using
special start

Start positioning data No. setting value

Monitor the "positioning data No." executed last

Last executed positioning data No.

Monitor the positioning data currently being executed

D[N oo ~ (2] (&)}

Positioning data being executed

Monitor the movement amount after the current position control
changeover when using "speed/position changeover control”

<
Q
w
®

Speed/position changeover control
positioning amount
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5.1.8 Types and roles of control data

Several controls are carried out as necessary when using the positioning system.
(When the power is turned ON, the default values of the data used for control are set.
However, these values can be set with the sequence program when necessary.)

The items that can be controlled are shown below.

« Controlling the system data

Sets the clock data in the AD75, and reads/writes the "positioning data". (System
control data| Cd.1 |to|Cd.10])

« Controlling the operation

Makes settings related to the operation, and controls the speed change during
operation, and stops/restarts the operation. (Axis control data |Cd.11]to[Cd.32])

(1) Controlling the system data

M Setting the AD75 clock data

Control details Corresponding item
Set the item (hour) Cd.1 | Clock data setting (hour)
Set the item (minute, second) Cd.2 | Clock data setting (minute, second)
Write the data setin|[ Cd.1 |and [ Cd.2 |into the AD75 Cd.3 | Clock data writing

B Reading/writing the positioning data

Control details Corresponding item

Set t_he axis" in which the positioning data subject to reading or Target axis

writing is set
Set the "positioning data No." subject to reading or writing Positioning data No.
When wntmg_ the da_ta, designate which "positioning data" that has Cd6] Write pattern

been read in to write
Request writing or reading Cd.7 | Read/write request
Temporarily store the read data

porar’y . Read/write positioning data I/F

* This buffer memory is used as the storage area.
Write the data in the OS area to the flash ROM Flash ROM write request
Initialize the parameters Cd.10| Parameter initialization request
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The outline of reading and writing the positioning data is shown below.

Reading the positioning data

(The positioning data designated in the OS memory is
stored in the buffer memory )

Writing the positioning data
(The positioning data stored in the buffer memory
is written as the positioning data for the No. designated
in the OS memory.)

Not stored

¥

Is the write source

[Set the read origin axis No. in buffer memory J

¢

Set the read origin positioning data No. in the OS
memory into buffer memory [ Cd.5].

¢

[ Set "1" in the buffer memory [ Cd.7]. ]

(Request reading)

}

The positioning data in the OS memory,
designated in and is stored

in the buffer memory .

<Read completed>

positioning data stored in the buffer
memory [ Cd.8]?

> Stored

[Set the write destination axis No. in buffer memoryJ

[Casf

Set the write designation positioning data No.
in the OS memory into the buffer memory[Cd.5] .

|

Set which of the data stored in to write
into the buffer memory .

Refer to section 5.7.1
"System control data".

[ Set "2" in the buffer memory [Cd.7]. J

(Request writing)

|

The positioning data stored in buffer memory
is written into the positioning data in the OS memory

having the No. designated with[ cd.4] and[cd.5].

<Write completed>

B : User work
(: : AD75 state
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Hl Controlling the operation
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Control details

Corresponding item

Set which positioning to execute (start No.) Cd.11]| Positioning start No.
Clear (reset) the axis error No. ((Md.33]) and axis warning .

Cd.12| Axis error reset
No.(Md.34))
Issue instruction to restart (When axis operation is stopped) Cd.13| Restart command

End current positioning (deceleration stop), and start next positioning|[Cd.29| Skip command
Set start point No. for executing block start Cd.31]| Positioning starting point No.
Stop continuous control Cd 3o Interrupt request during continuous
operation
H Controlling operation per step
Control details Corresponding item
Stop positioning operation after each operation Cd.26| Step valid flag
Set unit to carry out step Cd.27| Step mode
Isstzl;e instruction to continuous operation or restart from stopped Cd28] Step start information
H Controlling the speed
Control details Corresponding item
Set new speed when changing speed during operation Cd.16| New speed value
Issue instruction to change speed in operation to |Cd.16 | value. Cd.17] Speed change request

(Only during positioning operation and JOG operation)

Change positioning operation speed between 1 and 300% range

Positioning operation speed override

Set JOG speed

JOG speed

When changing acceleration time during speed change, set new
acceleration time

New acceleration time value

When changing deceleration time during speed change, set new
deceleration time

Cd.34

New deceleration time value

Set acceleration/deceleration time validity during speed change

Cd.35

Qe
w| |=]l|—=
W [|©]][co

Acceleration/deceleration time change
during speed change, enable/disable
selection
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l Making settings related to operation

Control details Corresponding item
Turn M code ON signal OFF Cd.14| M code OFF request
Set new value when changing current value Cd.15]| New current value

Validate speed/position changeover signal from external source Cd.20| Speed/position changeover enable flag
Change movement amount for position control during speed/position Speed/position changeover control
changeover control Cd.21 movement amount change register
Set manual pulse generator operation validity Cd.22| Manual pulse generator enable flag
Set scale per pulse of No. of input pulses from manual pulse Cd 23 Manual pulse generator 1 pulse input

generator - magnification

Change zero point return request flag from "ON to OFF" Cd.24| Zero point return request flag OFF request
Validate external start signal Cd.25| External start valid
Change "|Md.45| Torque limit stored value" Cd.30| New torque value
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5.2 List of parameters

5.2.1 Basic parameters

1

MELSEC-A

Setting value, setting range

Setting value buffer

Item Default| memory address
i i i value
Value set W|th peripheral Value set with sequence Axis 1| Axis 2| Axis 3
device program
0:mm 0
. . 1:inch 1
Unit setting 3 0 | 150 | 300
2 : degree 2
3 : pulse 3
1to 65535
1to 32767:
No. of pulses per 1 to 65535 Set as a decimal 20000 1 151 | 301
g | rotation (Ap) ° 32768 to 65535
S | (Unit: pulse) Convert into hexadecimal
o and set
]
a The setting value range differs according to the [ Pr.1_] Unit
c o n
5 setting".
] iep s .
(E“ Movement amount per Here, the value within the [Table 1] range is set. 20000 | 2 152 | 302
‘€ | rotation (Al) [Table 1] on ri
( § ght page
:
S 1: 1-fold 1
10 : 10-fold 10 ] 3 | 153 | 303
Unit magnification (Am) 100 : 100-fold 100
1000 : 1000-fold 1000
Unit setting

This sets the command unit for positioning control. The unit is selected from mm,
inch, degree, pulse according to the control target. The unit for axis 1, axis 2 and
axis 3 can be set independently.

(Example)

mm, inch.......

with an inch unit.)

Rotating body. (360 degree/rotation)
X, Y table, conveyor

X, Y table, conveyor. (If the machine has inch specifications, set

* Even if the unit setting is changed, the other parameters and positioning data

values will not change. When changing the unit, check that the parameters and
data are within the setting range.



5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

| Pr.2 |to| Pr.4 | Movement amount per pulse

Set the movement amount per pulse count when outputting a pulse train from the

AD75. The setting is made with [ Pr.2 |to[ Pr.4 |. (The case for the [ Pr.1 | Unit
setting" is "mm" is explained below.)

The movement amount per pulse is expressed with the following expression.

Movement amount per rotation (Al)
No. of pulses per rotation (Ap)

Movement amount per pulse =

* When carrying out positioning, an error (mechanical error) could occur between
the designated movement amount and actual movement amount. In that case,
the error can be compensated with the "movement amount per pulse". (Refer to
section "12.3.2 Electronic gear function".)

POINT

If the movement amount per pulse is less than 1, command frequency variations
will occur.

Smaller setting will increase variations and may cause machine vibration.
If the movement amount per pulse becomes less than 1, also use the electronic

gear function of the drive unit and make setting so that the movement amount per
pulse is 1 