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@SAFETY PRECAUTIONS@®

(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 used.

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

( )

é WARNING Indlca_tes_that incorrect hand_llpg may cause hazardous conditions,
resulting in death or severe injury.

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

\_ J

Under some circumstances, failure to observe the precautions given under "ACAUTION“ 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

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable controller.
Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) When using a servo amplifier with Servo ON signal, connect the signal to the module. When using
a servo amplifier whose control cannot be stopped through Servo ON signal, satisfy the following.

» Analog voltage must be 0V (motor stop) to power off the programmable controller.

(2) Emergency stop circuits, protection circuits, and protective interlock circuits for conflicting
operations (such as forward/reverse rotations or upper/lower limit positioning) must be configured
external to the programmable controller.

(3) OPR (Original Point Return) is controlled by two kinds of data: OPR direction and OPR speed.
Deceleration starts when the near-point dog turns on. If an incorrect OPR direction is set, motion
control may continue without deceleration. To prevent machine damage caused by this, configure
an interlock circuit external to the programmable controller.

® Do not write any data to the "system area" of the buffer memory in the intelligent function module.
Also, do not use any "use prohibited" signal as an output signal from the CPU module to the intelligent
function module. Doing so may cause malfunction of the programmable controller system.




/\CAUTION

® Do not install the connection cables for external I/O signals and for the drive unit together with the
main circuit lines, power cables, or load circuit lines of a device other than the programmable
controller.
Keep a distance of 100mm or more between them.
Failure to do so may result in malfunction due to noise, surges, and induction.

[Installation Precautions]

/\CAUTION

@ Use the programmable controller in an environment that meets the general specifications in the user’s
manual for the CPU module used.
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of the
product.

® To mount the module, while pressing the module mounting lever located in the lower part of the
module, fully insert the module fixing projection(s) into the hole(s) in the base unit and press the
module until it snaps into place.
Incorrect mounting may cause malfunction, failure or drop of the module.
When using the programmable controller in an environment of frequent vibrations, fix the module with
a screw.

@ Tighten the screws within the specified torque range.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or malfunction.

@ Securely connect the drive unit connector and external device connector to the connector on the
module. Poor contact may cause incorrect input or output.

® Do not directly touch any conductive parts and electronic components of the module.
Doing so can cause malfunction or failure of the module.

@ Shut off the external power supply (all phases) used in the system before mounting or removing the
module. Failure to do so may result in damage to the product.




[Wiring Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before installation and wiring.
Failure to do so may result in electric shock or cause the module to fail or malfunction.

@ After installation and wiring, attach the included terminal cover to the module before turning it on for
operation. Failure to do so may result in electric shock.

/\CAUTION

® Check the rated voltage and terminal layout before wiring to the module, and connect the cables
correctly.
Connecting a power supply with a different voltage rating or incorrect wiring may cause a fire or
failure.

@® Use applicable solderless terminals and tighten them within the specified torque range.
If any spade solderless terminal is used, it may be disconnected when the terminal screw comes
loose, resulting in failure.

@ Tighten the connector screws within the specified torque range.
Undertightening can cause short circuit, fire, or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, fire, or
malfunction.

® Connectors for external devices must be crimped with the tool specified by the manufacturer or must
be correctly soldered.
Incomplete connections may cause short circuit, fire, or malfunction.

® Place the cables in a duct or clamp them.
If not, dangling cable may swing or inadvertently be pulled, resulting in damage to the module or
cables or malfunction due to poor contact.

® When disconnecting the cable from the module, do not pull the cable by the cable part. For the cable
with connector, hold the connector part of the cable.
Pulling the cable connected to the module may result in malfunction or damage to the module or
cable.

@ Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

@ A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.




[Startup and Maintenance Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the connector screws. Failure to do so may result in electric shock.

/\CAUTION

® Do not disassemble or modify the module.

Doing so may cause failure, malfunction, injury, or a fire.

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may cause the module to fail or malfunction.

@ After the first use of the product, do not mount/remove the module to/from the base unit, and the
terminal block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit may cause malfunction.

@ Before testing operation, set a low speed value for the speed limit parameter so that the operation can
be stopped immediately upon occurrence of a hazardous condition.

@ Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.

[Precaution during operation]

/\CAUTION

@® When changing data and operating status, and modifying program of the running programmable
controller from an external device such as a personal computer connected to an intelligent function
module, read relevant manuals carefully and ensure the safety before operation. Incorrect change or
modification may cause system malfunction, damage to the machines, or accidents.

[Disposal Precaution]

/\CAUTION

® When disposing of this product, treat it as industrial waste.




@CONDITIONS OF USE FOR THE PRODUCT@®

(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.

« 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.



INTRODUCTION

Thank you for purchasing the Mitsubishi MELSEC-Q series programmable controllers.
This manual describes the operating procedure, system configuration, parameter settings, functions, programming,
and troubleshooting of the QD73A1 positioning module (hereafter abbreviated as QD73A1).

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the MELSEC-Q series programmable controller to handle the product correctly.

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

ERelevant module: QD73A1

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

® Unless otherwise specified, this manual describes the program examples in which the I/0O numbers of X/Y10 to X/Y2F are
assigned for the QD73A1.
For I/O number assignment, refer to the following manuals.

[ 1 @nUCPU Users Manual (Function Explanation, Program Fundamentals)
[ 1 Qn(H)QnPH/QnPRHCPU User's Manual (Function Explanation, Program Fundamentals)

@ Operating procedures are explained using GX Works2. When using GX Developer, refer to the following.
[ Page 275, Appendix 4



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 one of the following
manuals.
* QCPU User's Manual (Hardware Design, Maintenance and Inspection)
« Safety Guidelines
(This manual is 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 Page 64, Section 4.6.1.



RELEVANT MANUALS

(3) CPU module user's manual

Manual name s
Description
<manual nhumber (model code)>

QCPU User's Manual (Hardware Design, Maintenance and Specifications of the hardware (CPU modules, power supply modules,
Inspection) base units, extension cables, and memory cards), system maintenance
<SH-080483ENG, 13JR73> | and inspection, troubleshooting, and error codes

QnUCPU Users Manual (Function Explanation, Program
Fundamentals)
<SH-080807ENG, 13JZ227>

Functions, methods, and devices for programming
Qn(H)/QnPH/QnPRHCPU User's Manual (Function

Explanation, Program Fundamentals)
<SH-080808ENG, 13JZ228>

(4) Operating manual

Manual name r
Description
<manual number (model code)>

GX Works2 Version1 Operating Manual (Common) System configuration, parameter settings, and online operations (common
<SH-080779ENG, 13JU63> | to Simple project and Structured project) of GX Works2

GX Developer Version 8 Operating Manual Operating methods of GX Developer, such as programming, printing,
<SH-080373E, 13JU41> | monitoring, and debugging
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MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

is used for
screen names and items.

711 Setting method

The chapter of

(1) Setting\parameters the current page is shown.

1. ShOWS operating (a).Operating\procedure

% 1.{| Open thg "PLC Parameter fiialog box

procedures. “(_: Project window 2> [Parameter]SHPLC parameter]
-
2. select the "I/O Assignment” tab.
I I ;
O shows mouse o
B I — =
operations.”! e v,
[ 1is used for items e e
in the menu bar and e
the project window. em Description Reference
e BT ———— PeoeTh Seten 12
e BT T —— oo Th et 712
Start XY ‘Specify a start UO number for each slot. Page 74, Section 7.15
suchsttin Configurs the swich ssting of the buitin 10 or intligent function madles. Page 74, Section 7.1 55y
Settne folown, 22 M i
— '5&?*‘ uﬂlp;.:m.m I The section of _
Coremeea e 5E the current page is shown.
g
EES

Setting "Start X/Y" enables modification on the start UO numbers assigned to connected modules.

shows setting or 1| [ExJ Wnen “1000" is specified in “Start X/Y" to the siot where a 16-point module s connected, the assignment

operating examples. range of an input module is changed to X1000 to X100F.
For details, refer to the following
m shows reference 4 £ MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals. .
Point?
Set the type of the connected mocule in “Type. Sefting a diflerent type results in "SPUNIT LAY ERR."
5 shows Fesihe intelligent function module, the 0 points must also be the same in addition to the 110 assignment setting. Poin tPShOWS notes that

il (77 |Page 30, Section42.2)

When an intellgent module is connectsd, O assignment can be omitied by selecting connected modules from “Inteligent
Function Module” in the Project window.

reference pages. requires attention.

shows useful

information.

*1 The mouse operation example is provided below.

ﬁE MELSOFT Series GX Works2 {(Unset Project) — [[PRG] MAIN]

i Project Edit  Find/Replace  Compile  Yiew Online Debug  Diagno:

I /| B BR B | N = SR R |

BB i EHEYH

Menu bar '

O [Online] &> [Write to PLC...]

Select [Online] on the menu bar,

and then select [Write to PLC...]. i Navigation X PRG] MAIN

T ’

& Parameter
=3 Intelligent Function Module
q

(Global Device Gomment

A window selected in the view selection area is displayed.

O Project window 5> [Parameter]

£>> [PLC Parameter] 2 4 Prosram Settg
Select [Project] from the view selection = Program
area to open the Project window. ] MAIN

{7y Lacal Device Comment
In the Project window, expand [Parameter] and - g Dewice Memary

select [PLC Parameter]. Device hitial Value

J& Project

) . ] §
View selection area ' L.._ User Library

!5 Gonnection Destination
=

]

Unlabeled




The following symbols are used to represent buffer memory areas in this manual. Serial numbers fit in "*".

Description

Pr.

Symbol indicating positioning parameter and OPR parameter item

a

Symbol indicating positioning data item

Symbol indicating monitor data item

o o .2’
s ST 3
(-3
e

d

Symbol indicating control data item
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term Description
QD73A1 The abbreviation for the QD73A1 positioning module
QCPU Another term for the MELSEC-Q series CPU module
Redundant CPU A generic term for the Q12PRHCPU and Q25PRHCPU
External input The abbreviation for input from connectors for external devices
External output The abbreviation for output to connectors for external devices
Programming tool Generic term for GX Works2 and GX Developer
GX Works2 The product name of the software package for the MELSEC programmable
GX Developer controllers
Buffer memory The memory of én intelligent function modl.JIe l.Jsed t.o store data (such as setting
values and monitored values) for communication with a CPU module

For terms related to positioning, refer to the following.
[ % Page 278, Appendix 5

PACKING LIST

The product package contains the following.

Model Product Quantity
QD73A1 QD73A1 positioning module 1
QD73A1-U-HW Before Using the Product 1

16



CHAPTER 1 OVERVIEW

CHAPTER 1 ovERVIEW

The QD73A1 possesses a deviation counter and D/A converter inside as in the following figure.

CPU module Positioning module QD73A1 Drive unit Servomotor
Command
pulses Analog Speed g
comman
N Electronic ILI—LI—Il Deviation N D/A voltage ‘C ) Servo N M
gear counter | converter g amplifier 'K
Sequence Setting | Feedback pulse Interface
program <#: data [* addition/
subtraction setting .
Current
value T
Multiplication
A A Feedback pulses
1 Juut *1 b 4
Data writing/reading @
*2
Parameter data Feedback pulses
Positioning data s
OPR parameters

Feedback pulses from the pulse generator (PLG) may be input to the QD73A1
via the drive unit™ or directly"? depending on the servomotor to be used.
Check which method applies in the manual for the servomotor or drive unit to
be used.

A system with the QD73A1 operates as follows.

Once a command pulse train for positioning is output, pulses are accumulated in the deviation counter. The
Start integrated value of pulses (accumulated pulses) is converted into DC analog voltage by a D/A converter, then
turns into a speed command to a servomotor. The speed command from a drive unit starts servomotor rotation.

Once the servomotor starts rotating, feedback pulses that are proportional to the number of rotations are
generated by a pulse generator (PLG) attached to the servomotor. The generated feedback pulses are

Operation
P subtracted from the accumulated pulses in the deviation counter. The deviation counter continues to rotate the
servomotor, maintaining a constant amount of accumulated pulse.
Stop Once the command pulse output from the QD73A1 stops, the accumulated pulses in the deviation counter

decrease, so does the speed. When there is no more accumulated pulse, the servomotor stops.

The rotation speed of a servomotor is proportional to command pulse frequency, while the rotation degree of the
servomotor is proportional to the output command pulse amount. By setting feed per pulse beforehand, analog voltage
that is proportional to the number of pulses in a pulse train is output, and a workpiece can be moved to the set position.
Note that pulse frequency defines the rotation speed of the servomotor (feedrate).

17



1.1

Features

18

(1)

(2)

()

(4)

()

(6)

Analog output type that possesses a deviation counter and D/A converter
inside

This module converts command pulse for positioning into analog voltage inside, then outputs a speed command
to a servo amplifier.

Compatible with analog input servo amplifiers

A servo amplifier does not require an extra module to convert pulse input into analog voltage; a standard servo
amplifier can be used.

Servomotor control using a high-resolution encoder

This module handles up to 1Mpulse/s of pulse input from an encoder. Servomotor control that uses high-speed
input pulse signals from a high-resolution encoder improves the accuracy of positioning.

Four types of positioning method

The following control can be executed.
« Position control mode: positioning control and two-phase trapezoidal positioning control
» Speed-position control switch mode: speed-position control switchover and speed control

Zerol/gain adjustment through a sequence program

Zero/gain adjustment can be performed through a sequence program. Therefore, the adjustment can be
performed without using a switch or checking a LED, saving man-hour.
(Note that zero/gain adjustment can also be performed using switches on the front of the QD73A1.)

Easy setting with GX works2

Sequence programming is reduced since initial settings and the auto refresh setting can be configured on the
screen. In addition, the setting status and operating status of the module can be checked easily.



1.2

CHAPTER 1 OVERVIEW

Signal Transmission Between the QD73A1 and Others

The following figure shows signal transmission between the QD73A1 and a CPU module, and a drive unit.

CPU module
Y20 PLC READY signal >
X11 QD73A1 READY signal
X12 l¢ OPR request signal
Y20 OPR start signal >
X20 |« OPR start complete signal
X13 [ OPR complete signal
Y21 to Y23 Positioning start signal N
X21 o X23 |4 Positioning start complete signal
X14 |« BUSY signal
X15 |« Positioning complete signal
y2C |Speed-position switching enable signal_| |
Y24, Y25 JOG start signal >
Y26 Speed-position mode restart signal >
v27 Stop signal >
X18 | Error detection signal
v28 Error reset signal N
X19 |« Overflow signal
Y29 Overflow reset signal >
X1A Underflow signal
Y2A Underflow reset signal >
X16 | In-position signal
X17 | Excessive error signal
X1C |« Near-point dog signal
X1D |4 External stop signal
X1E, X1F <Upper limit signal/Lower limit signal
X1B |« Servo READY signal
X10 |« WDT error, H/W error signal
o o—Spmetronizalon
Y1A Teroigan djssment daia >
XA |4 writing complete flag
V1B Zero/gain adjustment change request signall
X9B Zero/gain adjustment change complete flag
vic Set value change request signal >
Set value change complete flag
X2C [*Gperating status of the speed-position
X2D |4 control switch mode
< Data writing/reading >

QD73A1

Interface with

External
interface

Stop signal (STOP)

Near-point dog signal (DOG)

Upper limit signal (FLS)

Lower limit signal (RLS)

Speed-position switching command signal
(CHANGE)

Phase-Z pulse (Zero signal)

External
control
signals

Phase-A pulse

Phase-B pulse

Servo READY signal (READY)

PLG

Servo ON signal (SVON)

Analog voltage

the CPU
module

| Drive unit
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(1) Between the CPU module and the QD73A1
The CPU module and the QD73A1 transmit control signals and data to each other through the base unit.

Transmitted item Description Reference

Signals that indicate the QD73A1's status or

. Page 30, Section 3.4
are related to commands are transmitted.

Control signal

Data is written to or read from the buffer
Data memory in the QD73A1 by application Page 73, CHAPTER 5
instructions of the CPU module.

(2) Between the drive unit and the QD73A1

Control signals are transmitted between the drive unit and the QD73A1, and speed commands (analog voltage)
are output from the QD73A1 to the drive unit.
For details, refer to the following.

[~ Page 40, Section 3.5



CHAPTER 2 SYSTEM CONFIGURATION

CHAPTER 2 sYSTEM CONFIGURATION

This chapter describes the system configuration of the QD73A1.

2.1 Applicable Systems

This section describes applicable systems.

(1) Applicable modules and base units, and number of mountable modules
For the applicable CPU modules and base units, and the number of mountable modules, refer to the user’s
manual for the CPU module used.

Note the following when mounting modules with the CPU module.
» The power supply capacity may become insufficient depending on the combination with other modules or the
number of mounted modules.
Select the power supply capacity according to the modules to be used.
If the power supply capacity is insufficient, change the combination of the modules.
* Mount the modules within the number of I/O points range of the CPU module.
Modules can be mounted on any slot within the number of available slots.

(@) When mounted on MELSECNET/H remote I/O station
For an applicable MELSECNET/H remote I/O station and base units, and the number of mountable modules,
refer to the Q Corresponding MELSECNET/H Network System Reference Manual (Remote 1/0 network).

(2) Multiple CPU system

The function version of the first released QD73A1 is B, and the module supports multiple CPU systems.
When using the QD73A1 in a multiple CPU system, refer to the following.

L[] QCPU User's Manual (Multiple CPU System)

(a) Intelligent function module parameters
Write intelligent function module parameters to only the control CPU of the QD73A1.

(3) Online module change
The QD73A1 does not support online module change.

21
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(4) Applicable software packages

The following table lists systems that use the QD73A1 and applicable software packages.

A programming tool is required to use the QD73A1.

Item

Software version

GX Developer"!

GX Works2

Single CPU system

Version 7 or later

Q00J/Q00/Q01CPU

Multiple CPU system

Version 8 or later

Single CPU system

Version 4 or later

Q02/Q02H/Q06H/Q12H/Q25HCPU

Multiple CPU system

Version 6 or later

Q02PH/Q06PHCPU

Single CPU system

Multiple CPU system

Version 8.68W or later

Q12PH/Q25PHCPU

Single CPU system

Multiple CPU system

Version 7.10L or later

Q12PRH/Q25PRHCPU

Redundant system

Version 8.45X or later

QO00UJ/Q00U/Q01UCPU

Single CPU system

Multiple CPU system

Version 8.76E or later

Single CPU system

Q02U/Q03UD/Q04UDH/Q06UDHCPU

Multiple CPU system

Version 8.48A or later

Single CPU system

Q10UDH/Q20UDHCPU

Multiple CPU system

Version 8.76E or later

Q13UDH/Q26UDHCPU

Single CPU system

Multiple CPU system

Version 8.62Q or later

QO3UDE/Q04UDEH/Q06UDEH/Q13UDEH/Q26

Single CPU system

UDEHCPU

Multiple CPU system

Version 8.68W or later

Q10UDEH/Q20UDEHCPU

Single CPU system

Multiple CPU system

Version 8.76E or later

CPU modules other than the above

Single CPU system

Multiple CPU system

N/A

When mounted on a MELSECNET/H remote I/O station

Version 6 or later

Refer to the GX Works2
Version 1 Operating Manual

(Common).

*1 When using GX Developer, configure the initial settings and auto refresh settings with the sequence program.
PROGRAMMING ([_Z Page 111, CHAPTER 7)
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CHAPTER 2 SYSTEM CONFIGURATION

2.2 How to Check the Function Version and Serial Number

The function version and serial number of the QD73A1 can be checked on the rating plate, front part of the module, or
system monitor of the programming tool.

(1) Checking on the rating plate
The rating plate is on the side of the QD73A1.

MELSEC-Q

S MITSUBISHI

MODEL

Serial number (first five digits)
Function version

¥ ¥
SERIAL_(14047000000000CB)
A 10 >

— Relevant regulation standards

L4

MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

(2) Checking on the front part (bottom part) of the module

The function version and serial number on the rating plate are also shown on the front part (bottom part) of the S
module. T
]
— — o
QD73A1 (@]
RUN DA =
oB ZERO g
ERR E?uzsv CGAIN ol
=y
(0]
-
c
3
SET  SELECT '(_)._
w@©) @ 5
DOWN UP s
ctl(e) @ @
g
=}
Q
SERVO >
S\ o
»
CONT. g
R )
° O - S
20 __ __J §
o ° o ° o
o2 o2 O O 2
o
o® o®
QD73A1 I N
© l 1 [140410000000000 J
QD73A1 - — S T _____ 7
I— L
Serial No. Function version
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(3) Checking on the system monitor

The function version and serial number can be checked on the "Product Information List" window.

\Q [Diagnostics] => [System Monitor.. ]|::> Praduct Infarmation List | button

Product Information List

(%]
—Sork
% Order by Installation  © Crder by Type Name
-

X . I Masker . X —
Base | Slot Type Series Model Mame Faint sddress PLC Serial Mo, Wer Production Mumber
u] u] - Ernply - - - -
1] 1 Inkelli Q QD73A1 F2Paint ooio 140410000000000 B
o] 2 - - Ermnply - - -

-

Create CSY File | Close |

Point/

@® The serial number displayed on the product information list of a programming tool may differ from that on the rating plate
and on the front part of the module.

» The serial number on the rating plate and front part of the module indicates the management information of the
product.

» The serial number displayed on the product information list of a programming tool indicates the function
information of the product. The function information of the product is updated when a new function is added.




CHAPTER 3 SPECIFICATIONS

CHAPTER 3 sPEcCIFICATIONS

This chapter describes performance specifications, 1/0 signals from/to the CPU module, and buffer memory
specifications of the QD73A1.
For general specifications of the QD73A1, refer to the following.

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

3.1

Performance Specifications

The following table lists performance specifications of the QD73A1.

Item Specifications
Number of occupied /O points 48 points (/0 assignment: empty 16 points and intelligent 32 points)
Number of control axes 1 axis
Capacity 1 data

Positioning data

Setting method

Sequence program

Position control mode

Mode i, .
Speed-position control switch mode
Position control mode: Selectable from absolute system or incremental
System system

Speed-position control switch mode: Incremental system

Position command

2147483648 to 2147483647 (pulse) (signed 32-bit binary)

Positioning

Speed command

1 to 4000000 (pulse/s)

Acceleration

Automatic trapezoidal acceleration/deceleration

Automatic
acceleration/deceleration time

Acceleration time: 2 to 9999 (ms)
Deceleration time: 2 to 9999 (ms)

In-position range

1to 20479 (pulse)

Backlash compensation

None

Error correction function

None

Speed command output

0 to +10VDC (Adjustable to set in the range of 5 to +10VDC)

Positioning feedback

Pulse frequency

Open collector: 200kpulse/s
TTL: 200kpulse/s
Differential output: 1Mpulse/s

ulse input
P P Connectable encoder type Open collector, TTL, or differential output
Multiplication setting The number of input feedback pulses can be multiplied by 4, 2, 1, or 1/2.
With OP address change
OPR control

An OPR method and OPR direction can be set with the switch setting.

JOG operation

JOG operation can be started by inputting a JOG start signal.

M function

None

Internal current consum

ption (5VDC)

0.52A

External supply voltage/current terminal block

No external power supply

External dimensions

98(H)mm x 55.2(W)mm x 90(D)mm

Weight

0.20kg

Starting time

(from a start request to analog output start)

Absolute system: 1.2ms (same for two-phase trapezoidal positioning)
Incremental system: 1.2ms (same for two-phase trapezoidal positioning)
JOG operation: 1.2ms
OPR (near-point dog method): 1.2ms
OPR (count method): 1.2ms

25

suoneolynads souewWIONSd |'E




3.2 Number of Parameter Settings

26

Set initial settings and auto refresh settings of the QD73A1 so that the number of parameters, including those of other
intelligent function modules, does not exceed the number of parameters that can be set in the CPU module.
For the maximum number of parameters that can be set in the CPU module, refer to the following.

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

(1) Number of QD73A1 parameters

For a QD73A1, the following number of parameters can be set.

Initial setting Auto refresh setting

4 5

(2) Checking method
The maximum number of parameter settings and the number of parameter settings set for the intelligent function

module can be checked on the following.

L) Project window => [Intelligent Function Module] => Right-click

> [Intelligent Function Module Parameter List...]

Intelligent Function Module Parameter List

Inkeligent Function Maodule Parameker Setting Status

W Address Madule Mame InitializationfCount) Auto Refresh(Count) |
oa10 QD73a1 W Sething Exist(4) Mo Sekking

Inkeligent Function Madule Parameter Setting Counk Tatal

Initial [ 4 ] (I:MEIXH'DQE\:I ] Auto Refresh [D ] E{Max:ED"rS} ]
A A y

A
|: Close |

1) 2) 3) 4)
No. Description
1) The total number of parameters in initial settings checked on the window
2) The maximum number of parameter settings in initial settings
3) The total number of parameters in the auto refresh setting checked on the window
4) The maximum number of parameter settings in the auto refresh setting




3.3

CHAPTER 3 SPECIFICATIONS

List of Functions

This section introduces the functions of the QD73A1.

(1) Main functions

Major positioning functions are as follows.

Item Description Reference
A workpiece is returned to an original point following an OPR start Page 178
OPR control command, and the current value is corrected as an OP address after the o ’
) CHAPTER 8
completion of OPR.
e e . - . Page 191,
Positioning Positioning is executed from the current position to a specified position at -
o Section 9.6.1
control a specified speed. 1
Position (M
control Two-phase Positioning is executed to the address specified with " [ Da2 | Positioning
. Page 192,
mode trapezoidal address P1" at "[Da.3 | Positioning speed V1", then to the address Section 9.6.1
positioning specified with " Positioning address P2" at " Positioning 2)
Major control speed V2" by one positioning start signal.
positioning Operation starts according to the positioning speed set beforehand by
control one positioning start signal, then the operation switches to position
control by Speed-position switching command signal (CHANGE).
. . If the operation stopped by Stop signal after the input of Speed-position
Speed-position control switch L . e . Page 195,
switching command signal (CHANGE), the positioning can be continued -
mode ) Section 9.6.2
by requesting a restart.
In addition, the positioning address (movement amount) can be changed
if it is before the input of Speed-position switching command signal
(CHANGE).
Positioning is executed in the specified direction at specified speed while
JOG operation a JOG operation command is on. Turning on the signal starts operation Page 200,
i
P at a specified speed and speed control operation can be continued untila | CHAPTER 10

stop signal is input.

(2) Sub functions

Sub functions compensate or limit control, or add functions at the execution of major positioning functions.

Item

Description

Reference

Functions to
compensate
control

Electronic gear function

This function controls moving distance and speed by
multiplying command pulse output of the QD73A1.

Page 209, Section 11.1

Functions to limit

control

Speed limit function

This function limits command speed to the value set in
"[CPr5 ] Speed limit value".

Page 211, Section 11.2

Stroke limit function

This function controls operation not to execute positioning
when a command that moves the workpiece outside the
specified stroke limit range is given.

Page 213, Section 11.3

Upper limit switch
(FLS)/lower limit switch
(RLS) function

This function decelerates and stops operation according to the
detection on limit switches placed at the upper and lower
stroke limits.

Page 215, Section 11.4
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Item

Description

Reference

Current value change
function

This function changes the value set in " Current feed
value" to a specified value.

Page 217, Section 11.5

Functions to Speed change function

This function changes speed during major positioning control
or JOG operation.

Page 218, Section 11.6

change control

details
Deviation counter clear

function

This function clears the accumulated pulses in the deviation
counter. When the servomotor power was turned off due to an
emergency stop during positioning, clearing the accumulated
pulses in the deviation counter prevents servomotor rotation
at power recovery.

Page 220, Section 11.7

In-position function

This function turns on In-position signal (X16) while the
accumulated pulse amount in the deviation counter is within
the specified in-position range (1 to 20479pulse). In-position
signal (X16) can be used as the signal right before positioning
completion.

Page 221, Section 11.8

Other functions Multiplication setting

This function multiplies the feedback pulse frequency from the
pulse generator by 4, 2, 1, or 1/2.

Page 104, Section 6.2.3

Accumulated pulse error
detection function

This function outputs an alert and immediately stops the
positioning when the accumulated pulses reached the amount
specified by the user before the pulses exceed the amount set
in "Accumulated pulse setting" in the switch setting and an

excessive error occurs.

Page 223, Section 11.9

(3) Common functions

Common functions can be used regardless of control method when necessary.

Item

Description

Reference

Zero/gain adjustment

This function adjusts analog output voltage.

Page 59, Section 4.5

Module status monitor function

This function monitors the module information, switch setting
information, and external 1/O signal information. The module's
detailed information can be displayed on the system monitor of GX
Works2.

Page 236, Section
13.1

Error history function

This function monitors the QD73A1's error history stored in the
buffer memory.

Page 238, Section
13.2

Module error collection function

This function reports errors that occurred in the QD73A1 to the CPU
module. The error information is held in the CPU module memory as
a module error history.

Page 239, Section
13.3

Error clear function

This function allows the user to clear errors on the system monitor.

Page 240, Section
134
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CHAPTER 3 SPECIFICATIONS

(4) Combination of main function and sub function

©: Always used together, O: Can be used together, x: Cannot be used together

Functions to . L. X
Functions to limit Functions to change i
compensate control control details Other functions
i
control
c
$| § S
5 2| % | ¢ | 8 5
o c c w5 c ) g = o £
° ) o b > = = o £ ® €
o = — ELpy L= 0 [ — = o
g 3 3 |Z@| o g 5 3 g g
Item S = 0 5 ° o [ w B
(= (= c ) (=] = 9 c ")
- = S = K c [z} 5 c S €
© = - S = © () e - 5 o 3
O = = * = -g g O c = T <
i £ £ = 8 ] < i I 20
1] = = T = & < E] = 2 T =
c © ] Y -_— o o (7] > =]
o [ x = 5 [ £ o o e £ E]
= g g 8 E 2 @ c = = £ o
8 n »n Q = ] 8_ = = s o ©
“ o ) 1) = Q
. 5| £ <
8| O 3
OPR control O (@) (@) © x x x O @) @)
» Positioning control © x (@) x O O O
Position
Major control Two-phase
positioning | mode trap.el20|ldal @) @) @) © x O x @] O O
control positioning control
Speed-position control switch © " "
mode
JOG operation O O O © x O x

suonound Joisil €°'¢
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3.4 I/0 Signals from/to the CPU Module

This section describes 1/0 signals of the QD73A1.

3.4.1 I/O signal list

This section describes 1/0 signal assignment and use of each signal.

The first half of the 1/0 assignment is empty 16 points, and the second half is intelligent 32 points. When the module is
mounted on the slot No.0 and 1 of a main base unit, the device No.Xn0 becomes X10. Although, when the slot No.0 is
set as empty 0 point in the I/0O assignment setting of GX Works2, the device No.Xn0 becomes X0 (n=0).

Device numbers used in this manual are for the case when the QD73A1 is mounted on the slot No.0 and 1 and when
the slot No.0 is empty 16 points.

(1) Input signal list

Input signal (CPU module < QD73A1) Input signal (CPU module < QD73A1)
Device No. Signal name Device No. Signal name
X10 WDT error, H/W error signal X20 OPR start complete signal
X11 QD73A1 READY signal X21 Absolute positioning start complete signal
X12 OPR request signal X22 Forward start complete signal
X13 OPR complete signal X23 Reverse start complete signal
X14 BUSY signal X24 Synchronization flag
X15 Positioning complete signal X25
X16 In-position signal X26
X17 Excessive error signal xX27 Use prohibited
X18 Error detection signal X28
X19 Overflow signal X29
. Zero/gain adjustment data writing complete
X1A Underflow signal X2A
flag
X1B Servo READY signal X2B Zero/gain adjustment change complete flag
X1C Near-point dog signal X2C Set value change complete flag
. Operating status of the speed-position
X1D External stop signal X2D )
control switch mode
X1E Upper limit signal X2E
Use prohibited
X1F Lower limit signal X2F

Point/

If a "Use prohibited" area is turned on/off through a sequence program, the QD73A1's function cannot be guaranteed.
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(2) Output signal list

CHAPTER 3 SPECIFICATIONS

Output signal (CPU module — QD73A1)

Output signal (CPU module — QD73A1)

Device No. Signal name Device No. Signal name

Y10 Y20 OPR start signal
Y11 Y21 Absolute positioning start signal
Y12 Y22 Forward start signal
Y13 Y23 Reverse start signal
Y14 Y24 Forward JOG start signal

Use prohibited
Y15 Y25 Reverse JOG start signal
Y16 Y26 Speed-position mode restart signal
Y17 Y27 Stop signal
Y18 Y28 Error reset signal
Y19 Y29 Overflow reset signal

Zero/gain adjustment data writing request )
Y1A . Y2A Underflow reset signal

signal

Zero/gain adjustment change request "
Y1B ) Y2B Use prohibited

signal
YiC Set value change request signal Y2C Speed-position switching enable signal
Y1D Y2D PLC READY signal
Y1E Use prohibited Y2E

Use prohibited
Y1F Y2F
Poi
oint

If a "Use prohibited" area is turned on/off through a sequence program, the QD73A1's function cannot be guaranteed.
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3.4.2 Details of input signals

(1) WDT error, H/W error signal (X10)

This signal turns on when a watchdog timer error is detected through the self-diagnostic function of the QD73A1.
In this case, Servo ON signal (SVON) turns off and analog output becomes 0.

(2) QD73A1 READY signal (X11)
When PLC READY signal (Y2D) is turned on through a sequence program, fixed parameters are checked and
this signal turns on.
When PLC READY signal (Y2D) is turned off, this signal turns off.

ON

PLC READY signal (Y2D) off [, L

I

/ ON
QD73A1 READY signal (X11) oep j j

***** ¥ Executed by the QD73A1

Use this signal as an interlock in sequence programs.

(3) OPR request signal (X12)

This signal turns on at any of the following timing.
* When the power is turned on
* When the CPU module was reset
* When OPR starts
* When Servo READY signal (READY) turns off while BUSY signal (X14) is on
* When Servo READY signal (READY) turns off while BUSY signal (X14) is off
(only when "0: Clear the deviation counter when the servo ready signal is OFF." is selected for "Deviation
counter clear setting” in the switch setting)
This signal turns off when OPR is completed.
When PLC READY signal (Y2D) is turned on (rising edge), this signal does not turn on.

(4) OPR complete signal (X13)

This signal turns on when OPR is completed.

This signal does not turn on if operation stopped during OPR.

This signal turns off when JOG operation or major positioning control is started.

In the count method, this signal turns off when OPR starts.

This signal turns off when Servo READY signal (READY) turns off (only when "0: Clear the deviation counter
when the servo ready signal is OFF." is selected for "Deviation counter clear setting" in the switch setting)

(5) BUSY signal (X14)
This signal turns on when major positioning control, JOG operation, or OPR starts.
This signal turns off when command pulse output is completed.
If positioning is started while BUSY signal (X14) is on, the error "BUSY signal ON at start" (error code: 81) occurs.
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(6)

(7)

(8)

CHAPTER 3 SPECIFICATIONS

Positioning complete signal (X15)

This signal turns on when major positioning control is completed (completion of command pulse output).
This signal turns off when the next positioning (major positioning control, OPR, or JOG operation) starts.
If major positioning control was cancelled during its operation, this signal does not turn on.
For the operation in case of cancellation of major positioning control, refer to the following.

[ Page 230, Section 12.1

In-position signal (X16)

This signal turns on while the accumulated pulse amount in the deviation counter is within the set range of
"[Pr8_]In-position range" (1 to +20479) after deceleration started.

This signal turns off when positioning starts.

Accumulated pulses "
A In-position set values

In-position signal ON

x19) 7 OFF

A: In-position range

Accumulated pulse amount are checked being compared with "[ Prs ] In-position range" at the following timing.
* When the power is turned on
* When automatic deceleration starts in positioning, and thereafter
* When a JOG start signal was turned off and deceleration starts in JOG operation, and thereafter
» When the near-point dog turned on and deceleration to the creep speed starts in OPR, and thereafter

Excessive error signal (X17)

This signal turns on when accumulated pulse amount exceeds the accumulated pulse setting range.
In this case, the QD73A1's status is as follows.

 Analog output voltage: 0V

* Accumulated pulse: Reset to 0

» Servo ON signal (SVON): OFF

» [Md.2 ] Actual current value = Current feed value
When PLC READY signal (Y2D) is turned on, this signal turns off.

ON
Excessive error signal (X17) off ‘|
ON

PLC READY signal (Y2D) J oFf [
***** * Executed by the QD73A1

Even if this signal turns on, Error detection signal (X18) does not turn on.
For the accumulated pulse setting range, refer to the following.

[ 5 Page 102, Section 6.2.2
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(9) Error detection signal (X18)

When a major or minor error occurs, the corresponding error code is stored in the buffer memory, and this signal

turns on.
When Error reset signal (Y28) is turned on, this signal turns off.

ON
Error detection signal (X18) ofp q
. ON

Error reset signal (Y28) rg F

***** » Executed by the QD73A1

(10)Overflow signal (X19)

This signal turns on when "[[Md.1 ]Current feed value" exceeds 2147483647.
When Overflow reset signal (Y29) is turned on, this signal turns off.

ON
Overflow signal (X19) ofp

Overflow reset signal (Y29) OFF F—‘—

In case of an overflow, "[ Md.1 ]Current feed value" changes as follows: 2147483647 — -2147483648

(11)Underflow signal (X1A)

This signal turns on when "[[Md.1 |Current feed value" becomes less than -2147483648.
When Underflow reset signal (Y2A) is turned on, this signal turns off.

ON
Underflow signal (X1A) w—

K ON

Underflow reset signal (Y2A)  qrp F

fffff » Executed by the QD73A1

In case of an underflow, "[ Md.1 ] Current feed value" changes as follows: -2147483648 — 2147483647

(12)Servo READY signal (X1B)
This signal indicates the on/off status of Servo READY signal (READY).

(13)Near-point dog signal (X1C)
This signal indicates the on/off status of Near-point dog signal (DOG).

(14)External stop signal (X1D)
This signal indicates the on/off status of Stop signal (STOP).

(15)Upper limit signal (X1E)
This signal indicates the on/off status of Upper limit signal (FLS).

(16)Lower limit signal (X1F)

This signal indicates the on/off status of Lower limit signal (RLS).
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(17)OPR start complete signal (X20)

This signal turns on when OPR process starts after OPR start signal (Y20) was turned on.
When OPR start signal (Y20) is turned off after the start of OPR, this signal turns off.

(18)Absolute positioning start complete signal (X21)

This signal turns on when positioning process starts after Absolute positioning start signal (Y21) was turned on.
When Absolute positioning start signal (Y21) is turned off after the start of the positioning, this signal turns off.

(19)Forward start complete signal (X22)

This signal turns on when positioning process starts after Forward start signal (Y22) was turned on.
When Forward start signal (Y22) is turned off after the start of the positioning, this signal turns off.

(20)Reverse start complete signal (X23)

This signal turns on when positioning process starts after Reverse start signal (Y23) was turned on.
When Reverse start signal (Y23) is turned off after the start of the positioning, this signal turns off.

(21)Synchronization flag (X24)

This signal turns on when the CPU module becomes accessible to the QD73A1 after the power was turned off
then on, or after the CPU module was reset.

When the module synchronization setting of the CPU module is set to asynchronous, use this signal as an
interlock to access the QD73A1 from a sequence program.

(22)Zero/gain adjustment data writing complete flag (X2A)
This signal turns on when zero/gain adjustment value writing to the QD73A1 is completed after Zero/gain
adjustment data writing request signal (Y1A) was turned on.
When Zero/gain adjustment data writing request signal (Y1A) is turned off, this signal turns off.

Zero/gain adjustment data opp
writing complete flag (X2A)
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Zero/gain adjustment data OFF
writing request signal (Y1A)

—» Executed in a sequence program
fffff » Executed by the QD73A1

Use this signal as an interlock condition to turn on/off Zero/gain adjustment data writing request signal (Y1A)
when writing the zero/gain adjustment value to the QD73A1.
For details on zero/gain adjustment, refer to the following.

[ = Page 59, Section 4.5
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(23)Zero/gain adjustment change complete flag (X2B)
This signal turns on when zero adjustment and gain adjustment were switched after Zero/gain adjustment
change request signal (Y1B) was turned on.
When Zero/gain adjustment change request signal (Y1B) is turned off, this signal turns off.

Zero/gain adjustment
specification

Zero/gain adjustment change
complete flag (X2B)

Zero/gain adjustment change OFF
request signal (Y1B)

—» Executed in a sequence program
***** ¥ Executed by the QD73A1

Use this signal as an interlock condition to turn on/off Zero/gain adjustment change request signal (Y1B) when

changing "[cd.10] Zero/gain adjustment specification".
For details on zero/gain adjustment, refer to the following.

[ Page 59, Section 4.5

(24)Set value change complete flag (X2C)
This signal turns on when the analog output value of zero/gain adjustment was changed after Set value change
request signal (Y1C) was turned on.
When Set value change request signal (Y1C) is turned off, this signal turns off.

Set value change complete flag ofp

2C)

Set value change request signal OFF
(Y1C)

—» Executed in a sequence program
fffff + Executed by the QD73A1
Use this signal as an interlock condition to turn on/off Set value change request signal (Y1C) when performing
zero/gain adjustment.
For details on zero/gain adjustment, refer to the following.
[ Page 59, Section 4.5

(25)Operating status of the speed-position control switch mode (X2D)
This signal indicates the operating status in the speed-position control switch mode.
This signal is on during speed control.
This signal is off during position control.
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3.4.3 Details of output signals

(1) Zero/gain adjustment data writing request signal (Y1A)
Turn on this signal to write the zero/gain adjustment value to the QD73A1.
For the on/off timing of this signal, refer to the detail of Zero/gain adjustment data writing complete flag (X2A).
(_= Page 35, Section 3.4.2 (22))
For details on zero/gain adjustment, refer to the following.
[ 5 Page 59, Section 4.5

(2) Zerol/gain adjustment change request signal (Y1B)

Turn on this signal to change zero adjustment and gain adjustment.
For the on/off timing of this signal, refer to the detail of Zero/gain adjustment change complete flag (X2B).

(I__="Page 36, Section 3.4.2 (23))
For details on zero/gain adjustment, refer to the following.

[~ Page 59, Section 4.5

(3) Set value change request signal (Y1C)
Turn on/off this signal to increase/decrease the analog output value at zero/gain adjustment.
The analog output is increased/decreased according to the value set in "[cq.11 ] Zero/gain adjustment value
specification”.
For the on/off timing of this signal, refer to the detail of Set value change complete flag (X2C). ((__5 Page 36,
Section 3.4.2 (24))
For details on zero/gain adjustment, refer to the following.

"5 Page 59, Section 4.5

(4) OPR start signal (Y20)
Turn on this signal to start OPR.

(5) Absolute positioning start signal (Y21)

Turn on this signal to start absolute system positioning (position control mode).
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(6) Forward start signal (Y22)

Turn on this signal to start positioning in the address increasing direction.
The following table describes the consequence of turning on this signal for each type of positioning (major

positioning control).

Major positioning control Consequence of turning on Forward start signal (Y22)

Positioning control

Position control mode Two-phase trapezoidal Starts in the address increasing direction (incremental system)

positioning control

Speed-position control switch mode Starts in the address increasing direction
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(7) Reverse start signal (Y23)
Turn on this signal to start positioning in the address decreasing direction.
The following table describes the consequence of turning on this signal for each type of positioning (major

positioning control).

Major positioning control Consequence of turning on Reverse start signal (Y23)

Positioning control
Position control mode Two-phase trapezoidal | Starts in the address decreasing direction (incremental system)

positioning control

Speed-position control switch mode Starts in the address decreasing direction

(8) Forward JOG start signal (Y24)

Turn on this signal to start JOG operation in the address increasing direction.
The JOG operation continues while this signal is on.
The JOG operation decelerates and stops when this signal is turned off.

(9) Reverse JOG start signal (Y25)

Turn on this signal to start JOG operation in the address decreasing direction.
The JOG operation continues while this signal is on.
The JOG operation decelerates and stops when this signal is turned off.

(10)Speed-position mode restart signal (Y26)

Turn on this signal to restart positioning if it stopped due to Stop signal in the speed-position control switch mode.

(11) Stop signal (Y27)
Turn on this signal to decelerate and stop OPR operation, major positioning operation, or JOG operation.
If this signal is turned on during OPR, Error detection signal (X18) turns on.

(12)Error reset signal (Y28)

Turn on this signal to clear the following buffer memory data to 0 when Error detection signal (X18) is on.
. Error code (ERR.1)

. Error code (ERR.2)
When this signal is turned on, Error detection signal (X18) turns off.

(13)Overflow reset signal (Y29)

Turn on this signal to turn off Overflow signal (X19) when it is on.
For the on/off timing of this signal, refer to the detail of Overflow signal (X19). ((_= Page 34, Section 3.4.2 (10))
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(14)Underflow reset signal (Y2A)

Turn on this signal to turn off Underflow signal (X1A) when it is on.
For the on/off timing of this signal, refer to the detail of Underflow signal (X1A). ((_5Page 34, Section 3.4.2 (11))

(15)Speed-position switching enable signal (Y2C)
Use this signal to enable/disable Speed-position switching command signal (CHANGE) in the speed-position
control switch mode.
Turn on this signal to enable Speed-position switching command signal (CHANGE). Turn off this signal to disable
Speed-position switching command signal (CHANGE).

(16)PLC READY signal (Y2D)

This signal notifies the QD73A1 that the CPU module is operating normally.
This signal needs to be turned on beforehand to start OPR, major positioning, or JOG operation.
This signal needs to be turned off beforehand to write fixed parameters and OPR parameters.
When this signal is turned on, the QD73A1 performs the following.
* 1: Checking fixed parameters
+ 2: Turning on QD73A1 READY signal (X11)
 3: Turning off Excessive error signal (X17) when it is on
When this signal is turned off while BUSY signal (X14) is on, the QD73A1 processes a deceleration stop.
When this signal is turned on while BUSY signal (X14) is on, the QD73A1 does not perform the operations 1 to 3

above.
Deceleration followed by PLC
READY signal (Y2D) OFF
/ Even when PLC READY signal

! (Y2D) is turned on, the operations
! 1 to 3 are not performed.

E ON
PLC READY signal (Y2D) Ll |
/ON |
QD73A1 READY signal (X11) 1 loFr
'ON
BUSY signal (X14) |loFF

fffff » Executed by the QD73A1
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3.5 Specifications of I/O Interfaces with External Devices

This section describes I/O interfaces between the QD73A1 and external devices.

3.51 Electrical specifications of I/O signals

This section describes electrical specifications of I/O interfaces between the QD73A1 and external devices.

(1) Input specifications

Voltage
. ON ON OFF OFF Pulse
Signal name range/Current
i voltage current voltage current frequency
consumption
Supply power Input common 5 to 24VDC/
PP P P Max.60mA
Servo READY signal (READY)
Stop signal (STOP)
Near-point dog signal (DOG)
o 3V or 2.5mA or 0.1mA or
Upper limit signal (FLS) 4.75 to 26.4VDC ) . 1V or lower —
o higher higher lower
Lower limit signal (RLS)
Speed-position switching command
signal (CHANGE)
(Open collector method)
Phase-A feedback pulse (PULSE A) 4V or 2.7mA or 0.1mA or 200kpulse/s or
10.8 to 14VDC . . 1V or lower .
Phase-B feedback pulse (PULSE B) higher higher lower less’!
Phase-Z feedback pulse (PULSE Z)
(TTL method)
Phase-A feedback pulse (PULSE A) 2.8V or 0.8V or 200kpulse/s or
4.5t0 5.5VDC ) — — .
Phase-B feedback pulse (PULSE B) higher lower less’!
Phase-Z feedback pulse (PULSE Z)
(Differential output method) EIA standard
Phase-A feedback pulse (PULSE A) RS-422-A differential line receiver 1Mpulse/s or
Phase-B feedback pulse (PULSE B) (Equivalent of AM26LS32 (Manufactured by Texas less’!
Phase-Z feedback pulse (PULSE Z) Instruments Inc.))

*1 The following table shows the pulse width and phase difference depending on pulse frequency.

Pulse frequency Pulse width (duty ratio: 50%) Phase difference

 Susormore
N d Phase A —

200kpulse/s or less | | |
2.5us | 2.5us Phase B _J ‘—, |— When the phase A leads the

Oor more |or more 125
4 Pl p _>—I<7 MS or more phase B, the positioning

address (current value)

s ormore —\_I—\_ increases.
Phase A —!

1Mpulse/s or less | | |

0.5us | 0.5us Phase B _J I_
or more [or more
< »le > 0.25us or more

40



CHAPTER 3 SPECIFICATIONS

(2) Output specifications

Max.
. Analog output Load Load voltage Leakage
Signal name Output method
voltage/current voltage current drop at current at OFF
ON
4.75to 1.0V or
S ON signal (SVON — (0] llect " 0.1mAorl
ervo signal ( ) pen collector 26.4VDC Max.30mA lower mA or lower
Speed command signal
) 0 to £+10VDC/10mA — — — — —
(analog signal)

*1 The load current of Servo ON signal (SVON) is 30mA at the maximum. When using a miniature relay, take the load
current into consideration.
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3.5.2

Signal layout for external device connectors

The following table shows signal layouts on external device connectors.

Connector
name

Pin arrangement

Pin number

Signal name

CONT.

Near-point dog signal (DOG)

Empty

Empty

Empty

Power supply (5 to 24V)

Lower limit signal (RLS)

Upper limit signal (FLS)

Viewed from the front
of the module

O N[O D]V DN

Speed-position switching command signal (CHANGE)

©

Stop signal (STOP)

SERVO

Viewed from the front
of the module

N

Servo READY signal (READY) (+ side)

Servo READY signal (READY) (- side)

Servo ON signal (SVON) (+ side)

Servo ON signal (SVON) (- side)

Phase-B feedback pulse (PULSE B) (+ side)

Phase-Z feedback pulse (PULSE Z) (+ side)

Phase-Z feedback pulse (PULSE Z) (- side)

Empty

Ol N[O | W|DN

Analog GND

Phase-B feedback pulse (PULSE B) (- side)

RN RN
-~ o

Phase-A feedback pulse (PULSE A) (- side)

-
N

Empty

-
w

Phase-A feedback pulse (PULSE A) (+ side)

-
~

Speed command signal (- side)

-
a

Speed command signal (+ side)
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3.5.3

List of I/0 signal details

CHAPTER 3 SPECIFICATIONS

This section describes details of signals that are input or output through external device connectors on the QD73A1.

. Connector Pin X X
Signal name Signal detail
name number
Phase-A feedback pulse (PULSE A) » Feedback pulse signals of encoder's phases A, B, and Z are
(+ side) 13 input.
Phase-B feedback pulse (PULSE B) 5 * When the phase A leads the phase B, the positioning address
(+ side) 6 increases at the rising and falling edges of each phase.
Phase-Z feedback pulse (PULSE Z) * When the phase B leads the phase A, the positioning address
(+ side) decreases at the rising and falling edges of each phase.
[When increased] [When decreased
Phase-A feedback pulse (PULSE A) SERVO A T R T
-si ISR SR SRS EaEE
(- side) 1" PhaseA— + 1 1 i Phase A——  i——1 1 1
Phase-B feedback pulse (PULSE B) 10 I A
(- side) BESEEE 3 pd T
7 Phase B i i Phase B i i
Phase-Z feedback pulse (PULSE Z) A e
(- side) Positioning 1 1 1 1 1 1 1 Positioning 1 1 1 1 1 4 0o
address +1+1+1+1+1+1+1+1 address -1-1-1-1-1-1-1-1
Analog GND 9 —
* This signal is input from the limit switch placed at stroke upper
Upper limit signal (FLS) 7 limit position.
* As this signal turns off, positioning stops.
* This signal is input from the limit switch placed at stroke lower
Lower limit signal (RLS) 6 limit position.
* As this signal turns off, positioning stops.
* This signal is used for detection on the near-point dog during
Near-point dog signal (DOG) 1 OPR.
* As the near-point dog turns on, this signal is detected.
* Input this signal to stop positioning.
) CONT. + As this signal is turned on, the QD73A1 cancels the positioning
Stop signal (STOP) 9 . ) L .
in execution. Once this signal was turned on, the operation
does not restart even if this signal is turned off.
Speed-position switching command 8 Input this signal to switch control during the speed-position control
signal (CHANGE) switch mode.
This power supply is common to the following signals.
* Upper limit signal (FLS)
* Lower limit signal (RLS)
Power supply (5 to 24V) 5

* Near-point dog signal (DOG)
« Stop signal (STOP)
» Speed-position switching command signal (CHANGE)
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. Connector Pin X X
Signal name Signal detail
name number
* This signal turns on when the drive unit is ready to operate.
Servo READY signal (READY) 1 * Positioning cannot be started when this signal is off.
(+ side) « If this signal turns off during positioning, the system stops. The
system does not operate even if this signal is turned on again.
Servo READY signal (READY) o .
(- side) 2 This line is common to Servo READY signal (READY).
- si

+ Wire this signal without fail to prevent malfunction of the
servomotor.

SERVO * This signal turns on automatically if there is no hardware error
Servo ON signal (SVON) (+ side) 3 at a system startup.

* This signal turns off if an error was detected due to an
excessive error or by the QD73A1's self-diagnosis on its
hardware.

Servo ON signal (SVON) (- side) 4 This line is common to Servo ON signal (SVON).
. . The analog voltage converted from digital accumulated pulse
Speed command signal (+ side) 15 )
amount is output.
Speed command signal (- side) 14 This line is common to Speed command signal.
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3.54

/0 interface internal circuit

CHAPTER 3 SPECIFICATIONS

This section shows internal circuits of external device interfaces on the QD73A1

in schematic diagrams.

External wiring

Pin No. Internal circuit

Signal name

Remark

q

Power supply

Input a voltage of 5 to 24VDC.

Near-point dog signal (DOG)

Stop signal (STOP)

Upper limit signal (FLS)

Lower limit signal (RLS)

If not using these signals, keep them on.

Speed-position switching
command signal (CHANGE)

5VDC | i ]
- Servo READY signal
4 |_¢_ -
VDG 2.4kQ (READY)
_/ 2
Load 3
5to+2|4\_/DC by >, Servo ON signal (SVON) -
|
I 4

Servomotor, module,
or others

1MQ

LR N
1kQ
Q{3

14 ié 0V (analog GND)

Speed command signal

1k Q@ 5

<

13

>

ili

11 1kQ SN75115

5

<

5 1kQ

il

10 *Q

9]
<

o
=
0

3
2
2

9 _Y&OV

Phase-A feedback pulse

Phase-B feedback pulse

Phase-Z feedback pulse

Analog GND

[For differential input]
Connect these terminals to the terminal/

connector for pulse output of an encoder.

*1

When input impedance of the servo amplifier is low, analog output level may become low due to this resistance. If that
causes a problem, perform gain adjustment again with the servo amplifier being connected.
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Remark

External wiring | pin No. Internal circuit Signal name
12k '3
E e
Phase-A feedback pulse
11
120 &
5 ib [For open collector input]
-« Phase-B feedback pulse Connect these terminals to the terminal/
I 10 .y connector for pulse output of an encoder.
1268 Output is pulled up to 12V inside.
6
Phase-Z feedback pulse
7
9 Analog GND
_§\7 ov
e ¥
4|>_ 13 ib
Phase-A feedback pulse
11
*®e Y
: 5 [ [> [For TTL input]
Phase-B feedback pulse Connect these terminals to the terminal/
10 o 5V connector for pulse output of an encoder.
e ib
Phase-Z feedback pulse
7
GND
9 Analog GND

¢
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3.6 Memory Configuration and Use

There are two memories in the QD73A1.

O: Data setting and storage, —: No data setting and storage

Area configuration

Reference value

Memory Monitor | Control .. Zero/gain storage area for
- . Use Parameter Positioning .
configuration data data adjustment accumulated Backup
area data area
area area data area pulse error

detection function

Data in this
memory cannot
be backed up.

Area that can be
accessed directly

Buffer memo from the CPU — —
v ) o o o o Data are erased
module using . .
sequence programs if the power is
q prog turned off.
Data in this
memory can be
Area used to back backed up.
Flash ROM up zero/gain — — — — O (@) Data are kept
adjustment data even if the
power is turned
off.
The following table describes each memory area.
Area name Description Reference
Area used to set and store parameters for positioning, such as positioning parameters | Page 75, Section 5.2
Parameter area )
and OPR parameters Page 79, Section 5.3 ™
Monitor data area Area where operating statuses of a positioning system are stored Page 85, Section 5.5 2
Control data area Area used to set and store data to operate or control a positioning system Page 89, Section 5.6 g
Positioning data area Area used to set and store positioning data Page 82, Section 5.4 3
Zero/gain adjustment data area Area used to set and store data for zero adjustment and gain adjustment - 8
3
Reference value storage area for Area used to store the reference value for the accumulated pulse error detection §
accumulated pulse error detection function | function 3
=
]
®
3
o
[
(2]
]
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3.7

List of Buffer Memory Addresses

This section lists the buffer memory addresses of the QD73A1.

For details on the buffer memory, refer to the following.
[ % Page 73, CHAPTER 5

Point/’

Do not write data to system areas and area where data cannot be written from sequence programs in the buffer memory.
Writing data to these areas may cause malfunction.

Default | Read/ | Memo
Address Address Data . -
i i *q Name value Write area Reference
(decimal) | (hexadecimal) | type v . v
0 Oy
; ™ [CPr1 ] Stroke limit upper limit 2147483647 | R/W Page 76,
> Section 5.2
2 H Positionin
g Stroke limit lower limit 0 R/W (1)
3 3y parameter Parameter
fixed area
( Numerator of command pulse
4 4y parameter) — ] 1 R/W Page 77
multiplication for electronic gear ’
Section 5.2
5 5, Denominator of command pulse 1 RIW @)
multiplication for electronic gear
6 By
: : — System area _ I o
19 134
20 14y Page 77,
Speed limit value 200000 R/W Section 5.2
21 154
(3)
22 16 Acceleration time 300 R/W Page 78,
17 Positioning .. Section 5.2
23 H parameter Deceleration tims 300 RW | parameter 4)
(variable area Page 78,
24 184 parameter) In-position range 5 R/W Section 5.2
(5)
Page 78,
25 194 Positioning mode 0 R/W Section 5.2
(6)
26 1A4
: : — System area — — — —
39 274
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Default Read/ | Memo
Address Address Data : ry
: . 9 Name value Write area Reference
(decimal) | (hexadecimal) | type v v v
40 28y Page 79,
OP address 0 R/W Section 5.3
41 29,
(1
42 2AH Page 79,
OPR speed 10000 RIW Section 5.3
43 2By
OPR Parameter 2)
44 2Cy parameter area Page 80,
Creep speed 1000 R/W Section 5.3
45 2Dy
3)
46 2Ey ) Page 81,
Setting for the movement 75 RIW Section 5.3
47 2Fy amount after near-point dog ON 4)
48 30y
: : — System area — — — —
79 4Fy
80 50y 0
New current value R/W
81 514 reerd 0
82 52y 0
[cdz ] New speed value R/W
83 53, P 0
84 54, 0
[35]JOG speed RW
85 55, P 0
Control s
86 56,4 data Deviation counter clear 0 RIW
command
(control
87 57,4 change Analog output adjustment area 0 RIW
area) 1
88 58y New speed-position movement 0 RIW Control Page 89,
89 59, amount 0 data area Section 5.6
90 5AH Current value change request 0 RwW
91 5By Speed change request 0 RW
92 5Ch Analog output adjustment area 0 RIW
93 5Dy 2 0
04 5E,, Zero/gain adjustment 0 RIW
control specification
data ] ]
95 5F,, (zerolgain Zero/gain adjustment value 0 RIW
. specification
adjustment
% 60, area) Factory default zero/gain 0 RIW
adjustment value restoration request
97 61y
: : — System area — — — —
99 63y
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Default | Read/ | Memo
Address Address Data } ry
. . - Name value Write area Reference
(decimal) | (hexadecimal) | type " " *4
100 64y,
Current feed value 0 R
101 65,
102 661
[Md2 ] Actual current value 0 R
103 67,
104 68 Error code (ERR.1) 0
105 694 Error code (ERR.2) 0
106 6An Deviation counter value 0 R
107 6By (address)
108 6Ch Movement amount after near- 0 R
109 6Dy Monitor point dog ON
data
10 6Ey (monitor Speed-position switching 0 R
area) command
111 6Fy Control mode 0 R
112 70y Zerol/gain execution status 0
113 My Zero/gain adjustment status 0
114 72y
Feedrate 0 R
115 734 [ 11]
116 74y Monitor Page 85,
17 75 Deviation counter value (pulse) 0 R data area Section 5.5
H
118 761 Movement amount after near- 0 R
119 77y point dog ON (absolute value)
120 784 Error code 0
121 79 Error occurrence 0000,
(Year: Month)
Record 0 R
122 7Ay Error occurrence 0000,
(Day: Hour)
123 7By Error occurrence 0000,
Monitor (Minute: Second)
124 7Cy data
(monitor Error code and error
125 7Dy occurrence (The same Same as
area) Record 1 R
126 =m data structure as record record 0
0
127 7F, )
128 80
H Error code and error
129 81y occurrence (The same Same as
Record 2 R
130 82y data structure as record record 0
0
131 83y )
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Address Address Data Default Read/ | Memory
. . o Name value Write area Reference
(decimal) | (hexadecimal) | type™ " " .
132 84y
Error code and error
133 85y occurrence (The same Same as
Record 3 R
134 86 data structure as record record O
0
135 874 )
136 88,
Error code and error
137 89y occurrence (The same Same as
Record 4 R
138 8AyY data structure as record record 0
0
139 8By )
140 8CH
Error code and error
141 8Dy occurrence (The same Same as
Record 5 R
142 8EH data structure as record record O
0
143 8FH )
144 90y
Error code and error
145 My occurrence (The same Same as
Record 6 R
146 92y data structure as record record O
Monitor 0)
147 93y data Monitor Page 85,
148 94y (monitor data area Section 5.5
area) Error code and error
149 95y occurrence (The same Same as
Record 7 R
150 96 data structure as record record O
0
151 97y )
152 98
H Error code and error 3
153 99y occurrence (The same Same as -
Record 8 R @
154 A, data structure as record record 0 5
0
155 9By ) o
oy
156 9C o)
H Error code and error %
157 9Dy occurrence (The same Same as 3
Record 9 R >
158 9EH data structure as record record 0 >
0) 2
159 9Fy §
160 AO 2
H Error code and error @
161 Al occurrence (The same Same as
Record 10 R
162 A2y data structure as record record 0
0
163 A3y )
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Default Read/ | Memo
Address Address Data i v
. . - Name value Write area Reference
(decimal) | (hexadecimal) | type v v ot
164 Ady
Error code and error
165 AdH occurrence (The same Same as
Record 11 R
166 A6y data structure as record record 0
0
167 ATy )
168 A8h
Error code and error
169 A9y occurrence (The same Same as
Record 12 R
170 AAy data structure as record record 0
0
171 ABy )
172 ACH
. Error code and error
173 ADy Monitor Record 13 occurrence (The same Same as R .
174 AE4 data data structure as record record 0 Monitor Page 85,
(monitor 0) data area Section 5.5
175 AFy area)
176 BOy
Error code and error
177 By occurrence (The same Same as
Record 14 R
178 B2y data structure as record record 0
0
179 B3y )
180 B4y
Error code and error
181 B occurrence (The same Same as
Record 15 R
182 B6y data structure as record record 0
0
183 B7h )
184 B8y Error history pointer 0 R
185 B9y
H : — System area _ | _
199 C7y
200 C8y Maximum accumulated pulse 0 R
201 Coy value
202 CAn Monitor Minimum accumulated pulse 0 R
203 CBy data value Monitor Page 85,
(monitor data area Section 5.5
204 cCy area) Accumulated pulse error 0 R
detection function status
205 CDy Reference value measurement 0 R
flag
206 CEy
: : — System area _ S _
300 12Ch
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Default Read/ | Memo
Address Address Data . .
. . ” Name value Write area Reference
(decimal) | (hexadecimal) | type w2 w3 s
Page 82,
301 12Dy Positioning pattern 0 R/W Section 5.4
(1
302 12E4 Page 83,
Positioning address P1 0 R/W Section 5.4
303 12Fy @)
130 Page 84,
> " Positioning |\ positioni 0 R | Fositioning Sec’?ion 5.4
305 131 data b3 ] Positioning speed V1 data area P
306 132y Page 84,
Positioning address P2 0 R/W Section 5.4
307 133, )
308 134y Page 84,
Positioning speed V2 0 R/W Section 5.4
309 1354 5)
310 1364
: : — System area — = _
399 18Fy
400 1904 Alert output accumulated pulse 0 RIW
401 191y setting value (maximum value)
402 192y Immediate stop accumulated 0 RIW
403 193y pulse setting value (maximum value)
404 194y Alert output accumulated pulse 0 RIW
405 195 setting value (minimum value) Iy
u
406 1964 Control Immediate stop accumulated 0 RIW Control Page 89, 5
407 1974 data pulse setting value (minimum value) dataarea | Section 5.6 o
os]
. C
408 198, Accumulated pulse setting 0 RIW E
value selection %
(0]
3
409 199, Accumulated pulse error 0 RIW 3
detection request ‘;
Q.
410 19Ay Measurement start request 0 R/W s
(2]
41 19By Reference value write request 0 R/W §
412 19Cy
H : — System area — = _
1001 3E9y

*1 For types of data, refer to the following.

[ Z Page 73, Section 5.1
*2 Default values are set after the power was turned off and on or the CPU module was reset.
*3 This column indicates whether the data can be read from or written to the buffer memory area through sequence
programs.
R: Readable
W: Writable
*4 For the memory configuration, refer to the following.

[ = Page 47, Section 3.6
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CHAPTER 4 SsETTINGS AND PROCEDURE
BEFORE OPERATION

This chapter describes the procedure prior to operation, part names, zero/gain adjustment, and wiring method of the
QD73A1.

4.1 Handling Precautions

This section describes the handling precautions for the QD73A1.

* Do not disassemble the module. Doing so may cause failure, malfunction, injury, or a fire.

» Shut off the external power supply (all phases) used in the system before mounting or removing the module.
Failure to do so may cause the module to fail or malfunction.

+ Atfter the first use of the product, do not mount/remove the module to/from the base unit, and the terminal
block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit may cause malfunction.

» Use the programmable controller in an environment that meets the general specifications in the user's
manual for the CPU module used.
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of the product.

To mount the module, while pressing the module mounting lever located in the lower part of the module, fully
insert the module fixing projection(s) into the hole(s) in the base unit and press the module until it snaps into
place.

Incorrect mounting may cause malfunction, failure or drop of the module.

When using the programmable controller in an environment of frequent vibrations, fix the module with a
screw.

Tighten the screws such as a module fixing screw within the specified torque range.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or malfunction.

Screw Tightening torque range
Module fixing screw (M3 screw) ! 0.36t0 0.48N *m
Connector screw (M2.6 screw) 0.20t0 0.29N * m

*1 The module can be easily fixed onto the base unit using the hook at the top of the module.
However, it is recommended to secure the module with the module fixing screw if the module is subject to significant
vibration.
» Do not directly touch any conductive parts and electronic components of the module.

Doing so can cause malfunction or failure of the module.

 Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can cause a
fire, failure, or malfunction.

» Do not drop the module case, or do not subject it to strong impact.

* Lock the control panel so that only specialists educated in electric installation can open it.
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CHAPTER 4 SETTINGS AND PROCEDURE BEFORE OPERATION

4.2 Settings and Procedure Before Operation

This section shows the procedure before operating the QD73A1.

( Start
v

Mounting the module I

Mount the QD73A1 on a specified slot.
v

Wiring
Wire external devices to the QD73A1.
[[5 Page 64, Section 4.6

v

Switch setting

Configure settings using GX Works2.
[~ Page 100, Section 6.2

Execute zero/gain adjustment?

Zero/gain adjustment
Adjust a gain using a switch on the front part of the
QD73A1, or I/O signals and the buffer memory.

[~ Page 59, Section 4.5

15

Connection check
Check the connection using GX Works2.

[T Page 236, Section 13.1
v

Operation check of the drive unit
Check the operation of the drive unit with forward/
reverse JOG operations in the factory default status.

[~ Page 135, Section 7.3.5

Configure the initial setting NO

using GX Works2?

Initial setting
Create a sequence program in which initial settings

Initial setting fi d
Configure the initial setting using GX Works2. are:con ;:g;;ee '1 17, Section 7.3.1

[~ Page 108, Section 6.3

P |
<

NO

uoneladp ei0jeg ainpseooid pue sbumes z'y

Configure the auto refresh setting?

Auto refresh setting
Configure the auto refresh setting using GX Works2.

[~ Page 110, Section 6.5

v

Programming and debugging
Create and check a sequence program. [«
[Z= Page 111, CHAPTER 7

v
( Operation )
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4.3

Part Names

This section describes the part names of the QD73A1.

nn
Vo L
1) —» B ZERO “——2)
[oy4
ERR. BUSY GAN ™
SET  SELECT j
— | @ o,
DOWN  UP
@) @ [
SERVO
2 1 )
CONT. [m [®]ON mADJUSTMENT MODE
7 [c1o] ™ oNORMALMODE j
%5 O O
5— | |3 - i
) g o °
° o ° o
° ) ° o
° ) ° o
o o
O
QD73A1
( [ | E
=N
=
8) I ~
:
—] —1
0o 5~
E ﬁ e 5 |57
Number Name Description Reference
RUN LED
Indicates the operating status or error status of the QD73A1
ERR. LED
¢ ALED
1) ¢ B LED Indicates the status of pulses on an encoder input phase A, B, or Z
¢ ZLED Page 58, Section 4.4
Indicates the status of BUSY signal (X14) or writing of zero adjustment
BUSY LED . .
value and gain adjustment value
ZERO LED . . .
2) Indicates the status of zero/gain adjustment
GAIN LED
SELECT/SET switch A switch for zero adjustment and gain adjustment
3) Page 61, Section 4.5 (4)
UP/DOWN switch A switch to adjust an analog output voltage value
Check pins to measure analog output voltage
OUT terminal (Use these pins for zero/gain adjustment.) .
4) ) o Page 59, Section 4.5
GND terminal [Inside diameter]

2.03mm for both OUT terminal and GND terminal
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CHAPTER 4 SETTINGS AND PROCEDURE BEFORE OPERATION

Number Name Description Reference
5) SERVO connector A connector for a drive unit Page 43, Section 3.5.3
6) CONT. connector A connector for external control devices Page 69, Section 4.6.3
7) Serial number display | Displays the serial number of the QD73A1 —
8) Mode switch A switch to change the operation mode to the zero/gain adjustment mode. f’aa)ge 61, Section 4.5 (4)

(DIP switch 1 and 2 are off as the factory default.)

S7
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4.4 Lep

The LEDs on the front of the QD73A1 indicate the statuses of the module and axis control.

I I
QD73A1
RUNE M oA
u¢B B ZERO
Nz B GAN
ERR.E  WBUSY

Indication
O: OFF
H: ON
@: Flashing

Attention Description

» The power is off.
RUNCI O oA [0 ZERO

RUN LED: OFF « A hardware error is occurring.
U ¢B LI GAIN (All the other LEDs are » A watchdog timer error is occurring.
0 ¢z OFF or ON.) If the RUN LED does not turn on even after the power was turned off and

ERR.O]  DJBUSY on, the module may be broken. Replace the module with another module.

RUN H O ¢A [0 ZERO
O ¢B 0 GAIN * RUN LED: ON
O¢z * ERR. LED: OFF

ERR.[] [OBUSY

The module is operating normally.

RUNE [ ¢A [JZERO

ERR. LED: ON An error is occurring.
OeB U GAIN (All the other LEDs are Read out the error code, and take the corrective action described in the
Oe¢z
OFF or ON.) error code list. Page 252, Section 14.3.4
ERR.M [1BUSY (—="Pag )
— Don D BUSY LED: ON Positioning is in execution
oo H Al (Allthe other LEDs are The LED t?]l’ns off when th.e ositioning is completed
06z OFF or ON.) P 9 pleted.

ERR.[0J HBUSY

RUNS M OA  [IZERO |\ a|ED: ON or flashing
: 22 LI GAN » ¢ B LED: ON or flashing | Pulses are input through the pulse input terminals (phase A, B, and Z).

* ¢ Z LED: ON or flashing
ERR.O [OBUSY

RUN® [00¢A Bl ZERO
O ¢B 0 GAIN * RUN LED: Flashing Zero adjustment of analog output is being performed.
O¢z * ZERO LED: ON The LED turns off when the zero adjustment is completed.

ERR.O [OBUSY

RUN® [ ¢A [JZERO
O ¢B H GAIN * RUN LED: Flashing Gain adjustment of analog output is being performed.

Oo¢z * GAIN LED: ON The LED turns off when the gain adjustment is completed.
ERR.O [OBUSY

* RUN LED: Flashing

RUN ¢ ImEY [0 ZERO | *BUSY LED: ON The zero adjustment value and the gain adjustment value are being
O ¢B [0 GAIN | (The ZERO LED is ON written.
O¢z during zero adjustment. The LED turns off when writing of the zero adjustment value and gain
ERR.[J HBUSY The GAIN LED is ON adjustment value is completed.

during gain adjustment.)

58



CHAPTER 4 SETTINGS AND PROCEDURE BEFORE OPERATION

4.5

Zero/gain adjustment is a process to adjust analog output voltage according to accumulated pulse amount.

Zero/gain Adjustment

Adjust the analog output voltage value according to the analog speed command input of the drive unit used.
Adjust analog output voltage using the check pins on the front of the QD73A1.
For the position of check pins, refer to the following.

[~ = Page 56, Section 4.3

(1) Zero adjustment

Adjust the analog output voltage of when accumulated pulse amount is "0". The voltage is adjusted to 0V as the

factory default. Zero adjustment may vary when the module is connected to a servomotor. In that case, perform
zero adjustment again. If the module is used with its zero adjustment being off, the connected servomotor rotates
a little when the power is turned on.

(2) Gain adjustment
Adjust the analog output voltage of when accumulated pulse amount is the maximum. In the factory default
setting, adjustment is made so that the analog output voltage becomes 10V when accumulated pulse amount is
the default value.
Adjust a gain value according to the rated speed command voltage of the drive unit used. The gain value can be
adjusted within the range of 5 to 10V.
When changing the accumulated pulse amount at the gain value output from the default value, set the
accumulated pulse amount by referring to the following reference values.

Accumulated pulse amount (unit: pulse) .
: Excessive =
Accumulated Reference value for the setting b
. i Default - : error
pulse setting Setting range When the gain value | When the gain value . N
value . . (unit: pulse) 3
is 5V is 10V =
Initial setting The initial setting is same as the case where [Selection 4] is set. i
) -2500 to -2000 -3700 to -3250 -3701 or less %
[Selection 1] -3700 to 3700 3480 28
2000 to 2500 3250 to 3700 3701 or more 3
(]
. -5000 to -4000 -7400 to -6500 -7401 or less =
[Selection 2] -7400 to 7400 6960
4000 to 5000 6500 to 7400 7401 or more
) -7500 to -6000 -11100 to -9750 -11101 or less
[Selection 3] -11100 to 11100 10440
6000 to 7500 9750 to 11100 11101 or more
. -10000 to -8000 -14800 to -13000 -14801 or less
[Selection 4] -14800 to 14800 13920
8000 to 10000 13000 to 14800 14801 or more
. -25000 to -20000 -37000 to -32500 -37001 or less
[Selection 5] -37000 to 37000 34800
20000 to 25000 32500 to 37000 37001 or more
) -50000 to -40000 -74000 to -65000 -74001 or less
[Selection 6] -74000 to 74000 69600
40000 to 50000 65000 to 74000 74001 or more
. -75000 to -60000 -111000 to -97500 -111001 or less
[Selection 7] -111000 to 111000 104400
60000 to 75000 97500 to 111000 111001 or more
) -100000 to -80000 -148000 to -130000 -148001 or less
[Selection 8] -148000 to 148000 139200
80000 to 100000 130000 to 148000 148001 or more
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Point />

® When setting a smaller value than the above reference value (larger value for a negative value) as the accumulated pulse
amount at the gain value output, making the setting value too small at a time may cause the hunting of a servomotor.
To make the accumulated pulse amount value smaller, check the machine operation and adjust the value.

@ To change "Accumulated pulse setting" after the gain adjustment execution where the accumulated pulse amount at the
gain value output has been changed from the default value, execute the gain adjustment again.

Gain adjustment can be performed in the following two methods.
» Adjusting with the default accumulated pulse amount
» Adjusting with specified accumulated pulse amount

(a) Adjusting gain with the default accumulated pulse amount

Follow the procedure below.

1 Change the operation mode to the zero/gain adjustment mode.

Set "Accumulated pulse setting" in the switch setting according to the necessary accumulated pulse amount.

Adjust the voltage to be the necessary voltage value between the check pins.

(b) Adjusting gain with specified accumulated pulse amount

Follow the procedure below.

1 Change the operation mode to the zero/gain adjustment mode.
9 Set "Accumulated pulse setting" in the switch setting according to the necessary accumulated pulse amount. (Do not
specify amount that exceeds the setting range.)
Write the accumulated pulse amount using a sequence program.
[When one of the selections 1 to 4 is specified in "Accumulated pulse setting"]
Set the specified accumulated pulse amount in " Analog output adjustment area 1".
<Write the accumulated pulse amount as 10000.>
Accumulated pulse amount write command
| {MOVP  K10000 DO
{TOoP H1 K87 DO K1
{END
3 |
[When one of the selections 5 to 8 is specified in "Accumulated pulse setting"]
Set the specified accumulated pulse amount in " Analog output adjustment area 2".
. <Write the accumulated pulse amount as 100000.>
Accumulated pulse amount write command
| {DMOVP K100000 DO
{DTOP  H1 K92 DO K1
| {END
4 Adjust the voltage to be the necessary voltage value between the check pins.

(3) Zero/gain adjustment setting range

When performing zero/gain adjustment, satisfy the following two conditions.
» Setting range: -10 to 10V
» The difference between a gain value and zero value is as follows.

In case of positive accumulated pulse amount (Gain value) - (Zero value) > 5.0V

In case of negative accumulated pulse amount (Gain value) - (Zero value) < -5.0V




(4) Setting method

The following are the procedures for zero adjustment and gain adjustment.

CHAPTER 4 SETTINGS AND PROCEDURE BEFORE OPERATION

(a) When using the switches on the front of the QD73A1

C Start )

v

Set the servomotor in the servo-lock status.

v

Turn on both DIP switch 1 and 2 on the lower part of
the module, then turn on the power."!

v

Check that the module is in the zero/gain adjustment
mode on the RUN LED.
(The LED flashes in the zero/gain adjustment mode.)

v

Configure "Accumulated pulse setting" in the switch
setting, and write it to the CPU module.

Turn off then on the power, or reset the CPU module.

@

Zero adjustment
v

Specify zero adjustment by changing the SELECT/SET
switch to SELECT, while checking the ZERO LED.
(Zero/gain adjustment switches every time when the
switch is set to SELECT.)

Zero adjustment

B zErO

[J GAIN

A4

Adjust the voltage to be 0V between check pins using
the UP/DOWN switch. (Holding the switch increases
the adjustment amount.)

v

Set the SELECT/SET switch to the SET side and check
that the BUSY LED turns on. After the BUSY LED
turned off, set the SELECT/SET switch back to the
center."2

Is the ERR.LED off?"3

YES

Gain adjustment

v

Specify gain adjustment by changing the SELECT/SET
switch to SELECT, while checking the GAIN LED.
(Zero/gain adjustment switches every time when the
switch is set to SELECT.)

0 zero

B GAN

v

Adjust the voltage to be the gain value between check
pins using the UP/DOWN switch. (Holding the switch
increases the adjustment amount.)

v

Set the SELECT/SET switch to the SET side and check
that the BUSY LED turns on. After the BUSY LED
turned off, set the SELECT/SET switch back to the
center."2

Is the ERR.LED off?"3

YES

Turn off the power, then turn off both DIP switch 1 and
2 on the lower part of the module.

Q End )

*1 The operation mode cannot be switched to the zero/gain adjustment mode if the power is turned on ahead of turning on

DIP switch 1 and 2.

*2 The zero adjustment value and gain adjustment value are recorded in the flash ROM inside the QD73A1 by setting the
SELECT/SET switch on the SET side, and they are not erased even at a power-off.
*3 If an error occurs in the zero/gain adjustment mode, the ERR. LED turns on. If the ERR. LED is on, turn on Error reset
signal (Y28) then perform zero/gain adjustment again.
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(b) When using I/O signals and the buffer memory

C Start

)

¢ A 4 A 4
Set the servomotor in the servo-lock status Write the adjustment amount of the voltage Write the adjustment amount of the voltage
’ between check pins to "[Cd.11] Zero/gain between check pins to "[Cd.11] Zero/gain
¢ adjustment value specification". adjustment value specification".

Turn on the power.

v

v

v

Turn on Set value change request signal
(Y1C).

Turn on Set value change request signal
(Y1C).

Configure the following items in the switch

setting, and write them to the CPU module.

- "Accumulated pulse setting": Set
accumulated pulse amount.

- "Zero/gain adjustment mode/Normal
mode setting": Select "Zero/gain
adjustment mode"

v

v

v

(X2C) turned on following the change of

Set value change request signal (Y1C).

request signal (Y1C).)

Check that Set value change complete flag
voltage between check pins. Then, turn off

(Check that Set value change complete flag
(X2C) is off after turning off Set value change

Check that Set value change complete flag
(X2C) turned on following the change of
voltage between check pins. Then, turn off
Set value change request signal (Y1C).
(Check that Set value change complete flag
(X2C) is off after turning off Set value change
request signal (Y1C).)

Turn off then on the power, or reset the
CPU module.

v

Check that "[Md.9] Zero/gain execution
status" is "2: In the zero/gain adjustment
mode (switch setting)".

Zero adjustment

Is the voltage
between check pins 0V?

YES

Gain adjustment

Set "|Cd.10 |Zero/gain adjustment

specification to "1: Zero adjustment".

Set "|Cd.10| Zero/gain adjustment

specification to "2: Gain adjustment".

v

v

Turn on Zero/gain adjustment change
request signal (Y1B).

Turn on Zero/gain adjustment change
request signal (Y1B).

Is the voltage
between check pins equal to
the gain value?

Turn on Zero/gain adjustment data writing
request signal (Y1A)."!

v

Check that Zero/gain adjustment data
writing complete flag (X2A) is on.

v

v

v

Check that Zero/gain adjustment change
complete flag (X2B) is on.

Check that Zero/gain adjustment change
complete flag (X2B) is on.

Turn off Zero/gain adjustment data writing
request signal (Y1A).

v

v

v

Turn off Zero/gain adjustment change
request signal (Y1B).

Turn off Zero/gain adjustment change
request signal (Y1B).

Check that Zero/gain adjustment data
writing complete flag (X2A) is off.

v

v

Check that Zero/gain adjustment change
complete flag (X2B) is off.

Check that Zero/gain adjustment change
complete flag (X2B) is off.

v

v

Check that "|Md.10| Zero/gain adjustment
status" is "1: Adjusting zero".

Check that "|Md.10| Zero/gain adjustment
status" is "2: Adjusting gain".

Is the ERR.LED off?"2

Change "Zero/gain adjustment mode/
Normal mode setting" to Normal mode" in
the switch setting.

v

C End )

*1 The zero adjustment value and gain adjustment value are recorded in the flash ROM inside the QD73A1 by turning on
Zero/gain adjustment data writing request signal (Y1A), and they are not erased even at a power-off.

*2 If an error occurs in the zero/gain adjustment mode, the ERR. LED turns on. If the ERR. LED is on, turn on Error reset
signal (Y28) then perform zero/gain adjustment again.
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(5) Restoring the zero/gain adjustment value of the factory default

Writing "1" in "[Cd.12] Factory default zero/gain adjustment value restoration request" restores the zero/gain
adjustment value of the factory default. Once the restoration was completed, the QD73A1 sets "0" in

"[cd.12] Factory default zero/gain adjustment value restoration request".
Once the restoration was completed, analog output voltage becomes 0V and the QD73A1 sets "1: Adjusting

zero" in "[Md.10] Zero/gain adjustment status".

Note that "[Cd.12] Factory default zero/gain adjustment value restoration request” is usable only in the zero/gain

adjustment mode.

Buffer memory
Setting item Setting range Default value | Execution condition address
(decimal)
Factory default zero/gain 1: Restore the The module must be in
adjustment value restoration zero/gain adjustment | 0 the zero/gain adjustment 96
request value mode.

Point/

Zero value and gain value of the factory default are set as below.
» Zero value: 0V
* Gain value: 10V
Note that the values above were set when "Accumulated pulse setting" was the default value (-14800 to 14800pulse).

juswisnlpy uiebjoidaz Gy
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4.6

Wiring

This section describes precautions on wiring the QD73A1 and external devices, and connection of external device

connectors.

4.6.1

Wiring precautions

64

This section describes the precautions on wiring.

Check the terminal layout beforehand to wire cables to the module correctly.

Connectors for external devices must be crimped or pressed with the tool specified by the manufacturer, or
must be correctly soldered. Incomplete soldering or crimping may result in malfunction.

Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can cause
a fire, failure, or malfunction.

A protective film is attached to the top of the module to prevent foreign matter, such as wire chips, from
entering the module during wiring. Do not remove the film during wiring.

Remove it for heat dissipation before system operation.

Connect the external device connectors to the connectors on the module and tighten the screws securely.
Tighten the connector screws within the specified torque range.

Undertightening can cause short circuit, fire, or malfunction.

Overtightening can damage the screw and/or module, resulting in drop, short circuit, fire, or malfunction.

Screw Tightening torque range

Connector screw (M2.6 screw) 0.20t0 0.29N * m

When disconnecting a cable from the module or the drive unit, do not pull the cable by the cable part.
Disconnect the cable holding the connector.

Pulling a cable connected to the module or the drive unit can cause malfunction.

Such action can also damage the module, drive unit, or cable.

Do not install the connection cables for external I/0 signals and for the drive unit together with the main
circuit lines, power cables, or load circuit lines of a device other than the programmable controller. Keep a
distance of 100mm or more between them.

Failure to do so may result in malfunction due to noise, surges, and induction.

Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled,
resulting in damage to the module, drive unit, or cables, or malfunction due to poor contact.
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* As a measure against noise, use shielded cables if the cables connected to the module are close (less than
100mm) to a power cable.
Ground the shields of shielded cables to the control panel securely on the module side.

» To comply with EMC and Low Voltage Directives, ground shielded cables to the control panel using the
AD75CK cable clamp (manufactured by Mitsubishi Electric).
(Ground the shield parts at a point within 20 to 30cm from the module.)

Inside the control panel

QD73A1

pa il
[

AD75CK)

S]]

For details on the AD75CK, refer to the following.

AD75CK-type Cable Clamping Instruction Manual

The length of the cable between the module and the drive unitis 1 to 3m generally. The length depends on
the specifications of the drive unit. Review the specifications of the drive unit to be used.

The length of the cable between the module and the encoder is as listed below generally. The length
depends on the specifications of the encoder. Review the specifications of the encoder to be used. Use

shielded twisted pair cable for the connection with the encoder. g g

Encoder output type Cable length ; g

Differential output type MAX. 30m gié
TTL type, open collector type MAX. 3m %
* Connect the module and Servo ON signal of the drive unit without fail. In addition, do not turn on/off Servo g
ON signal externally. If Servo ON signal is not connected, the motor may rotate even in case of a CPU error. g
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4.6.2

Precautions when connecting an encoder

This section describes precautions when connecting an encoder.

(1) Operation of the QD73A1 (deviation counter and feedback pulses)

The deviation counter in the QD73A1 counts up and down.
An addition/subtraction switchover can be processed through the phases of feedback pulses.
When "0: Positive voltage is output when the positioning address increases." is set for "Rotation direction setting”

in the switch setting.

When feedback pulses are input with the phase A leading the
phase B by 90°, the number of command pulses is subtracted.
This input method is for counting positive command pulses when
the speed command is positive voltage (when the motor is rotating

forward).

Phase AJ |

Phase B | |

When feedback pulses are input with the phase B leading the

phase A by 90°, the number of command pulses is added.

This input method is for counting negative command pulses when

the speed command is negative voltage (when the motor is

rotating reverse).

Phase A | |

Phase B J | |

—
L L

If the sequence of the phase A and phase B is reversed, the number of command pulses and feedback pulses
are counted together. This can cause an excessive error of accumulated pulses, resulting in the stop of the

control.

(a) Switch setting and the encoder

When "1: Negative voltage is output when the positioning address increases." is set for "Rotation direction

setting" in the switch setting, the count process (positive or negative) of the feedback pulses varies depending
on "Feed back pulse addition/subtraction setting" of the switch setting as shown below.

Switch setting

Feedback pulse

" When the phase A When the phase B
" . . . - Feed back pulse
Rotation direction setting . ) o proceeds 90 degrees than | proceeds 90 degrees than
addition/subtraction setting
phase B phase A
0: Poshltllve.voltage is Ol:Jtput when the ) Subtraction Addition
positioning address increases.
Add when the phase A proceeds 90 Addition Subtraction
1:  Negative voltage is output when the degrees than phase B.
positioning address increases.
Subtract when the phase A proceeds Subtraction Addition
90 degrees than phase B.

66

Command
pulse DIR Deviation R D/A Analog voltage
counter "| converter
N
x\\ Rotation Feedback Feedback pulse
SSo e | pulse addition
Rotation direction setting Feedback pulse direction isubtraction When the phase A When the phase B
When 0 is set: DIR = 1 addition/ setting o proceeds 90 degrees | proceeds 90 degrees
: - subtraction setting setting
When 1 is set: DIR = -1 than phase B than phase A
T 0 0 - (subtraction) + (addition)
0 + (addition) - (subtraction)
M“'S“ept'l'if%“m ! 1 ~ (subtraction) + (addition)

I

Feedback pulse
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For details on "Rotation direction setting" in the switch setting, refer to the following.

[ 5 Page 101, Section 6.2.1

The connection between the QD73A1 and the encoder varies depending on "Rotation direction setting" and
"Feed back pulse addition/subtraction setting" of the switch setting.

El When the rotation directions of the motor and encoder are as below and the motor rotates forward when
positive voltage is applied to the servo amplifier

Suppose the condition of the feedback pulses from the

U U encoder as: the phase A is ahead of the phase B by 90°
Forward Reverse Forward Reverse in case of forward run.
run run run run
Switch setting
Rotation direction Feed back pulse Connection
setting addition/subtraction setting
When the rotation
1Phase Phase: i i
A AL directions of the motor
:Phase Phase:
Positive voltage is . B B | and the encoder are the
output when the QD73A1 Encoder same
positioning When the rotation
. 1Phase Phase.
address increases. AL _><__/5_; directions of the motor
1Phase Phase:
. B B ! and the encoder are ==
QD73A1 Encoder different oo
N
: 2
When the rotation =
1Phase Phase. . . (9] (8
_____ AL directions of the motor 8
1Phase Phase:! c
: and the encoder are the 5
0:  Add when the phase A QD73A1 Encoder same ]
proceeds 90 degrees than . §_
phase B. 1Phase Phase. V\./hen. the rotation g
AL .><__/5_; directions of the motor 8
:Phase Phase: =}
Negative voltage is . B B | and the encoder are z
output when the QD73A1 Encoder different 2
positioning When the rotation )
. 1Phase Phase. i X
address increases. AL _><__/5_; directions of the motor g
1Phase Phase! )
. B B | and the encoder are the e
1:  Subtract when the phase A QD73A1 Encoder same 7]

proceeds 90 degrees than

When the rotation

phase B. "Phase Phase: o
A _A_L directions of the motor
1Phase Phase!
\ B B | and the encoder are
QD73A1 Encoder different
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@ |[f the connection of the QD73A1 and the encoder is incorrect, the motor rotates at a power-on and Excessive error signal
(X17) turns on.

® To replace the positioning module AD70/A1SD70 with the QD73A1 while using the same equipment of the servo
amplifier, encoder, and external wiring in the existing system, check the setting of slide switch 1 (rotation direction
setting) of the AD70/A1SD70.
If the slide switch 1 (rotation direction setting) is off ("Negative voltage is output when the positioning address increases”
is set), set "1: Subtract when the phase A proceeds 90 degrees than phase B." for "Feed back pulse addition/subtraction
setting" in the switch setting of the QD73A1.

(2) Connection between the QD73A1 and each type of encoder
The following table shows the connection between the QD73A1 and each type of encoder.
Set the output type of the encoder to be used in "Encoder I/F setting" of the switch setting.
For details on "Encoder I/F setting" in the switch setting, refer to the following.

[ Page 100, Section 6.2

Encoder output type "Encoder I/F setting" Connection

Phase A: Pin 13 --=—-=--- .
-ENooder - phase B: Pin 5
Phase Z: Pin 6

o \“ !
E Phase A: Pin 11/'?_4’> E
! Phase B: Pin 10 E !

Phase Z: Pin 7

Open collector output type | Open collector output

Phase A: Pin 13 --2——-—-- N
---------- Phase B: Pin 5
Phase Z: Pin 6

Phase A: Pin 11/,?—ol> |
Phase B: Pin 10 i |

Phase Z: Pin 7

TTL output type TTL output

Phase A: Pin 13 2= 5
---------- Phase B: Pin 5
Phase Z: Pin 6

Differential output type Differential output i i \i E
put typ p : D3 S :

i i Phase A: Pin 11 ' !

i SN75113}  Phase B: Pin 10 i i

""""" Phase Z: Pin 7
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463 External device connectors

This section describes the assemblage of an external device connector and its connection method.

(1) Assembling a connector
The following connectors are required to connect the QD73A1 and external devices.
» A 9-pin connector (pin type): For the CONT. connector (control signal connection)
» A 15-pin connector (pin type): For the SERVO connector (drive unit connection)
The connectors are composed of the following parts.

Protective tube
~_(For a 15-pin connector only)
Protective seal

Screw B

Screw A M Screw C
U%] Connection part @ Nut M

Assemble the connectors as follows.

Cover g Wire clamp

1. Thread wires through the protection tube (for the 15-

pin connector only).

2. Solder the wires to the connection part.

contacts the wire clamp.

Cover A

4. slide the protection tube over the protective seal (for the 15-pin connector only).

{
(To the next page)

3. Attach the connection part to cover A, and wrap the

protective seal around the part of the wires which

69
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(From the previous page)

{

Wire clamp
A

Screw

Screw A

Fix the protective seal part or the protection tube

part with the wire clamp using the screws A.

Attach the screws C to the cover A.

Put the cover B over the cover A, and fasten them

using the screws B and nuts.
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(2) Wiring connectors
The figure below shows the pin arrangement on the connectors.
Wire pins correctly according to the signal assigned to each pin number.

For details on the signal assigned to each pin number, refer to the following.
[ 5 Page 43, Section 3.5.3

Pin arrangement viewed
from the wire side

@)
o)
2@ ®°
@10
3@ o O
;‘: o ‘
13 10
‘@ :14 i :3
’® @5 °® g5
3@ Qe
\/ \‘/
O @)
15-pin connector 9-pin connector
Applies to the Applies to the
SERVO. connector CONT. connector

(a) Applicable wire size

The applicable wire size is 0.3mm? or less. If thicker wires are used, the wire clamp cannot be attached.

(b) Connection between the connectors and wires

Solder the wires to the pins.
Strip parts of wire jackets properly to avoid a short circuit due to wire chips or solder chips.

BULIM 9'p

If the signal line is exposed, malfunction may occur due to static electricity. Cover and protect the connector
pins with heat shrinkable insulation tubes.

Soldering

| Wire

S10]108UU0D 90IASP [BUISIXT €91
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(c) Connector type and the manufacturer

The following table lists applicable 9-pin connector and 15-pin connector. When wiring, use applicable wire and

an appropriate tightening torque.

External wiring connector Wire
. . X 5 Temperature
Model Tightening torque | Diameter Type Material .
rating
9-pin connector for
17JE-23090-02(D8A)
external
. ) (manufactured by DDK Ltd.)
wiring (pin type) 28 to
0.20t0 0.29N * m Stranded Copper 75°C or more
15-pin connector for 24AWG
17JE-23150-02(D8A)
external
. . (manufactured by DDK Ltd.)
wiring (pin type)

To contact the manufacturer regarding the connectors, refer to the following.

http://www.ddknet.co.jp/English/index.html
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CHAPTER 5 DATA USED FOR POSITIONING

CHAPTER 5 DATA USED FOR POSITIONING

This chapter describes parameters and data used for positioning.

5.1 Types of Data

The parameters and data required to carry out control with the QD73A1 include "setting data", "monitor data", and

"control data" shown below.

Setting data (Data to be set beforehand according to the machinery and application)
[T . Set parameters that are fixed beforehand
—‘ Parameters Positioning Fixed parameters } ; :
parameters | depending on the mechanical system.

(tO ) If a setting of fixed parameters is outside the setting range,
(| Pr.1 |to| Pr9|)

Note default values will be set to all of the fixed parameters
for the control.

Set parameters that vary depending on

Variable parameters| A
each positioning control.

If a setting of variable parameters is outside the setting range,
a default value will be set to only the corresponding parameter
for the control.

L] par(a)rﬁ:zters _| OPR parameters |} Set data for OPR.

([Pr10]to[Pr.13])

Positioning data Positioning data | } Set start data for major positioning control.
([Da1]to[Da5])

Point/’

® The data can be set using GX Works2.

® Default values are determined for setting data parameters, and are set as the factory default. Keep the unused
parameters to the default.

@ Fixed parameters and OPR parameters are activated when PLC READY signal (Y2D) is turned on.

@ Variable parameters and positioning data can be changed even when PLC READY signal (Y2D) is on. Although, the
change that is made during operation is not reflected since the data set at the start of major positioning control or JOG
operation are valid. The change will be reflected at the next start.

Monitor data

(Wt wazz])

(Data that indicates the control status. The data can be monitored when necessary.)

Monitor data such as a current position, error codes, and error history.
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Control data (Data for the user to control the positioning system)

Control change area

(|cd.1]to[cd.4], [cd.6lto|cd.8], [cd.13]to|Cd.20])

Zero/gain adjustment
data area

(|cd.s], [cd.o]tocd.12])

Set data for operation and data for current value
change or speed change during operation.

} Set data for zero/gain adjustment.

Point />

Set control data using sequence programs.




5.2

Positioning Parameters

CHAPTER 5 DATA USED FOR POSITIONING

This section describes the details of positioning parameters.

Buffer
memo
Item Setting range Default value b Reference
address
(decimal)
- I 0
Pr.1 Stroke limit upper limit 214748364 7pulse Page 76,
-2147483648 to 1 i
Section
2147483647pulse 2
Pr2_| | Stroke limit lower limit Opulse 3 52 (1)
Numerator of
Fixed command pulse 4
Pr.
parameter = multiplication for
electronic gear (CMX) 1109999 Page 77,
- (Satisfy the following condition. 1 Section
Denominator of 1/50 < CMX/CDV < 50) 52 (2)
command pulse 5
= multiplication for
electronic gear (CDV)
Page 77,
. 10 to 4000000pulse/s 20 ]
Pr5 | | Speed limit value ) ) 200000pulse/s Section
(Set in the unit of 10pulse/s.) 21
5.2 (3)
Acceleration time 22 Page 78,
2 t0 9999ms 300ms Section
Variable Deceleration time 23 5.2 (4)
parameter Page 78,
pr8 | | In-position range 1 to 20479pulse 5pulse 24 Section
5.2 (5)
0: Position control mode . Page 78,
- " . 0: Position control .
pro | | Positioning mode 1: Speed-position control switch mode 25 Section
mode 5.2 (6)

Point /s’

@ The set data of fixed parameters are activated when PLC READY signal (Y2D) is turned on, and the error check is
executed at the same time.

@ Variable parameters can be set any time, but the error check is executed when a start signal is turned on.

75
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(1) [CPri_|Stroke limit upper limit, [ Pr2 | Stroke limit lower limit

Set the upper and lower limits of the workpiece moving range.

i Stroke limit lower limit | Stroke limit upper limit
[T 7T T 77777
= ) > =
imit switch for | Moving range of the workpiece 1 imit switch for
Iémetrgentc; sftop _+_ ( o ’ ) | Ie_zmetrgentc)t1 sftop

OoP

For details on the stroke limit function, refer to the following.
[ 7 Page 213, Section 11.3

@.Q.Q.Q.Q.Q...QC.C.Q.Q.Q.Q.Q.Q.Q..C.Q.Q.Q.Q...Q.Q...C.Q.Q.

® In general, the OP is set at the lower limit or upper limit of the stroke limit.

@ Setting the upper and lower limits of the stroke limit prevents the workpiece to overrun the set range; although, in
addition, place emergency stop limit switches (upper limit switch (FLS)/lower limit switch (RLS)) outside and near the

stroke limit range.
® The stroke limits are not checked during speed control.
@ To disable the stroke limit function, set the same value to "[Pr.1_] Stroke limit upper limit" and "[Pr2_] Stroke limit lower
limit".
© 0 000 000000000000 0000000000000 0000000000000 0000090909000 900000010 00



CHAPTER 5 DATA USED FOR POSITIONING

(2) Numerator of command pulse multiplication for electronic gear,

Denominator of command pulse multiplication for electronic gear

Set the numerator (CMX) and denominator (CDV) of command pulse multiplication for electronic gear.

CDV

QD73A1 Drive unit
i i r Speed |
. Electronic Deviation A D/A | coinmand H
i Setting data T gear counter T ?| converter | T — aiep?i/f(i]er |
| Number of Accumulated pulses | Analog voltage ! . . ; . I
command
H pulses i
| Multiplication 1
H Command % H feedback pulse
| pulse |

For details on the electronic gear function, refer to the following.
"5 Page 209, Section 11.1

@® Machine movement amount per one command pulse can be changed using the command pulse multiplication setting.
@ Electronic gear is active on all of OPR control, major positioning control, and JOG operation.

® The module operates with the positioning speed and movement amount that are multiplied by the set value for electronic
gear. Satisfy the following condition when setting electronic gear.
Positioning speed x Electronic gear < 4Mpulse/s

When the positioning speed value that is multiplied by the set value of electronic gear exceeds "[ Pr5 | Speed limit value",
the limit value is ignored. On the other hand, if the speed exceeds 4Mpulse/s, the error "Outside the command frequency
range" (error code: 104) occurs. In this case, the speed is 4Mpulse/s, resulting in a positioning error.

® When there are decimal pulses, the fractions are maintained inside and accumulated for the next command.

@ |[f positioning is continued after the CPU module was reset, a positioning error by the fractions of pulses occurs due to
electronic gear (when CMX/CDV = 1). In that case, execute OPR.

(3) [Pr5 |Speed limit value

Set the upper limit speed of major positioning control or JOG operation. If command speed that is faster than this

sis)sweled Buluonisod z'g

limit is specified, the speed is limited to this value.

@C0'0‘0‘0l0‘0‘C.COCOC0'OCO‘O‘Q‘C.COCOCOCOCOCO‘Q‘Q.CCOCOCOC

® [f speed for OPR control is set to the one faster than "[Pr5 | Speed limit value", the error "OPR speed Outside the
setting range" (error code: 20) occurs at the start of OPR.

@ Positioning speed must be limited properly depending on the device and control subject.

@ Set a value in a unit of 10 pulses. If a single digit is set, the value is rounded off.

77



78

(4) [ Pr6_]Acceleration time, Deceleration time

* [Pr6_|Acceleration time: Set the time takes for speed (0) to reach the value in "[Pr5 ] Speed limit value".
« [ Pr7_|Deceleration time: Set the time takes for the speed (the value in "[Pr5 |Speed limit value") to reach 0.

\ P Speed limit value

\\J/_ Positioning speed

~
.
—_

< > Actual < > Actual
’\_ acceleration ’\E deceleration
» time > time

Pr.6 |Acceleration time Pr.7 |Deceleration time

® The parameters are active for OPR control, major positioning control, and JOG operation.

® When the set positioning speed is lower than the value in " Speed limit value", the actual acceleration/deceleration
time is shorter than the set value of the parameters.

(5) In-position range

Set the accumulated pulse amount where In-position signal (X16) turns on.
In-position signal (X16) can be used as the signal right before Positioning complete signal (X15).
For details on the in-position function, refer to the following.

[~ Page 221, Section 11.8

(6) Positioning mode

Select a control mode of major positioning from the position control mode or the speed-position control switch
mode.

Point/’

If a value other than 0 and 1 is set, the error "Positioning mode Outside the setting range" (error code: 14) occurs.
Although, the QD73A1 checks the setting range only for the start by Forward start signal (Y22) or Reverse start signal
(Y23). For the start by the following signals, the above error does not occur even if the set value is outside the setting
range.

» OPR start signal (Y20)

+ Absolute positioning start signal (Y21)

» Forward JOG start signal (Y24)

* Reverse JOG start signal (Y25)
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53 OPR Parameters

This section describes the details of OPR parameters.

Buffer memory
Item Setting range Default value address Reference
(decimal)
OP address 2147483648 to Opulse 40 Page 79, Section 5.3 (1)
2147483647pulse P 41 9e 1% '
42 )
OPR speed 1 to 4000000pulse/s 10000pulse/s 43 Page 79, Section 5.3 (2)
44 _
Creep speed 1 to 4000000pulse/s 1000pulse/s 45 Page 80, Section 5.3 (3)
Setling for the movement 0'to 2147483647pulse | 75pulse 46 Page 81, Section 5.3 (4)
u u , i .
amount after near-point dog ON P P 47 g

Point/

The set data of OPR parameters are activated when PLC READY signal (Y2D) is turned on, and the error check is executed
when OPR start signal (Y20) is turned on.

For details on OPR control, refer to the following.
[ Page 178, CHAPTER 8

(1) [Pr10 ]OP address

Set the address that is the reference point of major positioning control.

Upon completion of OPR, the set value is stored in the current value monitor ("[md.1 | Current feed value" and

"[(Md.2 |Actual current value").

(2) [Pr11]OPR speed

Set the speed of OPR control.
Satisfy the following condition when setting the speed.

[Pri12 ] Creep speed < [Pr11 JOPR speed < [ Pr5 |Speed limit value

If the OPR speed exceeds "[ Pr5 |Speed limit value", the error "OPR speed Outside the setting range" (error
code: 20) occurs, and the OPR is not executed.

sigjoweled YdO €S
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(3) Creep speed

Once the near-point dog turns on, the control decelerates from "[Pr.17 ]OPR speed" and stops. Set the speed of
right before the stop, which is a creep speed.

/— OPR speed

OPR start
/— Creep speed
> t
Near-point :
dog signal  OFF 1
(DOG) ]

Zero signal |_| |_|

Satisfy the following condition when setting the speed.

[Priz |Creep speed < [Pr11 |OPR speed < [Pr5 |Speed limit value
If the creep speed exceeds "[Pr.11 JOPR speed", the error "Creep speed Outside the setting range" (error code:

21) occurs, and the OPR is not executed.
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(4) [Pr13 |Setting for the movement amount after near-point dog ON
When the OPR method is the count method, set the movement amount from the position where Near-point dog
signal (X1C) turns on to the original point. Set a value equal to or greater than the deceleration distance from the
OPR speed to the creep speed.

Deceleration distance _ (OPR speed + Creep speed) (pulse/s) N Actual deceleration time (ms)

(pulse) 1000 2

The following are the setting precautions.
» Set pulse amount so that the position moved from the near-point dog ON does not overlap with Zero signal.
+ Calculate deceleration distance without the use of electronic gear.

The following is a setting example.

El When parameters are set as follows.
+ [Pr11]OPR speed: 10kpulse/s (default value)
« [Pr12] Creep speed: 1kpulse/s (default value)
» [Pr7_]Deceleration time: 300ms (default value)

Deceleration _  Vz+Ve N t Ve Speed limit value 200kpulse/s
distance 1000 2 ""}' """" N Vz OPR speed 10kpulse/s
Vz+Ve 1

» Ts(Vz - Vc) /
1000 2 Vp P

= — X
(10k + 1k) x 300(10k - 1k)
2000 x 200k

74.25 Vc Creep speed 1kpulse/s

o
2 » Actual deceleration time t=a-b

75 (rounded up to the nearest integer) ;

sigjoweled YdO €S

Te Deceleration time 300ms

Point/’

When the position where the near-point dog turns on is set near the center of Zero signals, " [ Pr.13 | Setting for the
movement amount after near-point dog ON" should be an integral multiple of pulses per one servomotor rotation. Then the
position moved after the near-point dog ON does not overlap with Zero signal.

For instance, when the number of pulses per one servomotor rotation is 2000, set 2000 pulses.
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5.4

Positioning Data

This section describes the details of positioning data.

Buffer memory
Item Setting range Default value address Reference
(decimal)
0: Positioning control o
- ) e 0: Positioning )
Da.1 | | Positioning pattern 1: Two-phase trapezoidal positioning control 301 Page 82, Section 5.4 (1)
control
Absolute system:
Positioning address -2147483648 to 214748364 7pulse Opulse 302 Page 83, Section 5.4 (2)
u , i .
P1 Incremental system: P 303 g
0 to 214748364 7pulse
I 304 )
Positioning speed V1 | 1 to 4000000pulse/s Opulse/s 305 Page 84, Section 5.4 (3)
Absolute system:
Positioning address -2147483648 to 214748364 7pulse 306 .
Opulse Page 84, Section 5.4 (4)
P2 Incremental system: 307
0 to 2147483647pulse
e 308 .
bas | | Positioning speed V2 | 1 to 4000000pulse/s Opulse/s 309 Page 84, Section 5.4 (5)

82

Point />

Positioning data can be set any time, but the error check is executed when a positioning start signal (Y21 to Y23) is turned

on.

For details on positioning control, two-phase trapezoidal positioning control, and speed-position control switch mode,

refer to the following.

'~ 5~ Page 185, CHAPTER 9

(1) [ Dpa.1 |Positioning pattern

Select a control pattern of major positioning from "positioning control" or "two-phase trapezoidal positioning

control".

When 0 is set in b0, positioning control is specified, and when 1 is set in b0, two-phase trapezoidal positioning

control is specified.

b15

\

j T

0: Positioning control

1: Two-phase trapezoidal positioning control

Values in b1 to b15 are ignored.
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(2) Positioning address P1
Set the address that is the destination of major positioning control. The setting range depends on the type of

major positioning control.
If the specified positioning address is outside the stroke range, the error "Positioning address Outside the setting

range" (error code: 30) occurs, and the positioning does not start.

(a) Absolute system
When the absolute system is selected, set an absolute address (movement amount from the OP).

Stop position
(positioning start address)

-1000 1000 3000

&
<«

»
Ll
Movement amount: 2000 | Movement amount: 2000

To execute two-phase trapezoidal positioning control in the absolute system, the positioning direction from

"[[Da.2 | Positioning address P1" to "[Da4 | Positioning address P2" and the positioning direction from the

current value to "[[Da2 ]Positioning address P1" must be the same.
If not, the error "Two-phase trapezoidal positioning address error" (error code: 31) occurs, and the two-phase

trapezoidal positioning control does not start.

(b) Incremental system
When the incremental system is selected, set movement amount from the current value.

Stop position g

(positioning start address) -

o

(Movement amount) (Movement amount) Z
-30000 30000 S
< > 3

@)

QO

5

Moving in negative | Moving in positive
direction direction

(c) Speed-position control switch mode

Set movement amount of after the shift from speed control to position control.

\
Movement amount
setting

Speed control | Position control

t
Speed-position switching
command
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()

(4)

()

Positioning speed V1

Set the command speed of major positioning control. Set a value equal to or less than "["Pr5 |Speed limit value".
If the value exceeds "[ Pr5_|Speed limit value", the error "Positioning speed Outside the setting range" (error

code: 32) occurs, and the command speed is limited to "["Pr5 | Speed limit value".
If the specified positioning speed is 0, the error "Positioning speed Outside the setting range" (error code: 32)
occurs, and the positioning does not start.

Positioning address P2

This setting is enabled only for two-phase trapezoidal positioning control.
Set the destination address of after the move to the address set to "[ Da.2 |Positioning address P1".

For details on "[Da2 |Positioning address P1", refer to the following.
[ Page 83, Section 5.4 (2)

Positioning speed V2

This setting is enabled only for two-phase trapezoidal positioning control.
Set the command speed to move to the address set to "[ D24 | Positioning address P2".
The setting condition is the same as that of "[ Da.3 | Positioning speed V1". ([__5 Page 84, Section 5.4 (3))
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Monitor Data

This section describes the details of monitor data.

Item

Description

Default value

Buffer
memory
address

(decimal)

Md.1

Current feed value

* The current commanded position is stored. (different from the actual
motor position during operation)

* The update cycle is 0.5ms.

*» When OPR is completed, the value of " OP address" is stored.

* When the current value is changed with the current value change

function, the changed value is stored. ((_ 7 Page 217, Section 11.5)

Opulse

100
101

Md.2

Actual current value

* The actual servomotor movement amount calculated based on
feedback pulses is stored as an actual current value (the number of
feedback pulses). (Actual current value = Current feed value -
Accumulated pulses in the deviation counter)

» The update cycle is 0.5ms.

Opulse

102
103

Md.3

Error code (ERR.1)

* When a minor error occurs, the corresponding error code is stored.

* The latest error code is stored at all times. (When a new error occurs,
the error code is overwritten.)

» When Error reset signal (Y28) is turned on, the error code is cleared
to 0.

For details on error codes, refer to the following.

[T = Page 250, Section 14.3

104

Md.4

Error code (ERR.2)

* When a major error occurs, the corresponding error code is stored.

* The latest error code is stored at all times. (When a new error occurs,
the error code is overwritten.)

» When Error reset signal (Y28) is turned on, the error code is cleared
to 0.

For details on error codes, refer to the following.

[T = Page 250, Section 14.3

105

Md.5

Deviation counter
value (address)

* The difference of the current feed value and actual current value is
stored as a deviation counter value.
* The update cycle is 0.5ms.

Opulse

106
107

Md.6

Movement amount
after near-point dog
ON

* When OPR starts, "0" is stored.

* When OPR is completed, the movement amount from the near-point
dog ON to the OPR completion is stored. (Movement amount:
Movement amount to OPR completion using near-point dog ON as
"0".) The stored value varies depending on feedback pulses input at
the OPR as shown below.

- When the phase A proceeds 90 degrees than phase B: positive
value

- When the phase B proceeds 90 degrees than phase A: negative
value

* The count value is stored for both the near-point dog method and the
count method. (Use the value as a reference value for OPR
adjustment.)

Opulse

108
109
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Buffer

o memory
Item Description Default value
address
(decimal)
. T ) 0: Speed-
The on/off status of Speed-position switching command signal osition
Speed-position (CHANGE) is stored. P o
Md.7 . - s . switching 110
switching command 0: Speed-position switching command input OFF )
- s . command input
1: Speed-position switching command input ON OFF
The control mode under the speed-position control switch mode is
stored. 0: Position
Control mode " 111
0: Position control control
1: Speed contro
The execution status of the zero/gain adjustment mode is stored. 0: Not in the
Zero/gain execution 0: Not in the zero/gain adjustment mode ero/gain
(Was] gain executi i z 'g |. ju . Z . gai 112
status 1: In the zero/gain adjustment mode (DIP switch) adjustment
2: In the zero/gain adjustment mode (switch setting) mode
The status of zero/gain adjustment is stored.
Zero/gain adjust t 0:N /gain adjust t 0:N /gai
(vigio] ero/gain adjustmen o.zer.o gain adjustmen . o zero/gain 13
status 1: Adjusting zero adjustment
2: Adjusting gain
» The command output speed of the operating workpiece is stored. 114
Feedrate (May be different from the actual motor speed during operation) Opulse/s 15
» The update cycle is 0.5ms.
An error code is stored.
Error code For details on error codes, refer to the following. 0
[_Z Page 250, Section 14.3
The time (year: month) of error detection is stored in BCD code.
* b15 to b8: Year
* b7 to b0: Month
The data can be monitored in hexadecimal.
1 2 0 4
T 17 17 17 1
b15 b8 b7 b0
E Year: 1010t AR 10101 14100
rror occurrence (Year |0.0.0.1"0.0.1.0|||0.0.0.0"0.1.O.OI 0000,
Month) 0109 0109 0to1 0109
Monitor value
111121100 14; 5 Page
L 11 | 88, Section
00 to 99 (Year) 01 to 12 (Month)
5.5(1)
The time (day: hour) of error detection is stored in BCD code.
* b15 to b8: Day
* b7 to b0: Hour
The data can be monitored in hexadecimal.
T 2 L 1 L 1 L 0 1
b15s . b8b7 . bo
(g ] Error occurrence (Day: I0;0;1;0“0;0;0;1I|I0;0;0;1“o;o;o;oI 0000,

Hour)

Oto3 Oto9 Oto2 Oto9

Monitor value

L 1L ]
01 to 31 (Day) 00 to 23 (Hour
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Buffer
o memory
Item Description Default value
address
(decimal)
The time (minute: second) of error detection is stored in BCD code.
* b15 to b8: Minute
* b7 to b0: Second
The data can be monitored in hexadecimal.
1 5 0 8
T 1T 1T 1T 1
b15 b8 b7 b0
Error occurrence [ootor1]or1ior1]oroiorof1i0i010 (=" Page
. . L M IL IL | OOOOH 88, Section
(Minute: Second) 0to5 0to9 Oto5 Oto9
55 (1)
Monitor value
10151108
L ] L ]
00 to 59 (Minute) 00 to 59 (Second)
* The pointer No. for the next error record is stored. A value from 0 to
15 is stored.
[md.16] | Error history pointer 0 184
ye » Even when Error reset signal (Y28) is turned on, the data is not
cleared to 0.
Maximum accumulated | [When the accumulated pulse error detection function is being executed 200
[ pulse er ¢ exeoutedl | o puise
pulse value The reference value that is kept in the flash ROM of the QD73A1 is 201
displayed.
[When the reference value is being measured]
Minimum accumulated | The maximum/minimum accumulated pulse values are stored when the 202
e . . . . N 0 pulse
pulse value positioning is executed in the address increasing/decreasing direction. 203
[In other cases]
0 is stored.
The status of the accumulated pulse error detection function is
Accumulated pulse displayed.
error detection function | 0: Normal 0: Normal 204
status 1: Accumulated pulse error is being detected
2: Reference value is being measured
The status of the reference value measurement is displayed.
0: Unmeasured
1: Measured
Reference value Check that this area stores 1 before writing data in the flash ROM.
0: Unmeasured | 205
measurement flag
This area becomes 0 at the following timing.
* When the module is started
* When "[cd.18] Accumulated pulse error detection request” is set to 1
and the error detection starts
* The difference of the values obtained from "Command pulse x
Deviation counter CMX/CDV" and "Number of feedback pulses x Multiplication" is stored 116
" P P 0 pulse
value (pulse) as a deviation counter value. 117
* The update cycle is 0.5ms.
» When OPR starts, "0" is stored.
* When OPR is completed, the movement amount from the near-point
dog ON to the OPR completion is stored as an absolute value.
Movement amount (Movement amount: Movement amount to OPR completion usin 118
after near-point dog . e P 9 0 pulse
near-point dog ON as "0".) 119

ON (absolute value)

» The count value is stored for both the near-point dog method and the
count method. (Use the value as a reference value for OPR
adjustment.)
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(1) Buffer memory areas for error occurrence data

Md.16

Error history pointer

184

' Stores the pointer number that is next to the one for
the latest error history record.

Pointer No. rmmmmmt"
—_— 144 | 148
136 | 140
Md.12 128 132
120 124 173 | 177 181
Error code 157 | 161 165 169
141 | 145 149 1%
137
o | MdA3 1211 125| 120 133 178 | 182
S| Error occurrence 166 | 170 174
% (Year: Month) 150 | 154 158 | 162
P 146
S| maa] 138 | 142
5 | (Md.14 122 126 130 134 179 | 183
Error occurrence 67| 171 178
(Day: Hour) 151| 155 159 163
143 147
Md.15 1o7| 131 138] 1%
Error occurrence 123
(Minute: Second)
= A set of buffer memory data is organized as an error history record
with a pointer number.
Pointer No.0 = Buffer memory addresses 120 to 123
| Buffer memor Pointer No.1 = Buffer memory addresses 124 to 127
tem address Y Pointer No.2 = Buffer memory addresses 128 to 131

Pointer No.15 = Buffer memory addresses 180 to 183
= Error history records are stored from the pointer No.1 up to No.15.
After 16 records are stored, the next record will be assigned the pointer No.0.
(The new record replaces the older record.)



5.6

Control Data

CHAPTER 5 DATA USED FOR POSITIONING

This section describes the details of control data.

Item

Description

Buffer

Default | memory
value address

(decimal)

Setting range

Cd.1

New current value

» Set a new current feed value when
changing the current value.

» Writing data in this area and setting "1" in
" Current value change request"
changes the value in " Current feed
value".

For details on the current value change

function, refer to the following.

[ 5 Page 217, Section 11.5

-2147483648 to 80
Opulse

2147483647pulse 81

Cd.2

New speed value

* Set a new speed value when changing
speed.

» Writing data in this area and setting "1" in
" Speed change request" executes
the speed change.

For details on the speed change function,

refer to the following.

[ Z Page 218, Section 11.6

0 to "[Pr5 ]| Speed limit 82
value" (pulse/s) Opulse/s 83
(Maximum 4000000 pulse/s)

Cd.3

JOG speed

» Set JOG speed for JOG operation.

« If the value exceeds "[Pr5 | Speed limit
value", the error "JOG speed Outside the
setting range" (error code: 41) occurs, and

the speed is limited to "[Pr5_] Speed limit
value".

« If "0" is set in this area and JOG operation is
attempted, the error "JOG speed Outside
the setting range" (error code: 41) occurs,
and the operation does not start.

For details on JOG operation, refer to the

following.

[ 5 Page 200, CHAPTER 10

84

1 to 4000000pulse/s Opulse/s 85

89
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Item

Description

Setting range

Default
value

Buffer
memory
address

(decimal)

Deviation counter clear

Cd4
command

* Use this area to clear the accumulated
pulses in the deviation counter.

» Write "1" to clear the counter. If a value
other than "1" is set, the command is
ignored.

« After the deviation counter was cleared, "0"
is stored automatically.

* To start positioning after the deviation
counter was cleared, check that this area
stores "0" and no error is detected before
the start.

* When the deviation counter is cleared,

" Actual current value" changes to the

value in " Current feed value".

+ Data cannot be written while BUSY signal
(X14) is on. Check that BUSY signal (X14)
is off before writing data. If data writing is
attempted while BUSY signal (X14) is on,
the error "Deviation counter clear error"
(error code: 114) occurs.

For details on the deviation counter clear
function, refer to the following.

[ = Page 220, Section 11.7

1: Clear the deviation

counter

86

Analog output
£ds adjustment area 1

* Set pulse amount to adjust gain with
specific accumulated pulse amount.

* This setting is enabled only in the zero/gain
adjustment mode.

* Use this area when the default value or one
of the selections 1to 4 is set in
"Accumulated pulse setting" in the switch
setting. (When one of the selections 5 to 8 is

set, use " Analog output adjustment
area 2".)

« If the setting is outside the setting range, the
error "Analog output adjustment area 1
Outside the setting range" (error code: 125)
occeurs.

For details on zero/gain adjustment, refer to
the following.

[ = Page 59, Section 4.5

Depends on "Accumulated
pulse setting" in the switch
setting.

Accumulated
pulse setting

Setting

pulse)

range (Unit:

Selection 1

-3700 to
3700

Selection 2

-7400 to
7400

Selection 3

-11100 to
11100

Defaultvalue
or selection

4

-14800 to
14800

87

New speed-position

Cd.6
movement amount

« Set this area to change movement amount
of after a switchover to position control in
the speed-position control switch mode.

* The set value is reflected at the input of
Speed-position switching command signal
(CHANGE).

* The setting is cleared to 0 when the next
operation starts.

For details on the Speed-position control
switch mode, refer to the following.

[C = Page 195, Section 9.6.2

1to 214748364 7pulse

Opulse

88
89
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Buffer
o . Default | memory
Item Description Setting range
value address
(decimal)
* Use this area to request a current value
change.
« After setting " New current value", set
"1"in this area. If a value other than "1" is
set, the setting is ignored.
* After the current value change was
accepted, "0" is stored automatically.
* A current value change cannot be
— Current value change requested while BU.SY signal (>.(14) is on. 1: Change the current value | 0 90
request Check that BUSY signal (X14) is off before

requesting a current value change.

« If a current value change is requested while
BUSY signal (X14) is on, the error "Current
value change error" (error code: 110)

occeurs.
For details on the current value change
function, refer to the following.

[ Z Page 217, Section 11.5

* Use this area to request a speed change.

* After setting " New speed value", set
"1"in this area. If a value other than "1" is
set, the setting is ignored.

« After the speed change was accepted, "0" is
stored automatically.

« If a speed change is requested with

" New speed value" exceeding
cds || Speed change request 1: Change speed 0 91
"[Pr5 ] Speed limit value", the error "New

speed value Outside the setting range"
(error code: 40) occurs, and the speed after
the change is limited to "[Pr5 | Speed limit
value".
For details on the speed change function,
refer to the following.

[ = Page 218, Section 11.6

ejeq |ojuod 9'Gg

* Set pulse amount to adjust gain with Depends on "Accumulated
specific accumulated pulse amount. pulse setting" in the switch
* This setting is enabled only in the zero/gain | setting.
adjustment mode. Setting
« Use this area when one of the selections 5 Aclcumula.ted range (Unit:
to 8 is set in "Accumulated pulse setting” in | PY'S® Sl pulse)
the switch setting. (When one of the 37000 to
Analog output selections 1 to 4 is set, use "[Cd5 | Analog Selection 5 37000 0 92
Cd.9 .
adjustment area 2 output adjustment area 1".) 74000 to 93

« If the setting is outside the setting range, the | Selection 6 74000
error "Analog output adjustment area 2

Outside the setting range" (error code: 126) | Selection 7 _1111110%%0 o
occurs.
For details on zero/gain adjustment, referto | gglection 8 -148000 to
the following. 148000

[ 5 Page 59, Section 4.5

91



Item

Description

Setting range

Default
value

Buffer
memory
address

(decimal)

Zero/gain adjustment
specification

* Specify "zero adjustment" or "gain
adjustment”.

» When zero/gain adjustment is performed
using switches on the front of the QD73A1,
the set value is ignored.

« If a value other than 0, 1, and 2 is set, the
error "Zero/gain adjustment setting error"
(error code: 123) occurs.

For details on zero/gain adjustment, refer to

the following.

[ 5 Page 59, Section 4.5

1: Zero adjustment
2: Gain adjustment

94

Zero/gain adjustment
value specification

*» Use this area to set adjustment amount of
the analog output value during zero/gain
adjustment.

» The analog output value changes by the
adjustment amount when Set value change
request signal (Y1C) is turned on and off.

ElWhen 1000 is set, the analog output

value can be adjusted by approximately
0.33V.

» When zero/gain adjustment is performed
using switches on the front of the QD73A1,
the set value is ignored.

« If the setting is outside the setting range, the
error "Zero/gain adjustment value error"
(error code: 124) occurs.

For details on zero/gain adjustment, refer to

the following.

[ 5 Page 59, Section 4.5

-3000 to 3000

95

Factory default
zero/gain adjustment
value restoration
request

* Use this area to restore the zero adjustment
value and gain adjustment value to the
factory default.

* This setting is enabled only in the zero/gain
adjustment mode.

« If a value other than "1" is set, the setting is
ignored.

+ After the zero/gain adjustment value was
restored, "0" is stored automatically.

1: Restore the zero/gain
adjustment value

96
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Buffer
o . Default | memory
Item Description Setting range
value address
(decimal)
The difference between the reference value
(maximum value) and the judgment value
(alert output accumulated pulses (maximum
value)) is set.
The relation between this setting and the
judgment value is as follows.
[If" Accumulated pulse setting value
selection” is set to 0] o lf" Accumulated
pulse setting value
Alert output accumulated pulses (maximum selection" is set to 0:
N value) = reference value (maximum value) + 1 to 148000 pulse
ert output .
accumulated pulse ﬁ:;:ﬂﬁljjjg;]mmated pulse seing ) If".AccumuIated 0 400
- setting value (maximum pulse setting value 401

selection" is set to 1:

value)
[If" Accumulated pulse setting value 1000 to 50000
selection” is set to 1] (x 10°3; Last three digits
are the value after the
Alert output accumulated pulses (maximum decimal point.)

value) = reference value (maximum value) +

([cd.13] Alert output accumulated pulse setting
value (maximum value) - 1000) x reference
value (maximum value) + 1000

For details on the accumulated pulse error
detection function, refer to the following.

[T 5 Page 223, Section 11.9

ejeq |ojuod 9'Gg
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Buffer

L. . Default | memory
Item Description Setting range
value address
(decimal)
The difference between the reference value
(maximum value) and the judgment value
(immediate stop accumulated pulses
(maximum value)) is set.
The relation between this setting and the
judgment value is as follows.
[If "[cd17] Accumulated pulse setting value
selection” is set to 0]
o If" Accumulated
Immediate stop accumulated pulses pulse setting value
(maximum value) = reference value selection" is set to 0:
(maximum value) + Immediate stop 1 to 148000 pulse
Immediate stop accumulated pulse setting value (maximum « If "[Ca17] Accumulated
accumulated pulse value) | — 0 402
- setting value (maximum pulse setting value 403

value)

[If " [d.17] Accumulated pulse setting value
selection" is set to 1]

Immediate stop accumulated pulses
(maximum value) = reference value
(maximum value) + ([Cd.14] Immediate stop
accumulated pulse setting value (maximum
value) - 1000) x reference value (maximum
value) = 1000

For details on the accumulated pulse error
detection function, refer to the following.

[T = Page 223, Section 11.9

selection" is set to 1:
1000 to 50000

(x 10°3: Last three digits
are the value after the
decimal point.)
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Buffer
o . Default | memory
Item Description Setting range
value address
(decimal)
The difference between the reference value
(minimum value) and the judgment value (alert
output accumulated pulses (minimum value))
is set.
The relation between this setting and the
judgment value is as follows.
[If" Accumulated pulse setting value
selection” is set to 0] o lf" Accumulated
pulse setting value
Alert output accumulated pulses (minimum selection" is set to 0:
N value) = reference value (minimum value) + -148000 to -1 pulse
ert output .
accumulated pulse Qli:tmouu;p:;zcec)umulated pulse seing A .Accumulated 0 404
- setting value (minimum pulse setting value 405

selection" is set to 1:

value)
[If" Accumulated pulse setting value 1000 to 50000
selection” is set to 1] (x 10°3: Last three digits
are the value after the
Alert output accumulated pulses (minimum decimal point.)

value) = reference value (minimum value) +

([cd.15] Alert output accumulated pulse setting
value (minimum value) - 1000) x reference
value (minimum value) + 1000

For details on the accumulated pulse error
detection function, refer to the following.

[T 5 Page 223, Section 11.9
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Buffer

L. . Default | memory
Item Description Setting range
value address
(decimal)
The difference between the reference value
(minimum value) and the judgment value
(immediate stop accumulated pulses
(minimum value)) is set.
The relation between this setting and the
judgment value is as follows.
[If "[cd.17] Accumulated pulse setting value
selection” is set to 0] « If " [Ca7] Accumulated
pulse setting value
Immediate stop accumulated pulses selection” is set to 0:
(minimum value) = reference value (minimum -148000 to -1 pulse
Immediate stop value) + Immediate stop accumulated « If " [ca17] Accumulated
accumulated pulse pulse setting value (minimum value) - 0 406
setting value (minimum pulse setting value 407
value) selection" is set to 1:
[If " [Cd.17] Accumulated pulse setting value 1000 to 50000
selection” is set to 1] (x 10°3: Last three digits
are the value after the
Immediate stop accumulated pulses decimal point.)
(minimum value) = reference value (minimum
value) + ([Cd.16] Immediate stop accumulated
pulse setting value (minimum value) - 1000) x
reference value (minimum value) + 1000
For details on the accumulated pulse error
detection function, refer to the following.
[ Page 223, Section 11.9
* The setting unit for " Alert output
accumulated pulse setting value (maximum
value)"to " Immediate stop
accumulated pulse setting value (minimum
value)" is selected.
« If a value other than 0 and 1 is set, the value
is regarded as 0.
Accumulated pulse - Ifthis area is set to 1 and the 0: Set with pulse O:, Set
setting value selection maximum/minimum reference values are 1: Set with magnification with 408
set to 0, the error "Accumulated pulse error pulse

undetectable" (error code: 131) occurs and
the accumulated pulse error detection
function does not operate.

For details on the accumulated pulse error
detection function, refer to the following.

[ Page 223, Section 11.9
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Item

Description

Setting range

Default
value

Buffer
memory

address
(decimal)

Accumulated pulse error
detection request

* Use this area to start/stop the accumulated
pulse error detection function.
» While this area is set to 1, the accumulated
pulse error detection function is executed.
However, if the reference value has never
been measured, the error "Accumulated
pulse error undetectable" (error code: 131)
occurs and the function does not operate.
If a value other than 0 and 1 is set, the value
is regarded as 0.
If" Measurement start request” is set
to 1, the function does not operate even if
this area is set to 1. (This request is ignored
and after " Measurement start
request” is set to 0, the function is
executed.)

For details on the accumulated pulse error
detection function, refer to the following.

[ = Page 223, Section 11.9

0: No request
1: Requested

0: No
request

409

Measurement start
request

Use this area to measure accumulated
pulses used as the reference value to detect
an error.

While this area is set to 1, the
maximum/minimum accumulated pulse

values are measured.

If a value other than 0 and 1 is set, the value
is regarded as 0.

If" Accumulated pulse error detection
request” is set to 1, the value is not
measured even if this area is set to 1. (This
request is ignored and after

" Accumulated pulse error detection
request” is set to 0, the function is
executed.)

For details on the accumulated pulse error
detection function, refer to the following.

[T = Page 223, Section 11.9

0: No request
1: Requested

0: No
request

410
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Item

Description

Setting range

Default
value

Buffer
memory
address

(decimal)

Reference value write
request

* Use this area to save the measured
reference value in the flash ROM of the
QD73A1.

* When this area setting is changed to 1, the
measured reference value is saved in the
flash ROM.

*When" Reference value
measurement flag" is set to 1, the value is
written to the flash ROM. If

" Reference value measurement flag"
is set to the value other than 1, the error
"Reference value write error" (error code:
132) occurs and the value is not written.

» The QD73A1 set this area to 0 when the
value saving in the flash ROM is completed.
This process is the same when an error
occurs and the value is not written.

For details on the accumulated pulse error
detection function, refer to the following.

[ 5 Page 223, Section 11.9

0: No request
1: Requested

0: No
request

411
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CHAPTER 6 VARIOUS SETTINGS

CHAPTER 6 vARIOUS SETTINGS

This chapter describes setting procedures of the QD73A1.

Point />

@ After writing the contents of the new module, parameter settings, and auto refresh settings into the CPU module, reset
the CPU module and switch its status as STOP — RUN — STOP — RUN, or turn off and on the power supply to activate
the settings.

@ After writing the contents of the switch settings, reset the CPU module or turn off and on the power supply to activate the
settings.

6.1  Adding a Module

(1) Addition procedure

Open the "New Module" window.

O Project window=>[Intelligent Function Module]=>Right-click=>[New Module...]

New Module g|
Module Selection
Module Type |QD?D Type Positioning Module j
Madule Hame |ap73a1 =l

Mount Position

Mounted Slot Mo, |0 JZ:I Acknowledge IO Assignment [

N

Iv Specify start ¥ address | 0000 (HY 2 Slots Occupy [{empty) 16 points + 32 points] 5
=3

Title setting =
«Q

Title [
<

o

Q

=

(0]

Ok | Cancel |

Item Description

Module Module Type Set "QD70 Type Positioning Module".

Selection Module Name Set the name of the module to mount.
Base No. Set the base unit where the module is mounted.

Mount Mounted Slot No. Set the slot No. where the module is mounted.

Position Specify start XY The start I/0 number (hexadecimal) of the module is set, according to the mounted
address slot No. Any start I/O number can be set.

Title setting Title Set any title.
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6.2

Switch Setting

Configure settings related to the drive unit and encoder that are connected to the QD73A1.

(1) Setting method
Open the "Switch Setting" window.

L@ Project window=>[Intelligent Function Module]=>Module name=>[Switch Setting]

Switch Setting 0010:QD73A1

==l

Item

Axis #1

Rotation direction setting

-14800 to 14800pulse
Multiplication setting 4

Accumulated pulse setting

OFR direction setting

OPR. method setting

Encoder IjF setting

Analog voltage resolution setting
Feed badk pulse addition/subtraction
setting

Deviation counter dear setting

Zerofgain adjustment mode Mormal
mode setting

Mear-point dog method
Open collector output
12-bit resolution

MNormal mode

Reverse direction (address decreasing)

Add when the phase A proceeds 90 degrees than phase B.

Clear the deviation counter when the servo ready signal is OFF.

The feedback pulse adding/subtracting setting is available
for product information 150420000000000-8 or later.

*This dialog setting is linked to the switch setting of the PLC parameter,
Default value will be shown in the dialog if the switch setting of the PLC
parameter contains an out-ofrange value.

o]

Cancel |

Item Description Setting value Default value Reference
Rotation « Positive voltage is output when the Positive voltage is
i
direction Set the rotation direction in which positioning address increases. output when the Page 101,
irecti
settin positioning addresses increase. » Negative voltage is output when the positioning Section 6.2.1
i
g positioning address increases. address increases.
«-3700 to 3700 pulse [Selection 1]
* -7400 to 7400 pulse [Selection 2]
*-11100 to 11100 pulse [Selection 3]
Accumulated Select the maximum accumulated | | -14800 to 14800 pulse [Selection 4] -14800 to 14800 Page 102,
lse settin pulse amount that can be counted pulse Section 6.2.2
u i .- i i 2.
P g in the deviation counter. 37000 to 37000 pulse [Selection 5] [Selection 4]
* -74000 to 74000 pulse [Selection 6]
*-111000 to 111000 pulse [Selection 7]
»-148000 to 148000 pulse [Selection 8]
4
o Set the multiplication rate of
Multiplication 2 Page 104,
. feedback pulses from the pulse 4 )
setting 1 Section 6.2.3
generator (PLG).
*1/2
s R . . L . Reverse direction
OPR direction | Set the direction in which OPR is | « Reverse direction (address decreasing) (address Page 104,
setting executed. « Forward direction (address increasing) ] Section 6.2.4
decreasing)
OPR method * Near-point dog method Near-point do Page 104,
. Select an OPR method. P 9 P 9 g
setting » Count method method Section 6.2.5
Select an encoder output type « Open collector output
Encoder I/F Open collector Page 66,
. from open collector, TTL, or « TTL output .
setting . . . . output Section 4.6.2
differential output. « Differential output
Analog voltage | Set resolution of analog voltage * 12-bit resolution
) . . . . Page 105,
resolution to be output as a speed * 14-bit resolution 12-bit resolution )
: . . Section 6.2.7
setting command. « 16-bit resolution
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Item Description Setting value Default value Reference
Set whether to add or subtract the
Feed back » Add when the phase A proceeds 90 Add when the
feedback pulses to/from the
pulse . degrees than phase B. phase A proceeds Page 106,
. deviation counter when the phase )
addition/sub- *» Subtract when the phase A proceeds 90 90 degrees than Section 6.2.8
) ) A of feedback pulse proceeds 90
traction setting degrees than phase B. phase B.
degrees than phase B.
L L « Clear the deviation counter when the servo | Clear the deviation
Deviation Set whether to clear the deviation . .
ready signal is OFF. counter when the Page 107,
counter clear counter when Servo READY L . )
. . * Do not clear the deviation counter when the | servo ready signal Section 6.2.9
setting signal turns off. . . .
servo ready signal is OFF. is OFF.
Zero/gain
. . . Page 62,
adjustment Select the zero/gain adjustment * Normal mode 8
. . Normal mode Section 4.5
mode/Normal mode or the normal mode. * Zero/gain adjustment mode

mode setting

(4) (b)

6.2.1

Rotation direction setting

Set the direction in which positioning addresses increase.
The rotation direction of a motor depends on the polarity of the voltage to be applied to the servo amplifier.

For details, refer to the manual for the servo amplifier.

For connection between the QD73A1 and an encoder, refer to the following.
[ 7 Page 66, Section 4.6.2
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6.2.2 Accumulated pulse setting

Select the maximum accumulated pulse amount that can be counted in the deviation counter.

(1) Calculating accumulated pulse amount

When a servomotor is used, "maximum accumulated pulse amount" obtained by the following formula generates.

Maximum accumulated Speed command (pulse/s)

pulse amount -

Position loop gain (s™1)
Configure this setting so that "maximum accumulated pulse amount" stays within the accumulated pulse setting
range.

(a) Position loop gain

Position loop gain is a parameter to be set on the servomotor side. It effects operation in case of a servomotor
stop and pulse amount in the deviation counter during operation.

Position loop gain value Description
Low Accumulated amount is large, and adjustment time at a stop becomes long.
High Overshoot becomes large at a stop, or vibration tends to occur during a stop.

Position loop gain is adjusted to 20 to 30s™" normally. Make fine adjustment if necessary.
For details, refer to the manual for the servomotor.
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(b) Accumulated pulse amount and analog output voltage from the QD73A1

The analog output voltage from the QD73A1 is controlled in proportion to accumulated pulse amount.

Analog
Gain output voltage  Selection 1 Selection 2 Selection 3 Selection 4
h

A
adjustment —»r------------ ol U <
value !

Accumulated

-6960 -3480 pulse

T

3480 3700* 6960 7400 10440 11100* 13920 14800*'

Gda_m ¢ t If the accumulated pulse exceeds the amount marked *,
a fus men an excessive error occurs.
value

Analog
Gain output voltage  Selection 5 Selection 6 Selection 7 Selection 8
A
adjustment —»r------------ fr=-==="=" i > =1 "
value ! ! ! !
1 1 1 1
1 1 1
I // |
1 1 1 1
1 1 1 1
P ) 1 1
1 1
1 1 1 1
1 1 1 1
. / | !
' ! ! ! Accumulated
69600 -34800 i i i i pulse oo
i : 34800 37000 69600 74000 104400 111000 139200 148000* B z
1 1
! ] >5
! =
/ | 85
| ) S w
: 1 c Q
i i Ra
| i Gain " 2
_________ A A adjustment If the accumulated pulse exceeds the amount marked *, =
an excessive error occurs. ©
value ?
%".
«Q

The following is an example of selecting an option in "Accumulated pulse setting".

EI Maximum speed: 4Mpulse/s, position loop gain: 30s™

Maximum speed 4000000

= = = 133333 pulses
Position loop gain 30

Accumulated
pulse

If the number of accumulated pulses is 133333, "-148000 to 148000 pulse" should be selected in
"Accumulated pulse setting" so that analog output voltage will not be saturated.

103



(2) Excessive error
If accumulated pulse amount exceeds an upper limit value (values marked * in Page 103, Section 6.2.2 (1) (b)),
an excessive error occurs and the following conditions occur in the system.
» Excessive error signal (X17): ON
* Analog output voltage: OV
* Accumulated pulses: Reset to 0
» Servo ON signal (SVON): OFF
To reset an excessive error, turn off and on PLC READY signal (Y2D).

6.2.3 Multiplication setting

Set the multiplication rate of feedback pulses from the pulse generator (PLG).
This setting multiplies the feedback pulse count by 4, 2, 1, or 1/2. Use this setting to change movement amount per
pulse by 1/4, 1/2, 1, or 2.

Maximum 1Mpulse/s

Phase-A feedback pulse
(PULSE A) 1 l _‘, l T l | 1—
Phase-B feedback pulse E i E i

(PULSE B) j | l ; Tl T 12 1]

=
3
@
»
IN

Multiplication

setting Times 2 _ﬂ “ n
Times 1 J “
Times 1/2 J]

|

6.2.4 OPR direction setting

Set the direction in which OPR is executed.
For OPR control, refer to the following.

[ =" Page 178, CHAPTER 8

Important

OPR (Original Point Return) is controlled by two kinds of data: OPR direction and OPR speed. Deceleration starts when the near-point dog
turns on. If an incorrect OPR direction is set, motion control may continue without deceleration. To prevent machine damage caused by
this, configure an interlock circuit external to the programmable controller.

6.2.5 OPR method setting

Select an OPR method.
For OPR control, refer to the following.

[ =~ Page 178, CHAPTER 8
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CHAPTER 6 VARIOUS SETTINGS

6.2.6 Encoder I/F setting

Select an encoder output type from open collector, TTL, or differential output.
For connection between the QD73A1 and an encoder, refer to the following.

[ 7 Page 66, Section 4.6.2

6.2.7 Analog voltage resolution setting

Set resolution of analog voltage to be output as a speed command.

Point/’

The default value of "Analog voltage resolution setting" is "12-bit resolution". When the analog voltage resolution of the
connected drive unit is higher than 12 bits and the motor rotates even with a tiny voltage, the resolution can be set higher (14
bits or 16 bits). In that way, fine control can be achieved.
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6.2.8 Feedback pulse addition/subtraction setting

Set whether to add or subtract the feedback pulses to/from the deviation counter when the phase A of feedback pulse
proceeds 90 degrees than phase B.

This setting becomes enabled only when "1: Negative voltage is output when the positioning address increases." is set
for "Rotation direction setting" in the switch setting. If "0: Positive voltage is output when the positioning address
increases." is set, the setting value of "Feed back pulse addition/subtraction setting" is ignored.

For the connection between the QD73A1 and the encoder, refer to the following.

[ Page 66, Section 4.6.2

When the feedback pulses are input, the feedback pulses are added or subtracted to/from the deviation counter (when
"Multiplication setting" is 4).

(1) When a feedback pulse whose phase A is ahead of phase B by 90° is input

Phase-A feedback pulse m
Phase-B feedback pulse m

1) When "0: Add when the phase A proceeds 90 degrees than phase B." is set

Deviation counter value 0 aooa 5.

| > Added

2) When "1: Subtract when the phase A proceeds 90 degrees than phase B." is set

Deviation counter value 0 oooo -5...

[ > Subtracted

(2) When a feedback pulse whose phase B is ahead of phase A by 90° is input

Phase-A feedback pulse m
Phase-B feedback pulse m

1) When "0: Add when the phase A proceeds 90 degrees than phase B." is set

Deviation counter value 0 ooo@ -5...

[ > Subtracted

2) When "1: Subtract when the phase A proceeds 90 degrees than phase B." is set

Deviation counter value 0 aooa 5.

| > Added
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6.2.9 Deviation counter clear setting

Set whether to clear the deviation counter when Servo READY signal turns off.

If "0: Clear the deviation counter when the servo ready signal is OFF." is set, the deviation counter is cleared and OPR
request signal turns on when Servo READY signal turns off. After Servo READY signal is turned on, execute OPR
before executing the positioning control.

If "1: Do not clear the deviation counter when the servo ready signal is OFF." is set, the deviation counter is not cleared
when Servo READY signal turns off. OPR request signal does not turn on as well. When turning on Servo READY
signal after that, ensure the system safety in advance because turning on the signal may cause a sudden rotation of
the motor.

Servo READY signal l

Current feed value E 0 The current feed value and the
! position of the controlled object may
* not match. Execute the OPR.
Actual current value ' 0
Deviation counter value i 0
OPR request signal 4
(X12)
Analog output ov

(2) When "1: Do not clear the deviatﬁon counter when the servo ready signal is OFF." is set

Bumes youms z'9

Current feed value 0

Actual current value 0 ooen -5 >< -5—-0 >< 0

Bunies Jes|d Joyunod uolened 629

OPR request signal E
(X12) :

Analog output ov 1) X 2) X 3) X 4) > 5 X 5-1)X ov

1 1
1) to 5): Voltage corresponds to the deviation
counter value is output.
1): Voltage corresponds to one pulse is
output.

OFF

The motor may rotate suddenly.
Ensure the safety before turning on
Servo READY signal.
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6.3

Parameter Setting

Set positioning parameters and OPR parameters.
Setting parameters on the screen omits the parameter setting in a sequence program.

(1) Setting method
Open the "Parameter" window.

1. Start "Parameter” in the project window.

L@ Project window=>[Intelligent Function Module]=>Module name=>[Parameter]

& 0010:QD73A1[]-Parameter

Display Filker Display Al &
Item Axis 1
- Fined parameter \Set parameters fined by mechanical system.
Stroke limit upper limit 2147483647 pulse
Skrake limit lawer limit 0 pulse

Mumerator of command pulse

multiplication For electronic gear

Denominatar of command pulse

mulkiplication For electronic gear
-| ¥ariable parameter

Speed limit: walue

1

Set the parameter varies along with each positioning control.
200000 pulsejs

Acceleration Lime 300 ms
Deceleration time 300 ms
In-position range S pulse

Positioning mode 0: Position control mode
-1 OPR parameter Set data to return bo original position.
OPF address 0 pulse
OFR speed 10000 pulse/s
Creep speed 1000 pulsejs

Setting For the movement amount

after near-paint dog oM 75 pulse

Sek parameters fixed by mechanical system.

2. Double-click the item to change the setting, and input the setting value.
* Items to input from the pull-down list
For "Positioning mode", double-click the item to display the pull-down list. Select an option.
* Items to input from the text box
Double-click the item to set, and input the setting value.
For details on setting values, refer to the following.

Setting item

Default value

Reference

Fixed parameter

Stroke limit upper limit

2147483647 pulse

Stroke limit lower limit

0 pulse

Page 76, Section 5.2 (1)

Numerator of command pulse
multiplication for electronic gear

1

Denominator of command pulse
multiplication for electronic gear

1

Page 77, Section 5.2 (2)

Variable parameter

Speed limit value

200000 pulse/s

Page 77, Section 5.2 (3)

Acceleration time 300 ms

Page 78, Section 5.2 (4)
Deceleration time 300 ms
In-position range 5 pulse Page 78, Section 5.2 (5)

Positioning mode

0: Position control mode

Page 78, Section 5.2 (6)

OPR parameter

OP address

0 pulse

Page 79, Section 5.3 (1)

OPR speed

10000 pulse/s

Page 79, Section 5.3 (2)

Creep speed

1000 pulse/s

Page 80, Section 5.3 (3)

Setting for the movement amount after

near-point dog ON

75 pulse

Page 81, Section 5.3 (4)
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6.4 Positioning Data Setting

Set positioning data.
Setting positioning data on the screen omits the positioning data setting in a sequence program.

(1) Setting method
Open the "Positioning_Axis_#1_Data" window.

1. start "Positioning_Axis_#1_Data" in the project window.

@) Project window=>[Intelligent Function Module]=>Module name=>[Positioning_Axis_#1_Data]

¥ 0010:QD73A1[]-Positioning_Axis_#1_Data M[=1E3

Display Filker |Display all j

Positioning patkern Positioning address P1 Positioning speed W1 Positioning address P2 Positioning speed W2

2. Double-click "Positioning pattern”, and set a positioning pattern.

3. Double -click items other than "Positioning pattern”, and input setting values.

For details on setting values, refer to the following.

Setting item Default value Reference
Positioning pattern Page 82, Section 5.4 (1)
Positioning address P1 Page 83, Section 5.4 (2)
Positioning speed V1 None (empty) Page 84, Section 5.4 (3)
Positioning address P2 Page 84, Section 5.4 (4)
Positioning speed V2 Page 84, Section 5.4 (5)

Bumes ejeq Buluonisod +'9
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6.5 Auto Refresh

This function transfers data in the buffer memory to specified devices.
The auto refresh setting omits data reading/writing through a program.

(1) Setting method

Open the "Auto_Refresh" window.

1. start "Auto_Refresh" in the project window.

O Project window=>[Intelligent Function Module]=>Module name
o>[Auto_Refresh]

2. Click the item to set, and input the destination device for auto refresh.

{F 0010:0D73A1[]-Auto_Refresh

Display Filter IDispIav all

=l

Item

Axis 1

= Fransfer to £PU
i Current feed value

Actual current walue
Feedrate

o Error code (ERR. 1)
‘. Error code (ERR, 2)

The data of the buffer memory is kransmitted to the specified device.

vI

<

|
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CHAPTER 7 PROGRAMMING

CHAPTER 7 PROGRAMMING

This chapter describes sequence programs of the QD73A1.
When applying the program examples introduced in this chapter to the actual system, ensure the applicability and
confirm that they will not cause system control problems.

7.1 Precautions on Programming

(1) At power-on and operation start

At a power-on or operation start, execute OPR to confirm the original point (OP). When an OPR request is
issued, take the OPR into consideration.

(2) Near-point dog signal
Use a high-performance near-point dog signal. If Near-point dog signal is not input upon OPR, the workpiece
continues to move at the OPR speed.

(3) Measures against an overrun

By setting a stroke limit upper limit and lower limit of the QD73A1, an overrun can be prevented.

Note that this is only when the QD73A1 is operating normally. Set limit switches "upper limit switch" and "lower
limit switch" to ensure the safety of the entire system. It is recommended to establish an external circuit through
which the motor's power turns off when a limit switch turns on.

(4) Stroke limit upper limit value/lower limit value

Check that proper values are set in "[Pr1]Stroke limit upper limit" and "[Pr2_] Stroke limit lower limit".

(5) Emergency stop signal

Establish an emergency stop circuit outside the programmable controllers.

Buiwwelboid uo suonnesald |2

(6) When errors are checked in a sequence program
Turn off PLC READY signal (Y2D) at error detection.

(7) Speed limit value

Check that a proper value is set.

(8) [cd3 ]JOG speed

Do not set a large value at the beginning; start operation at lower speed.

111



(9) Communication with the QD73A1
There are following ways of communication with the QD73A1 using a sequence program.
» Communication using intelligent function module devices
» Communication using the FROM/TO instruction

The sequence programs introduced in this chapter uses intelligent function module devices. When using the
FROM/TO instruction, change the sequence program as shown below.

When an intelligent function module device is used as the destination side in a circuit using the BMOVP instruction, change
the instruction to the TOP instruction.

Intelligent function module device

MO U1\
I {BMOVP D30 G301 K5

K_J%
[ [ToP "H1 K301 D30 K5

to4 $

Designated Designated Number of
value value write data
at U1 at G301

When an intelligent function module device is used in a circuit using a comparison instruction, change the instruction to the
FROM instruction and a comparison instruction.

M1 U1\

— —{= G90 KO 1 [RST M1 ]
\ \

M1 S
— | [FROM H1 K90 DO K1 ]
J
r Data read out
= DO KO 1 [RST M1 I

For intelligent function module devices, refer to the following.

The user's manual (Function Explanation, Program Fundamentals) for the CPU module used.

For details on the instructions used in programs in this chapter, refer to the following.
MELSEC-Q/L Programming Manual (Common Instruction)
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CHAPTER 7 PROGRAMMING

(10)l/O number assignment for the QD73A1
The QD73A1 occupies 48 1/O points of 2 slots.

(a) Default /O number assignment
Set the first half to "Empty 16 points" and the second half to "Intelligent 32 points" in GX Works2.

110 Assignment{*1)

Mo, Slok Tvpe Model Mame Faints Skark =Y o
T PLC v - |
1 |of*-0) Empty |2 Slats Qccupy 16Paints - noon
2|11 Inkelligent  |D73A1 S2Paints - ooin

When executing the FROM/TO instruction on the QD73A1, use the I/0 number assigned to the second half (slot)
of the QD73A1.

M1 RN
i {FROM ! Hf ! K90 DO K1
~ 4

-

(b) When the first half (slot) is "Empty 0 point™
At the 1/0 assignment in GX Works2, the 16 points in the first half can be saved by setting the first half to
"Empty O point".

110 Assignment{*1) 7

Mo, Slok Type Model Mame Faints Skark =Y o
T PLC - - |
1 |of*-0) Empty |2 Slats Qccupy 0 Point -
2|11 Inkelligent  |D73A1 F2Paints - noon

When executing the FROM/TO instruction on the QD73A1, use the /O number assigned to the second half
(slot) of the QD73A1.

M1 I,—--\\
i LFROM ! HO ) K90 DO K1
~ 4

-

Buiwwelboid uo suonnesald |2
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7.2

Programs for Positioning

Follow the procedure below when creating programs that execute positioning using the QD73A1.

Procedure Program Reference
1 Parameter setting Page 117, Section 7.3.1
Create a program for parameter setting. Page 149, Section 7.4.1
OPR
9 Create a program for one of the following. Page 119, Section 7.3.2
* Near-point dog method Page 151, Section 7.4.2
» Count method
Start program
Create programs for the following depending on the control to be .
Page 125, Section 7.3.3
executed. )
. Page 133, Section 7.3.4
» Positioning control .
. . Page 135, Section 7.3.5
3 » Two-phase trapezoidal positioning control .
. . Page 157, Section 7.4.3
+» Speed-position control switch mode .
. Page 167, Section 7.4.4
* Speed control operation .
) . Page 170, Section 7.4.5
* Fixed-feed operation
» JOG operation
Sub program
Create programs for the following depending on the control to be
4 executed. Page 137, Section 7.3.6
* Current value change Page 172, Section 7.4.6
*» Speed change
* Deviation counter clear
5 Stop program Page 141, Section 7.3.7

Create a program for stopping control.

Page 177, Section 7.4.7
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7.3

Configuration

CHAPTER 7 PROGRAMMING

When Using the Module in a Standard System

This section introduces program examples where the following system configuration applies.

(1) System configuration

(2) Switch setting

Configure the switch setting as follows.

QCPU

QD73A1 First half: X/Y0 to X/YF (Empty 16 points)

Second half: X/Y10 to X/Y2F (Intelli. 32 points)

QX41  X30 to X4F

'S Project window=>[Intelligent Function Module]=>[QD73A1]=>[Switch Setting]

Switch Setting 0010:QD73A1 =
Item Axis #1
Rotation direction setting Positive voltage is output when the positioning address increases, |
Accumulated pulse setting -14800 to 14800pulse
Multiplication setting 4
OFR direction setting Reverse direction (address decreasing)
OPR. method setting Mear-point dog method
Encoder IjF setting Open collector output
Analog voltage resolution setting 12-bit resolution
::Ehdngad( TSI TIRIINEIITET Add when the phase A proceeds 90 degrees than phase B.
Deviation counter dear setting Clear the deviation counter when the servo ready signal is OFF.
Zerofgain adjustment mode Mormal
TTeari MNormal mode
The feedback pulse adding/subtracting setting is available
for product information 150420000000000-8 or later.
*This dialog setting is linked to the switch setting of the PLC parameter,
Default value will be shown in the dialog if the switch setting of the PLC
parameter contains an out-ofrange value. Ok | Cancel |

Item

Setting value

Rotation direction setting

Set this item according to the system to be used.

Accumulated pulse setting

Set this item according to the system to be used.

Multiplication setting

Set this item according to the system to be used.

OPR direction setting

Set this item according to the system to be used.

OPR method setting

Set the near-point dog method or the count method.

Encoder I/F setting

Set this item according to the system to be used.

Analog voltage resolution setting

Set this item according to the system to be used.

Feed back pulse addition/subtraction setting

Set this item according to the system to be used.

Deviation counter clear setting

Set this item according to the system to be used.

Zero/gain adjustment mode/Normal mode setting

Set "Normal mode".
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(3) Writing parameters

Write the set parameters to the CPU module, then reset the CPU module or turn off and on the power supply of
the programmable controller.

O [Online]=>[Write to PLC...]

<

or Power off = on

(4) 1/0 signals of the QD73A1

Refer to Page 30, Section 3.4.1. /O signals used in program examples are assigned as in the list on Page 30,
Section 3.4.1.

(5) Program example

Refer to the following.

Program example Reference
Parameter setting program Page 117, Section 7.3.1
Near-point dog method OPR program Page 119, Section 7.3.2 (1)
Count method OPR program Page 122, Section 7.3.2 (2)
Positioning control program Page 125, Section 7.3.3 (1)
Two-phase trapezoidal positioning control program Page 127, Section 7.3.3 (2)
Speed-position control switch mode program Page 129, Section 7.3.3 (3)
Speed control operation program Page 131, Section 7.3.3 (4)
Fixed-feed operation program Page 133, Section 7.3.4
JOG operation program Page 135, Section 7.3.5
Current value change program Page 137, Section 7.3.6 (1)
Speed change program Page 138, Section 7.3.6 (2)
Deviation counter clearing program Page 140, Section 7.3.6 (3)
Stop program during positioning Page 141, Section 7.3.7
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7.3.1 Parameter setting program

This program sets fixed parameters and variable parameters.

Point />

Parameters described in this section can be set through GX Works2 also. (5 Page 108, Section 6.3)
The sequence program in this section is unnecessary when the parameters were set through GX Works2.

(1) Program detail

* The following fixed parameters are set once the CPU module is in the RUN status.

Item Setting detail
Stroke limit upper limit 20000000pulse
Stroke limit lower limit Opulse

[Pr3 JNumerator of command pulse multiplication for
electronic gear

["Pr4a ]Denominator of command pulse multiplication for 1
electronic gear 7

» As X30 is turned on, the following variable parameters are set.

Item Setting detail
Speed limit value 30000pulse
Acceleration time 400ms
Deceleration time 250ms
In-position range 10pulse
Positioning mode 0: Position control mode

(2) Execution condition

welboud Bumes Jeyoweled '€/
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Check item Condition
WDT error, H/W error signal (X10) OFF
I/O signal QD73A1 READY signal (X11) OFF
PLC READY signal (Y2D) OFF

(3) Device used by the user

Device Description
X30 Variable parameter setting command
DO Stroke limit upper limit (lower 16 bits)
D1 Stroke limit upper limit (upper 16 bits)
D2 Stroke limit lower limit (lower 16 bits)
D3 Stroke limit lower limit (upper 16 bits)
D4 Numerator of command pulse multiplication for electronic gear
D5 Denominator of command pulse multiplication for electronic gear
D10 Speed limit value (lower 16 bits)
D11 Speed limit value (upper 16 bits)
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Device

Description

D12 Acceleration time

D13 Deceleration time

D14 In-position range

D15 Positioning mode

MO Fixed parameter setting memory

M1 Variable parameter setting memory

SM402 Turns on for one scan once the CPU module is in the RUN status

(4) Program example

L

Y2D

SM102 X|10
I

—1 H F +F [ DMOVP K20000000 DO
{DMOVP KO D2
{MOVP K1 D4
{MOVP K1 D5

U\
{BMOVPDO GO K6
{SET MO

X30

— | [DMOVPK30000 D10
{MOVP K400 D12
{MOVP K250 D13
{MOVP K10 D14
{MOVP KO D15

U\
{BMOVPD10 G20 K6
{SET M1
{END

(]

[

[

()

(]

(]

()

(]

()

[

()

[

(]

X

Stroke limit upper limit (20000000pulse)

Stroke limit lower limit (Opulse)

Numerator of command pulse
multiplication for electronic gear (1)

Denominator of command pulse
multiplication for electronic gear (1)

Set fixed parameters to the QD73A1.

Completes the fixed parameter settings.

Speed limit value (30000pulse)

Acceleration time (400ms)

Deceleration time (250ms)

In-position range (10pulse)

Positioning mode (Position control mode)

Set variable parameters to the QD73A1.

Completes the variable parameter settings.
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7.3.2 OPR program

Programs in this section execute OPR in the near-point dog method or the count method.

(1) Near-point dog method OPR program
This program executes OPR in the near-point dog method. Suppose that fixed parameters and variable

parameters are already set. ((_> Page 117, Section 7.3.1)

(a) Program detail
* The following OPR parameters are written once the CPU module is in the RUN status, and PLC READY

signal (Y2D) turns on.

Item Setting detail
OP address 100pulse
OPR speed 5000pulse/s
Creep speed 500pulse/s

» As X31 is turned on after PLC READY signal (Y2D) turned on, the module executes OPR.

(b) Switch setting 7

Before executing the program, set "Near-point dog method" to "OPR method setting".

@) Project window=>[Intelligent Function Module]=>[QD73A1]=>[Switch Setting]

Switch Setting 0010:QD73A1
Ttem Axis #1 |

Rotation direction setting Positive voltage is output when the positioning address increases.

Accumulated pulse setting -14800 to 14800pulse ~
Multiplication setting 4 w
OFR direction setting Reverse direction (address decreasing) N
OPR. method setting Mear-point dog method - @)
Encoder IjF setting Open collector output T
Analog voltage resolution setting 12-bit resolution X
Feed badk pulse addition/subtraction add the =
setting when phase A proceeds 90 degrees than phase B. 8
Deviation counter dear setting Clear the deviation counter when the servo ready signal is OFF. o
Zero/gain adjustment mode Mormal 3
TTeari MNormal mode

The feedback pulse adding/subtracting setting is available

for product information 150420000000000-8 or later.

*This dialog setting is linked to the switch setting of the PLC parameter,

Default value will be shown in the dialog if the switch setting of the PLC

parameter contains an out-ofrange value. Ok I Cancel

uoneinbyuo) weisAg piepuels e ul sinpojy eyl Buisn usypy €/
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(c) Execution condition

Check item Condition

Servo READY signal (READY) ON
Stop signal (STOP) OFF

External I/O signal Upper limit signal (FLS) ON
Lower limit signal (RLS) ON
Near-point dog signal (DOG) OFF
WDT error, H/W error signal (X10) OFF
QD73A1 READY signal (X11) OFF
OPR complete signal (X13) OFF
BUSY signal (X14) OFF
Excessive error signal (X17) OFF

1/0 signal Error detection signal (X18) OFF
OPR start complete signal (X20) OFF
Synchronization flag (X24) ON
OPR start signal (Y20) OFF
Stop signal (Y27) OFF
PLC READY signal (Y2D) OFF

Buffer memory OPR parameters No error

(d) Device used by the user

Device Description
X31 OPR command
D20 OP address (lower 16 bits)
D21 OP address (upper 16 bits)
D22 OPR speed (lower 16 bits)
D23 OPR speed (upper 16 bits)
D24 Creep speed (lower 16 bits)
D25 Creep speed (upper 16 bits)
MO Fixed parameter setting memory
M34 OPR parameter setting memory
M35 OPR request
M37 OPR command pulse
SM402 Turns on for one scan once the CPU module is in the RUN status




(e) Program example

[

[

I}

()

()

()

SM402  X10 X11 Y2D i
— | HF I T [DMOVPK100 D20
,
: {DMOVPK5000 D22
,
* {DMOVPK500 D24
i un
T {BMOVPD20 G40 K6
{SET  M34
M34 MO X24
— | '} {1 (v2D
X31
— | [PLS M35
s Xt X3 Xy v v Xy '
— | 17 rdl rdi rdi rdi rdi LPLS M37
M37
— | [SET Y20
Y20 X20  DX14
— | '} I [RST Y20
X17
X18
{END

X

CHAPTER 7 PROGRAMMING

OP address (100pulse)

OPR speed (5000pulse/s)

Creep speed (500pulse/s)

Set OPR parameters to the QD73A1.

Completes the OPR parameter settings.

Turn on/off PLC READY signal.

Command OPR.

Turn on OPR start one scan.

Turn on OPR start signal.

Turn off OPR start signal.

*1 OPR parameters can be set through GX Works2 also. ((__3 Page 108, Section 6.3)
The sequence program that sets OPR parameters is unnecessary when the parameters were set through GX Works2.
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(2) Count method OPR program
This program executes OPR in the count method. Suppose that fixed parameters and variable parameters are
already set. ((_ 5 Page 117, Section 7.3.1)

(a) Program detail
» The following OPR parameters are written once the CPU module is in the RUN status, and PLC READY
signal (Y2D) turns on.

Item Setting detail

OP address 100pulse

OPR speed 5000pulsels

Creep speed 500pulse/s

Setting for the movement amount after near-point dog
ON

2000pulse

» As X31 is turned on after PLC READY signal (Y2D) turned on, the module executes OPR.

(b) Switch setting

Before executing the program, set "Count method" to "OPR method setting".

L' Project window=>[Intelligent Function Module]=>[QD73A1]=>[Switch Setting]

Switch Setting 0010:QD73A1
Ttem Axis #1 |
Rotation direction setting Positive voltage is output when the positioning address increases.
Accumulated pulse setting -14800 to14800pulse
Multiplication setting 4
OFR direction setting Reverse direction (address decreasing)
OPR method setting -
Encoder IjF setting Open collector output
Analog voltage resolution setting 12-bit resolution
::;dngad pulse addition /subtraction add the o a0 ces B,
Deviation counter dear setting Clear the deviation counter when the servo ready signal is OFF.
Zerofgain adjustment mode Mormal
TTeari MNormal mode

The feedback pulse adding/subtracting setting is available
for product information 150420000000000-8 or later.

*This dialog setting is linked to the switch setting of the PLC parameter,
Default value will be shown in the dialog if the switch setting of the PLC ’TI

parameter contains an out-ofrange value. Cancel
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(c) Execution condition

Check item Condition
Servo READY signal (READY) ON
Stop signal (STOP) OFF
External I/O signal
Upper limit signal (FLS) ON
Lower limit signal (RLS) ON
WDT error, H/W error signal (X10) OFF
QD73A1 READY signal (X11) OFF
BUSY signal (X14) OFF
Excessive error signal (X17) OFF
Error detection signal (X18) OFF
I/O signal
OPR start complete signal (X20) OFF
Synchronization flag (X24) ON
OPR start signal (Y20) OFF
Stop signal (Y27) OFF
PLC READY signal (Y2D) OFF
Buffer memory OPR parameters No error
(d) Device used by the user
Device Description
X31 OPR command
D20 OP address (lower 16 bits)
D21 OP address (upper 16 bits)
D22 OPR speed (lower 16 bits)
~N N
D23 OPR speed (upper 16 bits) :; w
D24 Creep speed (lower 16 bits) o §
2
D25 Creep speed (upper 16 bits) _:;U é
5 @
D26 Movement amount after near-point dog ON (lower 16 bits) 8 a
D27 Movement amount after near-point dog ON (upper 16 bits) % ;?"
MO Fixed parameter setting memory §
M34 OPR parameter setting memory %
M35 OPR request 3
M37 OPR command pulse %
3
SM402 Turns on for one scan once the CPU module is in the RUN status g
(o}
w
<
(2]
T
3
@)
o
ES
=
c
g
=
=}
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(e) Program example

SM402 1 X11 |22 :
I

X10 ' |
—1 S48 FF HF 0 {DMOVPK100 D20 ' OP address (100pulse)
: {DMOVPK5000 D22 E OPR speed (5000pulse/s)
E { DMOVP K500 D24 | Creep speed (500pulse/s)
E [DMOVPK2000 D26 E Movement amount after near-point dog
! i ON (2000pulse)
| ut\ !
: {BMOVPD20 G40 K8 ! Set OPR parameters to the QD73A1.
{SET M34 Completes the OPR parameter settings.
M34 MO X24
— | '} '} (Y2D Turn on/off PLC READY signal.
X31
1} {PLS M35 Command OPR.
M35 X11 X14 Y27 Y20 X20
— | {} HF HF HF HF {PLS  M37 Turn on OPR start one scan.
M37
— | [SET Y20 Turn on OPR start signal.
Y20 X20 DX14 )
— | '} F [RST Y20 Turn off OPR start signal.
X17
X18
{END

*1 OPR parameters can be set through GX Works2 also. ([ Page 108, Section 6.3)
The sequence program that sets OPR parameters is unnecessary when the parameters were set through GX Works2.
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7.3.3 Major positioning control program

CHAPTER 7 PROGRAMMING

Programs in this section execute major positioning control.

(1) Positioning control program
This program executes positioning control in the absolute system. Suppose that the parameter setting and OPR
were completed. ([~ Page 117, Section 7.3.1, Page 119, Section 7.3.2)

(a) Program detail

» As X33 is turned on, the following positioning data are written.

Item

Setting detail

Positioning pattern

0: Positioning control

Positioning address P1 100000pulse
Positioning speed V1 10000pulse/s

» As X34 is turned on, the module executes positioning control in the absolute system.

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
WDT error, H/W error signal (X10) OFF
QD73A1 READY signal (X11) ON
BUSY signal (X14) OFF
Excessive error signal (X17) OFF
Error detection signal (X18) OFF
/0 signal Absolute positioning start complete signal OFF —
(X21)
Synchronization flag (X24) ON
Absolute positioning start signal (Y21) OFF
Stop signal (Y27) OFF
PLC READY signal (Y2D) ON
When the positioning speed is set
Buffer memory Positioning data No error j:ﬁje:f“tr;i "pn?::?sd;izi;uted
at" Speed limit value".
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(c) Device used by the user

(d) Program example

Device Description
X33 Positioning data write command
X34 Positioning start command
D30 Positioning pattern
D31 Positioning address P1 (lower 16 bits)
D32 Positioning address P1 (upper 16 bits)
D33 Positioning speed V1 (lower 16 bits)
D34 Positioning speed V1 (upper 16 bits)
M40 Positioning start command pulse

Positioning pattern (Positioning control)

Positioning address P1 (100000pulse)

Positioning speed V1 (10000pulse/s)

Set positioning data to the QD73A1.

Command the positioning start.

Turn on Absolute positioning start signal.

Turn off Absolute positioning start signal.

X33 X10 X14
} HF 1 {MOVP KO D30
{DMOVPK100000 D31
{DMOVPK10000 D33
un
{BMOVPD30 G301 K5
X34
— | [PLS M40
M40 X11 X14 21 X21
— {1 HF HF HF {sET  v21
Y21 X21  DX14
— {1 I {RST Y21
X17
X18
{END
*1 Positioning data can be set through GX Works2 also. (5 Page 109, Section 6.4)

The sequence program that sets positioning data is unnecessary when the data were set through GX Works2.
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(2) Two-phase trapezoidal positioning control program
This program executes two-phase trapezoidal positioning control in the absolute system. Suppose that the
parameter setting and OPR were completed. ((_ > Page 117, Section 7.3.1, Page 119, Section 7.3.2)

(a) Program detail

» As X35 is turned on, the following positioning data are written.

Item Setting detail
Positioning pattern 1: Two-phase trapezoidal positioning control
Positioning address P1 100000pulse
Positioning speed V1 10000pulsels
Positioning address P2 150000pulse
Positioning speed V2 12000pulse/s

* As X36 is turned on, the module executes two-phase trapezoidal positioning control in the absolute
system.
(b) Execution condition

The execution condition is the same as that of positioning control program. (_ 5 Page 125, Section 7.3.3 (1)
(b))

(c) Device used by the user

Device Description
X35 Positioning data write command
X36 Two-phase trapezoidal positioning control start command :J ;
D30 Positioning pattern ; é
[0]
D31 Positioning address P1 (lower 16 bits) %‘ é
D32 Positioning address P1 (upper 16 bits) éé'
D33 Positioning speed V1 (lower 16 bits) §' %—'
D34 Positioning speed V1 (upper 16 bits) g. §
Q
D35 Positioning address P2 (lower 16 bits) S %
D36 Positioning address P2 (upper 16 bits) _‘3 2'
D37 Positioning speed V2 (lower 16 bits) é E'U>)
D38 Positioning speed V2 (upper 16 bits) % é
M43 Two-phase trapezoidal positioning control start command pulse (‘/l)
S
T
3
@)
o
ES
=
c
g
=
=}
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(d) Program example

| x35 X10 X Positioning pattern (Two-phase trapezoidal
' ) Iyd L I
:_| ! A1 1 LtMoVP - ki b0 positioning control)
E {DMOVP K100000 D31 Positioning address P1 (100000pulse)
' {DMOVP Ki0000 D33 Positioning speed V1 (10000pulse/s)
E {DMOVP K150000 D35 Positioning address P2 (150000pulse)
{pmovP Ki2000 D37 Positioning speed V2 (12000pulse/s)
: Ut¥
! {BMOVP D30 G301 K9 Set positioning data to the QD73A1.
X36 -
— | LPLS M43 Command the positioning start.
Mz i v va x r iioni -
— | { | A r4i 4 r4i {SET Y21 Turn on Absolute positioning start signal.
Y21 X21 DX]4 - - )
— 11 rdi {RST Y21 Turn off Absolute positioning start signal.
X17
X18
{END

*1 Positioning data can be set through GX Works2 also. ([_ > Page 109, Section 6.4)
The sequence program that sets positioning data is unnecessary when the data were set through GX Works2.
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(3) Speed-position control switch mode program
This program switches the positioning mode to the "speed-position control switch mode". Suppose that the
parameter setting and OPR were completed. ((_ > Page 117, Section 7.3.1, Page 119, Section 7.3.2)

(a) Program detail
» As X37 is turned on, the positioning mode is set to "speed-position control switch mode".

» As X38 is turned on, the following positioning data are written.

Item Setting detail
Positioning address P1 5000pulse
Positioning speed V1 1000pulse/s

» As X39 is turned on, the module starts speed control. The module switches the operation to position
control following an external control switch command.

» As X3B is turned on, the module restarts operation in case that the operation was stopped following a stop
signal input.

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON
Lower limit signal (RLS) ON
QD73A1 READY signal (X11) ON
BUSY signal (X14) OFF
Excessive error signal (X17) OFF g
Error detection signal (X18) OFF $ ;
Forward start complete signal (X22) OFF § 3
=3
Synchronization flag (X24) ON 5 S
I/0 signal Forward start signal (Y22) OFF — ,@,‘g
Reverse start signal (Y23) OFF %. >
<
Speed-position mode restart signal (Y26) | OFF E 8
c
Stop signal (Y27) OFF 5‘ o
=3
Speed-position switching enable signal T o
OFF S @
(Y2C) S8
[\
PLC READY signal (Y2D) ON 35
(o}
When the positioning speed is set @
(2]
exceeding "[Pr5 | Speed limit T
Buffer memory Positioning data No error 9 r . P ) %
value", the positioning is executed o
o
at "[Pr5 ] Speed limit value". 3
=
g
=
=}
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(c) Device used by the user

Device Description
X37 Variable parameter change command
X38 Positioning data write command
X39 Speed-position control positioning start command
X3B Speed-position control positioning restart command
D29 Positioning mode
D31 Positioning address P1 (lower 16 bits)
D32 Positioning address P1 (upper 16 bits)
D33 Positioning speed V1 (lower 16 bits)
D34 Positioning speed V1 (upper 16 bits)
M46 Speed-position control positioning start command pulse
M58 Speed-position control positioning restart command pulse

(d) Program example

Positioning mode (Speed-position control

3 } FF HF FF {movP K1 D29} switch mode)
; un
‘ {BMOVPD29 G25 K1 } Set variable parameters to the QD73A1.
X38 X14 Y22 Y23 !
! } F raa F {DMOVPK5000 D31  J Positioning address P1 (5000pulse)
i {DMOVPK1000 D33 ]i Positioning speed V1 (1000pulse/s)
1 Ut 1
' {BMOVPD31 G302 K4 J Set positioning data to the QD73A1.
x3|9 - Command the start of the speed-position

~
)
-
[%2]
=
0y
o

-

control switch mode.

} { | HF FF HF FF HF {SET Y22 ] Turn on Forward start signal.
[SET voc 1 Turn on Speed-position switching enable
signal.
XSIB - Command the restart of the speed-position
f LPLS M58 ] control switch mode.
mMe8 - X1 X14 Y27 Y22 Y23 [SET 26 y Turn on Speed-position mode restart
I 1T AT AT Z4l AT L Signa'.
[SET voc 1 Turn on Speed-position switching enable
signal.
Y22 X22 DX14 Y26
[ i} ¥ +F {RST Y22 } Turn off Forward start signal.
X17
1 —
X18
L
Y26 X22 DX14 -positi
: 0 s [RST Y26 ) T_urn off Speed-position mode restart
signal.
X23
—
X17
1 —
X18
L

{END ]

*1 Variable parameters and positioning data can be set through GX Works2 also. ([__5 Page 108, Section 6.3, Page 109,
Section 6.4)
The sequence program that sets variable parameters and positioning data is unnecessary when the data were set
through GX Works2.
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(4) Speed control operation program
This program executes speed control using the speed control function of the speed-position control switch mode.

Suppose that parameters are already set. ((_> Page 117, Section 7.3.1)

(a) Program detail
» As X3C is turned on, the positioning mode is set to "speed-position control switch mode".

» As X3D is turned on, the following positioning data is written.

Item Setting detail

Positioning speed V1 1000pulse/s

» As X3E is turned on, the module starts speed control of forward run. As X3F is turned on, the module
starts speed control of reverse run.

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON
Lower limit signal (RLS) ON 7
QD73A1 READY signal (X11) ON
BUSY signal (X14) OFF
Excessive error signal (X17) OFF
Error detection signal (X18) OFF
Forward start complete signal (X22) OFF
Reverse start complete signal (X23) OFF N
, Synchronization flag (X24) ON ww
I/O signal — @ =
Forward start signal (Y22) OFF § z
Reverse start signal (Y23) OFF S' %
Speed-position mode restart signal (Y26) | OFF '@__g
Stop signal (Y27) OFF S3
=}
Speed-position switching enable signal g §
OFF 8 g
(Y2C) EN)
PLC READY signal (Y2D) ON % 3
e e . (oM7)}
When the positioning speed is set % §
e exceeding "[Pr5 | Speed limit 32
Buffer memory Positioning data No error . 3
value", the positioning is executed "
at "[Pr5 ] Speed limit value". E’
3
@)
o
ES
=
c
g
=
=}
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(c) Device used by the user

Device Description
X3C Speed control operation change command
X3D Positioning data write command
X3E Forward run command
X3F Reverse run command
D28 Positioning mode
D62 Positioning speed V1 (lower 16 bits)
D63 Positioning speed V1 (upper 16 bits)
M50 Speed control command pulse

(d) Program example

! Turn off Speed-position switching enable
, f I {RST v2c ] signal.
, - Positioning mode (Speed-position control
, LMOVP K1 D28 T switch mode)
1 Ui\
H {BMOVPD28 G25 K1 T Set variable parameters to the QD73A1.
| X3D X14 Y22 Y23
— 4 W W {DMOVPK1000 D62  J Positioning speed V1 (1000pulse/s)
un
' {BMOVPD62 G304 K2 T Set positioning data to the QD73A1.
X3E
— | {PLS M50 1} Command speed control.
XS}J
M50 X11 X14 Y27 X3E Y23
— | { | +F 1F { } 1F {SET Y22 1 Turn on Forward start signal.
LXS.F v
I rd {SET Y23 J Turn on Reverse start signal.
Y22 X22 DX14 Y26
— | '} HF HF [RST Y22 J Turn off Forward start signal.
X17
-
X18
L
Y23 X23 DX14 Y26
} { | W F {RST Y23 ] Turn off Reverse start signal.
X17
-
X18
L
{END ]

*1 Variable parameters and positioning data can be set through GX Works2 also. (_5 Page 108, Section 6.3, Page 109,
Section 6.4)
The sequence program that sets variable parameters and positioning data is unnecessary when the data were set
through GX Works2.
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7.3.4 Fixed-feed operation program

This program executes positioning in the address increasing direction according to the specified movement amount
and speed. Execute fixed-feed operation by turning on Fixed-feed start command repeatedly. Use the current value
change function and positioning start in the absolute system. Suppose that parameter setting and OPR were

completed. ({_ 7 Page 117, Section 7.3.1, Page 119, Section 7.3.2)

(1) Program detail

» As X40 is turned on, the following positioning data are written.

Item Setting detail
Positioning address P1 20000pulse
Positioning speed V1 1000pulse/s

» As X41 is turned on, the module starts fixed-feed operation.

(2) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON
Lower limit signal (RLS) ON
QD73A1 READY signal (X11) ON
BUSY signal (X14) OFF
Excessive error signal (X17) OFF :, ;
Error detection signal (X18) OFF : s
L=
Absolute positioning start complete signal %3
I/O signal P o P 9 OFF — $. é
(X21) T2
D 3
Synchronization flag (X24) ON g—‘g,_
Absolute positioning start signal (Y21) OFF § g
Stop signal (Y27) OFF sg
. [0]
PLC READY signal (Y2D) ON § 5
When the positioning speed is set g g
Q
exceeding "[ Pr5 | Speed limit =
Buffer memory Positioning data No error X "9 r . P . m I
value", the positioning is executed 3
at "[Pr5 ] Speed limit value". %’
@
3
)
o
=R
=
c
g
=
=}
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(3) Device used by the user

Device Description
X40 Fixed-feed positioning data write command
X41 Fixed-feed start command
D57 New current value (lower 16 bits)
D58 New current value (upper 16 bits)
D60 Positioning address P1 (lower 16 bits)
D61 Positioning address P1 (upper 16 bits)
D62 Positioning speed V1 (lower 16 bits)
D63 Positioning speed V1 (upper 16 bits)
D90 Current value change request
M53 Fixed-feed positioning data write command pulse
M61 Current value change command

(4) Program example

Positioning address P1 (20000pulse)

Positioning speed V1 (1000pulse/s)

Set positioning data to the QD73A1.

Command the fixed-feed positioning start.

New current value (Opulse)

Set a new current value to the QD73A1.

Completes setting a current value.

Command a current value change.

Request a current value change.

Reset the current value change.

Turn on Absolute positioning start signal.

Turn off Absolute positioning start signal.

A0 Aig :
I rd { DMOVPK20000 D60 1
{DMOVPK1000 D62 1
U1\
{BMOVPD60 G302 K4 1
X41
— | [PLs  Ms53 ]
M53  X11 X14 Y27
— | {} HF I [DMOVPKO D57}
U1\
{BMOVPD57 G80 K2 1
{SET  M61 1
M61
— | [MOV K1 poo ]
U\
{BMOVPD90 G90 K1 1
U\
{= G0 KO ] [RST M61 ]
Y21 X21
£ I [SET Y21 ]
Y21 X21  DX14 .
f 1T rdl {RST Y21 1
X17
X18
{END ]
*1 Positioning data can be set through GX Works2 also. (_= Page 109, Section 6.4)

The sequence program that sets positioning data is unnecessary when the data were set through GX Works2.



7.3.5 JOG operation program

CHAPTER 7 PROGRAMMING

This program executes JOG operation while a JOG start command is on. Suppose that parameters are already set.

(_Page 117, Section 7.3.1)

(1) Program detail
* As X42 is turned on, JOG speed is written.

Item

Setting detail

JOG speed

10000pulse/s

* As X43 is turned on, the module executes forward JOG operation. As X44 is turned on, the module executes

reverse JOG operation.

(2) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External /O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
QD73A1 READY signal (X11) ON
BUSY signal (X14) OFF
External stop signal (X1D) OFF
Synchronization flag (X24) ON
I/O signal —
Forward JOG start signal (Y24) OFF
Reverse JOG start signal (Y25) OFF
Stop signal (Y27) OFF
PLC READY signal (Y2D) ON
When " JOG speed" is set
Buffer memory JOG speed No error exceeding " Sp.eed limit
value", the operation is executed at
"[Pr5 ] Speed limit value".
(3) Device used by the user
Device Description
X42 JOG speed write command
X43 Forward JOG command
X44 Reverse JOG command
D72 JOG speed (lower 16 bits)
D73 JOG speed (upper 16 bits)
M55 JOG command
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(4) Program example

X42 X14 Y24 Y25
f F r 45 ¥ [DMOVPK10000 D72 ] JOG speed (10000pulse/s)
Ui\
{BMOVPD72 G84 K2 1 Set JOG speed data to the QD73A1.
ar . Y kv {SET M55 ] Turn on JOG command
I 1T Al AT L .
X44
M55 X43 Y25
— f {} HF (Y24 Turn on/off Forward JOG start signal.
X44 Y24
f 245 (Y25 Turn on/off Reverse JOG start signal.
X43 X44
t +F {RST M55 1 Turn off JOG command.
X1D
-
{END ]
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7.3.6 Control change program

(1) Current value change program

This program changes the current value to "0".

(a) Program detail

As X45 is turned on, the current value is changed.

Item Setting detail

New current value Opulse

(b) Execution condition

Check item Condition Note
WDT error, H/W error signal (X10) OFF
BUSY signal (X14) OFF
I/0 signal — —
Error detection signal (X18) OFF
Synchronization flag (X24) ON
(c) Device used by the user 7
Device Description
X45 Current value change command
D100 New current value (lower 16 bits)
D101 New current value (upper 16 bits)
D90 Current value change request
~N N
M61 Current value change w w
[«2)
o3
(d) Program example o
,:-’- 35
S G
[eRg=}
X45 X14 n:;'(o
f HF {DMOVPKO D100 New current value (Opulse) 2 é—'
(]
un - =
{BMOVPD100  G80 K2 Set a new current value to the QD73A1. g a
)
{SET M61 Completes the new current value setting. 3 2'
M61 @
— | {mMov K1 D90 Current value change 8
&
un 2
{BMOVPD90 G90 K1 Request a current value change. »
<
U1\ &
[= G90 KO ] {RST  Me61 Completes the current value change. 3
g
{END EX
«Q
c
g
=
=}
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(2) Speed change program

This program changes positioning speed.

(a) Program detail

As X46 is turned on, positioning speed is changed.

Item

Setting detail

New speed value 50000pulse/s

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
WDT error, H/W error signal (X10) OFF
QD73A1 READY signal (X11) ON
BUSY signal (X14) ON
O signal Excessive error signal (X17) OFF -
Error detection signal (X18) OFF
Synchronization flag (X24) ON
Stop signal (Y27) OFF
PLC READY signal (Y2D) ON
When" New speed value" is
Buffer memory New speed value No error set exceeding " Speed limit
value", the operation is executed at
"[Pr5 ] Speed limit value".
(c) Device used by the user
Device Description
X46 Speed change command
D102 New speed value (lower 16 bits)
D103 New speed value (upper 16 bits)
D91 Speed change request
M65 Speed change
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(d) Program example

X46 X14
— | i} {DMOVPK50000 D102 New speed value (50000pulse/s)
U
{BMOVPD102  G82 K2 Set a new speed value to the QD73A1.
{SET M65 Completes the new speed value setting.
M65
— | {mMOV K1 D91 Speed change
UM
{BMOVPD91 G91 K1 Request a speed change.
U1\
[= Go1 KO ] {RST  M65 Completes the speed change.

{END

welbouid abueyo jonuon 9'¢/
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(3) Deviation counter clearing program

This program clears the deviation counter to 0.

(a) Program detail

As X47 is turned on, the deviation counter is cleared to 0.

Item

Setting detail

Deviation counter clear command

1: Clear the deviation counter

(b) Execution condition

Check item Condition Note
WDT error, H/W error signal (X10) OFF
BUSY signal (X14) OFF
1/O signal —
Error detection signal (X18) OFF
Synchronization flag (X24) ON
(c) Device used by the user
Device Description
X47 Deviation counter clear command
D86 Deviation counter clear request
M10 Deviation counter clearing completion check
(d) Program example
X47 X14
— +F {MOVP K1 D86 Deviation counter clear command
un Command deviation counter clear to the
-
{BMOVPDS86 G86 K1 QD73A1.
. Command to check the deviation counter
LSET M10 clear.
M10 un
— = G86 KO ] {RST  M10 Completes clearing the deviation counter.
{END
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7.3.7 Stop program during positioning

This program stops the positioning in execution.

(a) Program detail

As X3A is turned on, the module stops the positioning in execution.

(b) Device used by the user

Device Description

X3A Stop command

(c) Program example

X3A  X14 )
f '} {SET Y27 Turn on Stop signal.
X3A X14 .
¥ HF {RST Y27 Turn off Stop signal.
{END

Buiuonisod Bunnp welboid doyg /€77
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7.4 When Using the Module in a Remote I/O Network

This section introduces program examples of when the QD73A1 is used in a MELSECNET/H remote I/O network.

Point />

For details on a MELSECNET/H remote I/O network, refer to the following.
[ 1 Q Corresponding MELSECNET/H Network System Reference Manual (Remote 1/0 network)

(1) System configuration

Remote master station (station No.0) Remote I/O station (station No.1)
QCPU

—— QJ71LP21-25 X/Y0O to X/Y1F
QX10 X20 to X2F
QX10 X30 to X3F

QJ72LP25-25
QX10 X1000 to X100F
QY10 Y1010 to Y101F

First half: (Empty O point)
Second half: X/Y1020 to X/Y103F
(Intelli. 32points)

]

GX Works2

Network No.1
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(2) Setting on the master station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC Series", and select the CPU module used for "PLC Type".

@) [Project]=>[New...]

New Project E

Project Type: oK I

Simple Project -

I _I Cancel |
[~ Use Label

PLC Series:

| QCPU {2 mode) |
FLC Type:

|Q1oupH =]
Language:

ILadder ;I

2. Display the network parameter setting window, and configure the setting as follows. 7

@) Project window=>[Parameter]=>[Network Parameter]
=>[Ethernet/CC IE/MELSECNET]

" Neiwork Parameter - MELSECNET/CC IE/Ethernet Module Configuration

I Set the netwark canfiguration setting in the CC IE Field configuration window
Module 1 Module 2 Module 3
e WMIET/H{Remote Master) ~ [Mone + [Here

Start 1/0 Mo, ] ~

Hetwork Ho. 1 B

Total Statians [ =

Group Ko, =

Station Mo, g

Hode Cniine - =

C

Hetwork Range Assignment @

3

Refresh Parameters «@

- -

Interrupt Settings 5

(0]

o

Q

c

[0]

4 | 5
[V]

P

[0]

Mecessary Setting( o Setting | Already Set ) Set i it is needed( o Setting | Aeady Set ) =X

TR, ¢ Valid Module During Other Station Access [1 = @
Interlink Transmission Paramet =
[T TIETEERON FAATEIEE | e input 16-point unib(HEX) ba start O Ko, in which module is mounted. o
Acknowledgs XY z
Aot || Reuting Parameters | Assignment Image Check End Cancel | s
£

) Print Windaw
Prink Window. . | Ao Group Setting. . 3
~
< | 7]

143



144

3. Display the network range assignment setting window, and configure the setting as follows.

L@ Project window=>[Parameter]=>[Network Parameter]

&> [Ethernet/CC IE/MELSECNET]=>| Metwork Range Assignment | button

+": Network Parameter Assignment the MNET/10(H) Remote Station Network Range Module No.: 1

Setup common parameters and [/O assignments,

Assignment Method
IMonitaring Ti 200 ¥ 10ms
" Poirks/Start (eI FETAIE) 1T Parameter Mame
Tokal 5l -
¢ StartjEnd stoagonsve Switch Screens  |BW Setting -

M5k, -» RSt M5k, <- RSt M5k, -» RSt M5k, <- RSt -
Skation Mo, B B e e
Points | Start | End | Poinks | Start | End | Points | Start | End | Paints | Start | End

il

1

L@ Project window=>[Parameter]=>[Network Parameter]

&> [Ethernet/CC IE/MELSECNET]=>| Metwork Range Assignment | button=>"Switch Screens"
=>"XY Setting"

+": Network Parameter Assignment the MNET/10(H) Remote Station Network Range Module No.: 1

Setup common parameters and [/O assignments,

Assignment Method
IMonitaring Ti 200 ¥ 10ms
" Poirks/Start (eI FETAIE) 1T Parameter Mame
Tokal 5l -
* Start/End Stoagon;ave Switch Screens  [RY Setting -

M5k, -» RSt M5k, <- RSt -

Skation Mo, i i * *
Points | Start | End | Poinks | Start | End | Points | Start | End | Points | Start | End |
1 256 | 1000 | 10FF | 256 | oooo [oofF | 2se | 1ooo | toFF | 256 | oooo [oofFF «

4. Display the refresh parameter setting window, and configure the setting as follows.

O Project window=>[Parameter]=>[Network Parameter]

<>[Ethernet/CC IE/MELSECNET]>| Refresh Parameters | button

« Network Parameter MNET/10H Refresh Parameter Module No.

Assignment Method

Transient Transmission Error History Skaktus
" Points/Start

(* Overwrite " Hald
{+ Start/End

Link Side: PLC Side o
Dev, Mame | Paoinks Stark End Dev, Mame | Paoinks Stark End

Transfer 5B SE 51z aoog O1FF| 4% |SB 51z oooo 01FF —
Transfer S S 51z 000 OIFF| 4 [ 51z 000 01FF
Random Cyclic LE - -
Random Cyclic L - -
Transfer 1 LE - G192 oooo IFFF| 4% |& - G192 oooo 1FFF
Transfer 2 Lt - G192 oooo IFFF| 4= |w - G192 ooooo O01FFF
Transfer 3 L - 256 1000 1OFF| 4= | - 256 1000 10FF
Transfer 4 LY - 256 1000 10FF| 4= | - 256 1000 10FF
Transfer 5 - - -
Transfer & -  nd - -

5. Write the set parameters to the CPU module on the master station. Then reset the CPU module or

turn off and on the power supply of the programmable controller.

O [Online]=>[Write to PLC...]

<

or Power off — on



(3) Setting on the remote 1/O station
1. Createa project on GX Works2.

CHAPTER 7 PROGRAMMING

Select "QCPU (Q mode)" for "PLC Series", and select "QJ72LP25/QJ72BR15(Remotel/O)" for "PLC

Type".
S [Project]=>[New...]

New Project

Braojeck Type:

ISimpIe Project LI

I~ Use Label
PLZ Series:

|QcPU (Q mode) ~|

PLZ Type:

|@araLpesiQIr2ER S(RemateLiO) ~|

Language:

ILadder LI

Cancel

i,

2. Add the QD73A1 to the project on GX Works2.

O Project window=>[Intelligent Function Module]=>Right-click=>[New Module...]

New Module

X

~Module Selection

IQD?D Type Positioning Module

Jap7aat =l

Module Type

Module Mame

r—Mount Position

Ease Mo, I- VI

¥ Specify start 2 address | 0020

Maounted Slat Mo, I 2 _q

Acknowledge IO Assignment

(Hy 2 Slots Occupy [{emptyd 16 poinks + 32 points]

~ Title setting

Title

Cancel

.
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3. Display the QD73A1's switch setting window, and configure the setting as follows.

L@ Project window=>[Intelligent Function Module]=>[QD73A1]=>[Switch Setting]

Switch Setting 0010:QD73A1 =
Item Axis #1
Rotation direction setting H; i
Accumulated pulse setting -14800 to 14800pulse
Multiplication setting 4
OFR direction setting Reverse direction (address decreasing)
OPR. method setting Mear-point dog method
Encoder IjF setting Open collector output
Analog voltage resolution setting 12-bit resolution
::;dngad pulse addition /subtraction add the o a0 ces B,
Deviation counter dear setting Clear the deviation counter when the servo ready signal is OFF.
Zerofgain adjustment mode Mormal
TTeari MNormal mode

The feedback pulse adding/subtracting setting is available
for product information 150420000000000-8 or later.

*This dialog setting is linked to the switch setting of the PLC parameter,
Default value will be shown in the dialog if the switch setting of the PLC ’Tl

parameter contains an out-of-range value. Cancel

Item Setting value
Rotation direction setting Set this item according to the system to be used.
Accumulated pulse setting Set this item according to the system to be used.
Multiplication setting Set this item according to the system to be used.
OPR direction setting Set this item according to the system to be used.
OPR method setting Set the near-point dog method or the count method.
Encoder I/F setting Set this item according to the system to be used.
Analog voltage resolution setting Set this item according to the system to be used.
Feed back pulse addition/subtraction setting Set this item according to the system to be used.
Deviation counter clear setting Set this item according to the system to be used.
Zero/gain adjustment mode/Normal mode setting Set "Normal mode".

4. Write the set parameters to the remote I/O module, then reset the remote 1/0 module.

O [Online]=>[Write to PLC...]

]
Press the switch
‘ = in this direction
’ for a while.
[
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(4) 1/0 signals of the QD73A1

The following is the 1/O signal assignment viewed from the master station side.

(a) Input signal list

CHAPTER 7 PROGRAMMING

Input signal (CPU module < QD73A1)

Input signal (CPU module < QD73A1)

Device No. Signal name Device No. Signal name
X1020 WDT error, H/W error signal X1030 OPR start complete signal
X1021 QD73A1 READY signal X1031 Absolute positioning start complete signal
X1022 OPR request signal X1032 Forward start complete signal
X1023 OPR complete signal X1033 Reverse start complete signal
X1024 BUSY signal X1034 Synchronization flag
X1025 Positioning complete signal X1035
X1026 In-position signal X1036
X1027 Excessive error signal X1037 Use prohibited
X1028 Error detection signal X1038
X1029 Overflow signal X1039
. Zero/gain adjustment data writing complete
X102A Underflow signal X103A
flag
X102B Servo READY signal X103B Zero/gain adjustment change complete flag
X102C Near-point dog signal X103C Set value change complete flag
) Operating status of the speed-position
X102D External stop signal X103D .
control switch mode
X102E Upper limit signal X103E .
Use prohibited
X102F Lower limit signal X103F

(5) Output signal list

Output signal (CPU module —» QD73A1)

Output signal (CPU module —» QD73A1)

Device No. Signal name Device No. Signal name

Y1020 Y1030 OPR start signal
Y1021 Y1031 Absolute positioning start signal
Y1022 Y1032 Forward start signal
Y1023 Y1033 Reverse start signal
Y1024 Y1034 Forward JOG start signal

Use prohibited
Y1025 Y1035 Reverse JOG start signal
Y1026 Y1036 Speed-position mode restart signal
Y1027 Y1037 Stop signal
Y1028 Y1038 Error reset signal
Y1029 Y1039 Overflow reset signal

Zero/gain adjustment data writing request )
Y102A ) Y103A Underflow reset signal

signal

Zero/gain adjustment change request o
Y102B . Y103B Use prohibited

signal
Y102C Set value change request signal Y103C Speed-position switching enable signal
Y102D Y103D PLC READY signal
Y102E Use prohibited Y103E o

Use prohibited
Y102F Y103F
RS
Point/’

If a "Use prohibited" area is turned on/off through a sequence program, the QD73A1's function cannot be guaranteed.
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(6) Interlock program of MELSECNET/H remote 1/0 network

For programs introduced in Page 149, Section 7.4.1 to Page 177, Section 7.4.7, make interlocks using data link
status of the own station and the other station as shown below.

SB47 H K4
— | (T100

SB49 H K3
— | {T101
SW70.0 H K4
— (T102
SW74.0 H K3
— (T103
SW78.0 H K3
— | (T104

SB20 T100 T101  T102 T103  T104

¥ {mMC  NO M100 J

~M100

R L L L L L LR
n

. Programs described in Page 149, Section 7.4.1, Page 177, Section 747}
. I
A .

A E S S ST S SN S S E S S S S E SN E NSNS NS SN NSNS EEEEEEEE

{MCR NO 1

(7) Program example

Refer to the following.

Program example Reference
Parameter setting program Page 149, Section 7.4.1
Near-point dog method OPR program Page 151, Section 7.4.2 (1)
Count method OPR program Page 154, Section 7.4.2 (2)
Positioning control program Page 157, Section 7.4.3 (1)
Two-phase trapezoidal positioning control program Page 159, Section 7.4.3 (2)
Speed-position control switch mode program Page 161, Section 7.4.3 (3)
Speed control operation program Page 164, Section 7.4.3 (4)
Fixed-feed operation program Page 167, Section 7.4.4
JOG operation program Page 170, Section 7.4.5
Current value change program Page 172, Section 7.4.6 (1)
Speed change program Page 174, Section 7.4.6 (2)
Deviation counter clearing program Page 176, Section 7.4.6 (3)
Stop program during positioning Page 177, Section 7.4.7
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CHAPTER 7 PROGRAMMING

7.41

Parameter setting program

This program sets fixed parameters and variable parameters.

Point />

Parameters described in this section can be set through GX Works2 also. (5 Page 108, Section 6.3)
The sequence program in this section is unnecessary when the parameters were set through GX Works2.

(1) Program detail

» As X20 is turned on, the following fixed parameters are set.

Item Setting detail
Stroke limit upper limit 20000000pulse
Stroke limit lower limit Opulse

Numerator of command pulse multiplication for
electronic gear

Denominator of command pulse multiplication for
electronic gear

» As X21 is turned on, the following variable parameters are set.

(3) Device used by the user

Item Setting detail
Speed limit value 30000pulse
Acceleration time 400ms

Deceleration time 250ms NN
In-position range 10pulse ; g
o @
Positioning mode 0: Position control mode g é
o 2
33
- wgw w =
(2) Execution condition © 3
S5 <
Check item Condition g §-
3 S
WDT error, H/W error signal (X1020) OFF % g-
1/ signal QD73A1 READY signal (X1021) OFF 33
[0]
PLC READY signal (Y103D) OFF 3
5]
o
z
e
E
9]
=

Device Description
X20 Fixed parameter setting command
X21 Variable parameter setting command
DO Stroke limit upper limit (lower 16 bits)
D1 Stroke limit upper limit (upper 16 bits)
D2 Stroke limit lower limit (lower 16 bits)
D3 Stroke limit lower limit (upper 16 bits)
D4 Numerator of command pulse multiplication for electronic gear
D5 Denominator of command pulse multiplication for electronic gear
D10 Speed limit value (lower 16 bits)
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Device Description
D11 Speed limit value (upper 16 bits)
D12 Acceleration time
D13 Deceleration time
D14 In-position range
D15 Positioning mode
M1 Fixed parameter setting memory
M2 Variable parameter setting memory
M200 Z(P).REMTO instruction completion
M201 Z(P).REMTO instruction failure
M202 Z(P).REMTO instruction completion
M203 Z(P).REMTO instruction failure
(4) Program example
X20
it {SET M1 T Command fixed parameter settings.
M1 X1020 X1021 Y103D
— | +F +F JF { DMOVP K20000000 DO T Stroke limit upper limit (20000000pulse)
{DMOVP KO D2 T Stroke limit lower limit (Opulse)
- Numerator of command pulse
LMOVP K1 D4 ] multiplication for electronic gear (1)
- Denominator of command pulse
LMOVP K1 D5 ] multiplication for electronic gear (1)
KO >
M200  M201
—} 1F {RST M1 T Completes the fixed parameter settings.
Ko —>——{ZP.REMTO "Jq" K1 K1 H2 KO DO K6 M200 J Set fixed parameters to the QD73A1.
X21
it {SET M2 1 Command variable parameter settings.
M2 o
— | [DMOVPK30000 D10 1 Speed limit value (30000pulse)
{MOVP K400 D12 T Acceleration time (400ms)
{MOVP K250 D13 ] Deceleration time (250ms)
{MOVP K10 D14 In-position range (10pulse)
{MOVP KO D15 ] Positioning mode (Position control mode)
———-zP.REMTO "J1" K2 K1 H2 K20 D10 K6 M202 ] Set variable parameters to the QD73A1.
M202  M203 ] )
} £ {RST M2 T Completes the variable parameter settings.
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CHAPTER 7 PROGRAMMING

7.4.2 OPR program

Programs in this section execute OPR in the near-point dog method or the count method.

(1) Near-point dog method OPR program
This program executes OPR in the near-point dog method. Suppose that fixed parameters and variable

parameters are already set. ([_> Page 149, Section 7.4.1)

(a) Program detail
» As X22 is turned on, the following OPR parameters are written and PLC READY signal (Y103D) turns on.

Item Setting detail
OP address 100pulse
OPR speed 5000pulse/s
Creep speed 500pulse/s

* As X23 is turned on after PLC READY signal (Y103D) turned on, the module executes OPR.

(b) Switch setting

Before executing the program, set "Near-point dog method" to "OPR method setting".

O Project window=>[Intelligent Function Module]=>[QD73A1]=>[Switch Setting]

Switch Setting 0010:QD73A1 =
Item Axis #1
Rotation direction setting Positive voltage is output when the positioning address increases.
Accumulated pulse setting -14800 to 14800pulse
Multiplication setting 4
OFR direction setting Reverse direction (address decreasing)
OPR method setting Mear-point dog method -
Encoder IjF setting Open collector output
Analog voltage resolution setting 12-bit resolution
:Ee;dngai pulse addition /subtraction add the o a0 ces B,
Deviation counter dear setting Clear the deviation counter when the servo ready signal is OFF.
Zerofgain adjustment mode Mormal
TTeari MNormal mode

The feedback pulse adding/subtracting setting is available
for product information 150420000000000-8 or later.

*This dialog setting is linked to the switch setting of the PLC parameter,
Default value will be shown in the dialog if the switch setting of the PLC ’Tl

parameter contains an out-ofrange value. Cancel
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(c) Execution condition

Check item Condition

Servo READY signal (READY) ON
Stop signal (STOP) OFF

External I/O signal Upper limit signal (FLS) ON
Lower limit signal (RLS) ON
Near-point dog signal (DOG) OFF
WDT error, H/W error signal (X1020) OFF
QD73A1 READY signal (X1021) OFF
OPR complete signal (X1023) OFF
BUSY signal (X1024) OFF
Excessive error signal (X1027) OFF

1/0 signal Error detection signal (X1028) OFF
OPR start complete signal (X1030) OFF
Synchronization flag (X1034) ON
OPR start signal (Y1030) OFF
Stop signal (Y1037) OFF
PLC READY signal (Y103D) OFF

Buffer memory OPR parameters No error

(d) Device used by the user

Device Description
X22 OPR parameter setting command
X23 OPR command
D20 OP address (lower 16 bits)
D21 OP address (upper 16 bits)
D22 OPR speed (lower 16 bits)
D23 OPR speed (upper 16 bits)
D24 Creep speed (lower 16 bits)
D25 Creep speed (upper 16 bits)
M3 OPR parameter writing
M6 OPR parameter setting memory
M7 OPR command pulse
M210 Z(P).REMTO instruction completion
M211 Z(P).REMTO instruction failure




(e) Program example

CHAPTER 7 PROGRAMMING

Txgp T
i [SET M3 Command OPR parameter settings.
M3 X1020 X1021 Y103D
— | HF H H [DMOVPK100 D20 OP address (100pulse)
{DMOVPK5000 D22 OPR speed (5000pulse/s)
{ DMOVP K500 D24 Creep speed (500pulse/s)
KO
M210 1
} £ {RST M3 Completes the OPR parameter settings.
{SET M6 Command to turn on PLC READY signal.
tK0O —>——ZP.REMTO "1 D20 K6 M210 Set OPR parameters to the QD73A1.
M6 i X1034
— ——} (Y103D ) Turn on/off PLC READY signal.
X23
f {PLS M7 Command OPR.
M7 X1021 X1023 X1024 Y1037 Y1030 X1030 7
f {1 +F JF JF I JF [SET Y1030 J Turn on OPR start signal.
Y1030 X1030 X1024
f {1 JF {RST Y1030 J Turn off OPR start signal.
X1027
X1028

*1 OPR parameters can be set through GX Works2 also. ((__5 Page 108, Section 6.3)
The sequence program that sets OPR parameters is unnecessary when the parameters were set through GX Works2.
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(2) Count method OPR program
This program executes OPR in the count method. Suppose that fixed parameters and variable parameters are
already set. ((_ s Page 149, Section 7.4.1)

(a) Program detail
* As X22 is turned on, the following OPR parameters are written and PLC READY signal (Y103D) turns on.

Item Setting detail

OP address 100pulse

OPR speed 5000pulse/s

Creep speed 500pulse/s

Setting for the movement amount after near-point

2000pulse
dog ON

* As X24 is turned on after PLC READY signal (Y103D) turned on, the module executes OPR.

(b) Switch setting

Before executing the program, set "Count method" to "OPR method setting".

O Project window=>[Intelligent Function Module]=>[QD73A1]=>[Switch Setting]

Switch Setting 0010:QD73A1
Ttem Axis #1 |
Rotation direction setting Positive voltage is output when the positioning address increases.
Accumulated pulse setting -14800 to 14800pulse
Multiplication setting 4
OFR direction setting Reverse direction (address decreasing)
OPR method setting -
Encoder IjF setting Open collector output
Analog voltage resolution setting 12-bit resolution
::;dngad pulse addition /subtraction add the o a0 ces B,
Deviation counter dear setting Clear the deviation counter when the servo ready signal is OFF.
Zerofgain adjustment mode Mormal
TTeari MNormal mode

The feedback pulse adding/subtracting setting is available
for product information 150420000000000-8 or later.

*This dialog setting is linked to the switch setting of the PLC parameter,
Default value will be shown in the dialog if the switch setting of the PLC ’TI

parameter contains an out-ofrange value. Cancel
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(c) Execution condition

Check item Condition

Servo READY signal (READY) ON

Stop signal (STOP) OFF
External I/O signal

Upper limit signal (FLS) ON

Lower limit signal (RLS) ON

WDT error, H/W error signal (X1020) OFF

QD73A1 READY signal (X1021) OFF

BUSY signal (X1024) OFF

Excessive error signal (X1027) OFF

Error detection signal (X1028) OFF
I/O signal

OPR start complete signal (X1030) OFF

Synchronization flag (X1034) ON

OPR start signal (Y1030) OFF

Stop signal (Y1037) OFF

PLC READY signal (Y103D) OFF
Buffer memory OPR parameters No error

(d) Device used by the user 7
Device Description
X22 OPR parameter setting command
X24 OPR command
D20 OP address (lower 16 bits)
D21 OP address (upper 16 bits) :: -:
D22 OPR speed (lower 16 bits) ; g
D23 OPR speed (upper 16 bits) % i
D24 Creep speed (lower 16 bits) E é-
D25 Creep speed (upper 16 bits) % c5°=
D26 Movement amount after near-point dog ON (lower 16 bits) §
D27 Movement amount after near-point dog ON (upper 16 bits) %
M3 OPR parameter writing 5
M6 OPR parameter setting memory %
M7 OPR command pulse g_
M210 Z(P).REMTO instruction completion %
M211 Z(P).REMTO instruction failure E
5
=
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(e) Program example

{ DMOVP K100 D20

{DMOVPK5000 D22

{ DMOVP K500 D24

{DMOVPK2000 D26

KO
M210
| {RST M3
{SET M6
K0 >——{ZP.REMTO "Jqe D20 K8 M210
M6  1X1034
— ——1 (Y103D
X24
— | {PLS M7
M7  X1021 X1024 Y1037 Y1030
— | {1 H H F {SET Y1030
Y1030 X1030 X1024
— { | F {RST Y1030
X1027
X1028

Command OPR parameter settings.

OP address (100pulse)

OPR speed (5000pulse/s)

Creep speed (500pulse/s)

Movement amount after near-point dog ON
(2000pulse)

Completes the OPR parameter settings.

Command to turn on PLC READY signal.

Set OPR parameters to the QD73A1.

Turn on/off PLC READY signal.

Command OPR.

Turn on OPR start signal.

Turn off OPR start signal.

*1 OPR parameters can be set through GX Works2 also. ((__5 Page 108, Section 6.3)
The sequence program that sets OPR parameters is unnecessary when the parameters were set through GX Works2.
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7.4.3 Major positioning control program

Programs in this section execute major positioning control.

(1) Positioning control program
This program executes positioning control in the absolute system. Suppose that the parameter setting and OPR
were completed. ([_ ¥ Page 149, Section 7.4.1, Page 151, Section 7.4.2)
(a) Program detail

* As X25 is turned on, the following positioning data are written.

Item Setting detail
Positioning pattern 0: Positioning control
Positioning address P1 100000pulse
Positioning speed V1 10000pulse/s

» As X26 is turned on, the module executes positioning control in the absolute system.

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
WDT error, H/W error signal (X1020) OFF =
QD73A1 READY signal (X1021) ON g ;
BUSY signal (X1024) OFF =3
Excessive error signal (X1027) OFF El é
Error detection signal (X1028) OFF é_é'
/0 signal Absolute positioning start complete signal OFF — g 3
(X1031) cg
Synchronization flag (X1034) ON :% %
Absolute positioning start signal (Y1031) OFF _% 2'
Stop signal (Y1037) OFF 8 &
PLC READY signal (Y103D) ON % §.
When the positioning speed is set o
Buffer memory Positioning data No error j:ﬁje:f“tr;i "pn?::?sd;izi;uted g
at "[Pr5 ]| Speed limit value". g
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(c) Device used by the user

Device Description
X25 Positioning data write command
X26 Positioning start command
D31 Positioning pattern
D32 Positioning address P1 (lower 16 bits)
D33 Positioning address P1 (upper 16 bits)
D34 Positioning speed V1 (lower 16 bits)
D35 Positioning speed V1 (upper 16 bits)
M10 Positioning data writing
M40 Positioning start command pulse
M220 Z(P).REMTO instruction completion
M221 Z(P).REMTO instruction failure

(d) Program example

E fif {SET M10 Command to write positioning data.
E M10 X1020 X1024
i I JF {MOVP KO D31 Positioning pattern (Positioning control)
, {DMOVP K100000 D32 Positioning address P1 (100000pulse)
E {DMOVPK10000 D34 Positioning speed V1 (10000pulse/s)
Ko >
, M220  M221
| f FF {RST M10 Completes writing the positioning data.
K0 >———{ZP.REMTO 1t K1 K1 H2 K301 D31 K5 M220 Set positioning data to the QD73A1.
X26
it {PLs M40 Command the positioning start.
M40  X1021 X1024 Y1037 Y1031 X1031
— '} +F F r 48 +F [SET Y1031 J Turn on Absolute positioning start signal.
Y1031 X1031 X1024
— | {1 JF {RST Y1031 J Turn off Absolute positioning start signal.
X1027
X1028

*1 Positioning data can be set through GX Works2 also. ([__3 Page 109, Section 6.4)
The sequence program that sets positioning data is unnecessary when the data were set through GX Works2.
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(2) Two-phase trapezoidal positioning control program
This program executes two-phase trapezoidal positioning control in the absolute system. Suppose that the
parameter setting and OPR were completed. (7 Page 149, Section 7.4.1, Page 151, Section 7.4.2)
(a) Program detail

» As X27 is turned on, the following positioning data are written.

Item Setting detail
Positioning pattern 1: Two-phase trapezoidal positioning control
Positioning address P1 100000pulse
Positioning speed V1 10000pulse/s
Positioning address P2 150000pulse
Positioning speed V2 12000pulse/s

* As X28 is turned on, the module executes two-phase trapezoidal positioning control in the absolute
system.
(b) Execution condition

The execution condition is the same as that of positioning control program. (_ 5 Page 157, Section 7.4.3 (1)
(b))

(c) Device used by the user

Device Description

X27 Positioning data write command

X28 Two-phase trapezoidal positioning control start command :: -:
D31 Positioning pattern ; 2
D32 Positioning address P1 (lower 16 bits) % i
D33 Positioning address P1 (upper 16 bits) éé-
D34 Positioning speed V1 (lower 16 bits) §' c5°-*
D35 Positioning speed V1 (upper 16 bits) 3 §
D36 Positioning address P2 (lower 16 bits) i%; %
D37 Positioning address P2 (upper 16 bits) _% 2'
D38 Positioning speed V2 (lower 16 bits) 8 ?
D39 Positioning speed V2 (upper 16 bits) % 3_
M15 Positioning data writing %
M45 Two-phase trapezoidal positioning control start command pulse %
M230 Z(P).REMTO instruction completion g
M231 Z(P).REMTO instruction failure g
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(d) Program example

%27
! N {SET M15 Command to write positioning data.
' M15 X1020 X1024 e .
' | By By [MOVP K1 D31 Posllt_lon_mg pattern (Two-phase trapezoidal
' positioning control)
. {DMOVP K100000 D32 Positioning address P1 (100000pulse)
E {DMOVPK10000 D34 Positioning speed V1 (10000pulse/s)
| {DMOVP K150000 D36 Positioning address P2 (150000pulse)
E {DMOVPK12000 D38 Positioning speed V2 (12000pulse/s)
Ko >
i M230  M231 ” e
| ]} 1 {RST  MI15 Completes writing the positioning data.
E KO 9—[ZP.REMTO "J1" K1 K1 H2 K301 D31 K9 M230 Set positioning data to the QD73A1.
X28
— | [PLS  M45 Command the positioning start.
M45 X1021 X1024 Y1037 Y1031 X1031
— | {1 +F +F F HF [SET Y1031 J Turn on Absolute positioning start signal.
Y1031 X1031 X1024
— | {1 F {RST Y1031 J Turn off Absolute positioning start signal.
X1027
X1028

*1 Positioning data can be set through GX Works2 also. (= Page 109, Section 6.4)
The sequence program that sets positioning data is unnecessary when the data were set through GX Works2.
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(3) Speed-position control switch mode program
This program switches the positioning mode to the "speed-position control switch mode". Suppose that the
parameter setting and OPR were completed. (7 Page 149, Section 7.4.1, Page 151, Section 7.4.2)

(a) Program detail
* As X29 is turned on, the positioning mode is set to "speed-position control switch mode".

» As X2A is turned on, the following positioning data are written.

Item Setting detail
Positioning address P1 5000pulse
Positioning speed V1 1000pulse/s

* As X2B is turned on, the module starts speed control. The module switches the operation to position
control following an external control switch command.

» As X2D is turned on, the module restarts operation in case that the operation was stopped following a stop
signal input.

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON
Lower limit signal (RLS) ON
QD73A1 READY signal (X1021) ON
BUSY signal (X1024) OFF
Excessive error signal (X1027) OFF I
- - NN
Error detection signal (X1028) OFF w <
Forward start complete signal (X1032) OFF E §
Synchronization flag (X1034) ON 5 S
- Sg
VO signal Forward start signal (Y1032) OFF . %g
Reverse start signal (Y1033) OFF % @
=<
Speed-position mode restart signal 2 Q
OFF o c
(Y1036) =20
3=
Stop signal (Y1037) OFF -5 3
Speed-position switching enable signal <8, %
OFF o 3
(Y103C) 3 %
PLC READY signal (Y103D) ON o)
When the positioning speed is set g
o exceeding "[Pr5 ] Speed limit 5
Buffer memory Positioning data No error . =
value", the positioning is executed
at" Speed limit value".
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(c) Device used by the user

Device Description
X29 Variable parameter change command
X2A Positioning data write command
X2B Speed-position control positioning start command
X2D Speed-position control positioning restart command
D40 Positioning mode
D42 Positioning address P1 (lower 16 bits)
D43 Positioning address P1 (upper 16 bits)
D44 Positioning speed V1 (lower 16 bits)
D45 Positioning speed V1 (upper 16 bits)
M20 Variable parameter change
M21 Positioning data writing
M50 Speed-position control positioning start command pulse
M52 Speed-position control positioning restart command pulse
M240 Z(P).REMTO instruction completion
M241 Z(P).REMTO instruction failure
M242 Z(P).REMTO instruction completion
M243 Z(P).REMTO instruction failure




(d) Program example

X29
it {SET  M20
M20  X1024 Y1032 Y1033

— | HF H H [MOVP K1 D40

O S
M240  M241
f HF [RST  M20
tK0O —>——{ZP.REMTO AN K1 K1 H2 K25 D40 K1 M240

X2A
I [SET  Mm21
M21  X1024 Y1032 Y1033

— | o 4a F F {DMOVPK5000 D42

{DMOVPK1000 D44
KO >
M242  M243
f HF [RST  M21
rK0 —>——ZP.REMTO "1 K2 K1 H2 K302 D42 K4 M242

X2B

— {PLS M50
M50 X1021 X1024 Y1037 Y1032 X1032 Y1036

— | 11 rd 1 1 Zdi 1 {sET Y1032

{SET  Y103C

X2D

— | {PLS M52
M52  X1021 X1024 Y1037 Y1032 Y1033

— [SET  vios

{SET  Y103C

Y1032 X1032 X1024 Y1036

— '} H H [RST Y1032

X1027
-
X1028
_”_
Y1036 X1032 X1024
— I} H [RST Y1036
X1033
_”_
X1027
T
X1028
_”_

*1

CHAPTER 7 PROGRAMMING

Command to change variable parameters.

Positioning mode (Speed-position control
switch mode)

Completes changing the variable
parameters.

Set variable parameters to the QD73A1.

Command to change positioning data.

Positioning address P1 (5000pulse)

Positioning speed V1 (1000pulse/s)

Completes changing the positioning data.

Set positioning data to the QD73A1.

Command the start of the speed-position
control switch mode.

Turn on Forward start signal.

Turn on Speed-position switching enable
signal.

Command the restart of the speed-position
control switch mode.

Turn on Speed-position mode restart
signal.

Turn on Speed-position switching enable
signal.

Turn off Forward start signal.

Turn off Speed-position mode restart
signal.

Variable parameters and positioning data can be set through GX Works2 also. ((__= Page 108, Section 6.3, Page 109,

Section 6.4)

The sequence program that sets variable parameters and positioning data is unnecessary when the data were set

through GX Works2.
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(4) Speed control operation program

This program executes speed control using the speed control function of the speed-position control switch mode.

Suppose that parameters are already set. ((_ 5 Page 149, Section 7.4.1)

(a) Program detail

» As X2E is turned on, the positioning mode is set to "speed-position control switch mode".

» As X2F is turned on, the following positioning data is written.

Item

Setting detail

Positioning speed V1

1000pulse/s

» As X30 is turned on, the module starts speed control of forward run. As X31 is turned on, the module starts

speed control of reverse run.

(b) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
QD73A1 READY signal (X1021) ON
BUSY signal (X1024) OFF
Excessive error signal (X1027) OFF
Error detection signal (X1028) OFF
Forward start complete signal (X1032) OFF
Reverse start complete signal (X1033) OFF
Synchronization flag (X1034) ON
/0 signal Forward start signal (Y1032) OFF -
Reverse start signal (Y1033) OFF
Speed-position mode restart signal
(Y1036) OFF
Stop signal (Y1037) OFF
Speed-position switching enable signal OFF
(Y103C)
PLC READY signal (Y103D) ON
When the positioning speed is set
Buffer memory Positioning data No error exceeding " ?pe(.ed fimit
value", the positioning is executed
at" Speed limit value".




(c) Device used by the user

CHAPTER 7 PROGRAMMING

Device Description
X2E Variable parameter change command
X2F Positioning data write command
X30 Forward run command
X31 Reverse run command
D46 Positioning mode
D48 Positioning speed V1 (lower 16 bits)
D49 Positioning speed V1 (upper 16 bits)
M25 Variable parameter change
M26 Positioning data writing
M30 Speed control command pulse
M250 Z(P).REMTO instruction completion
M251 Z(P).REMTO instruction failure
M252 Z(P).REMTO instruction completion
M253 Z(P).REMTO instruction failure

165
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(d) Program example

X2E
0t {SET M25
{RST  Y103C
M25  X1024
— | o 4a {MOVP Ki D46
——{Z.REMT"J1" K1 K1 H2 K25 D46 K1 M250
M250  M251
} £ {RST  M25
X2F
N {SET  M26
M26  X1024 Y1032 Y1033
— | o 4a F F {DMOVPK1000 D48
KO >
M252  M253
f Hf [RST  M26
K0 —>——{ZP.REMTO "y K2 K1 H2 K304 D48 K2 M252
30
} {PLS  M30
X31
M30  X1021 X1024 Y1037 X30 Y1033 .
— | 11 pdl pdi 11 rdi LSET Y1032
X31 Y1032
} o4 {SET Y1033
Y1032 X1032 X1024 Y1036
— I} H H [RST Y1032
X1027
X1028
Y1033 X1033 X1024 Y1036
— I {1 H H [RST Y1033
X1027
_”_
X1028
_”_

Command to change variable parameters.

Turn off Speed-position switching enable
signal.

Positioning mode (Speed-position control
switch mode)

Set variable parameters to the QD73A1.

Completes changing the variable
parameters.

Command to change positioning data.

Positioning speed V1 (1000pulse/s)

Completes changing the positioning data.

Set positioning data to the QD73A1.

Command speed control.

Turn on Forward start signal.

Turn on Reverse start signal.

Turn off Forward start signal.

Turn off Reverse start signal.

*1 Variable parameters and positioning data can be set through GX Works2 also. ([__5 Page 108, Section 6.3, Page 109,

Section 6.4)

The sequence program that sets variable parameters and positioning data is unnecessary when the data were set

through GX Works2.



7.4.4

Fixed-feed operation program

CHAPTER 7 PROGRAMMING

This program executes positioning in the address increasing direction according to the specified movement amount

and speed. Execute fixed-feed operation by turning on Fixed-feed start command repeatedly. Use the current value

change function and positioning start in the absolute system. Suppose that parameter setting and OPR were
completed. ({_ 7 Page 149, Section 7.4.1, Page 151, Section 7.4.2)

(1) Program detail

» As X32 is turned on, the following positioning data are written.

Item Setting detail
Positioning address P1 20000pulse
Positioning speed V1 1000pulse/s

» As X33 is turned on, the module starts fixed-feed operation.

(2) Execution condition

Check item Condition Note

Servo READY signal (READY) ON
External 1/0 Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o

Lower limit signal (RLS) ON

QD73A1 READY signal (X1021) ON

BUSY signal (X1024) OFF

Excessive error signal (X1027) OFF

Error detection signal (X1028) OFF
/O signal (A;E):(;J:I;t)e positioning start complete signal OFF o

Synchronization flag (X1034) ON

Absolute positioning start signal (Y1031) | OFF

Stop signal (Y1037) OFF

PLC READY signal (Y103D) ON

When the positioning speed is set

Buffer memory Positioning data No error exceeding "[Prs ] Speed limit

value", the positioning is executed
at" Speed limit value".
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(3) Device used by the user

Device Description
X32 Fixed-feed positioning data write command
X33 Fixed-feed start command
D50 Positioning address P1 (lower 16 bits)
D51 Positioning address P1 (upper 16 bits)
D52 Positioning speed V1 (lower 16 bits)
D53 Positioning speed V1 (upper 16 bits)
D100 New current value (lower 16 bits)
D101 New current value (upper 16 bits)
D104 Current value change request
D106 Current value change result check
M35 Variable parameter change
M55 Fixed-feed positioning data write command pulse
M56 Current value change result reading
M260 Z(P).REMTO instruction completion
M261 Z(P).REMTO instruction failure
M262 Z(P).REMTO instruction completion
M263 Z(P).REMTO instruction failure
M264 Z(P).REMTO instruction completion
M265 Z(P).REMTO instruction failure
M266 Z(P).REMFR instruction completion
M267 Z(P).REMFR instruction failure
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(4) Program example

X32
i {SET M35
M35 X1024
— | HF {DMOVPK20000 D50
{DMOVPK1000 D52
{zP.REMTO "1 K1 K1 H2 K302 D50 K4 M260
M260  M261
1} F {RST M35
X33
it [SET M55
M55  X1021 X1024 Y1037
— | '} +F I [DMOVP KO D100
KO >
M262  M263
— | F {MOV K1 D104
KI >
M264  M265
1} 1F {RST M55
{SET  Ms6
tK0 —>——{ZP.REMTO N K2 K1 H2 K80 D100 K2 M262
tK1 ~—>——ZP.REMTO "1 K3 K1 H2 K90 D104  Ki M264
M56
— —r—1{zP.REMFR "J1" K4 K1 H2 K90 D106  Ki M266
{RST  M56
M266  M267
<> KO D106 | {SET M56
Y1031  X1031
= KO D106 +—H—IF {SET Y1031
Y1031 X1031 X1024
— 1} H [RST Y1031
X1027
X1028

CHAPTER 7 PROGRAMMING

Command to change positioning data.

Positioning address P1 (20000pulse)

Positioning speed V1 (1000pulse/s)

Set positioning data to the QD73A1.

Completes changing the positioning data.

Command the fixed-feed positioning start.

New current value (Opulse)

Command a current value change.

Reset the current value change.

Completes setting a current value.

Set a new current value to the QD73A1.

Request a current value change to the
QD73A1.

Read the current value change from the
QD73A1.

Completes checking the current value
change.

Command to check the current value
change again when it is incomplete.

Turn on Absolute positioning start signal.

Turn off Absolute positioning start signal.

*1 Positioning data can be set through GX Works2 also. ({__  Page 109, Section 6.4)
The sequence program that sets positioning data is unnecessary when the data were set through GX Works2.
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7.4.5 JOG operation program

This program executes JOG operation while a JOG start command is on. Suppose that parameters are already set.

(= Page 149, Section 7.4.1)

(1) Program detail
* As X34 is turned on, JOG speed is written.

Item

Setting detail

JOG speed 10000pulse/s

» As X35 is turned on, the module executes forward JOG operation. As X36 is turned on, the module executes

reverse JOG operation.

(2) Execution condition

Check item Condition Note
Servo READY signal (READY) ON
External /0 Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
QD73A1 READY signal (X1021) ON
BUSY signal (X1024) OFF
External stop signal (X102D) OFF
Synchronization flag (X1034) ON
1/0 signal —
Forward JOG start signal (Y1034) OFF
Reverse JOG start signal (Y1035) OFF
Stop signal (Y1037) OFF
PLC READY signal (Y103D) ON
When " JOG speed" is set
ing "[Pr5 imi
Buffermemory | [557]40G speed Noeror oo o cperaion s srsoted
"[CPr5 ] Speed limit value".
(3) Device used by the user
Device Description
X34 JOG speed write command
X35 Forward JOG command
X36 Reverse JOG command
D55 JOG speed (lower 16 bits)
D56 JOG speed (upper 16 bits)
M60 JOG speed writing
M61 JOG command
M270 Z(P).REMTO instruction completion
M271 Z(P).REMTO instruction failure
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(4) Program example

X34
fif [SET M60 ] Command a JOG speed setting.
M60 X1024 Y1034 Y1035
— | HF HF HF [DMOVPK10000 D55  J JOG speed (10000pulse/s)
KO >
M270  M271
— | 245 {RST M60  J} Completes the JOG speed setting.
tKO —>——ZP.REMTO U1t K1 K1 H2 K84 D55 K2 M270 1 Set JOG speed data to the QD73A1.
X35 X1021 X1024 Y1037
— | { | HF HF [SET M61 1 Turn on JOG command.
X36
-
M61 X35 Y1035 .
— | {1 HF (Y1034 )} Turn on/off Forward JOG start signal.
X36 Y1034 .
—} HF (Y1035 Turn on/off Reverse JOG start signal.
X35 X36
W +F [RST M61 ] Tum off JOG command.
X102D
S 7
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7.4.6 Control change program

(1) Current value change program

This program changes the current value to "0".

(a) Program detail

As X37 is turned on, the current value is changed.

Item Setting detail

New current value Opulse

(b) Execution condition

Check item Condition Note
WDT error, H/W error signal (X1020) OFF
BUSY signal (X1024) OFF
1/0 signal —
Error detection signal (X1028) OFF
Synchronization flag (X1034) ON

(c) Device used by the user

Device Description
X37 Current value change command
D100 New current value (lower 16 bits)
D101 New current value (upper 16 bits)
D104 Current value change request
D106 Current value change result check
M70 Variable parameter change
M71 Positioning data change
M280 Z(P).REMTO instruction completion
M281 Z(P).REMTO instruction failure
M282 Z(P).REMTO instruction completion
M283 Z(P).REMTO instruction failure
M284 Z(P).REMFR instruction completion
M285 Z(P).REMFR instruction failure
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CHAPTER 7 PROGRAMMING

(d) Program example

it +f {SET  M70 Command a current value change.
M70
— | {DMOVP KO D100 New current value (Opulse)
——zP.REMTO "1 K1 K1 H2 K80 D100 K2 M280 Set a new current value to the QD73A1.
M280 M281
— | +F {MOV K1 D104 Current value change
KO >
M282  M283
— | I {RsT  M70 Completes the current value change.
[SET  M71 Command to check the current value
t change.
Request a current value change to the
KO 9—[ZP.REMTO "J1" K2 K1 H2 K90 D104 K1 M282 QD73A1.
M71 Read the current value change from the
— ———{zP.REMFR 1t K3 K1 H2 K90 D106 K1 M284 QD73A1.
- Completes checking the current value
{RST  M71 change.
M284 M285
Al Y Ko D106 ] [SET M7 Command to check the current value

change again when it is incomplete.
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(2) Speed change program

This program changes positioning speed.

(a) Program detail

As X38 is turned on, positioning speed is changed.

Item Setting detail
New speed value 50000pulse/s
(b) Execution condition
Check item Condition Note
Servo READY signal (READY) ON
External I/O Stop signal (STOP) OFF
signal Upper limit signal (FLS) ON o
Lower limit signal (RLS) ON
WDT error, H/W error signal (X1020) OFF
QD73A1 READY signal (X1021) ON
BUSY signal (X1024) ON
O signal Excessive error signal (X1027) OFF -
Error detection signal (X1028) OFF
Synchronization flag (X1034) ON
Stop signal (Y1037) OFF
PLC READY signal (Y103D) ON
When" New speed value" is
Buffer memory New speed value No error set exceeding " Speed limit
value", the operation is executed at
" Speed limit value".
(c) Device used by the user
Device Description
X38 Speed change command
D102 New speed value (lower 16 bits)
D103 New speed value (upper 16 bits)
D105 Speed change request
D107 Speed change result check
M75 Speed change
M76 Speed change request check
M290 Z(P).REMTO instruction completion
M291 Z(P).REMTO instruction failure
M292 Z(P).REMTO instruction completion
M293 Z(P).REMTO instruction failure
M294 Z(P).REMFR instruction completion
M295 Z(P).REMFR instruction failure




(d) Program example

X38  X1024
} {SET M75
M75
— | {DMOVPK50000 D102
————o zP.REMTO "1 K1 K1 H2 K82 D102 K2 M290
M290  M291
— | +F {MOV K1 D105
KO >
M292  M293
]} £ {RST M75
{SET M76
Ko —>——{7P.REMTO " K2 K1 H2 K91 D105 K1 M292
M76
— ———{zP.REMFR "1t K3 K1 H2 K91 D107 K1 M294
{RST  M76
M294  M295
— <> KO D107 } {SET  M76

CHAPTER 7 PROGRAMMING

Command a speed change.
New speed value (50000pulse/s)
Set a new speed value to the QD73A1.

Speed change

Completes the speed change.

Command to check the speed change.
Request a speed change to the QD73A1.
Read the speed change from the QD73A1.

Completes checking the speed change.

Command to check the speed change
again when it is incomplete.
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(3) Deviation counter clearing program

This program clears the deviation counter to 0.

(a) Program detail

As X39 is turned on, the deviation counter is cleared to 0.

Item

Setting detail

Deviation counter clear command

1: Clear the deviation counter

(b) Execution condition

Check item Condition Note
WDT error, H/W error signal (X1020) OFF
BUSY signal (X1024) OFF
1/O signal —
Error detection signal (X1028) OFF
Synchronization flag (X1034) ON

(c) Device used by the user

Device Description
X39 Deviation counter clear command
D110 Deviation counter clear request
D111 Deviation counter clearing result check
M80 Deviation counter clear
M81 Deviation counter clearing completion check
M300 Z(P).REMTO instruction completion
M301 Z(P).REMTO instruction failure
M302 Z(P).REMFR instruction completion
M303 Z(P).REMFR instruction failure

(d) Program example

176

X39
it {SET Mms0 1}

M80  X1024
— | +F {MOVP Ki1 D110 ]
ZP.REMTO g1 K1 K1 H2 K86 D110 K1 M300

M300 M3
| iy [RST M80 1}
{SET  Mm81 1
M81

— b——{zP.REMFR "1 K2 K1 H2 K86 D111 K1 M302 ]
{RST  M81 1

M302  M303
<> D111 KO 1 {SET  M81 1

Command deviation counter clear.

Deviation counter clear command

Command deviation counter clear to the
QD73A1.

Completes the deviation counter clear
command.

Command to check the deviation counter
clear.

Read the completion of deviation counter
clear from the QD73A1.

Completes reading the deviation counter
clear.

Command to check the deviation counter
clear again when it is incomplete.



CHAPTER 7 PROGRAMMING

7.4.7 Stop program during positioning

This program stops the positioning in execution.

(a) Program detail

As X3A is turned on, the module stops the positioning in execution.

(b) Device used by the user

Device Description

X3A Stop command

(c) Program example

X3A X1024
} I {SET Y1037 J Turn on Stop signal.

{RST Y1037 J Turn off Stop signal.
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CHAPTER 8 oPRCcONTROL

This chapter describes OPR control.

81 Overview of OPR Control

In "OPR control", a starting point (or OP) of major positioning control is set, and positioning is executed toward the
original point. Use this control to return a machine system at a position other than its OP to the OP when the QD73A1
turned on OPR request signal (X12) at power-on, or after a positioning stop.
OPR request signal (X12) turns on at the following timings.
* When the power is turned on
* When the CPU module was reset
* When OPR starts
* When Servo READY signal (READY) turns off while BUSY signal (X14) is on
* When Servo READY signal (READY) turns off while BUSY signal (X14) is off
(only when "0: Clear the deviation counter when the servo ready signal is OFF." is selected for "Deviation
counter clear setting" in the switch setting)

(1) OPR method
The QD73A1 has two OPR methods so that an OP can be established in the optimum method (determination of
the OP position, or OPR completion) depending on the positioning system configuration or the application.

Set an OPR method in the switch setting. For the setting method, refer to the following.

[ Page 100, Section 6.2

OPR method Operation detail Reference
As the near-point dog turns on, deceleration starts. (The speed decelerates
to "[Pr12] Creep speed".) After the near-point dog turned off, the OPR is Page 179,

Near-point dog method

completed at the operation stop with the first Zero signal™, specifying the Section 8.2

position as the OP.

As the near-point dog turns on, deceleration starts and the machine moves at

" Creep speed". From the position where the near-point dog turned on, Page 181,
Count method the machine moves the distance set in " Setting for the movement Section 8.3

amount after near-point dog ON". Then, the OPR is completed at the

operation stop with the first Zero signal“.

*1 Signal that is output as a single pulse at one motor revolution (e.g. Z-phase signal output from the drive unit)

(2) External I/O signals used for OPR control

©: Necessary O: Necessary as required

Signal required for control
Upper limit signal
OPR method Near-point dog signal . PP . .g .
Zero signal (FLS)/Lower limit signal
(DOG)
(RLS)
Near-point dog method © © O
Count method © © O

178



CHAPTER 8 OPR CONTROL

8.2 Near-point Dog Method

This section describes the operation overview of an OPR method, "near-point dog method".

(1) Operation chart

OPR starts.

1 (Acceleration starts in the direction set on "OPR direction setting" in the switch setting, and the machine moves at
" OPR speed".)

2 As the near-point dog turns on, deceleration starts.

The machine decelerates to " Creep speed", and subsequently moves at the creep speed.
3 (The near-point dog must be on during the deceleration. If the near-point dog turns off during the deceleration, the
OPR is completed at the first Zero signal input after the near-point dog OFF.)

4 Output from the QD73A1 stops at the first Zero signal after the near-point dog OFF.

Returning operation is executed by the coasting amount after Zero signal input, then OPR complete signal (X13) turns
on and OPR request signal (X12) turns off.

As in the following figure, after the near-point dog turned off, the position of the first Zero signal from the pulse
generator becomes the OP.

OPR speed Deceleration at the near-point dog ON
v / /
2 Creep speed
\5 ot
1 3 M 4

Returning operation is executed by the
coasting amount after Zero signal input,
and the OPR is completed.

4

"

E ON x Movement amount after near-point dog ON"!
. Near-pointdog  -r
E Adjust the position where the near-point

b dog turns off so that it is closer to the

Zero signal center of Zero signals.
i If the position overlaps with Zero signal,

poyie Boq juiod-lesN 28

E E D the OPR stop position may deviate by
1 One servomotor one servomotor rotation.
ON " rotation
OPR start signal (Y20) pp R ¥
A T
/U 1% ON ;!
OPR request signal (X12)  5p¢ \ﬂ/ ‘-\\‘:\ E i
{IONS Y L
BUSY signal (X14) g ﬂ R
VD b ON
OPR complete signal (X13) e /1 / o
ON :,’I; K ; "
In-position signal (X16) M OFE! | ‘[
-t 7 ;
ont/ :
Positioning complete signal A .
(X15) _____ 1 4/OFF .

&

Movement amount after near-point !

dOg ON Incons\stent>< 0 >< 0— Value of *1

Md.22| Movement amount after near-point t
dog ON (absolute value) \

\

Current feed value |nconsis‘eﬁ< (Updated according to the movement) ><OP address

----- » Executed by the QD73A1
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(2) Precautions during operation

(a) Another OPR after the completion of OPR
If another OPR is attempted after the completion of OPR, the error "OPR complete signal ON at start" (error
code: 84) occurs.

(b) Positions of the near-point dog OFF and Zero signal

If the position where the near-point dog turns off is close to Zero signal, the Zero signal may be misread,
resulting in deviation of OP by one servomotor rotation. Adjust the position where the near-point dog turns off
so that it becomes closer to the center of Zero signals.

(c) OPR start from the near-point dog ON position
If an OPR start is attempted from the near-point dog ON position, the error "Near-point dog signal ON at start"
(error code: 74) occurs.
Return the workpiece to a position away from the near-point dog using JOG operation, then execute OPR.

(d) Another OPR after the reset of the CPU module

If the CPU module was reset after OPR control was completed and the near-point dog turned off, another OPR

can be started; however, the operation is executed at "[Pr.11 ]OPR speed" to the position of the upper limit
switch (FLS) or the lower limit switch (RLS) since there is no near-point dog placed in the OPR direction.

(e) Outside the stroke limit range

If the workpiece moved outside the stroke limit range, the error "Outside the stroke limit range" (error code:
100) occurs; although, the operation continues. In this case, the OPR is completed normally if the near-point
dog is placed on the OPR direction.
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83 Count Method

This section describes the operation overview of an OPR method, "count method".
OPR in the count method can be executed also in case of the following.

* OPR on the near-point dog ON

» Another OPR after completion of OPR

(1) Operation chart

OPR starts.

1 (Acceleration starts in the direction set on "OPR direction setting" in the switch setting, and the machine moves at
"[Pri1 JOPR speed".)

2 As the near-point dog turns on, deceleration starts.

3 The machine decelerates to " Creep speed", and subsequently moves at the creep speed.

4 Output from the QD73A1 stops at the first Zero signal after the machine moved by the amount set in " Setting
for the movement amount after near-point dog ON".

5 Returning operation is executed by the coasting amount after Zero signal input, then OPR complete signal (X13) turns

on and OPR request signal (X12) turns off.

As in the following figure, after the machine moved the amount set in "[Pr13 ] Setting for the movement amount
after near-point dog ON", the position of the first Zero signal from the pulse generator becomes the OP.

1] OPR speed Deceleration at the near-point dog ON
v
/ - Creep speed

m Setting for the movement amount after near-point dog
ON

7z 55

» t

Returning operation is executed by the coasting
amount after Zero signal input, and the OPR is
completed.

ON \\_._ Movement amount after near-point dog ON"!

| Near-pointdog o i Adjust [Pr.13] Setting for the movement amount

poyleN JUnoy €'

E' after near-point dog ON so that it is closer to the

. T center of Zero signals.
Zero signal H I.l I.l If it overlaps with Zero signal, the OPR stop

— position may deviate by one servomotor rotation.
One servomotor
ON rotation

OPR start signal (Y20) opg 5
N

4" % ON

OPR request signal (X12) OFF [ “.‘\\‘
,' TONH N

I

In-position signal (X16) /M OFF/

I

Positioning complete signal
(x15) 1 -L/OFF

[Md.6] Movement amount after near-point i
dog ON Inconsist «§< 0 ' 0—Value of *1
Md.22| Movement amount after near-pointnconssen { ' ><
dog ON (absolute value) \

\

Current feed value InconsistemX (Updated according to the movement) ><OP address
----%» Executed by the QD73A1
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(2) Precautions during operation

(a)

Setting for the movement amount after near-point dog ON
If "[Pr.13 ] Setting for the movement amount after near-point dog ON" is smaller than the deceleration distance

from "[Pr.11 JOPR speed"to " Creep speed", the error "Setting for the movement amount after near-point
dog ON Outside the setting range" (error code: 22) occurs, and the OPR does not start.
In addition, if the position after the move according to "[Pr.13 ] Setting for the movement amount after near-point

dog ON" is close to Zero signal, the Zero signal may be misread, resulting in deviation of OP by one

servomotor rotation. Set "[Pr.13 | Setting for the movement amount after near-point dog ON" so that the position
after the move becomes closer to the center of Zero signals.

(b) OPR start while near-point dog is on

The operation is as follows.

1 OPR starts.

Setting for the movement The workpiece moves in the direction that is
amount after near-point 2 opposite from the specified OPR direction at

5 " OPR speed".

As the near-point dog turns off, deceleration
starts.

After an operation stop, OPR starts in the
specified OPR direction.

As the near-point dog turns on, the
workpiece moves the amount set in

" Setting for the movement amount
after near-point dog ON". Then, the OPR is
completed at the first Zero signal after the

Near-point
dog OFF

Zero signal
move.

(c)

Outside the stroke limit range

If the workpiece moved outside the stroke limit range, the error "Outside the stroke limit range" (error code:
100) occurs; although, the operation continues. In this case, the OPR is completed normally if the near-point
dog is placed on the OPR direction.
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8.4 Operation Timing and Processing Time of OPR Control

This section explains the operation timing and processing time of OPR control.

v
OPR control"! | E
/ - > t
| E : :
A 2|
ION! !
OPR start signal Y W 4
(v20) OFF [ !
' 1 ON : |
BUSY signal E
i ON i b
OPR start complete signal : :
(x20) OFF J ! . 4
: : 1 I U
ON 1 i 131
OPR request signal H
(X12) | y OFF
ON i i

OPR complete signal 777777777 ]
(X13) v OFF

*1 This is an indication of internal commands, and does not match with the actual analog output waveform.

The following values apply to t1 to t3.

t1 t2 t3
0.7 to 1.2ms 0 to 0.5ms 0to 0.5ms

|0JJU0D ¥ O 40 awi) Buisseooid pue Buiwi) uonelsdo '8
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8.5

OPR Parameter Setting

For the QD73A1 to execute OPR, OPR parameters must be set. If the data are not set, default values are used for
control.

The default values are set also when the power was turned off and on, or when the CPU module was reset.

The following table lists the OPR parameters to be set, setting condition, and check timing.

Buffer
L. . Setting Check timing of the memory
Setting item Setting range Default value .
condition set data address
(decimal)
OP address -2147483648 to 0 oulse 40
u
2147483647 pulse P 41
42
OPR speed 1 to 4000000pulse/s | 10000pulse/s 43
PLC READY ) 44
Creep speed 1 to 4000000pulse/s | 1000pulse/s signal (Y2D) When OPR start signal 45
(Y20) is turned on
Setting for the must be off.
movement amount
after near-point do 0t 75 pulse 46
-pol u
P 9 | 2147483647pulse P 47
ON (set only for the
count method)
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CHAPTER 9 MAJOR POSITIONING CONTROL

CHAPTER 9 wmAJOR POSITIONING CONTROL

"Major positioning control" is executed using "variable parameters" and "positioning data" stored in the QD73A1. The
position control mode or the speed-position control switch mode is executed by setting a variable parameter

"[Prs ] Positioning mode" and a positioning data item "[Da.1 ] Positioning pattern" and by starting the positioning data.

9.1

Overview of Major Positioning Control

The following types of "major positioning control" are executed when a positioning start signal (Y21 to Y23) is turned

on.

Major positioning control Start signal Description Reference
Positioning is executed from the current
position to a specified position at a specified
speed. Page 191,

Position control
mode

Positioning control

Two-phase
trapezoidal
positioning control

* Absolute positioning start
signal (Y21)

» Forward start signal (Y22)
(incremental positioning)

* Reverse start signal (Y23)
(incremental positioning)

[Buffer memory setting]
. Positioning mode: 0
. Positioning pattern: 0

Section 9.6.1 (1)

Positioning is executed to the address
specified with " Positioning address
P1" at " [Da3 JPositioning speed V1", then to
the address specified with " Positioning

address P2" at " Positioning speed V2"
by one positioning start signal.
[Buffer memory setting]

. Positioning mode: 0
« [[Da.1 ]Positioning pattern: 1

Page 192,
Section 9.6.1 (2)

Speed-position control switch mode

» Forward start signal (Y22)
(Speed-position control
switchover)

* Reverse start signal (Y23)
(Speed-position control
switchover)

Operation starts according to the positioning
speed set beforehand by one positioning start
signal, then the operation switches to position
control by Speed-position switching
command signal (CHANGE).

If the operation stopped by Stop signal after
the input of Speed-position switching
command signal (CHANGE), the positioning
can be continued by requesting a restart.

In addition, the positioning address
(movement amount) can be changed if it is
before the input of Speed-position switching
command signal (CHANGE).

[Buffer memory setting]

. Positioning mode: 1
. Positioning pattern: 0

Page 195,
Section 9.6.2
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9.2

Data Required for Major Positioning Control

This section describes "positioning data" required for "major positioning control".

(1) Composition of positioning data and setting details

Positioning data

Setting detail

Da

Positioning pattern

Select a control pattern of major positioning from "positioning control" or "two-phase trapezoidal
positioning control".

a

Positioning address P1

Set the address that is the destination of major positioning control.

a

Positioning speed V1

Set the command speed of major positioning control.

a

o o o
ES w N -

Positioning address P2

In two-phase trapezoidal positioning control, set the destination address of after the move to the
address set to " Positioning address P1".

Positioning speed V2

In two-phase trapezoidal positioning control, set the command speed to move to the address set to
" Positioning address P2".

186

The settings of to depend on "[Pre | Positioning mode" and "[Da.1 | Positioning pattern".
(L_= Page 187, Section 9.3)

(2) Sub functions for major positioning control
For details on "sub functions" that can be combined with major positioning control, refer to the following.

[ 5 Page 29, Section 3.3 (4)
For details on each sub function, refer to the following.

[ 5~ Page 208, CHAPTER 11
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9.3 Relation Between Each Control and Positioning Data

Setting items and details of positioning data depend on the settings of a positioning data item "[ Da.1 ]Positioning

pattern" and a variable parameter "[_Pr9 ]| Positioning mode".
The following table shows the positioning data setting items for each type of control.

Settings of "[ Pr9 | Positioning mode"

Positioning data . 1: Speed-position control
0: Position control mode

switch mode

0: Positioning control © —
Positioning
pattern 1: Two-phase trapezoidal o
positioning control

Da2 | | Positioning address P1 © ©
Positioning speed V1 © ©
Positioning address P2 O —

O

Da.5 Positioning speed V2

©: Set always

O: Set only for two-phase trapezoidal positioning control
—: Setting not required (The setting is ignored. Use the default value or a value that does not cause an error.)

For details on each control and setting, refer to the following.
[ 7 Page 190, Section 9.6
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9.4 Specifying a Positioning Address

This section describes systems to specify a position for control using positioning data.

(1) Absolute system

Positioning is executed using the current address as the start address and the address set with

"[[Da.2 ]Positioning address P1" as the end address.

- Start point

Address 100 ->End point

Address 100
Address

150

Address 300

Address 150

Address 100

Address 150
2

A S

OoP i i
(Reference point) 100 150 300

A point B point C point

Within the stroke limit range

(2) Incremental system
Positioning is executed from the current address (start address) by the movement amount set in

"[Da.2 ]Positioning address P1".
The moving direction depends on the start signal to turn on: Forward start signal (Y22) or Reverse start signal

(Y23).

] ] Movement amount | - Start point
Movement amount ! ! -100 _. ~End point

+100 . 1 '

Movement émount +100 E Movement amount E

| Movement +100 H

! amount ¢ 1

' -150 ! !

Movement amount -100 Movement amount +50 |

oP ‘ i ;

(Reference point) 100 150 300
A point B point C point

Within the stroke limit range
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9.5 Checking the Current Value

In the QD73A1, two types of address are used to indicate position.

(1) Addresses to be used
The two types of address, "current feed value" and "actual current value", are stored to the monitor data area.
They can be monitored when necessary.

Item Description Update cycle

« This is the value stored in " Current feed value".
Current feed value » The address established through OPR is the value of reference.
* The address can be changed through a current value change.

* This is the value stored in " Actual current value". 0.5ms
» The actual servomotor movement amount calculated based on feedback pulses
Actual current value is stored as an actual current value (the number of feedback pulses).

(Actual current value = Current feed value - Accumulated pulses in the deviation
counter)

(2) Precaution

When the value stored in " Current feed value" or " [ Md.2 ] Actual current value" is used for control, the
update timing of the buffer memory area may be in error by 0.5ms.

anjeA waun) ay buosyd g6
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9.6 Details of Major Positioning Control

This section describes details on the position control mode (positioning control and two-phase trapezoidal positioning
control) and the speed-position control switch mode.

(1) Precautions

(a) Dwell-time function

The QD73A1 does not have the dwell-time function. When dwell-time is necessary, start the next operation
using the timer in the sequence program once the specified period of time passed after Positioning complete
signal (X15) turned on.

(b) Combined use of incremental system and absolute system

The QD73A1 controls the current value during positioning. If incremental system positioning or combined
positioning of incremental system and absolute system is repeated, the workpiece may move outside the
stroke limit range and an error may occur. If an error occurs, change the current value to the one within the
stroke limit range.

(2) Stop and restart during positioning

Refer to the following.
[ 7 Page 230, CHAPTER 12
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961 Position control mode

In the position control mode, positioning is executed toward the positioning address specified with positioning data at
the specified speed.
There are two types of control in the position control mode.

« Positioning control ([__5 Page 191, Section 9.6.1 (1))

- Two-phase trapezoidal positioning control ((__3 Page 192, Section 9.6.1 (2))
There are two systems to specify a positioning address: the absolute system in which a positioning end address is
specified and the incremental system in which movement amount from a start address to an end address is specified.
Specify the absolute system or the incremental system using one of the following start signals.

Start signal Positioning system
Absolute positioning start signal (Y21) Positioning start in the absolute system
Forward start signal (Y22) Forward start in the incremental system (address increasing)

Reverse start in the incremental system (address

Reverse start signal (Y23) decreasing)

(1) Positioning control
Set a positioning address and positioning speed for this type of control. Absolute system positioning or
incremental system positioning is executed by a positioning start command.

(a) Operation of positioning control

The operation is as follows.

v Positioning address P1
1

fffff Positioning speed V1

o

SpoW |0JUOD UONISOd |'9'6

lo:3u00 Buiuonsod Jofel 4o siieled 9'6

Positioning start signal
(Y21t0oY23) OFF

B T e

/1ON

BUSY signal \
(X14) OFF
' ON
Positioning complete signal
(X15) OFF

----- P Executed by the QD73A1
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(b) Positioning data setting

The following table lists the positioning data to be set, setting condition, and check timing.

Buffer
L. . Default X . Check timing memory
Setting item Setting range Setting condition
value of the set data | address
(decimal)
0: Positioning control The data can be set anytime.
Da1 | | Positioning pattern | 1: Two-phase trapezoidal | 0 Note that the set data at the 301
positioning control rise (ON) of a positioning
Positioning address | Absolute system: start signal (Y21 to Y23) are | When a
P1 (movement -2147483648 to used for the operation. If the | positioning start 302
Da2 | | amount for the 214748364 7pulse Opulse data are written when BUSY | signal (Y21 to 303
incremental Incremental system: signal (X14) is on, the data Y23) is turned on
system) 0 to 214748364 7pulse will be accepted at the rise
Positioning speed (ON) of the next positioning 304
Da3] | 4 1 to 4000000pulse/s Opulse/s start signal (Y21 to Y23). 305

192

(2) Two-phase trapezoidal positioning control
Set positioning addresses (P1 and P2) and positioning speed (V1 and V2) for this type of control. Positioning of

the absolute system or the incremental system is executed first to the positioning address P1 at the positioning

speed V1, then to the positioning address P2 at the positioning speed V2 by one positioning start command.

(a) Operation of two-phase trapezoidal positioning control

The operation is as follows.

Positioning start signal

Positioning address P1 Positioning address P2

—————p -

Positioning complete signal

(Y21t0Y23)  OFF
’
/,:ON
BUSY signal \
(X14) _OFF -
1
! ON
(X15) _OFF

----- P Executed by the QD73A1

---- Positioning speed V1

Positioning speed V2
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(b) Deceleration distance
If the movement amount from the positioning address P1 to the positioning address P2 is less than the
deceleration distance from the positioning address P1, two-phase trapezoidal positioning control is not formed.
In this case, the deceleration from the positioning speed V1 starts before the workpiece reaches the positioning
address P1 so that the operation stops at the positioning address P2.

Positioning Positioning
speed V1 : speed V1
1
Positioning ~ ------------- 4: Positioning
speed V2 | speed V2
i
1
1
i
Deceleration stop fails. J
1
1
Positioning address P1 Positioning address P1
Positioning address P2 Positioning address P2

V. Deceleration distance from
"[(Da.2 | Positioning address P1"

To execute two-phase trapezoidal positioning, set the positioning data so that the deceleration distance from
the positioning address P1 does not exceed the movement amount from the positioning address P1 to the
positioning address P2.

Two-phase trapezoidal positioning control in the absolute system

To execute two-phase trapezoidal positioning control in the absolute system, the positioning direction from

(c

—

"[Da.2 ] Positioning address P1" to "[ Da4 | Positioning address P2" and the positioning direction from the

current value to "[[Da2 |Positioning address P1" must be the same.

© ©
If not, the error "Two-phase trapezoidal positioning address error" (error code: 31) occurs, and the two-phase o g
trapezoidal positioning control does not start. pe g
£
: — sea
. Moving direction from the current value to o=
Setting example . S
the positioning address P1 =09
o
=71
[[Da2 |Positioning address Positioning address | Address increasing | Address decreasing |32 §
8 =
P1 P2 direction direction @S
]
10000 5000 Error Positioning executed %
o
10000 15000 Positioning executed Error =X
c

(d) Positioning speed V1 and V2

Any value within the setting range can be set in "[ Da3 | Positioning speed V1" and "[Da5 ] Positioning speed
V2" regardless the relation between the two setting values.
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(e) Positioning data setting

The following table lists the positioning data to be set, setting condition, and check timing.

Buffer
L. X Default . . Check timing memory
Setting item Setting range Setting condition
value of the set data | address
(decimal)
0: Positioning control
Da.1 Positioning pattern | 1: Two-phase trapezoidal 0 301
positioning control
Positioning
Absolute system:
address P1
(movement -2147483648 to The data can be set anytime. 302
Da2 ] | - mount for the 214748364 7pulse Opulse Note that the set data at the 303
incremental Incremental system: rise (ON) of a positioning
system) 0to 214748364 7pulse start signal (Y21 to Y23) are | When a
— used for the operation. If the | positioning start
Positioning speed 304
itioni
Da.3 VA gsp 1 to 4000000pulse/s Opulse/s data are written when BUSY | signal (Y21 to 305
— signal (X14) is on, the data Y23) is turned on
Positioning Absolute system: will be accepted at the rise
address P2 2147483648 to (ON) of the next positioning
movement : 306
bad ( 2147483647pulse Opulse start signal (Y21 to Y23).
amount for the 307
) Incremental system:
incremental
0 to 214748364 7pulse
system)
Positioning speed 308
Da.5 1 to 4000000pulse/s Opulse/s
V2 309
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9.6.2 Speed-position control switch mode

In the speed-position control switch mode, pulses that correspond to the specified positioning speed are output in the
direction specified by a start signal. Then, once Speed-position switching command signal (CHANGE) is input, the
operation switches to position control with the specified movement amount.

The speed-position control switch mode operates with the incremental system in which movement amount from a start
address to an end address is specified.

Specify a forward start or a reverse start using one of the following signals.

Start signal Positioning system
Forward start signal (Y22) Forward start (address increasing)
Reverse start signal (Y23) Reverse start (address decreasing)

(1) Switchover from speed control to position control

To switch the operation from speed control to position control, Speed-position switching enable signal (Y2C) must
be turned on before inputting Speed-position switching command signal (CHANGE).

If Speed-position switching command signal (CHANGE) is input when Speed-position switching enable signal
(Y2C) is off, the speed control continues without being switched to position control. The operation switches to
position control when Speed-position switching command signal (CHANGE) is input after Speed-position
switching enable signal (Y2C) was turned on.

(2) Operation of the speed-position control switch mode

The operation is as follows.

v Movement amount set to " Positioning address P1"

7777777777 Positioning speed V1

Speed control Position control

[

P D — 2

apowW YoJIMs |043u09 uolisod-peadsg z'9'6
|o13u09 Buluosod Jofep J0 siieled 9'6

ON
Positioning start signal 1
(Y22,Y23) OFF )
¥
/ION
BUSY signal \
(X14) _OFF i
1 1
i | ON
Positioning complete 1
signal (X15)  OFF !
1
i ON
i
1

Speed-position switching
enable signal (Y2C) OFF

R (N P ————— g X

1
i ON
Speed-position switching H
command signal (CHANGE) _ OFF |
L 1
= i
1
Current feed value >< 0 >< 0 - P1
1

----- P Executed by the QD73A1
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(3) "[md.1 |Current feed value" and "[ Md2 | Actual current value"

In "[(md.1 ] Current feed value" and "[Md2 ]Actual current value", O is set at the start of the speed-position control
switch mode, and the settings are not updated during speed control.

They are updated once the operation switched to position control by the input of Speed-position switching
command signal (CHANGE).

(4) Positioning error in the speed-position control switch mode
In the speed-position control switch mode, operation switches to position control by an input of Speed-position
switching command signal (CHANGE) during speed control. The process from the signal input to the completion
of switchover to position control takes some time, resulting in a positioning error by pulses output during the
process.
The process time varies by approximately 2ms including the response delay of Speed-position switching
command signal (CHANGE).

v Movement amount set to "[ Da.2 | Positioning address P1"

/ ********** Positioning speed V1

>t

—)—4— Time takes to switch control

ONI i
Speed-position switching I
command signal (CHANGE) OFF !

Switched to position control

V] Set movement amount

m Positioning error

(5) "[ pa2 |Positioning address P1"

Set "[Da2 | Positioning address P1" so that its setting value becomes greater than the value of the distance
obtained using the following formula. If not, the positioning stops exceeding the specified movement amount.

Accumulated pulses at the switching command
A

,,,,,,, Positioning speed V1

Distance to decelerate from "[ Da.3 ] Positioning speed V1"

v
—_-

Speed-position switching command

Positioning _ (Accumulated pulses at the (Distance to decelerate from

Da2 | ddress P1 switching command) * Positioning speed V1)
Da.3 | Positioning speed V1 1 itioni
_ g sp + x |ACtu'al . y Positioning
Position loop gain 2 eceleration time speed V1

(6) Two-phase trapezoidal positioning control and speed-position control
switchover

A speed-position control switchover cannot be performed in two-phase trapezoidal positioning control.
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Point />

Input Speed-position switching command signal (CHANGE) at the area where the speed is stable (constant speed status).
When a servomotor is used, the actual movement amount after the switchover to position control is "Set movement amount
+ Accumulated pulse amount”. If the signal is input during acceleration or deceleration, the operation stop position varies
due to the variation in the accumulated pulse amount.

(7) Parameter and positioning data setting
The following table lists the parameter and positioning data to be set, setting condition, and check timing.
Set other parameters if necessary.

Buffer
L. . Default . . Check timing | memory
Setting item Setting range Setting condition
value of the set data | address
(decimal)
0: Position control mode The data can be set
pro | | Positioning mode | 1: Speed-position control switch 0 anytime. 25
mode Note that the set data at
Positioning the rise (ON) of a
address P1 positioning start signal When a 302
Da.2 0 to 214748364 7pulse Opulse Y22 Y23) are used for
(movement (v22, ) 3 positioning start 303
amount) the operation. If the data .
) signal (Y22,Y23)
are written when BUSY .
. . is turned on
signal (X14) is on, the
Positioning data will be accepted at 304
Da.3 speed V1 1 to 4000000pulse/s Opulse/s | ihe rise (ON) of the next 305
positioning start signal
(Y22, Y23).

(8) Speed-position movement amount change
The movement amount for position control can be changed during speed control of the speed-position control

switch mode.
Set the new movement amount in "[Cd6 INew speed-position movement amount” using a sequence program

during speed control. The value in "[€46 INew speed-position movement amount" is reflected as the movement
amount for position control at the input of Speed-position switching command signal (CHANGE).

apowW YoJIMs |043u09 uolisod-peadsg z'9'6
|o13u09 Buluosod Jofep J0 siieled 9'6
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(a) Operation of a speed-position movement amount change

The operation is as follows.

Speed control Position control

<

Movement amount (P1) set to "

New speed-position movement amount"

Q--;:-

'
N
»
'
'
'
'
'
'
'
'
'
'
'
'
'
'
|
T
N
»

'
'¢
it
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
1
¢
'
'

«
Movement amount

I .

Movement amount cannot |
' can be changed be changed '
ON
Speed-position switching
command signal (CHANGE) _OFF |
! The change after Speed-position switching
' command signal (CHANGE) was turned on
is ignored.
New speed-position
movement amount 0 P p2 /

P1 becomes the movement amount in position control.
(b) New speed-position movement amount
The setting is cleared to 0 when the next operation starts.

(c) Data setting

The following table lists the data to be set, setting condition, and check timing.

Buffer
L. . Default . . Check timing of | memory
Setting item Setting range Setting condition
value the set data address
(decimal)
The data can be set when
BUSY signal (X14) is on At the input of
— New speed-position 1to Opulse during speed control, and Speed-position 88
) movement amount 214748364 7pulse besides before the input of switching command | 89
Speed-position switching signal (CHANGE)
command signal (CHANGE).
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If "[cd.6 | New speed-position movement amount” is a value that moves the workpiece outside the stroke limit
range, the error "Movement outside the stroke limit range" (error code: 87) occurs at the input of Speed-
position switching command signal (CHANGE), and the set new movement amount is ignored. (The value in

"[Da.2 ] Positioning address P1" (movement amount) is used.)

(9) Operation of speed control
Operation can stay as speed control in the speed-position control switch mode when one of the following
conditions is satisfied.
» Not to input Speed-position switching command signal (CHANGE)
» Not to turn on Speed-position switching enable signal (Y2C)
During speed control, the stroke limit function cannot be used since "[Md.1 | Current feed value" is not updated. A
stroke range is from the lower limit switch (RLS) to the upper limit switch (FLS).
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9.7 Operation Timing and Processing Time of Major
Positioning Control

This section explains the operation timing and processing time of major positioning control.

v
Major positioning control™! E E
i » t
o e
Ry 12 E
! I ON E
Positioning start signal S |
(Y21to Y23) OFF | ; ; l_
' i OFF : !
BUSY signal K E
(x14) OFF | y
Positioning complete signal ON_____ i "ﬁi—
(X15) v OFF '
i ON 5 P
Positioning start complete signal  opp 4 E E
(X21 to X23) ! ! R
ON | l g
OPR complete signal 7777777~ ] | 3
(X13) v OFF |

*1 This is an indication of internal commands, and does not match with the actual analog output waveform.

The following values apply to t1 to t3.

t1 t2 t3
0.7 to 1.2ms 0 to 0.5ms 0 to 0.5ms

[o1)u0) Buiuoisod Jolepy o swi) Buissesolid pue Buiwiy uonesedo 26
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CHAPTER 10 JoG OPERATION

The QD73A1's "JOG operation" can move the workpiece without using positioning data, but according to signal inputs
and specified movement amount. Use this function for the following.

+ To check the connection of a positioning system

+ To obtain the address of positioning data

» To move the workpiece in the direction where a limit signal turns on if operation stopped when a limit signal

turned off

"JOG operation" moves the workpiece in the specified direction at the specified speed while Forward JOG start signal
(Y24) or Reverse JOG start signal (Y25) is on.
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10.1 Operation of JOG Operation

CHAPTER 10 JOG OPERATION

Once JOG speed is set and while a JOG start signal is turned on through a sequence program, the QD73A1 executes

JOG operation in the specified direction by outputting analog voltage to the drive unit.

Choose forward run or reverse run using JOG start signals.

Start signal

Operation direction

Forward JOG start signal (Y24)

Address increasing direction

Reverse JOG start signal (Y25)

Address decreasing direction

(1) Operation of JOG operation

The following is an example of JOG operation.

1 As a JOG start signal is turned on, acceleration starts in the specified direction according to " Acceleration time".
BUSY signal (X14) turns on at this time.

2 As the accelerating operation reaches the speed setin " JOG speed", the move continues maintaining the
speed. The workpiece moves at the constant speed between 2 to 3 in the graph below.

3 As the JOG start signal is turned off, deceleration starts from the speed set in "[cd.3 ] JOG speed" according to
" Deceleration time".

4 As the speed reaches 0, the operation stops. BUSY signal (X14) turns off at this time.

JOG speed----------------
. . Deceleration according to
Acceleration according to Forward JOG [Pz ] . 2
’ [CPr.7 ] Deceleration t
"[CPr6 ] Acceleration time" operation : eceleration ime

BUSY signal N
(X14) _OFF

----- P Executed by the QD73A1

i |
! |
i :
! |
i :
! |
LRNF ERr : _
| ! o 1 Reverse JOG ' e
1 1 1 1 : 1
! ! ! ! ! operation ! o
P b : ]
o Co {1 e
ONi ! o - 5
PLC READY signal : 0 : : : i : g
(v20) OFF Do P b o
1 1 1 1 1 1
OoND ! P Do S
QD73A1 READY signal T o T o
(x11)_OFF P I - 3
| ! | | | I | B
| ON! b Lo &
Forward JOG start signal I b o B
(Y24) OFF o Yy b
N I —
P i1 1ON Lo
Reverse JOG start signal 1:/ ! E i A i
(Y25) OFF S Vo . vy
P : 1 1 V) 1
i 1 ON! i1 W ON '
i i
1 .

-

.o

Speed can be changed by writing data to the control change area of the buffer memory using a sequence
program.
For details, refer to the following.

[ 7 Page 218, Section 11.6
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(2) Range of JOG operation

The following figure shows the range of JOG operation.

Lower limit Stroke limit Stroke limit Upper limit
switch (RLS) 2147483647 lower limit upper limit 2147483647  switch (FLS) 2147483647
h 4 | y 0 y
/1Err0r (error T Error (error r\
-2147483648 |code: 100) code: 100) | -2147483648
Within the stroke limit range
(Positioning range)
Underflow Overflow Overflow
i QD73A1 control range i
?)gf)l ON o g Underflow 3™ (s)|<g1n9a)ION signal
Overflow signal (X19) ON
signal (X1A) ON
T (X19) ON e
| JOG operation range
- -

Deceleration stop Deceleration stop

(a) Range in which JOG operation can be executed

JOG operation can be executed within the range between the upper limit switch (FLS) and the lower limit

switch (RLS). Note that the stroke limit upper limit and lower limit are ignored in JOG operation.
JOG operation decelerates and stops if Upper limit signal (FLS) or Lower limit signal (RLS) turned off during

the operation.

(b) When " Current feed value” exceeded the QD73A1's control range during JOG

operation

When the current feed value exceeded the QD73A1's control range (-2147483648 to 2147483647), Overflow

signal (X19) or Underflow signal (X1A) turns on, and "[md.1 | Current feed value" varies again as in the following

figure.
Current feed value

-~

2147483647 - ————p———————— - ‘— -

-2147483648

Reset Overflow signal (X19) or Underflow signal (X1A) by turning on Overflow reset signal (Y29) or Underflow

reset signal (Y2A).

(c) When the stroke limit range was exceeded during JOG operation

The error "Outside the stroke limit range" (error code: 100) occurs.



CHAPTER 10 JOG OPERATION

(d) When the upper limit switch (FLS) or the lower limit switch (RLS) turned off
The error "Upper limit signal OFF while BUSY" (error code: 91) or the error "Lower limit signal OFF while
BUSY" (error code: 92) occurs.
If operation decelerated and stopped due to the upper limit switch (FLS) or the lower limit switch (RLS), JOG
operation can be executed in the opposite direction (direction back to the normal range) after resetting the
error. (If the JOG start signal for the erroneous direction is turned on, the error occurs again.)

JOG operation

<

Deceleration stop

~

»

JOG operation not possible

* >

JOG operation possible

¢
<

1
1
1
1
1
1
1
1
1
1
1
1
1
1
E
1
Upper limit signal (FLS) ON \
or l
Lower limit signal (RLS)

OFF

(3) Precautions during operation
» Set a small value in "[cd.3 |JOG speed" first to check the operation, then change it to greater values
gradually for safe operation.

« If "[[cd.3 ]JOG speed" is 0, the error "JOG speed Outside the setting range" (error code: 41) occurs, and the
JOG operation does not start.

» If"[[cd.3 ]JOG speed" exceeds "[ Pr5 | Speed limit value", the operation is executed at the speed set in
"[Pr5 | Speed limit value", but the error "JOG speed Outside the setting range" (error code: 41) occurs.

uonesadQ OOF Jo uonesado L0k
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(4) JOG start timing

» During deceleration after a JOG start signal was turned off, if the JOG start signal for the same direction is
turned on, JOG operation starts again accelerating its speed.

\

BUSY signal \
(X14) OFF

Forward JOG start signal |
(Y24) OFF \
/‘ 1
1
L

----- P Executed by the QD73A1

» During deceleration after a JOG start signal was turned off, if the JOG start signal for the opposite direction
is turned on, JOG operation starts in the opposite direction after the completion of deceleration.

\

ON
Forward JOG start signal
(Y24) OFF |\
1
i
|
Reverse JOG start signal )
(Y25) OFF
1
\ _ON
BUSY signal K
(X14) OFF

----- P Executed by the QD73A1
BUSY signal (X14) turns off for 0.5ms when switching.
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CHAPTER 10 JOG OPERATION

* During deceleration after a JOG start signal was turned off, if OPR start signal (Y20) or a positioning start
signal (Y21 to Y23) is turned on, an error occurs and the operation does not start.

Y
1
ON !
Forward JOG start signal (Y24) !
OFF \ |
I/, 1 1
/LON L
BUSY signal (X14) \ ]
OFF !
i
1

OPR start signal (Y20)
or OFF I

Positioning start signal (Y21 to Y23)

1
1
/81
Error code (ERR.1) (BUSY signal ON at start)

----- P Executed by the QD73A1

« If the JOG start signal for the opposite direction is turned on during JOG operation, the error "BUSY signal
ON at start" (error code: 81) occurs and the operation in the opposite direction is not executed.

« If Forward JOG start signal (Y24) and Reverse JOG start signal (Y25) are turned on at the same time, the
error "BUSY signal ON at start" (error code: 81) occurs and forward JOG operation is executed.

(5) Sub functions for JOG operation
For details on "sub functions" that can be combined with JOG operation, refer to the following.

[ 5 Page 29, Section 3.3 (4)
For details on each sub function, refer to the following.

[_=— Page 208, CHAPTER 11

(6) Monitoring JOG operation
To directly monitor the buffer memory using GX Works2, refer to the following.
[ 5 Page 89, Section 5.6

uonesadQ OOF Jo uonesado L0k
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10.2 Operation Timing and Processing Time of JOG
Operation

This section explains the operation timing and processing time of JOG operation.

<

JOG operation™

E : >t

1 o

1 t2 "3

! 1 ON N

JOG start signal A l |

(Y24, v25) OFF i .

' 1 ON |

BUSY signal C l—
(X14) OFF |
P | | ON 1
ositioning complete signal 77T 1
(X15) v OFF

*1 This is an indication of internal commands, and does not match with the actual analog output waveform.

The following values apply to t1 to t3.

t1 t2 t3
0.7 to 1.2ms 0to 0.5ms 0to 0.5ms

206



10.3 Data Setting for JOG Operation

CHAPTER 10 JOG OPERATION

To execute JOG operation, certain data must be set and stored in the buffer memory areas.
The following table lists the JOG data to be set, setting condition, and check timing.

L. Buffer
Check timing
L. X Default . . memory
Setting item Setting range | Setting condition of the set dd
value addaress
data .
(decimal)
JOG speed 110 4000000pulsels | Opulse/s | T data can be set anytime. 84
u u
P P P Note that the set data at the 85
10 to 4000000pulse/s |, rise (ON) of a JOG start 20
Speed limit value (Set in the unit of signal (Y24, Y25) are used | When a JOG
10pulsels.) pulse/s for the operation. If the data | start signal 21
Acceleration f are written when BUSY (Y24,Y25)is 2
coeleration fime signal (X14) is on, the data turned on
2 to 9999ms 300ms will be accepted at the rise
pr7_] | Deceleration time (ON) of the next JOG start 23

signal (Y24, Y25).
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CHAPTER 11 cONTROL SUB FUNCTIONS

Functions referred to as "sub function" compensate or limit control, or add functions at the execution of major

positioning functions. Execute these sub functions by setting parameters or through a sequence program for them.

The following functions are referred to as "sub function".

Sub function Description Reference
Functions to ) . . . .
) . This function controls moving distance and speed by multiplying | Page 209,
compensate Electronic gear function .
command pulse output of the QD73A1. Section 11.1
control
This function limits command speed to the value set in Page 211,
Speed limit function o ]
"[Pr5_] Speed limit value". Section 11.2
This function controls operation not to execute positioning when Page 213
Functions to Stroke limit function a command that moves the workpiece outside the specified Segtion 11’ 3
limit control stroke limit range is given. '
L . L This function decelerates and stops operation according to the
Upper limit switch (FLS)/lower limit ) o Page 215,
. . detection on limit switches placed at the upper and lower stroke .
switch (RLS) function L Section 11.4
limits.
i i in" Page 217,
Current value change function This function changes the value set in Current feed g .
value" to a specified value. Section 11.5
. This function changes speed during major positioning control or | Page 218,

) Speed change function . ;
Functions to JOG operation. Section 11.6
chan.ge control This function clears the accumulated pulses in the deviation
details counter. When the servomotor power was turned off due to an Paqe 220

Deviation counter clear function emergency stop during positioning, clearing the accumulated Segt'on 11’ 7
i .
pulses in the deviation counter prevents servomotor rotation at
power recovery.
This function turns on In-position signal (X16) while the
accumulated pulse amount in the deviation counter is within the Page 221
In-position function specified in-position range (1 to 20479pulse). In-position signal Seztion 11’ 8
(X16) can be used as the signal right before positioning '
Other completion.
functions This function outputs an alert and immediately stops the
. positioning when the accumulated pulses reached the amount
Accumulated pulse error detection o Page 223,
. specified by the user before the pulses exceed the amount set .
function Section 11.9

in "Accumulated pulse setting" in the switch setting and an
excessive error occurs.
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CHAPTER 11 CONTROL SUB FUNCTIONS

11 .1 Electronic Gear Function

The "electronic gear function" controls machine movement amount per one command pulse by multiplying command
pulse output of the QD73A1.

Positioning is much more flexible with the use of this function, eliminating the process of selecting a detector according
to the machine system.

(1) Details of the electronic gear function

Machine movement amount per one pulse is adjusted inside the QD73A1.
Electronic gear is active on all of OPR control, major positioning control, and JOG operation.

pulse

QD73A1 Drive unit
i | !_ Speed |
. Electronic Deviation D/A | command H
i Setting data T gear counter T converter "Tl—’ O arsneprl\i/fcijer |
i | i .
| Number of Accumulated pulses | Analog voltage [ . . . . I
command
H pulses i
| Multiplication T
i Command cMX i feedback pulse

Set numerator and denominator of command pulse multiplication for electronic gear to parameters.
Satisfy the following condition when setting a numerator (CMX) and a denominator (CDV).

1 - OMX
50 = CDV -

50

If the setting range is exceeded, the error "Denominator of command pulse multiplication for electronic gear
Outside the setting range" (error code: 3) occurs.

When the electronic gear function is used, positioning speed and movement amount are multiplied by the
specified value.

When there are decimal pulses, the fractions are maintained inside and accumulated for the next command.
The following is an example of the use of electronic gear.

uolnoun4 Jees) oluosoelg L°LL

El A positioning system using the following worm gear
* Worm gear lead: 10mm
» Feedback pulses from the servomotor: 12000pulse/rev
When the electronic gear function is not used, the feed rate (movement amount per pulse) has fractions.

AQ

= 12000 = 0.000833+ = = 1+ = = = mm/pu|se

In this system, the fractions can be avoided using the electronic gear function and setting numerator and
denominator as follows: CMX/CDV = 12

10

AQ = —— X
12000

12 = 0.01mm/pulse
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(2) Precautions for control

electronic gear that were not output during positioning before the CPU reset.

» Execute OPR without fail after resetting the CPU module. If not, a positioning error occurs by the fractions of

* When the positioning speed value that was multiplied by the set value of electronic gear exceeds the speed

limit value, the limit value is ignored. On the other hand, if the speed exceeds 4Mpulse/s, the maximum
value of command frequency, the error "Outside the command frequency range" (error code: 104) occurs. In
this case, the speed is 4Mpulse/s, resulting in a positioning error. To avoid this case, satisfy the following
condition when setting positioning speed and electronic gear: Positioning speed x Electronic gear <

4Mpulse/s

(3) Setting the electronic gear function

The following table lists the data to be set, setting condition, and check timing.

Buffer
L Setting Setting Check timing of memory
Setting item Default value .
range condition the set data address
(decimal)
Numerator of
command pulse
Pr3 o 1 4
multiplication for
. PLC READY When PLC READY
electronic gear (CMX)
1 to 9999 signal (Y2D) signal (Y2D) is turned
Denominator of
must be off. on
command pulse
Pré 1 5

multiplication for
electronic gear (CDV)
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11.2

CHAPTER 11 CONTROL SUB FUNCTIONS

Speed Limit Function

The "speed limit function" limits command speed to the value set in "[ Pr5 |Speed limit value" when command speed

during major positioning control or JOG operation exceeds "[ Pr5 | Speed limit value".

(1)

(2)

Control detail
This function is active on major positioning control and JOG operation.

When the value set in "[Pr5_| Speed limit value" is exceeded in each control, command speed is limited to

"[Pr5 | Speed limit value".

The operation of the speed limit function is as follows.

Positioning speed V1

Speed limit value

v
—_

In the figure above, the speed set in "[ Pr5_|Speed limit value" is output since "[Da.3 ]Positioning speed V1" is
faster than "["Pr5 |Speed limit value". In this case, the movement amount that was not output because of the

speed limit (1 in the figure) is output later (2 in the figure), delaying the positioning completion.

Precautions for control
Set positioning speed and JOG speed to a value equal to or less than "["Pr5 |Speed limit value". If "[Pr5 |Speed

limit value" is exceeded, command speed is limited to "[ Pr5 |Speed limit value".

Also, set OPR speed to a value equal to or less than "["Pr5_| Speed limit value". If "["Pr5 ]Speed limit value" is
exceeded, the error "OPR speed Outside the setting range" (error code: 20) occurs at the start of OPR.

211
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(3) Setting the speed limit function

The following table lists the data to be set, setting condition, and check timing.

Buffer
L. . . . Check timing of the memory
Setting item Setting range Default value Setting condition
set data address
(decimal)
The data can be set
anytime. o
» When a positioning start
Note that the set data at . .
. signal (Y21 to Y23) is
the rise (ON) of a start
10 to . . turned on
L signal is used for the
Speed limit 4000000pulse/s . . *« When a JOG start 20
Pr.5 . . 200000 pulse/s operation. If the data is . .
value (Set in the unit of . signal (Y24, Y25) is 21
written when BUSY
10pulse/s.) turned on

signal (X14) is on, the
data will be accepted at
the rise (ON) of the next
start signal.

* When OPR start signal
(Y20) is turned on

212
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Set "[_Pr5 | Speed limit value" in a unit of 10 pulses. If a single digit is set, the value is rounded off.

El For instance, if "1999" is set, the operation is executed with a speed limit value of "1990".
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11 3 Stroke Limit Function

The "stroke limit function" controls operation not to execute positioning when a command that moves the workpiece
outside the specified stroke limit range is given.

(1) Control detail

This function limits the moving range of the workpiece.
The following figure shows a moving range of a workpiece when the stroke limit function is used.

a : Moving range of the workpiece : Iél

RLS < FLS

Stroke limit lower limit Stroke limit upper limit

The following is an example in which a moving range of a workpiece changes following a current value change.

El When the current stop position is 2000 and the stroke limit upper limit is set to 5000

As the current value is changed from 2000 to 1000, "[md.7 |Current feed value" changes to 1000,
expanding the moving range of the workpiece.

Before current  _____ Moving range
value change

T
Current feed value 2000 5000
Stop position Stroke limit
upper limit
After current ~ _____ Moving range

value change

Current feed value 1000 4000 5000
Stroke limit
upper limit
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(2) Stroke limit check details and processing for each control

The following table describes stroke limit checks and processing in case of an error that are performed by the

QD73A1.

Check number

Check detail

Processing in case of an error

If a current value is outside the stroke limit range“, the
module reports an error. (The module checks

" Current feed value".)

The module turns on Error detection signal
(X18), and reports the error "Outside the
stroke limit range at start" (error code: 83).

If a positioning address setting is outside the stroke limit

The module turns on Error detection signal
(X18), and reports the error "Positioning

2 range“, the module reports an error. (The module checks ) .
address Outside the setting range" (error
"[(Da.2 ] Positioning address P1".) code: 30).
If a current value exceeds the stroke limit range“, the The module turns on Error detection signal
3 module reports an error. (The module checks (X18), and reports the error "Outside the

" Current feed value".)

stroke limit range" (error code: 100).

*1  The range from " [_Pr.1_]Stroke limit upper limit" to "[_Pr2_] Stroke limit lower limit"

The following table describes the corresponding stroke limit check for each control.

Control Stroke limit check
OPR control Stroke limit check 3 is performed.
Position Positioning control
Major -
o control Two-phase trapezoidal .
positioning L Stroke limit check 1 and 2 are performed.
mode positioning control
control
Speed-position control switch mode

JOG operation

Stroke limit check 3 is performed.

Current value change

No stroke limit check is performed.

(3) Precaution for control

To execute the stroke limit function normally, OPR must be executed beforehand.

(4) Setting the stroke limit function

The following table lists the data to be set, setting condition, and check timing.

Buffer
o . Setting Check timing | memory
Setting item Setting range Default value .
condition of the set data | address
(decimal)
o . 2147483647 When PLC 0
Pri Stroke limit upper limit
-2147483648 to pulse PLC READY signal | READY signal 1
2147483647 pulse (Y2D) must be off. (Y2D) is turned 2
Pr2 Stroke limit lower limit Opulse on 3

214

(5) Disabling the stroke limit function

Set values as follows.

Stroke limit upper limit = Stroke limit lower limit
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11.4 Upper Limit Switch (FLS)/Lower Limit Switch (RLS)
Function

The "upper limit switch (FLS)/lower limit switch (RLS) function" decelerates and stops operation according to signal
inputs from limit switches that are placed at the upper and lower limits of the machine's movable range.

This function prevents the machine from being damaged by stopping the operation before the workpiece reaches the
upper or lower limit of the moving range, which is a physical limit that the QD73A1 can handle.

Normally, upper limit switch (FLS) and lower limit switch (RLS) are placed inside the stroke limits (stroke ends) of the
drive unit, so that the operation is stopped before the workpiece reaches a stroke limit (stroke end) of the drive unit.

(1) Control detail

The following figure shows the operation of the upper limit switch (FLS)/lower limit switch (RLS) function.

Lower limit Upper limit
1

Decelerates and stops upon |
detection of the lower limit Control range of the QD73A1

switch (RLS)

Decelerates and stops upon
detection of the upper limit

/ switch (FLS)

Mechanical stopper

Mechanical stopper

direction

direction
‘7

1
|
t 1 . =
|:| Starts toward  Starts toward
the lower limit  the upper limit
direction direction
QD73A1
Stroke limit of Lower limit switch Upper limit switch Stroke limit of

(RLS) (FLS) the drive unit

D Drive unit

the drive unit

uooUNS (STH) YOIMS JLUIT JOMOT/(STH) UOIMS NwiT seddn 711
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(2) Wiring upper limit switch (FLS) and lower limit switch (RLS)

To use the upper limit switch (FLS)/lower limit switch (RLS) function, wire the QD73A1's terminals for Upper limit
signal (FLS) and Lower limit signal (RLS) as in the following figure.

QD73A1

FLS T

RLS A < SR §

- |+
coM Il

24VDC

When wiring the terminals, set the switch that is placed on the direction in which "[md.1 ] Current feed value"

increases as an upper limit switch (FLS), and the switch that is placed on the direction in which "[Md1 ] Current
feed value" decreases as a lower limit switch (RLS).

If the upper and lower limit switches are wired opposite, the upper limit switch (FLS)/lower limit switch (RLS)
function does not operate normally, and the motor does not stop.

(3) Precautions for control
» OPR control, major positioning control, and JOG operation cannot be started from the area where the upper

limit switch (FLS) had detected overrange in the direction where "[md.1 ] Current feed value" increases. Also,
OPR control, major positioning control, and JOG operation cannot be started from the area where the lower

limit switch (RLS) had detected overrange in the direction where "[ Md.1 ]Current feed value" decreases. To
start operation again, move the workpiece to a position within the control range of the QD73A1 using JOG
operation.

If the wiring between Upper limit signal (FLS) and COM terminal or between Lower limit signal (RLS) and
COM terminal is open (including the case that the terminals are not wired), the QD73A1 cannot execute
positioning.

(4) When the upper limit switch (FLS)/lower limit switch (RLS) function is not used
Wire the QD73A1's terminals for Upper limit signal (FLS) and Lower limit signal (RLS) as in the following figure.

QD73A1

FLS

RLS

- |+
CcCoM |
24VDC
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11.5 current value Change Function

The "current value change function" changes the value set in "[[md.1 ] Current feed value" to a specified value.
Use this function when operation cannot be started due to a current feed value outside the stroke range, or to change

the current value.

(1) Control detail
As a new address is set in "[ Cd.1 |New current value" and "1" is written in "[_Cd.7 | Current value change request",
"[md.1 ] Current feed value" changes to the value set in "[ Cd.1 |New current value".
"[md.2 ] Actual current value" is equal to "[ md.1 ] Current feed value - Accumulated pulses in the deviation
counter". When the accumulated pulse amount in the deviation counter is 0, "[Md.1 | Current feed value" is equal

to "[md.2 |Actual current value".

Current feed value 50000 10000
Actual current value 49900 9900

I

Current feed value - Accumulated pulses in the deviation counter

(2) Precautions for control

+ If"1"is set in "[_Cd.7 ] Current value change request" when BUSY signal (X14) is on, the error "Current value
change error" (error code: 110) occurs and the current value is not changed.
« If the current value is changed to a value outside the stroke limit range, an error does not occur.

(3) Data setting and the execution condition of the function

The following table lists the data to be set and the condition to execute the current value change function.

uonoun4 sbuey) enjea jusuny L

Execution condition of | Buffermemory
Setting item Setting range Default value | the current value change address
function (decimal)
New current -2147483648 to 80
Cd.1 Opulse
value 214748364 7pulse BUSY signal (X14) must be 81
Current value 1: Change the current off.
Cd7 0 90
change request | value
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11.6 Speed Change Function

The "speed change function" changes the speed of the operation in process to a specified speed at a specified timing.
Set a new speed value to the buffer memory and request the speed change.

(1) Control detail

The following figure shows the operation of speed changes.

Speed change to V2  Positioning in V1

I
14

V1 Speed change to V3

V3

(2) Precautions for control

(a) Speed change during two-phase trapezoidal positioning control

» A speed change requested during two-phase trapezoidal positioning control is reflected to the command

speed ([Da:3 |, [ Das5 ]) of the next positioning data.

Positioning control P1 Next control P2

-

New speed value

Command speed of P2

Command speed of P1

Speed change command

« If the remaining distance is not enough to change speed, the speed cannot be changed during two-phase
trapezoidal positioning control.

(b) Timing at which speed cannot be changed
Speed cannot be changed at the following timings.

* During deceleration following a stop command

* During OPR
(The error "Speed change error (OPR)" (error code: 111) occurs.)

 During automatic deceleration in major positioning control
(The error "Speed change error (Positioning)" (error code: 112) occurs.)

+ During deceleration stop of JOG operation following a change (from on to off) of a JOG start signal (Y24,
Y25)
(The error "Speed change error (JOG)" (error code: 113) occurs.)
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(c) New speed and "[ Pr5 |Speed limit value"

When the value set in "[ Cd.2 |New speed value" exceeds "[ Pr5 |Speed limit value", the positioning is operated
at "[Pr5 |Speed limit value".

(d) Successive speed changes
To change speed successively, set an interval of 10ms or more between each speed change. If there are not
enough intervals between speed changes, the QD73A1 may not be able to follow the requests and process the

commands normally.

(e) When "0" is set in "[_Cd2 |New speed value"
When "0" is set in "[cd.2 |[New speed value" and a speed change is requested, the axis stops. Though, BUSY
signal (X14) stays on. (Inputting Stop signal turns off BUSY signal (X14).)

To activate the axis again, set a value other than "0" in "['Cd.2 |New speed value" and request the speed
change.

<

Positioning operation

ON

Positioning start signal
(Y21 to Y23) OFF |,

| ON
BUSY signal \
(X14) OFF

New speed value 0 >< 1000
'ON

Speed change request ﬂ ﬂ

77777 » Executed by the QD73A1

(3) Data setting and the execution condition of the function

uonoun4 abuey) peads 9L

The following table lists the data to be set and the condition to execute the speed change function.

Buffer
L. . Execution condition of the speed memory
Setting item Setting range Default value i
change function address
(decimal)
0 to "[Pr5 ] Speed limit BUSY signal (X14) must be on. Note that
New speed value” (pulse/s) speed cannot be changed at the following. 82
Cd.2 Opulse/s . .
value (Maximum 4000000 « After the start of automatic deceleration 83
pulse/s) « After the input of Stop signal (Y27) or Stop
signal (STOP)
Speed « After a JOG start signal (Y24, Y25) was
Cd8 change 1: Change speed 0 turned off during JOG operation 91
request * During OPR
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11 .7 Deviation Counter Clear Function

The "deviation counter clear function" clears the accumulated pulses in the deviation counter to 0.
When the servomotor power was turned off due to an emergency stop during positioning, clearing the accumulated
pulses in the deviation counter to 0 prevents servomotor rotation at power recovery.

(1) Precautions for control

(a) Start after clearing deviation counter

To start positioning after clearing the deviation counter, check the following two points.

» The value in "[_Cd.4 ]Deviation counter clear command" changed to 0.
* No error is occurring.

(b) ™ Actual current value" and " Current feed value"
* When the deviation counter is cleared, "[ Md.2 ] Actual current value" changes to the value in
"[Md.1 ] Current feed value".

» To change "[Md.1 |Current feed value" of after clearing the deviation counter to "[ Md.2 |Actual current
value" of before clearing the deviation counter, follow the procedure below.

1 Read out the value in "[md2 ] Actual current value".
2 Write the read value to " New current value".
3 Clear the deviation counter.

4 Change the current value.

(2) Data setting and the execution condition of the function

The following table lists the data to be set and the condition to execute the deviation counter clear function.

Execution condition of | Buffer memory
Setting item Setting range Default value the deviation counter address
clear function (decimal)
— Deviation counter clear 1: Clear the deviation 0 BUSY signal (X14) must be 86
) command counter off.
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11.8 In-position Function

The "in-position function" turns on In-position signal (X16) while the accumulated pulse amount in the deviation
counter is within the specified in-position range (1 to 20479pulse) after deceleration started.
In-position signal (X16) can be used as the signal right before positioning completion.

(1) Control detail

In-position signal (X16) turns on when the accumulated pulse amount in the deviation counter becomes equal to

the value set in "[_Pr8 ]In-position range" and stays on till the next start.

Pulse output Motor speed

Y y/

- ‘}‘ Accumulated pulses
1
1

v
—_

1
U
k In-position setting

L range

I

ON

b m e

In-position signal
(X16) OFF

1 1

Turns off at start. Turns on when the deviation counter value (pulse)
becomes the one within the set in-position range.

Accumulated pulse amount is checked with the in-position range every 0.5ms.

(2) Precautions for control

(a) During speed control in the speed-position control switch mode

Accumulated pulse amount is not checked with the in-position range.

uonoun4 uomisod-uj g1

(b) Timing at which In-position signal (X16) turns off
In-position signal (X16) turns off at the following timings.
* When OPR starts
* When positioning control starts
* When two-phase trapezoidal positioning control starts
* When the speed-position control switch mode starts
* When JOG operation starts
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(3) Setting the in-position function

The following table lists the data to be set, setting condition, and check timing.

Buffer
L. Setting Default . . Check timing of memory
Setting item Setting condition
range value the set data address
(decimal)
) * When a positioning
The data can be set anytime. .
. start signal (Y21 to
Note that the set data at the rise .
. ) Y23) is turned on
(ON) of a start signal is used for
- } ) * When a JOG start
In-position 1to the operation. If the data is . )
Pr8 5pulse ] ) signal (Y24, Y25) is 24
range 20479pulse written when BUSY signal turned on
(X14) is on, the data will be
. * When OPR start
accepted at the rise (ON) of the ) )
) signal (Y20) is
next start signal.
turned on
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11 9 Accumulated Pulse Error Detection Function

The accumulated pulse error detection function outputs an alert and immediately stops the positioning when the
accumulated pulses reached the amount specified by the user before the pulses exceed the amount set in
"Accumulated pulse setting" in the switch setting and an excessive error occurs.

This function enables to detect abnormal operating status in early stages and minimize the influence on the
mechanical system.

(1) Control details

The following figures show the operation of the accumulated pulse error detection function.

Accumulated An alert occurs because the

pulse accumulated pulses have Positioning stops immediately because
A exceeded the amount of Alert the accumulated pulses have exceeded
output accumulated pulses the amount of Immediate stop
(maximum value). accumulated pulses (maximum value).
Immediate stop accumulated f (Accumulated pulse clear)

pulses (maximum value)

Alert output accumulated
pulses (maximum value)

Reference value
(maximum value)

The accumulated pulses increase
because the workpiece hit something
and stopped.

""""""

Accumulated pulse  OFF
error detection request

Start signal (Y20 to Y26) OFF

BUSY signal (X14) OFF

Excessive error signal (X17)  OFF

uondUN4 UoNY8I8(Q 10443 8SINd PoIBINWNIDY 6L |

Error detection signal (X18) OFF
ON

Servo ON signal (SVON) LOFF

Error code (ERR.1) 0

! 130

Md.21 iati - !
Deviation counter value Inconsistent >< 0
(pulse) !

----- » Executed by the QD73A1
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(a) Alert output

The QD73A1 compares accumulated pulses that are output during the positioning with alert output
accumulated pulses. If accumulated pulses exceed the amount of the alert output accumulated pulses, the
error "Accumulated pulse alert" (error code: 130) occurs. (Even after the error occurs, the positioning
continues.)

(b) Immediate stop processing

The QD73A1 compares accumulated pulses that are output during the positioning with immediate stop
accumulated pulses. If accumulated pulses exceed the amount of the immediate stop accumulated pulses, the
QD73A1 performs the following processing and stops the positioning.

» Excessive error signal (X17): ON

» Accumulated pulse: Clear to 0

» Servo ON signal (SVON): OFF

* BUSY signal (X14): OFF (Positioning complete signal (X15) does not turn on.)
Turn on PLC READY signal (Y2D) to restore the positioning (In the same way as when an excessive error
occurs).

(2) Executing procedure

The following is the executing procedure of the accumulated pulse error detection function.

C Start )

v

Measure the reference value.
[ 5 Page 225, Section 11.9.1

;

Save the measured reference value in the flash
ROM inside the QD73A1.
[~ Page 225, Section 11.9.1

!

Set the data to use the accumulated pulse error

detection function. |

[ 5 Page 226, Section 11.9.2

}

1
C )

Execute the positioning.
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11.9.1 Measuring and saving the reference value in the flash ROM

Before using the accumulated pulse error detection function, the reference value needs to be measured to detect
errors.

Reference value means the maximum/minimum accumulated pulse values that are output when the QD73A1 is
operating normally.

The QD73A1 obtains the judgment value for alert output and immediate stop and carry out control using the reference
value, alert output accumulated pulse setting value, and immediate stop accumulated pulse setting value.

Executing procedure is as follows.

1. Set "[Cd.19] Measurement start request” to "1: Requested" and start the reference value

measurement.
The QD73A1 monitors the status of accumulated pulses and measures the maximum/minimum values

while "[Cd.19] Measurement start request" is set to 1.
2. Set "[Cd.20 | Reference value write request” to "1: Requested" when "[Md.20 | Reference value
measurement flag" is set to "1: Measured".

The QD73A1 saves the measured maximum/minimum values in the flash ROM when "[Cd.20] Reference
value write request" is set to 1.

»
»

Measurement range

yN___

A

Positioning command

Maximum
value

Accumulated pulse

_

Minimum value

uondUN4 UuoNY8I8( 10443 8SINd PLIBINWNIDY 6L |

e e et Tt B

INO¥ yse|l ey} ul anjea aoualajel ay) Buiaes pue Buunses|y |61 1

ON
Start signal (Y20 to Y26) opp 1 1
ON
BUSY signal (X14) opp ‘ v 4 !
ON
Measurement start
request OFF
ON
Reference value
measurement flag OFF
ON
Reference value
write request OFF T

Cleared to 0 by the QD73A1

----- » Executed by the QD73A1
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11.9.2

Setting the accumulated pulse error detection function

Set the values of "[Cd.13] Alert output accumulated pulse setting value (maximum value)" to "[Cd.16 ] Immediate stop

accumulated pulse setting value (minimum value)", and set "[Cd.18] Accumulated pulse error detection request” to 1 to
execute the accumulated pulse error detection function. Set the data required for control in the sequence program.
The following table lists the data to be set, setting condition, and check timing.

Buffer
L. X Default X » Check timing of memory
Setting item Setting range Setting condition
value the set data address
(decimal)
Alert output
accumulated pulse | ° If " [Cd.47] Accumulated pulse
7 | setting value setti.ng value selection" is set 0 :g?
(maximum to 0:
value)wz 1 to 148000 pulse
immediate sto o f" Accumulated pulse
accumulated p?JIse setting value selection" is set
to 1:
setting value 0 402
(maximum 1000 to 50000 When accumulated 403
value)' 12 (x1073) pulse error detection
Alort output is requested
accumulated pulse | * If" Accumulated pulse The data can be set | (When
i ion" i anytime. "[cd.
[cais] | setting value setting value selection” is set | y Accumula.ted 404
[cds] (minimum to O: pulse error detection 405
value) 12 -148000 to -1 pulse request” is changed
immediate sto « If "[€d.17] Accumulated pulse from O'to 1.)
accumulated lee setting value selection" is set
setting value ’ to: 0 406
(miniium 1000 to 50000 407
-3
value)w2 (x107)
Accumulated pulse
setting value P 0: Set with pulse 0: Set 408
select?on 1: Set with magnification with pulse
Accumulated pulse 0: No request 0: No " [Ca.19] Measurement
error detection ’ q ' start request” mustbe | — 409
. 1: Requested request
request set to 0.
" Accumulated
Measurement start | 0: No request 0: No pulse error detection | 410
' request 1: Requested request request" must be set
to 0.
Reference value 0: No request 0: No " Reference »
write request’ 1: Requested request value measurement
flag" must be set to 1.

226

*1 Set both alert output accumulated pulse setting value and immediate stop accumulated pulse setting value. If either of
the values is set to 0, the accumulated pulse error detection function does not operate. The error "Accumulated pulse

error undetectable" (error code: 131) occurs.

*2 If either of the maximum value and minimum value is set properly, the accumulated pulse error detection function
operates. The error detection is not executed for the unset side.
*3 Each request is detected on a cycle of 0.5ms.
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(1) Alert output accumulated pulses and immediate stop accumulated pulses

Alert output accumulated pulses (accumulated pulses set to output an alert) and immediate stop accumulated
pulses (accumulated pulses set to stop the positioning immediately) are set by combining the following values.
» Reference value

« Alert output accumulated pulse setting value ([Cd.13], [Cd.15])
+ Immediate stop accumulated pulse setting value ([Cd-14], [Cd.16])

+ [CdA7] Accumulated pulse setting value selection

(2) If "[cd.17 |Accumulated pulse setting value selection” is set to "0: Set with
pulse”

Alert output accumulated pulses and immediate stop accumulated pulses can be obtained as follows:

Alert output accumulated pulses = reference value + alert output accumulated pulse setting value
Immediate stop accumulated pulses = reference value + immediate stop accumulated pulse setting value

(a) When the value is outside the setting range

The accumulated pulse error detection function does not operate.

(b) Alert output accumulated pulse setting value and immediate stop accumulated
pulse setting value

The value of alert output accumulated pulses (maximum value) is calculated using the value of
"[cd.14]Immediate stop accumulated pulse setting value (maximum value)" at the following condition:

"[cd.13] Alert output accumulated pulse setting value (maximum value)" > "[Cd.14 | Immediate stop accumulated
pulse setting value (maximum value)"
The value of alert output accumulated pulses (minimum value) is calculated using the value of

"[cd.16 | Immediate stop accumulated pulse setting value (minimum value)" at the following condition:

"[cd.15] Alert output accumulated pulse setting value (minimum value)" < "[Cd.16 | Immediate stop accumulated
pulse setting value (minimum value)"

El When the setting values are as follows:
« [cd.13]Alert output accumulated pulse setting value (maximum value): 1200

. Immediate stop accumulated pulse setting value (maximum value): 1100
Both alert output accumulated pulses and immediate stop accumulated pulses are judged by the
reference value + 1100 pulse. Thus, an alert is output and the positioning stops simultaneously.

uondUN4 UoNY818(Q J04ig 8SINd PoIBINWNIDY 61|
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(c) Alert output accumulated pulse setting value, immediate stop accumulated pulse
setting value, and "Accumulated pulse setting” in the switch setting
The setting range of "[Cd.13] Alert output accumulated pulse setting value (maximum value)" is 1 to 148000 (the

range of "[Cd.15] Alert output accumulated pulse setting value (minimum value)" is -148000 to -1). However,
when the alert output accumulated pulses exceed the amount of "Accumulated pulse setting" in the switch
setting, an alert is output according to the setting of "Accumulated pulse setting".

The above is applicable to "[Cd.14] Immediate stop accumulated pulse setting value (maximum value)" and

"[cd.16 ] Immediate stop accumulated pulse setting value (minimum value)".

El When the measured reference value (maximum value) is 2000 and the setting values are as follows:
» "Accumulated pulse setting" in the switch setting: -3700 to 3700 [selection 1]

« [cd.13]Alert output accumulated pulse setting value (maximum value): 3000

The calculated value of alert output accumulated pulses (maximum value) is 5000 (2000 + 3000).
However, the value of alert output accumulated pulses (maximum value) becomes 3700 because the
calculated value exceeds the amount of "Accumulated pulse setting”

(3) If "[cd.17|Accumulated pulse setting value selection” is set to "1: Set with
magnification"

Alert output accumulated pulses and immediate stop accumulated pulses can be obtained as follows:

Alert output accumulated pulses = reference value + (Alert output accumulated pulse setting value - 1000) x
reference value + 1000

Immediate stop accumulated pulses = reference value + (immediate stop accumulated pulse setting value -
1000) x reference value + 1000

Last three digits of the setting value indicate the value after the decimal point.

El When the alert output accumulated pulse setting value is 1234, the alert output accumulated pulses can
be obtained by multiplying the reference value by 1.234.

(a) When the value is outside the setting range

The accumulated pulse error detection function does not operate.

(b) Alert output accumulated pulse setting value and immediate stop accumulated
pulse setting value
The value of alert output accumulated pulses (maximum value) is calculated using the value of
"[cd.14]Immediate stop accumulated pulse setting value (maximum value)" at the following condition:

"[Cd.13] Alert output accumulated pulse setting value (maximum value)" > "[Cd.14 ] Immediate stop accumulated
pulse setting value (maximum value)"
The value of alert output accumulated pulses (minimum value) is calculated using the value of

"[cd.16 ] Immediate stop accumulated pulse setting value (minimum value)" at the following condition:

"[Cd.15] Alert output accumulated pulse setting value (minimum value)" > "[Cd.16 | Immediate stop accumulated
pulse setting value (minimum value)"
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(c)
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El When the setting values are as follows:
« [cd.13]Alert output accumulated pulse setting value (maximum value): 1200

. Immediate stop accumulated pulse setting value (maximum value): 1100
Both alert output accumulated pulses and immediate stop accumulated pulses are judged by
accumulated pulses that are 1.1 times of the reference value (maximum value). Thus, an alert is output
and the positioning stops simultaneously.

Alert output accumulated pulse setting value, immediate stop accumulated pulse
setting value, and "Accumulated pulse setting" in the switch setting

The setting range of "[Cd.13] Alert output accumulated pulse setting value (maximum value)" and "[Cd.15]Alert
output accumulated pulse setting value (minimum value)" is 1000 to 50000 (1 to 50 times). However, when the
alert output accumulated pulses exceed the amount of "Accumulated pulse setting” in the switch setting, an
alert is output according to the setting of "Accumulated pulse setting"

The above is applicable to "[Cd.14] Immediate stop accumulated pulse setting value (maximum value)" and

"[cd.16 | Immediate stop accumulated pulse setting value (minimum value)".

El When the measured reference value (maximum value) is 2000 and the setting values are as follows:
» "Accumulated pulse setting" in the switch setting: -3700 to 3700 [selection 1]

« [cd.13]Alert output accumulated pulse setting value (maximum value): 3000 (3 times)
The calculated value of alert output accumulated pulses (maximum value) is 6000 (2000 + (3000 - 1000)

x 2000 + 1000). However, the value of alert output accumulated pulses (maximum value) becomes 3700
because the calculated value exceeds the amount of "Accumulated pulse setting"
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CHAPTER 12 sTOPPING AND RESTARTING
CONTROL

This chapter describes stops and restarts of control.

12.1 Stopping Control

This section describes control stops.
The QD73A1 stops control in case of the following.
* When each control ended normally
* When Servo READY signal (READY) turned off
* When an error occurred in the CPU module

* When PLC READY signal (Y2D) was turned off
* When an error occurred in the QD73A1

* When control was stopped intentionally (turning on Stop signal (Y27) or inputting Stop signal (STOP))
* When the upper limit switch (FLS) or the lower limit switch (RLS) turned off

* When the power supply was turned off

(1) Cause of a stop and process of stopping

The following table describes causes of stops and the subsequent processing (except the stop in case of normal

completion of positioning).

Status of Error

. Process of
Cause of stop detection Error
i stop
signal (X18)
Servo READY signal
* ON Servo READY OFF while BUSY (error code: 90)

(READY) turned off.
Forced stop Free run

The power supply was

turned off.

The upper limit switch

PP Upper limit signal OFF while BUSY (error code: 91)

(FLS) turned off.
Fatal stop ON

The lower limit switch o .

Lower limit signal OFF while BUSY (error code: 92)

(RLS) turned off.
Emergency | PLC READY signal oN PLC READY signal OFF during operation (error code: 105)2 | Deceleration
stop (Y2D) was tumned off. PLC READY signal OFF during OPR (error code: 103)3 | StoP

Stop signal (STOP) .

. ) External stop signal ON during OPR (error code: 93)

Intentional was input. ON'3
stop Stop signal (Y27) was

turned on.

STOP signal ON during OPR (error code: 102)

230

*1

*2
*3

The operation varies as shown below depending on "Deviation counter clear setting" in the switch setting.

If "0: Clear the deviation counter when the servo ready signal is OFF." is set, the analog output voltage becomes the
value on which zero adjustment was made at the timing when Servo READY signal (READY)) has turned off.

If "1: Do not clear the deviation counter when the servo ready signal is OFF." is set, the analog output voltage equivalent
to the accumulated pulses in the deviation counter is output.
Only during major positioning control or JOG operation

Only during OPR
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Point/

An emergency stop circuit should be built outside the programmable controller.

(2) Stop during OPR
If an error (a cause of a stop) occurs during OPR, a deceleration stop starts at the error occurrence.
At the completion of the deceleration stop, OPR request signal (X12) stays on. Also, OPR complete signal (X13)
does not turn on since the OPR was not completed normally.
The following figure is the timing chart of when Stop signal (Y27) is turned on during OPR.

<

/— Deceleration start

_________________

Near-point dog W
Zero signal |_| I_I

(Y20) OFF

BUSY signal 4
(X14) OFF ’

OPR request signal \,
(X12) OFF

OPR complete signal
(X13) OFF

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
OPR start signal 0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Stop signal T
(Y27) OFF

Error detection signal
(X18) OFF

josuop Buiddoys |°z)

Error code (ERR.1) 0 >< 102 (STOP signal ON during OPR)
1

----- P Executed by the QD73A1
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(3) Stop during major positioning control or JOG operation

(a) Stop before deceleration start of major positioning control or JOG operation

If an error (a cause of a stop) occurs prior to a start of deceleration during major positioning control or JOG
operation, a deceleration stop starts at the error occurrence. The deceleration speed depends on

"[_Pr7 |Deceleration time" and "[Pr5 | Speed limit value".

Positioning complete signal (X15) does not turn on at the completion of the deceleration stop.

Also, the next positioning does not start even if the error is resolved while the start signal is on. The start signal
must be turned off and on.

The following figure is the timing chart of when Stop signal (Y27) is turned on during positioning control.

f Deceleration start

*********** \

—_— ) <

>t

1
1
1
1
1
1
1
1
1
o
! I
ON b
1 n
Positioning start signal \ ' 0 T
(Y21toY23) OFF \ ' \ /
' 1
, ! | |
K ON H ! i Does not start even if Stop !
. ! ignal (Y27) is turned off
BUSY signal R ! H signa
(x1a) OFF A
1 : :
[
Positioning complete signal 1 ! 1
(X15) OFF : : :
1
L ON!
Stop signal
Y27 OFF 1
Error detection signal f 77777777777777777777777777777777777777
(X18) "1 OFF !

----- P Executed by the QD73A1

*1 Error detection signal (X18) does not turn on in case of a stop following a change (from off to on) of Stop signal (Y27) or
an input of Stop signal (STOP). Error detection signal (X18) turns on due to the following.

» Servo READY signal (READY) turned off.
* PLC READY signal (Y2D) was turned off.
» Upper limit signal (FLS) turned off.
* Lower limit signal (RLS) turned off.



CHAPTER 12 STOPPING AND RESTARTING CONTROL

(b) Stop during deceleration of major positioning control or JOG operation
If an error (a cause of a stop) occurs during deceleration of major positioning control or JOG operation, the
deceleration continues and the operation stops since it is toward completion of the positioning or is following a
change (from on to off) of a JOG start signal (Y24, Y25). In case of major positioning control, Positioning
complete signal (X15) turns on at its completion.
This process is the same for a stop with an error.
The following figure is the timing chart of when Stop signal (Y27) is turned on during deceleration of positioning
control.

— <

(X15)

1
1
1
1
i
ON i
Positioning start signal !
(Y21toY23) OFF v !
’ 1
/__ON |
1
BUSY signal P | l
x12) OFF |
| _ON
1
- . |
Positioning complete signal OFF i T
1
1
1

o
z

Stop signal
¥27) OFF | 1
1
1

Error detection signal
(X18)™"  OFF

----- > Executed by the QD73A1
*1 Error detection signal (X18) does not turn on in case of a stop following a change (from off to on) of Stop signal (Y27) or
an input of Stop signal (STOP). Error detection signal (X18) turns on due to the following.
+» Servo READY signal (READY) turned off.
» PLC READY signal (Y2D) was turned off.
* Upper limit signal (FLS) turned off.

jonuo) buiddois L°z1L

* Lower limit signal (RLS) turned off.
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12.2 Restarting the Speed-position Control Switch Mode

After a deceleration stop following Stop signal, the operation of the speed-position control switch mode before the stop
can be restarted by turning on Speed-position mode restart signal (Y26).

(1) Control detail

(a) When positioning is stopped using Stop signal (Y27) or Stop signal (STOP)
The positioning before the stop can be restarted by turning on Speed-position mode restart signal (Y26).
The following figure shows the timing at which the speed-position control switch mode restarts.

v

Turning on Stop signal (Y27) Turning on Stop signal (Y27)
starts deceleration. starts deceleration.
Position Position control
Speed
cgr?t?ol control ( P1— Positioning
0—P1) address)
f T f T t
1 : : 1 1
i i i i i
Positioning start signal ! ! ! 1 1
(Y22,Y23)  OFF | i i ! 1
i i i i i
1 1 1 1 1
BUSY signal k i i
(X14)  OFF . l l} . | | I‘Y\ i
| i I I " I
Il v ! ! 1 Il
Stop signal H /) H v !
(Y27) OFF ! ! ! ! !
1 1 1 [N :
i | ON i ¥ i
Speed-position mode restart signal ! v ! T !
(Y26)  OFF | | |
T
i i i i
i | ! 10N
Positioning complete signal 1 1 1
(X15)  OFF | | ;
1 1 1
i ON i |
Speed-position switching enable signal : | :
(Y2C) OFF ! ' \
| :
1 1
Speed-position switching command signal H H
(CHANGE)  OFF ! | |
1 1 1
i i i
Actual current value X 0 >< 0 — P1 X P1— Positioning address
1

[Md.8]control mode 0 >< 1 >< 0
1 1
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(b) When speed is changed during positioning
After a stop following the input of Stop signal (STOP), if Speed-position mode restart signal (Y26) is turned on,
the positioning restarts according to the positioning speed set in the positioning data. The positioning does not
restart at the new speed.

Speed change

..................................... Positioning speed
Stop signal

-------------------- Changed speed

Speed control Position control Position control

v
—-

Speed-position switching Speed-position mode
command signal (CHANGE) restart signal (Y26)

(c) Precautions for control

» The following table indicates settings and start signal conditions to restart control. If Speed-position mode
restart signal (Y26) is turned on in a condition "Restart possible", the error "Restart error” (error code: 85)

occurs.
O: Restart possible
x: Restart not possible
"[Pr9_|Positioning mode"
Start signal . 1: Speed-position control switch
0: Position control mode
mode
OPR start signal (Y20) x x
Absolute positioning start signal N N
(Y21)
Forward start signal (Y22) x O
Reverse start signal (Y23) x O

* In the speed-position control switch mode, if Speed-position mode restart signal (Y26) is turned on in a
status other than stop, the error "Restart error" (error code: 85) occurs and the axis does not act.
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CHAPTER 13 coMMON FUNCTIONS

Functions referred to as "common function" can be used regardless of control method when necessary.

Common functions can be used on GX Works2.

1 31 Module Status Monitor Function

The "module status monitor function" monitors the module information, switch setting information, and external 1/0

signal information. The module's detailed information can be displayed on the system monitor of GX Works2.

(1) Hardware LED information

The following LED statuses are displayed.

Item Value Condition to be 0001,
RUN Operating normally (same as the RUN LED)
ERR Error occurrence
BUSY During positioning
ZERO Adjusting zero
GAIN Adjusting gain
» 0000y: Indicates that the LED is off.
SV RDY ) ) Servo READY signal (READY) ON
» 0001y: Indicates that the LED is on.
DOG Near-point dog signal (DOG) ON
STOP Stop signal (STOP) ON
FLS Upper limit signal (FLS) ON
RLS Lower limit signal (RLS) ON
CHG Speed-position switching command signal (CHANGE) ON
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(2) Hardware switch information

The following switch setting statuses are displayed.

Item Switch setting Value
ROT DIR Rotation direction setting
ACCUM PLS Accumulated pulse setting
MULTI Multiplication setting
ZERO DIR OPR direction setting Refer to [~ 7 Page 276, Appendix 4.1 (2).
OPR METHOD | OPR method setting
ENC I/F Encoder I/F setting
RESOLT Analog voltage resolution setting
H/W Information g‘ 1 3
Wonitor Status Module
r&-‘ Monitoring Model Mame QD7341 ?g?ffnf;mn 141010000000000-6
= Display Format
FEE O Dc
H/* LED Information Hjiw 5% InfFormatian
Item l Walue ' Item Walue Item Walue Ttem Value
RUN i) ROT DIR. a0og
ERR. 0 ACCUM PLS a0og
0: OFF, 1: ON pere——"|o0m0 o£0 ok |oonn
GAIMN a0aa OPR METHOD 0000
ENC IfF a0og
RESCLT a0og
EDY. Q001
DOG 0000
STOP 0000
FLS 000
RLS 00
CHG Jui]
Stop Maritor \

Indicates that Servo READY signal (READY) is on.

For details on the system monitor of GX Works2, refer to the following.
[ 1 GX Works2 Version1 Operating Manual (Common)

uolouUN4 JOJUOI SnieyS SINPoI L'EL
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13.2 Error History Function

This function monitors the QD73A1's error history stored in the buffer memory.
The error history of past 16 records can be monitored. Once 16 records are stored, the next record overwrites the
oldest record. Therefore, the latest 16 errors are stored at all times.

Intelligent Function Module Monitor 1(0010:QD73A1) - Detail Dialog E'

rar code Error occurmence

4 12/05/1018:4...

Update Cloze

To check the error history, the QD73A1 needs to be registered in the intelligent function module monitor window. For
how to register the module in the intelligent function module monitor window and to display the details of the history,
refer to the following.

GX Works2 Version1 Operating Manual (Intelligent Function Module)

To monitor the error history directly through the buffer memory, refer to the following.
[ = Page 85, Section 5.5
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CHAPTER 13 COMMON FUNCTIONS

133 Module Error Collection Function

Errors that occurred in the QD73A1 are collected into the CPU module.
The error information of the QD73A1 module is held in a CPU module memory as a module error history, even when
the power is turned off or the CPU module is reset.

Error history (CPU module) and error log
(intelligent function module) are displayed on

one screen.
!
Errors that are detected in the entire base
system can be monitored in chronological order. Module A Module B

CPY ~19:29 Error Al is detected! | | 19:34 Error B1 is detected!
19:33 Error C1 is detected! | ¢, 19:36 Error A2 is detected!

\
\
\ “ g
\ El ] 1 3
: \
!
S |
— —_\ \
Programming tool 1] W
'
Error history display ! 2 “
Time Module with error  Error code : /%ﬂ
19:29 | ModuleA | ErorAl || ' Errorhistory \\
19:33 CPU Error C1 - \  (CPU module) . Module error log
P
Y

19:34 Module B Error B1 N Time _ Module with error  Error code

AY
19:36 Module A Error A2 19:33 Error C1 \\ 19:29 Module A Error A1
M, 19:34 | Module B Error B1
19:36 Module A Error A2

[Example of screen display]
Error History List

Displayed ErvorsiErrors: 1212 Error Cods Notation:  DEC 5 HEX
Mo, Error Code Piodel Name: Start 1/0
BAC2 1€ QI61BTIIN
0011 BRCZ QIEIBTIIN o020
00010 FDIC 2009/06/24 10:11:06 QI71LPZ1-25 0000
0008 F112 2009/06/24 10:10:46 QI71LP21-25 oo0g
00008 F112 2009/06/24 10:10:02 QI71LP21-25 0000
o0o07 ocic 200%/06/24 10:08:25 QO3UDCRU
00006 0700 2009/06/24 10:04:90 QD3UDCPU

For details on the module error collection function, refer to the following.
[ 7 Page 241, Section 14.1

uonoUN UOND8||0) J0LIT BINPON €'El
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1 34 Error Clear Function

When an error occurs, the error can be cleared on the system monitor.

By clicking the  Evror clear | button in the system monitor, the error codes stored in "[Md.3 ] Error code (ERR.1)" and

" Error code (ERR.2)" are cleared, and the ERR. LED turns off. This operation is the same as the one that uses
Error reset signal (Y28).

However, the error history cannot be cleared with the button.

For the error clearing method using Error reset signal (Y28), refer to the following.

[ Page 38, Section 3.4.3 (12)

L' @) [Diagnostics]=>[System Monitor...]=> Error module

Module’s Detailed Information |Z‘
Maonitor Status ——————————————————— i~ Module
,W Model Name ODFaAL
1/ irdidress 010
Mount: Position I\'Iain Base 1 5lot
A Product Information 14101 0000000000-B
Production Mumber F--

-~ Madule Information

Module Access Fossible
Status of External Power Supply  ---
Fuse Blown Status F-
Skatus of IfO Address Yerify lgree
10 Clear | Hald Setting =
Moise Filter Setting [
Input Type )'"

HY' Information I Remakte Password Setting Status -

[~ Error Information

) ~Error and Solution
Latest Error Code Update Error Histary

2 Contents: | Mumeratar of command pulse multiplication for electronic gear
Clear Error Histary | COutside the setting range
*The set walue in Pr.3 Mumeratar of command pulse
Error Clear | Ko, Error Code multiplication For electronic gear Outside the setting range is
1 2 outside the setting range.

Display Farmat

Solution: | Set a value within the setting range and burn on PLC READY
signal (¥2D).

[Setting range]

1o 5999

 HEX
¢ DEC

n old error, The latest ervor is displayed at
he bottom line.

Ehe etror histary is sequentially displayed from

240



CHAPTER 14 TROUBLESHOOTING

CHAPTER 14 TROUBLESHOOTING

This chapter describes errors that may occur in the QD73A1 and troubleshooting for them.

14.1 Checking an Error on GX Works2

The error codes that occurred in the QD73A1 can be checked by the following.
Choose a method depending on the purpose and application.

» Checking on the "Module's Detailed Information" window

» Checking on the "Error History" window

(1) Checking on the "Module's Detailed Information” window

Follow the procedure below.

1. Connect GX Works2 to the CPU module, and display

Sptem onitor & the "System Monitor" window.
O [Diagnostics]=>[System Monitor...]
e o r— :
e e oo
ety T >
o e o
=
[0}
Q
=}
«Q
Q
35
\2 m
3
2. After confirming that an error is displayed on the o
]
- QD73A1, select the QD73A1 and click the ®
.'3"‘:“’"’“:“‘”“”““““ Detailed Information button_ g
=
o (2]
1 oo )
1 .. .
- When an error is indicated on a module other than
S S the QD73A1, refer to the user's manual for the
e o module and take a corrective action.

16paint 0080

Stop Monkor

System Exer Hstory cose

(To the next page)
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(From the previous page)

4

3. Click the Detsied InFDrmatiDn| button to display the

"Module's Detailed Information” window.

Module’s Detailed Information ‘

~ Modul
n;d:;game E;?;M The error detail and solution can be checked under

Main Base 1 Slat
[141010000000000-8

Mourt Position

"Error and Solution”

Product Information

Production Number

- Module Information

Possible
Status of External Power Supply ===

Madule Access

Fuse Blown Status =
Status of I/ Address Verfy  Aaree
1/0 Clear | Hold Setting -

Moise Filter Setting

InpLt Type

-
=
=

Remote Passward Setting Status

Hiw Information |

~Errar Informatior
Error and Solution

Latest Error Code Update Error History |

Mumer ator of command pulse rultiplication For slectranic gear
Oubside the setting range

S Contents:
Clear, Errar History

Error Clear | Ma. Error Code
1 2

*The set valug in Pr.3 Numerator of command pulse
multiplication for electronic gear Gutside the setting range is
oLksids the Setting range.

Display Format

" HEX Solution: | Sek & valus within the satting range and turn on PLC READY
signal (¥20},

[Setting range]

109993

* DEC

n old error, The [atest error is displayed at
he bottom line.

ghe ervar istory is sequentially displayed from

(2) Checking on the "Error History" window

An error history that includes errors in the QD73A1 and other modules is displayed in a list, and it can be output
to a CSV file. The error codes and the error occurrence time can be checked even after the power was turned off
and on or the CPU module was reset.

O [Diagnostics]=> [System Monitor...]=>  systemError History | button

Error History

X

Manitor Status Connection Channel List:

Stop Monior [Seria Port PLC Module Connection(Ls5)

System Image.

Match all of the crieria belon
Hane.

Clear Refine Crieria Enter Refine Criteia

Error Histary List Ennor Detalls

S — o ot ce G s —
Mo, ErorCode Date and Time. FodelName —— Start 0 A Startljo o010
e i TR T (a)
0199 o020 2012/05/09 16:31:52 Qo7IAL wio | N\
0158 000z 20120509 16:23:00 QD73AL o010 {Ervor and LGN | nteligent Module w‘anm\
oo1a7 0002 2012/05/09 16:27:42 QD731 0010
i et S ooy — (b)
00185, 0700 2012{05/03 16:11:33 QZOUDEHCRU -
00194 0323 2012/05/09 16:11:33 QD73A1 0010 Upper limit signal OFF at start
00193 0002 2012/05/09 16:10:38 QD73AL 0010 *Upper limit signal (FLS} is off at the start of major
00192 05DC 2012{05/09 13:26:46 Q2OUDEHCPU —— (IR O
oo191 0020 2012/05/09 13:20:44 QD731
00190 05DC 2012/05/09 11:36:12 QZOUDEHCPU Solution
00189 050C. 2012{05/09 09:14:45 Q2OUDEHCPU
00188 05DC 2012/05/08 17:03:14 Q20UDEHCPU *Return the workpiece to a position within the stroke A
oo1a7 05DC 2012/04/27 16:30:21 QZOUDEHCPU lmit range using JOG operation. 1
T
N A e
o018s 0sDC 2012/04/27 10:40:52 Q20UDEHCPU *1f the system does not need limit switches wire L
00184 05DC 2012/04/27 10:16:54 QZOUDEHCPU devices so that the QD73A1% LS signal inputs stay
onig3 osoc 2012/04/27 10:14:05  QOUDEHCRU ¢
=
E _cewecsite. —em—t——(C)

(a) Error History List

Error logs of modules are displayed in a list.
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CHAPTER 14 TROUBLESHOOTING

(b) Error and Solution, Intelligent Module Information

» Error and Solution: Displays the detail and corrective action for the error selected on "Error History List".

* Intelligent Module Information: Displays the QD73A1's status at the occurrence of the error selected on

"Error History List".

For the QD73A1, the following are displayed.

Item

Description

Current feed value

The current value at the time of the error occurrence is stored.

Actual current value

The actual current value at the time of the error occurrence is stored.

State of the input signal (Xn0 to XnF)

The status of input signals (X0 to XF) at the time of error occurrence is stored (in
hexadecimal).

State of the input signal (X(n+1)0 to X(n+1)F)

The status of input signals (X10 to X1F) at the time of error occurrence is stored (in
hexadecimal).

State of the output signal (YnO to YnF)

The status of output signals (YO to YF) at the time of error occurrence is stored (in
hexadecimal).

State of the output signal (Y(n+1)0 to Y(n+1)F)

The status of output signals (Y10 to Y1F) at the time of error occurrence is stored (in
hexadecimal).

WDT error H/W error signal

QD73A1 READY signal

OPR request signal

OPR complete signal

BUSY signal

Positioning complete signal

In-position signal

Excessive error signal

Error detection signal

Overflow signal

Underflow signal

Servo READY signal

Near-point dog signal

External stop signal

Upper limit signal

Lower limit signal

OPR start complete signal

Absolute positioning start complete signal

Forward start complete signal

Reverse start complete signal

Synchronization flag

Zero/gain adjustment data writing complete flag

Zero/gain adjustment change complete flag

Set value change complete signal

Operating status of the speed-position control
switch mode

The statuses of input signals (X) at the time of error occurrence are stored.
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(c) Button to create a CSV file
An error history is output to a CSV file.

Point/’
If errors occur in the QD73A1 frequently, "HST.LOSS™ may be displayed under "Error Code" instead of an actual error
code.
Mo, © Error iCode Drate and Time Model Mame Skark I
no1za #H3T,LO55* 2012002115 14:22:49 Q07341 ao10
no1=5 MZ4E 2012002115 14:10:30 CQ10OUDHCPL ==es

If "HST.LOSS™ is displayed frequently, set a large value for the number of errors collected per scan under the "PLC RAS"
tab in "PLC Parameter". For the setting, refer to the following.
[ ] The user's manual (Function Explanation, Program Fundamentals) for the CPU module used




14.2 Troubleshooting

CHAPTER 14 TROUBLESHOOTING

14.2.1

Troubleshooting procedure

This section shows the troubleshooting procedure for the QD73A1.

( Start (Error occurrence)

)

Has the motor stopped?

[ = Page 246, Section 14.2.2

Check the LED on the front of the QD73A1.

Is the ERR.LED off?

YES

Is positioning executed?

YES

Has the work reached the set position?

YES

|s the work operating in the set speed?

YES

Does the work stop normally
during positioning?

YES

Is OPR executed?

YES

Are other modules
operating normally?

YES

NO

[T 5 Page 252, Section 14.3.4

NO

[ = Page 246, Section 14.2.3

NO

= Page 247, Section 14.2.4

NO

= Page 248, Section 14.2.5

NO

[~z Page 248, Section 14.2.6

NO

= Page 249, Section 14.2.7

NO

Consult your local Mitsubishi representative.

l

C End

Refer to the manual for the module
having the problem.
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14.2.2 When the motor does not stop

Check item

Action

Is the QD73A1's zero adjustment performed properly?

Perform zero adjustment. ((__= Page 59, Section 4.5)

Is the servo amplifier's zero adjustment performed properly?

Refer to the manual for the servo amplifier, and perform zero adjustment.

Is a large value set to the gain value of the servo amplifier?

Refer to the manual for the servo amplifier, and adjust the gain value of the
servo amplifier to a proper value.

Are the speed command terminal on the QD73A1 and the
servo amplifier connected properly?

(when the motor does not stop even though the speed
command from the QD73A1 is 0V)

Connect the speed command terminals properly.

Is there noise effect?

* Place signal lines away from power cables.

* Use shielded twisted pair cables for signal lines.
» Ground cables without fail.

* Place the motor away from noise source.

14.2.3 When positioning cannot be executed

Check item

Action

Is PLC READY signal
(Y2D) off?

Turn on PLC READY signal (Y2D).

Is Servo READY signal
(X1B) off?

* Turn on Servo READY signal.
* Check if there is any error on the servo amplifier.
* Check if the QD73A1 and the servo amplifier are wired properly.

Is the ERR. LED on?

Read out the error code, and take the corrective action described in the error code list.
(IZ_= Page 252, Section 14.3.4)

Is the BUSY LED off?

[Double-check the sequence program.]

* Check if an interlock is made at a start.
* Check if Stop signal (Y27) is on.

* Check if the start is kept reset.

*» Check if the start signal is kept on.

[Check the QD73A1's status.]
* Check if the QD73A1 is mounted on the base unit properly.
» Check if the position setting is proper.

Is Excessive error signal
(X17) on?

The accumulated pulse amount is outside the setting range.

« Check if the accumulated pulse setting is proper. ([__5  Page 102, Section 6.2.2)

« Check if the multiplication setting is proper. ((_ Page 104, Section 6.2.3)

« Check if the encoder I/F setting is proper. ((__3 Page 105, Section 6.2.6)

« Check if the gain adjustment is proper. ((__ Page 59, Section 4.5)

« Check if the QD73A1 and the encoder are connected properly. ([(_ 7 Page 66, Section 4.6.2)

Is External stop signal
(X1D) on?

* Check if Stop signal (Y27) is on.
* Check if Stop signal (STOP) is on.

Is WDT error, H/W error
signal (X10) on?

If WDT error, H/W error signal (X10) stays on even after resetting the CPU module, please consult your local
Mitsubishi representative.

Are the QD73A1 and the
drive unit connected
properly?

Check if the QD73A1 and the drive unit are wired properly.
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CHAPTER 14 TROUBLESHOOTING

Check item

Action

Is proper wave output
displayed when the
QD73A1's speed command
terminal is connected to an
oscilloscope?

Is proper wave output
displayed when the drive
unit's encoder output
terminal is connected to an
oscilloscope?

If proper wave output is not displayed, please consult your local Mitsubishi representative.

14.2.4 When a positioning error occurs

Check item Action

Do the position errors occur by regular amount?

[Double-check the parameters.]
» Check if the set position is proper according to the machine position.
» Check the positioning parameters and positioning data.

« Check the accumulated pulse setting. ((__3  Page 102, Section 6.2.2)
« Check the multiplication setting. (_= Page 104, Section 6.2.3)
[Double-check the sequence program.]

* Check if a proper address is set.

» Check if a proper value is set for a current value change.

* Check if a stop signal is input.
* Check if the set movement amount is too small for operation in the speed-

position control switch mode.

Is the motor rotating smoothly?

Check if the feedback pulse frequency is within 1Mpulse/s using an
oscilloscope.

Is there noise effect?

* Place signal lines away from power cables.

* Use shielded twisted pair cables for signal lines.

*» Ground cables without fail.

* Place each device in the system away from noise source.
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14.2.5 When the positioning speed is different from the specified

speed

Check item

Action

Are the positioning data set properly?

Set proper positioning data.

Is the set positioning speed value greater than " Speed
limit value"?

Set a positioning speed value that is smaller than "[_Pr5 | Speed limit
value".

Is the accumulated pulse setting proper?

Calculate the maximum accumulated pulse amount, and review the
accumulated pulse setting. (5 Page 102, Section 6.2.2)

Is the zero/gain adjustment proper?

Perform zero/gain adjustment again. ("~ Page 59, Section 4.5)

Is the multiplication setting proper?

Configure the multiplication setting properly. ({5 Page 104, Section
6.2.3)

Is the servo amplifier set properly?

Refer to the manual for the servo amplifier, and set the servo amplifier
properly.

Is a speed change executed?

Review the sequence program to see if the speed change is necessary.

Is proper wave output displayed when the QD73A1's speed
command terminal is connected to an oscilloscope?

Is proper wave output displayed when the drive unit's
encoder output terminal is connected to an oscilloscope?

If proper wave output is not displayed, please consult your local Mitsubishi
representative.

14.2.6 When operation stops abnormally during positioning

Check item Action
Is there an error on the servo amplifier? Refer to the manual for the servo amplifier, and check the error detail.
Is Stop signal (Y27) on? Review the sequence program to see if Stop signal (Y27) needs to be turned on.
Is Stop signal (STOP) on? Check if Stop signal (STOP) is wired properly.

Is Excessive error signal (X17) on?

The accumulated pulse amount is outside the setting range.

Check if the accumulated pulse setting is proper. ((_ Page 102, Section 6.2.2)

Is there noise effect?

* Place signal lines away from power cables.

* Use shielded twisted pair cables for signal lines.

» Ground cables without fail.

* Place each device in the system away from noise source.
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OPR error

14.2.7

CHAPTER 14 TROUBLESHOOTING

(1) When OPR cannot be completed

Check item

Action

Does Near-point dog signal (DOG) stay off?

Check if Near-point dog signal (DOG) is wired properly.

Does the speed change to the creep speed after Near-point
dog signal (DOG) turned on?

Does analog output from the QD73A1 continue after a Zero
signal input?

The QD73A1 may be broken. Please consult your local Mitsubishi
representative.

Does Zero signal stay off?

Check if Zero signal is wired properly.

(2) When the OP position is in error

Check item

Action

Do the position errors occur by regular amount?

[Near-point dog method]

If the position where the near-point dog turns off is near the position of a
Zero signal input, the Zero signal input may be misread. Adjust the position
where the near-point dog turns off to be closer to the center of Zero signals.

[Count method]

If the position after the move according to " Setting for the movement
amount after near-point dog ON" is near the position of a Zero signal input,
the Zero signal input may be misread. Adjust " Setting for the
movement amount after near-point dog ON" so that the position after the
move becomes closer to the center of Zero signals.

Is the OPR completed near the position where Near-point
dog signal (DOG) turns on?

Near-point dog signal (DOG) may be chattering. Use a high-performance
near-point dog.

Is the OPR in the near-point dog method completed even
though the near-point dog did not turn off?

The contact or wiring of the near-point dog is not proper. Check the wiring.

In the near-point dog method, is the movement amount after
near-point dog ON more than that of normal OPR completion
by one or more servomotor rotation?

Near-point dog signal (DOG) may be chattering when it turns off. Use a
high-performance near-point dog.
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143 Details of Errors

14.3.1 Types of errors

250

The errors detected in the QD73A1 are categorized into five types.

(1)

(2)

()

(4)

()

Setting data range error

The QD73A1 checks parameters with the setting ranges at the following timings, and detects an error when a
data is outside the setting range. If an error occurs, the corresponding data must be changed to a value within the
setting range.

Setting data Check timing
Fixed parameters When PLC READY signal (Y2D) is turned on
When a positioning start signal (Y21 to Y23) is turned on
Variable parameters When a JOG start signal (Y24, Y25) is turned on
When OPR start signal (Y20) is turned on
OPR parameters When OPR start signal (Y20) is turned on
Positioning data When a positioning start signal (Y21 to Y23) is turned on
Control change areas Before the execution of a control change
Start error

Start error is a type of errors that occur at a start of OPR control, major positioning control, or JOG operation.
Operation does not start if an error occurs.

Operation error

Operation error is a type of errors that occur during OPR control, major positioning control, or JOG operation.
If an error occurs, operation decelerates and stops or continues without decelerating depending on the error
detail.

For the operation at the error occurrence, refer to the following.

(5 Page 252, Section 14.3.4)

Control change error

Control change error is a type of errors that occur at a control change during positioning.
The data for the control change is ignored if an error occurs.

Zerol/gain adjustment error

Zero/gain adjustment error is a type of errors that occur during zero/gain adjustment.

The details of the zero/gain adjustment are not reflected in the QD73A1 if an error occurs. Eliminate the error
cause, and perform zero/gain adjustment again.
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14.3.2 Storage of errors

When an error occurs in the QD73A1, the corresponding error code is stored in the buffer memory.

(1) ERR.1 and ERR.2

Errors are classified into ERR.1 and ERR.2 depending on the error details.

Error classification Description
Errors caused due to sequence programs.
ERR.1 (minor errors) Check the error code, and eliminate the error cause by correcting the sequence
program.

Hardware errors or errors caused due to control commands from external input

ERR.2 (major errors) signals.
Check the error code, and eliminate the error cause on an external input signal.

(2) Buffer memory areas for error codes
The latest error codes are stored in the following buffer memory areas every time an error occurs, deleting the
previous error codes. When there is no error or when the errors were reset, "0" is stored.

Corresponding error

Error classification | Buffer memory area name | Buffer memory address i .
detection signal

ERR.1 (minor errors) Error code (ERR.1) 104
Error detection signal (X18)
ERR.2 (major errors) Error code (ERR.2) 105

14.3.3 Error reset

Eliminate the error cause according to the corrective action described in the error code list ((__5 Page 252, Section
14.3.4), then cancel the error status by turning on Error reset signal (Y28).
At the time, the QD73A1 operates as follows.

slouls Jo 8beiois zZ'e L
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1 Clears " Error code (ERR.1)" to 0.

2 Clears " Error code (ERR.2)" to 0.
3 Turns off Error detection signal (X18).
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14.3.4

Error code list

The following table describes error details and corrective actions.

Error
Error Error L. Operation at the .
code . Error name Description Action
category . classification error occurrence
(decimal)
The set value in
"[Pr2 ] Stroke limit Set a value within the
1 Stroke limit lower limit" is outside - setting range, and turn
lower limit 2147483648 to on PLC READY signal
"[Pet ] Stroke limit (Y2D).
upper limit".
The set value in . )
Numerator of If a setting is outside | Set a value within the
"[Pr3 ] "
) command pulse (23 ] Numerator of | g setting range, setting range, and turn
Setting data command pulse
range error | 2 multiplication for S the error occurs and | on PLC READY signal
(Fixed electronic gear mUIt'p“C_a“O” for. all of the fixed (Y2D).
parameter) Outside the elec'.tronlc gear'is parameters use the | [Setting range]
settingrange | OUtside the setting | gefault values for | 1 to 9999
range. the control.
) The set value in Set a value within the
Denominator of setting range, and turn
"Bz ; i , u
command pulse x4 | Denominator grang )
. of command pulse on PLC READY signal
multiplication for
3 ) multiplication for (Y2D).
electronic gear [Setting range]
: " i
Outside the electronic gear" is g rang '
) outside the setting 1 to 9999, and besides
setting range
range. 1/50 < CMX/CDV <50
ERR o The set value in Set a value within the
Speed limit Speed limit setting range
"[Pr5 imi .
10 value Outside : peed fimi .g 9
) value" is outside the [Setting range]
the setting range
setting range. 10 to 4000000pulse/s
) The set value in Set a value within the
Acceleration Accel setting ranae
"[Pr6 i .
11 time Outside the | —— Acceleration 'grang
) time" is outside the [Setting range]
setting range
setting range. 2 to 9999ms
Setting data ) The set value in Only the setting with | Set a value within the
range error Deceleration Decelerat the error uses the setting range
"[Pr7 i u i .
g 12 time Outside the | —-— Deceleration 19 rang
(Variable . time" is outside the default value for [Setting range]
setting range
parameter) setting range. control. 2 t0 9999ms
. The set value in Set a value within the
In-position range | ¢ setting range
" -P -8 - iti .
13 Outside the - ] n po§| fon .g 9
’ range" is outside the [Setting range]
setting range
setting range. 1 to 20479pulse
The set value in
Positioning b Set | ithin th
"[Pro ] itioni et a value within the
14 mode Outside - ositioning

the setting range

mode" is other than 0
and 1.

setting range.
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Error
Error Error L. Operation at the .
code . Error name Description Action
category . classification error occurrence
(decimal)
) Set a value within the
The set value in .
OPR speed setting range.
20 Outside the . OPR speed [Setting range]
setting range is outside the setting 1to"[75] Speed limit
range.
g value" (pulse/s)
. Set a value within the
The set value in .
Creep speed . c ” setting range.
21 Outside the _ reep spee [Setting range]
setting range is outside the setting 1to "[FiT] OPR
range. [Pert]
9 speed" (pulse/s)
Setting data If a setting is outside
. Set a value within the
range error the setting range, .
(OPR the OPR does not | Seting range-
parameter) start. [Setting range]
Deceleration distance
i Th t value i
Setting for the e setvalue In from " OPR
movement "[Pr13] Setting for the
- 9 speed"to "
amount after movement amount
22 ; . Creep speed" <
near-point dog after near-point dog
ON Outside the | ON" is outside the "[Pr13] Setting for the
ERR.1 setting range setting range. movement amount after
near-point dog ON"
(This condition is
checked only in the
count method.)
* The positioning end « Set the positioning
point is outside the end point within the
o stroke limit range. stroke limit range.
Positioning .
. * The set value of * Do not set a negative
30 address Outside o
. positioning address value to the
the setting range . ) ——
in the incremental positioning address
Setting data system is a negative in the incremental
range error value at the start. The positioning does system at the start.
(Positioning For two-phase not start.
data) trapezoidal positioning
Two-phase control in the absolute Do not change the
31 trapezoidal system, the moving moving direction for P1
positioning direction from P1 to to P2 from the direction

address error

P2 is different from the
direction used to
reach P1.

used to reach P1.
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Error

Error Error L. Operation at the .
code . Error name Description Action
category . classification error occurrence
(decimal)
Set a value within the
Setting data I T ;
Positioning The positioning speed setting range.
range error ) . ] ) .
(Positionin 32 speed Outside | is outside the setting [Setting range]
itioni I
g g the setting range | range. The positioning does | 1 to [ Pr5 ] Speed limit
ata) not start when the value" (pulse/s)
- set value is 0. In —
Setting data The set value in Set a value within the
case of an error due setting range
range error New speed New speed to a set value other g range.
(Control 40 ERR.1 value Outside value” is outside the | than 0. the [Setting range]
change the setting range | setting range in positioning is 0to"[Pr5 ] Speed limit
area) positioning operation. | .,nirolled with value" (pulse/s)
Setting data The set value in "[P5] Speed limit Set .a value within the
range error JOG speed . . | value". setting range.
(Control 41 Outside the _ JOG speed [Setting range]
change setting range is outside the setting 1to"[75 ] Speed limit
range.
area) 9 value" (pulse/s)

* Check the power
supply status and
wiring of the drive
unit, as well as the

. connections of
Servo READY signal
. connectors.
(READY) is off at the . .
Servo READY . * When using a drive
70 start of major o
OFF at start o unit without Servo
positioning, OPR, or .
. READY output, wire
JOG operation. .
devices so that the
QD73A1's Servo
READY signal
(READY) input stays
on.
Stop signal (STOP) is
External stop ) .
71 sianal ON at on at the start of major Turn off Stop signal
J positioning, OPR, or The operation does | (STOP).
Start error ERR.2 start )
JOG operation. not start.
Upper limit signal » Return the workpiece
Upper limit (FLS) is off at the start to a position within
72 signal OFF at of major positioning, the stroke limit range
start OPR, or JOG using JOG operation.
operation. * Check the power
supply status and
wiring of the drive
unit, as well as the
Lower limit signal connections of
Lower limit (RLS) is off at the start connectors.
73 signal OFF at of major positioning, * If the system does
start OPR, or JOG not need limit
operation. switches, wire

devices so that the
QD73A1's LS signal
inputs stay on.
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Error
Error Error L. Operation at the .
code . Error name Description Action
category i classification error occurrence
(decimal)
. . Return the workpiece to
Near-point dog signal i
. . a position away from
Near-point dog (DOG) is on at the .
. . the near-point dog
74 ERR.2 signal ON at start of OPR in the . -
) using JOG operation or
start near-point dog . .
major positioning, then
method.
execute OPR.
QD73A1 READY
READY signal signal (X11) or PLC
OFF at start READY signal (Y2D)
. Turn on PLC READY
80 (PLC READY is off at the start of .
. . T signal (Y2D).
signal OFF at major positioning,
start) OPR, or JOG
operation.
. . Make an interlock using
An operation start is
) a sequence program so
BUSY signal ON | attempted when .
81 . . that no operation starts
at start BUSY signal (X14) is )
on when BUSY signal
’ (X14) is on.
A ti tart i T ff St ignal
STOP signal ON n operation start is urn off Stop signa
82 at start attempted when Stop (Y27), and start the
i i The operation does i i
Start error signal (Y27) is on. p operation again.
not start. * Return the workpiece
to a position within
ERR.1 the stroke limit range
. An operation start is using JOG operation.
Outside the
L attempted when the « Execute OPR.
83 stroke limit . . . .
workpiece is outside « Set the workpiece to
range at start - . o
the stroke limit range. a position within the
stroke limit range by
changing the current
value.
* OPR cannot be
started in succession
(only in the near-
) point dog method).
An OPR start is .
OPR complete * Move the workpiece
. attempted when OPR »
84 signal ON at . to the position before
complete signal (X13) )
start the near-point dog

is on.

using JOG operation
or major positioning,
then start another
OPR.
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Error

Error Error L. Operation at the .
code . Error name Description Action
category . classification error occurrence
(decimal)
Speed-position mode
restart signal (Y26) . .
Start operation using
was turned on when .
L Forward start signal
positioning was
- (Y22) or Reverse start
complete in the .
. signal (Y23).
speed-position control
. The operation does
Start error 85 ERR.1 Restart error switch mode.
not start.
Start operation using
Speed-position mode Absolute positioning
restart signal (Y26) start signal (Y21),
was turned on in the Forward start signal
position control mode. (Y22), or Reverse start
signal (Y23).
A movement amount
Set movement amount
Movement change was . .
. . The movement so that the workpiece is
outside the attempted with a value i o
87 ERR.1 L amount does not positioned within the
stroke limit that moves the L
. . change. stroke limit range after
range workpiece outside the
L the move.
stroke limit range.
Servo READY signal . .
Check the drive unit,
(READY) turned off .
Servo READY . ) The operation runs and turn on Servo
90 . during major .
OFF while BUSY o freely. READY signal
) positioning, OPR, or (READY)
Operation JOG operation. '
error
Upper limit signal
Upper limit (FLS) turned off during
91 ERR.2 signal OFF while | major positioning,
BUSY OPR, or JOG ) Return the workpiece to
. The operation - -
operation. a position within the
decelerates and . )
Lower limit signal stops stroke limit range using
Lower limit (RLS) turned off ' JOG operation.
92 signal OFF while | during major

BUSY

positioning, OPR, or
JOG operation.
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Error
category

Error
code
(decimal)

Error
classification

Error name

Description

Operation at the
error occurrence

Action

Operation
error

93

ERR.2

External stop
signal ON during
OPR

Stop signal (STOP)

turned on during OPR.

The operation
decelerates and
stops.

« Start OPR if the
workpiece stops
when the near-point
dog turns on in the
count method.

In the near-point dog
method, if the
workpiece stops after
the near-point dog
turns on, return the
workpiece to the
position before the
near-point dog turns
on using JOG
operation or major
positioning, and then
start OPR.

Start OPR if the
workpiece stops
before the near-point
dog turns on.

100

102

103

104

ERR.1

Outside the
stroke limit
range

The current value
exceeded the stroke
limit range during
OPR or JOG
operation.

The OPR or JOG
operation continues.

Return the workpiece to
a position within the
stroke limit range using
JOG operation.

STOP signal ON
during OPR

Stop signal (Y27) was

turned on during OPR.

PLC READY
signal OFF
during OPR

PLC READY signal
(Y2D) was turned off
during OPR.

The operation
decelerates and
stops.

« Start OPR if the
workpiece stops
when the near-point
dog turns on in the
count method.

In the near-point dog
method, if the
workpiece stops after
the near-point dog
turns on, return the
workpiece to the
position before the
near-point dog turns
on using JOG
operation or major
positioning, and then
start OPR.

Start OPR if the
workpiece stops
before the near-point
dog turns on.

Outside the
command
frequency range

The command
frequency exceeded
4Mpulse/s due to the
electronic gear
setting.

The speed is limited
to 4Mpulse/s or
lower.

Change the speed to
4Mpulse/s or lower.
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Error

Error Error L. Operation at the .
code . Error name Description Action
category . classification error occurrence
(decimal)
PLC READY signal
. PLC READY (Y2D) was turned off | The operation
Operation . . . Turn on PLC READY
105 signal OFF during major decelerates and .
error . . o signal (Y2D).
during operation | positioning or JOG stops.
operation.
A current value
10 Current value change is attempted
change error when BUSY signal ) )
(X14) is on. Make an interlock using
a sequence program.
A speed change was
Speed change )
111 attempted during
error (OPR)
OPR.
A speed change was Correct the sequence
ERR.1 attempted at the start program so that the
Speed change . )
Control 112 error of automatic speed is changed
change error (Positioning) deceleration of major | The control change | before the start of
during 9 positioning or is ignored. automatic deceleration
operation thereafter. of major positioning.
A speed change was
attempted after JOG
Speed change .
113 start signal (Y24, Y25)
error (JOG) .
was turned off in JOG
. Make an interlock using
operation.
a sequence program.
L Deviation counter
Deviation o
clearing is attempted
114 counter clear

error

when BUSY signal
(X14) is on.
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outside the setting
range.

value specification".

Error
Error Error L. Operation at the .
code . Error name Description Action
category i classification error occurrence
(decimal)
For zero/gain
adjustment, a setting Turn off and on the
120 Flash ROM write | value has been power supply, or reset
exceeded consecutively written the CPU module or the
to the flash ROM more error.
than 25 times.
Try writing the value
) again.
For zero/gain
. If the error occurs
. adjustment, the ) ) .
Flash ROM write ) again, a failure might
121 setting value could not
error ) ] have occurred on the
be written in the flash
module. Please consult
ROM. . -
your local Mitsubishi
representative.
For zero/gain
Zero/gain adjustment, the zero | The zero/gain Set the values so that
adjustment - ERR.1 Zero adjustment | adjustment value is adjustment values :;iz:?j:t;h;:)”owmg
ition:
error error equal to or greater are not reflected. .
; adjustment value <
than the gain . .
. Gain adjustment value
adjustment value.
The set value in -
Set a value within the
Zero/gain [ca.10] Zero/gain setting range (1, 2) in
123 adjustment adjus.t'mer.\t . " Zero/gain
. specification" is )
setting error adjustment
outside the setting o
specification".
range.
The set value in NS
Set a value within the S 5
Zerolgain Zero/gain setting range (-3000 to » o
. mao
124 adjustment adjusiment value 3000) in " [CaT] =
specification” is . . =2
value error Zero/gain adjustment 2=,
Qm
@ 3
@ S
—~ 0
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Error
category

Error
code
(decimal)

Error
classification

Error name

Description

Operation at the
error occurrence

Action

Zerol/gain
adjustment
error

125

126

ERRA1

Analog output
adjustment area
1 Outside the
setting range

The set value in

" Analog output
adjustment area 1" is
outside the setting
range.

Analog output
adjustment area
2 Outside the
setting range

The set value in

" Analog output
adjustment area 2" is
outside the setting
range.

The zero/gain
adjustment values
are not reflected.

Set a value within the
setting range.
[Setting range]
Depends on
"Accumulated pulse
setting" in the switch
setting. (Unit: pulse)
« Selection 1:
-3700 to 3700
« Selection 2:
-7400 to 7400
« Selection 3:
-11100 to 11100
* Default value,
selection 4:
-14800 to 14800

Set a value within the
setting range.
[Setting range]
Depends on
"Accumulated pulse
setting" in the switch
setting. (Unit: pulse)
* Selection 5:
-37000 to 37000
* Selection 6:
-74000 to 74000
* Selection 7:
-111000 to 111000
* Selection 8:
-148000 to 148000
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Error
category

Error
code
(decimal)

Error
classification

Error name

Description

Operation at the
error occurrence

Action

Accumulated
pulse error
detection
function
error

130

131

132

ERR.1

Accumulated
pulse alert

Accumulated pulses
reached the alert
level.

The positioning
continues.

Accumulated
pulse error
undetectable

* The number of
accumulated pulses
used as the
reference of the
accumulated pulse
error detection
function is
unmeasured.

Either of the values

in "[cd.13] Alert

output accumulated

pulse setting value
(maximum value)"
and

" Immediate
stop accumulated
pulse setting value
(maximum value)" is
outside the setting
range. Moreover,
either of the values

in" Alert
output accumulated
pulse setting value
(minimum value)"
and

" Immediate
stop accumulated
pulse setting value
(minimum value)" is
outside the setting
range.

" Accumulated
pulse setting value

selection" is set to 1
and the
maximum/minimum
reference values
are setto 0.

The accumulated
pulse error detection
function is not
executed.

* Measure the
reference value and
then, execute the
accumulated pulse
error detection
function.

Set the values of

" Alert output

accumulated pulse

setting value
(maximum value)" to

"[cd.16] Immediate
stop accumulated
pulse setting value
(minimum value)"
within the setting
range.

Change the value of
" Accumulated
pulse setting value
selection" to 0 and
review the setting

values of

" Alert output
accumulated pulse
setting value
(maximum value)" to

"[cd.16]Immediate
stop accumulated
pulse setting value
(minimum value)".

Reference value
write error

" Reference
value write request”
was set to 1 when the
measurement was not
being executed

" Reference
value measurement
flag" was set to 0).

The reference value
is not written to the
flash ROM.

Measure the reference
value and then, write
the value.

(Write the value when

" Reference
value measurement
flag" is setto 1.)

261

Isl| ®pod Jou3 y'EPL

siou3 Jo sileled £yl




Error

Error Error L. Operation at the .
code . Error name Description Action
category . classification error occurrence
(decimal)
The measured
reference value has Turn off and on the
133 Flash ROM write | been consecutively power supply or reset
exceeded written to the flash the CPU module, or
Accumulated ROM more than 25 clear the error.
. The measured
pulse error times. )
) reference value is
detection ERR.1 . Write the value again.
function not saved in the i th
€ error occurs
The measured flash ROM. _ _ _
error . again, a failure might
Flash ROM write | reference value could
134 . ) have occurred on the
error not be written in the
module. Please consult
flash ROM. . L
your local Mitsubishi
representative.
The setting for the
. Set "Clear" to the CPU
QD73A1 is "Hold" on
The module does module's parameter
800 Hold error a CPU module's .
) not operate. "Error Time Output
parameter "Error Time
Mode".
Output Mode".
I/F error At start: The module
Check the error
does not operate. .
Programmable . ) occurring on the CPU
The CPU has a During operation:
803 controller CPU ) module, and refer to the
problem. The operation
error user's manual for the
ERR.2 decelerates and
CPU module used.
stops.
900 Hardware error 1 Turn off and on the
power supply.
If the error occurs
The hardware has a again, a failure might
Fatal error The system stops.
999 Hardware error 2 | problem. have occurred on the

module. Please consult
your local Mitsubishi
representative.
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APPENDICES

Appendix 1 Functions Added or Changed

Appendix 1.1  Functions added

The following lists the functions added to the QD73A1 and corresponding product information.

. QD73A1 product information
Function . . . Reference
(first five digits)
Accumulated pulse error detection function 14082 or later Page 223, Section 11.9
Feedback pulse addition/subtraction setting Page 106, Section 6.2.8
Deviation counter clear setting 15042 or later Page 107, Section 6.2.9
Deviation counter value (pulse) monitor Page 85, Section 5.5
Movement amount after near-point dog ON (absolute value) 16082 or later Page 85, Section 5.5

Appendix 1.2  Functions changed

The following lists the changed function of the QD73A1 and corresponding product information.

. QD73A1 product information
Function . . L. Reference
(first five digits)
Switch setting 15042 or later Page 276, Appendix 4.1 (2)

(1) Switch setting

The feedback pulse addition/subtraction setting and the deviation counter clear setting can be configured in the
switch setting.

pappe suonoun4 || xipuaddy

pabuey) 1o pappy suoljound | xipuaddy

(a) When the QD73A1 that does not support the changed function is used

The feedback pulse addition/subtraction setting and the deviation counter clear setting cannot be configured in
the switch setting.
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Appendix 2 Connection Examples

Appendix 2.1  Example of connection with a servo amplifier
manufactured by Mitsubishi Electric Corporation

(1) Connection with MR-J30OA (Differential driver)

Qo73at i CN1 MR-J3-00A
DOG Near-point dog signal 1 s ~
N.C. 2l I
N.C. 3 L
! !
N.C. 4] ' .
Power supply (5 to 24V) 5+ +—
cony.  |RLS Lower limit signal 6 ——t————0
' '
connector; FLS Upper limit signal 4 V! V! External
CHANGE Speed-position switching command signal 8 - - power supply
STOP_Stop signal 9f——F———"0
*2
l‘- ---------- I
READY Servo READY signal (+ side) | 1 = /"\ =
READY Servo READY signal (- side) | 2 = = 49| RD Ready
i i
. .
[ [
PULSE A Phase-A feedback pulse (+ side) | 13 . L /A\ . L 4| LA Encoder A-phase pulse (differential line driver)
PULSE A _Phase-A feedback pulse (- side) | 11 — — 5| LAR Encoder A-phase pulse (differential line driver)
! !
! !
o o
PULSE B_Phase-B feedback pulse (+ side) | 5 — /A\ — 6| LB _Encoder B-phase pulse (differential line driver)
PULSE B Phase-B feedback pulse (- side) | 10 — — 7| LBR Encoder B-phase pulse (differential line driver)
1 ' 1 '
= ¥
PULSE Z Phase-Z feedback pulse (+ side) | 6 L - JA L - 8| LZ Encoder Z-phase pulse (differential line driver)
' \ '
SERVO | PULSE Z Phase-Z feedback pulse (- side) [ 7 : T : T 9|LZR Encoder Z-phase pulse (differential line driver)
connector| ! ' ! '
L "
E , E i 34| LG Control common
SVON_Servo ON signal (- side) [ 4 . ; \ / . .
SVON Servo ON signal (+ side) | 3 — \/ — 15/ SON Servo-on
L "o
L .
Speed command signal (+ side) | 15 : : /A\ : : 2| VC Analog speed command External
Speed command signal (- side) [ 14 - : - : 3|LG Control common power supply
[ o 24V
NG 8| i v
Analog GND 9 T =
N.C. 12 fmmmmmmeee oS ! p— 20| DICOM Digital I/F power supply input
— 21| DICOM Digital I/F power supply input
46/ DOCOM Digital I/F common
47| DOCOM Digital I/F common
17| ST1 Forward rotation start
18| ST2 Reverse rotation start
28| LG Control common
30| LG Control common
42| EMG_Emergency stop
43| LSP Forward rotation stroke end
44| LSN_Reverse rotation stroke end
*1{ 77\ indicates use of shielded cables. Use shielded cables for wiring.
I

\

+ indicates use of shielded twisted pair cables. Use shielded twisted pair cables for wiring.
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Appendix 2.2 Example of connection with a servo amplifier
manufactured by YASKAWA Electric Corporation

(1) Connection with X-V series (Differential driver)
» For DC power supply input type

QD73A1 CN1 Z-V series
DOG Near-point dog signal 1 p——0
N.C. 2
N.C. 3
N.C. 4
Power supply (5 to 24V) 5
RLS Lower limit signal 6 p———————0
CONT. eI 'S Upper limit signal ] Y
connector| External
CHANGE Speed-position switching signal 8 O power supply
STOP Stop signal S e 0
READY Servo READY signal (+ side) | 1 —1 11|COM-SG
READY Servo READY signal (- side) | 10| S-RDY
PULSE A Phase-A feedback pulse (+ side) | 13 /A\ 19| PAO
PULSE A Phase-A feedback pulse (- side) | 11 20(/PAO
PULSE B Phase-B feedback pulse (+ side) | 5 /A\ 21| PBO
PULSE B Phase-B feedback pulse (- side) | 10 22|/PBO
PULSE Z Phase-Z feedback pulse (+ side) | 6 /A\ 23| PCO
SERVO |PULSE Z Phase-Z feedback pulse (- side) | 7 24|/PCO
connector
> >
T
T T
SVON Servo ON signal (- side) [ 4 g g
SVON Servo ON signal (+ side) | 3 15[/S-ON QQ
X X
INEN)
N
14| +24VIN om Q
o x 3
S QD
- - A T3
Speed command signal (+ side) | 15 / \ 1| V-REF Qo S Q
Speed command signal (- side) | 14 2| SG Q_’-)c-_ ) g
Sem
o X
N.C. 8 8 3
Analog GND 9 13| SG g °
N.C. 12 Q g
=
=]
£
=
>
V]
(7]
[]
35
<
[e]
Q
3
=2
=
[0]
=
3
Q
=]
=%
[O]
Q
c
=
[0]
o
=3
<
=<
>
(%)
X
>
<
>
m
[]
Q
=3
o
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» For AC power supply input type

External
power supply

QD73A1 CN1 Z-V series
DOG Near-point dog signal 1———0
N.C. 2
N.C. 3
N.C. 4
Power supply (5 to 24V) 5
RLS Lower limit signal 6 ————0
CONT. ' FEI'S Upper limit signal [ —)
connector
CHANGE Speed-position switching command signal 8———0
STOP_Stop signal I————0
READY Servo READY signal (+ side) | 1 30(/S-RDY-
READY Servo READY signal (- side) | 29|/S-RDY+
PULSE A Phase-A feedback pulse (+ side) | 13 /A\ 33| PAO
PULSE A Phase-A feedback pulse (- side) | 11 34|/PAO
PULSE B Phase-B feedback pulse (+ side) | 5 /A\ 35| PBO
PULSE B Phase-B feedback pulse (- side) | 10 36|/PBO
PULSE Z Phase-Z feedback pulse (+ side) | 6 /A\ 19| PCO
SERVO PULSE Z Phase-Z feedback pulse (- side) | 7 20|/PCO
connector
SVON_Servo ON signal (- side) |
SVON Servo ON signal (+ side) | 3 40(/S-ON
47 +24VIN
Speed command signal (+ side) | 15 /A\ 5| V-REF
Speed command signal (- side) | 14 6|SG
N.C. 8
Analog GND 9 10| SG
N.C. 12
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Appendix 3 comparison of the QD73A1 and the

AD70/A1SD70

(1) Performance specification comparison

Item

Specifications

QD73A1

AD70 A1SD70

Number of occupied 1/O points

48 points (I/0O assignment: empty 16 points and
intelligent 32 points)

48 points (/0
assignment: empty 16
points and special 32

32 points (special 32
points)

points)
Positioning Speed command 1 to 4000000(pulse/s) 1 to 400000(pulse/s)
In-position range 1 to 20479pulse 1 to 2047pulse

Positioning Open collector: 200kpulse/s Open collector: 100kpulse/s
feedback Pulse frequency TTL: 200kpulse/s TTL: 100kpulse/s
pulse input Differential output: 1Mpulse/s Differential output: 100kpulse/s

With OPR address change With OPR address change
OPR control

OPR method and OPR direction depend on the
parameter setting.

OPR method and OPR direction depend on the
switch setting.

Internal current consumption

5VDC 0.52A

5VDC 0.3A

External supply voltage/current
terminal block

No external power supply

+15VDC 0.2A, -15VDC, 0.02A

External dimensions

98(H)mm x 55.2(W)mm x 90(D)mm

250(H)mm x 37.5(W)mm | 130(H)mm x 69.5(W)mm

x 119(D)mm x 93.6(D)mm
Weight 0.20kg 0.5kg 0.4kg
Absolute system: 1.2ms (same for two-phase Absolute system: 4.4ms (additional 0.2ms for two-
trapezoidal positioning) phase trapezoidal positioning)
Starting time Incremental system: 1.2ms (same for two-phase Incremental system: 4.5ms (additional 0.2ms for

(from a start request to analog
output start)

trapezoidal positioning)
JOG operation: 1.2ms
OPR (near-point dog method): 1.2ms
OPR (count method): 1.2ms

two-phase trapezoidal positioning)
JOG operation: 4.3ms
OPR (near-point dog method): 4.4ms
OPR (count method): 5.1ms
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Specifications

Item
QD73A1 AD70 A1SD70
RUN None
ERR. ERR.1/ERR.2 (Minor/major error)
ZERO None
GAIN None

LED

None (check with X signal)

SV RDY (Servo READY signal)

None (check with X signal)

DOG (Near-point dog signal)

None (check with X signal)

STOP (Stop signal)

FLS (Upper limit signal)

(
None (check with X signal)
(

None (check with X signal)

RLS (Lower limit signal)

None (check with X signal)

IN-POS. (In-position)

None (check in the buffer memory)

POLE (Deviation counter polarity)

None (check in the buffer memory)

2N (Deviation counter value)

None (check with Y signal

PC RDY (PLC READY signal)

None (check with X signal

ZERO (OPR request signal)

EEX (Excessive error)

(
(
(
(

None (check with X signal

WDT ERR. (Hardware error)

)
)
None (check with X signal)
)
)

None (check with X signal

V-MODE (Operating status)

Zero/gain adjustment

» Adjustment using the UP/DOWN switch
» Adjustment using the buffer memory

Adjustment using volumes

Mode switch

Intelligent function module switch

DIP switch

All the other specifications are the same.
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(2) Function comparison

APPENDICES

QO: Usable x: Unusable

Function QD73A1 AD70/A1SD70 Difference
[Movement amount after near-point dog ON (buffer
memory)]

* QD73A1: The movement amount where the OPR
direction is reflected is stored in Movement
amount after near-point dog ON, which is the same

OPR control O @) buffer memory address as the AD70/A1SD70. The
absolute value of movement amount is stored in
Movement amount after near-point dog ON
(absolute value)

* AD70/A1SD70: The absolute value of movement

amount is stored.
Positioning
@) O
control ——
Position [Buffer memory addresses for positioning data]
control Two-phase Refer to the following.
trapezoidal
mode pezol o) o) [ = Page 273, Appendix 3 (5)
positioning
control
[Buffer memory addresses for positioning data]
Major Refer to the following.
positioning [~ 5~ Page 273, Appendix 3 (5)
control [New speed-position movement amount (buffer memory)]
Speed-position control » QD73A1: The setting is cleared to 0 when the next
) @] O operation starts.
switch mode
* AD70/A1SD70: The value written during speed control
is reflected.

[Stroke limit range]

* QD73A1: 1 to 2147483647

« AD70/A1SD70: Stroke limit lower limit to upper limit
JOG operation O O —
Electronic gear function O O —
Speed limit function O @) —
Stroke limit function o) o) _
Upper limit switch (FLS)/lower limit o o
switch (RLS) function

[Procedure]

» QD73A1: The current value can be changed by setting
Current value change function O O "1" in "Current value change request".

* AD70/A1SD70: The current value can be changed by

writing a new current value in the buffer memory.
[Procedure]
» QD73A1: Speed can be changed by setting "1" in
Speed change function O @) "Speed change request".

* AD70/A1SD70: Speed can be changed by writing a

new speed value in the buffer memory.
Deviation counter clear function O O —
In-position function O O —
Multiplication setting (@) O —
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Function QD73A1 AD70/A1SD70 Difference

Accumulated pulse error detection o N
function

[Method]

. . * QD73A1: Switches on the front of the QD73A1 or a
Zero/gain adjustment (@) O
sequence program

» AD70/A1SD70: Switches on the AD70/A1SD70
Module status monitor function (@) x —
Error history function O x —
Module error collection function O x —
Error clear function O x —
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Positioning execution time (BUSY signal (X14) ON to Positioning complete signal (X15) ON) of the QD73A1 and
AD70/A1SD70 may be different since their internal processing methods are different.
As a result, the timing when In-position signal (X16) turns on may also vary.
Adjust positioning execution time using the following methods if the difference of the execution time (or the timing when In-
position signal (X16) turns on) affects the system.

« Adjusting the QD73A1's positioning parameter "[Pr6 ] Acceleration time" or "[Pr.7_] Deceleration time"

* Increasing gain by changing the accumulated pulse amount setting through the QD73A1's zero/gain adjustment

(3) Error code comparison

QO: Usable x: Unusable

Error code Error name QD73A1 AD70/A1SD70
60 x O
61 Write in the buffer memory prohibited x (@)
62 x O
86 Mode setting error x O
120 Flash ROM write exceeded (@) x
121 Flash ROM write error O x
122 Zero adjustment error (@) x
123 Zero/gain adjustment setting error (@) x
124 Zero/gain adjustment value error O x
Analog output adjustment area 1

125 . . O x

Outside the setting range %>

Analog output adjustment area 2 ®

126 ) , @) x =4

Outside the setting range =3

130 Accumulated pulse alert (@) x CQ;

e}

131 Accumulated pulse error undetectable (@) x _g

Q

132 Reference value write error (@) x g'

]

133 Flash ROM write exceeded O x o,

134 Flash ROM write error O x i

800 Hold error (@) x g

>

803 Programmable controller CPU error O x a—;

3

900 Hardware error 1 @) x o

=

999 Hardware error 2 (@) x %

N

All the other error codes are the same. )%

o

v}

~

o
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(4) Input (X)/output (Y) comparison

QO: Usable x: Unusable

Device No." Signal name QD73A1 AD70/A1SD70
X20 OPR start complete signal O x
X21 Absolute positioning start complete signal O x
X22 Forward start complete signal O x
X23 Reverse start complete signal (@) x
X24 Synchronization flag O x
X2A Zero/gain adjustment data writing complete flag O x
X2B Zero/gain adjustment change complete flag (@) x
X2C Set value change complete flag O X
X2D Op.erating status of the speed-position control o N
switch mode
Y1A Zero/gain adjustment data writing request signal O x
Y1B Zero/gain adjustment change request signal O x
Y1C Set value change request signal O x
*1 For assignment to X/Y10 to X/Y2F

All the other /O signals are the same.
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(5) Buffer memory address comparison

Buffer memory address (decimal)
Buffer memory area name
QD73A1 AD70/A1SD70
Current value change request 90 —
Speed change request 91 —
92 —
Analog output adjustment area 2 93
Zero/gain adjustment specification 94 —
Zero/gain adjustment value specification 95 —
Factory default zero/gain adjustment value 96
restoration request
Zero/gain execution status 112 —
Zero/gain adjustment status 113 —
114 —
Feedrate
115 —
116 —
Deviation counter value (pulse) 17
Movement amount after near-point dog ON 118 —
(absolute value) 119 —
Error history (0 to 16) 120 to 183 —
Error history pointer 184 —
200 —
Maximum accumulated pulse value 201
202 — >
Minimum accumulated pulse value 3
203 — g
Qo
Accumulated pulse error detection function status 204 — i
Reference value measurement flag 205 — 9
Positioning pattern 301 60 é
Q
302 61 0y
Positioning address P1 S
303 62 o
304 63 3
Positioning speed V1 o
305 64 O
3
306 65 b
Positioning address P2 =
307 66 )
o
308 67 =
Positioning speed V2 ®
309 68 >
<
Alert output accumulated pulse setting value 400 — )%
(maximum value) 401 — »
O
Immediate stop accumulated pulse setting value 402 — =
(maximum value) 403 —
Alert output accumulated pulse setting value 404 —
(minimum value) 405 —
Immediate stop accumulated pulse setting value 406 —
(minimum value) 407 _
Accumulated pulse setting value selection 408 —
Accumulated pulse error detection request 409 —
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Buffer memory address (decimal)
Buffer memory area name
QD73A1 AD70/A1SD70
Measurement start request 410 —
Reference value write request 411 —
All the other buffer memory addresses are the same.
(6) External I/O signal comparison
Input/out . Description
Signal name
put QD73A1 AD70/A1SD70
Input Power supply Terminal block None +15VDC (£14.55 to £15.45V)
(Open collector method) * Pulse frequency: 200kpulse/s or « Pulse frequency: 100kpulse/s or
Phase-A feedback pulse (PULSE A) less less
Phase-B feedback pulse (PULSE B) * ON voltage: 4V or higher » ON voltage: 4V or higher
Phase-Z feedback pulse (PULSE Z) » OFF voltage: 1V or lower » OFF voltage: 1V or lower
(TTL method) * Pulse frequency: 200kpulse/s or * Pulse frequency: 100kpulse/s or
Outout Phase-A feedback pulse (PULSE A) less less
P Phase-B feedback pulse (PULSE B) * ON voltage: 2.8V or higher » ON voltage: 2.8V or higher
Phase-Z feedback pulse (PULSE Z) » OFF voltage: 0.8V or lower » OFF voltage: 0.8V or lower
(Differential output method)
Phase-A feedback pulse (PULSE A)
Pulse frequency: 1Mpulse/s or less Pulse frequency: 100kpulse/s or less
Phase-B feedback pulse (PULSE B)
Phase-Z feedback pulse (PULSE Z)

All the other external I/O signals are the same.
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Appendix 4 when Using GX Developer

This section describes the operating procedure of GX Developer.
When using GX Developer, configure the parameter settings and the auto refresh settings with the sequence program.

« PROGRAMMING (5 Page 111, CHAPTER 7)
(1) Applicable software versions

For applicable software versions, refer to the following.
[ = Page 22, Section 2.1 (4)

Appendix 4.1 oOperation of GX Developer

Configure the following settings when using GX Developer.

Window name Application Reference
) Set the type of the module to be mounted and the 1/O signal .
I/O assignment Page 275, Appendix 4 (1)
range.
Intelligent function module Configure the switch setting of the intelligent function .
) ) Page 276, Appendix 4 (2)
switch setting module.

(1) /O assignment

Configure the setting on "I/O assignment" in "PLC parameter".

O Parameter=> [PLC parameter]=>[I/O assignment]

Q parameter setting E|

PLC name | PLC system | PLE file | PLERAS(T) | PLCRAS(2) | Device | Program | Booifile |SFC 140 assignment |Buitin Ethermet port |

1/0 Agsignment(*]
Slat Tupe tdodel name Paints Stanty =
PLC FLC
=) Empty
11] Intedli
2+2)
33
41%-4)
5[=5]
B[*E]

Switch setting
Select Detailed setting

1Epaints
Q07341 32points

CN N ENENERENENE
LA AR AR ENENE

| | e [ e = |

Jadojenag X9 Buisn usypn ¢ xipuaddy

Assighing the [/0 address is not necessary as the CPU does it autornatically
Leaving this zetting blank will not cause an ermor to occur.

Jadojenag Xo o uoneladQ |y xipuaddy

Item Description
Type Select "Intelli.".
Model name Enter the model name of the module.
Points The QD73A1 uses two slots. Select "Empty" and "Opoint" or "16points" for the first slot. Select "Intelli."
and "32points" for the second slot.
StartXY Enter any start I/O number of the QD73A1.
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(2) Intelligent function module switch setting

Configure the setting on "Switch setting" in "PLC parameter".

L) Parameterc>[PLC parameter]=> [I/O assignment]=> Click the switch ssting | button.

Switch setting for 1/0 and intelligent function module
Inputformat — [HEX. = Select "HEX.".
Slat Tupe Model name: Switch 1| Guitch 2| Switch 3] Switch 4] Switch 5] «
0 |PLC PLC
1 [oeo) Empty
2 |11 Intedl 0o73as 0000 0000} 0000} 0000| 00oo|
alE
5 [d[=
[ =
7 |6[=E
8 |77
9 18~8l
10 19(=81
11 [107=10)
121111
13 [12~12)
14 1313
[15 [14r14) -
< | v
End Cancel
ltem Setting detail
Bit
b0 Rotation direction setting
0 Positive voltage is output when the positioning address increases.
1 Negative voltage is output when the positioning address increases.
b3 b2 b1 —
0 0 0 Fixed to 0 (Empty)
When a value is set, the value is ignored.
b7 | b6 b5 b4 Accumulated pulse setting (unit: pulse)’!
0 0 0 0 -14800 to 14800 (default value)
0 0 0 1 -3700 to 3700 [Selection 1]
0 0 1 0 -7400 to 7400 [Selection 2]
0 0 1 1 -11100 to 11100 [Selection 3]
0 1 0 0 -14800 to 14800 [Selection 4]
0 1 0 1 -37000 to 37000 [Selection 5]
0 1 1 0 -74000 to 74000 [Selection 6]
0 1 1 1 -111000 to 111000 [Selection 7]
Switch 1 1 0 0 0 -148000 to 148000 [Selection 8]
b9 b8 Multiplication setting
0 0
0 1
1 0 1
1 1 12
b11 b10 —
0 0 Fixed to 0 (Empty)
When a value is set, the value is ignored.
b12 OPR direction setting
0 Reverse direction (address decreasing)
1 Forward direction (address increasing)
b13 OPR method setting
0 Near-point dog method
1 Count method
b15 b14 —
0 0 Fixed to 0 (Empty)

When a value is set, the value is ignored.
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Item Setting detail

Encoder I/F setting and Analog voltage resolution setting

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

ofo]oofo]ofoofofo| [ |o]o] | |
[N v J | N —
Fixed to 0 Fixed to 0
b1 and b0: Encoder I/F setting
00 or 01: Open collector output
Switch 2 10: TTL output

11: Differential output

b5 and b4: Analog voltage resolution setting
00 or 01: 12-bit resolution
10: 14-bit resolution
11: 16-bit resolution

"00 or 01" means that the setting is valid with either value.
When a value is set in b15 to b6, b3, or b2, the value is ignored.

Bit Setting detail
b0 Feedback pulse addition/subtraction setting?
0 Add when the phase A proceeds 90 degrees than phase B.
1 Subtract when the phase A proceeds 90 degrees than phase B.
b3 to b1 -
Fixed to 0 (Empty)
Switch 3 0 When a value is set, the value is ignored.
b4 Deviation counter clear setting
0 Clear the deviation counter when Servo READY signal turns off.
1 Do not clear the deviation counter when Servo READY signal turns off.
b15 to b5 -

Fixed to 0 (Empty)
When a value is set, the value is ignored.

Zero/gain adjustment mode/Normal mode setting

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
| L fefefefofofo]a]o]o]o]a]o]
|——,\ J

Switch 4 Fixed to 0

Y

b15 to b12: Zero/gain adjustment mode/Normal
mode setting

0000: Normal mode

Other than 0000: Zero/gain adjustment mode

Jadojenag Xo o uoneladQ |y xipuaddy
Jadojenag X9 Buisn usypn ¢ xipuaddy

When a value is set in b11 to b0, the value is ignored.

Fixed to 0 (Empty)
When a value is set, the value is ignored.

Switch 5

*1 When setting values (values in b7 to b4 of Switch 1) are 1111, to 1001y, the setting becomes the same as the one for
the default value (0000y)
*2 The setting becomes enabled only when "1: Negative voltage is output when the positioning address increases." is set

for "Rotation direction setting" of Switch 1. When "0: Positive voltage is output when the positioning address increases."
is set, the setting value of "Feedback pulse addition/subtraction setting" is ignored.
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(1) Encoder

One of the pulse generators that converts input data into binary data (on and off)

(2) Near-point dog
A switch used in positioning systems, which is placed before the original point of a workpiece. When this switch
turns on, the feedrate is switched to creep speed. Therefore, there is time required for the deceleration from the
federate to the creep speed while this switch is on.

(3) Servo on

A signal that indicates the normal status of a servo amplifier. A servo amplifier is operable only when it is normal
and this signal is on.

(4) Servomotor

A motor that rotates according to a command. This motor is highly responsive, therefore frequent and rapid start
and stop are available with high precision. DC and AC type motors are available as well as high power motors.
Feedback control is available with the included pulse generator that detects the number of rotations.

(5) Accumulated pulse

Pulses that are accumulated in the deviation counter inside the QD73A1. The difference between command
pulses and feedback pulses becomes accumulated pulses.

Accumulated pulses that are proportional to the command pulse frequency are constantly output while the
QD73A1 is operating. The number of accumulated pulses becomes "0" when positioning is completed.

Command pulse frequency f
Accumulated pulses ¢

f

>t

The analog output voltage value from the QD73A1 is proportional to the number of accumulated pulses.

Gain value
(5to 10V)

»
»

Accumulated pulses



(6)

(7)

(8)

(9)

APPENDICES

Drive unit (servo amplifier)
A generic term for drive units that support analog voltage inputs. The commands that are output from the
QD73A1 are low voltage. This unit is used to amplify the energy and activate a motor. The unit, also called a

servo amplifier, is an accessory on a servomotor.

Pulse generator
A device that generates pulses. For example, by attaching this device on a motor axis, pulses can be generated

by the rotation of the axis.

Feedback pulse
Pulses that are fed back from the encoder to the QD73A1 according to the motor's actual rotation amount

(rotation degree)

Deviation counter

A counter that counts up and down the difference between the number of command pulses and feedback pulses.
The difference between command pulses and feedback pulses are accumulated in the deviation counter as
"accumulated pulses". The number of accumulated pulses in the deviation counter becomes "0" when positioning

is completed.

(10)Zero signal

PGO of a pulse generator (encoder), that is detected once in one rotation

(11)Workpiece

A generic term for various objects being controlled, including moving objects such as tools
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Appendix 6 External Dimensions
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Cause of a stop and process of stopping . . . . . . . 230 External device connector. . ................. 69
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Comparison of the QD73A1 and the AD70/A1SD70
.................................... 267
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Functionversion.......................... 23
G
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H
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|
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J
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L
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Minimum accumulated pulse value. . . .......... 87
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Mount Position. . ... ... ... ... . . . ... 99
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Phase-B feedback pulse (PULSEB) ...... 40,42,43
Phase-Z feedback pulse (PULSE Z). . . . . .. 40,42,43
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Positioningmode . . . .................... 75,78
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Programmingtool. . . ...................... 16
Pulse frequency. . . . ... ... ... 17,40
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Q
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R
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Reference value write request. . . . ............ 98
Restarting. ... ....... .. ... .. ... ... ..... 234
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Reverse start signal (Y23). .. ................ 38
Rotationdegree. ... ...................... 17
Rotation direction setting ............ 67,100,101
Rotationspeed .......................... 17
RUNLED ........ ... .. i, 56
S
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control . ... 218
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print date *Manual number Revision
July 2012 SH(NA)-081075ENG-A | First edition
November 2012 SH(NA)-081075ENG-B | The accumulated pulse error detection function is added.
September 2014 SH(NA)-081075ENG-C | The feedback pulse addition/subtraction setting, deviation counter clear setting, and

deviation counter value monitor are added.
The movement amount after near-point dog ON (absolute value) is added and external
wiring diagrams are corrected.

Japanese manual version SH-081074-F

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric
Corporation cannot be held responsible for any problems involving industrial property rights which may occur as a result of using the

contents noted in this manual.
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be repaired at no cost via the sales representative or
Mitsubishi Service Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be

solely at the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning,

maintenance, or testing on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated

place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months,

and the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of

repair parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution
labels on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure
caused by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if
functions or structures, judged as necessary in the legal safety measures the user's device is subject to or
as necessary by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by
force majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from
Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production

(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is
discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at
each FA Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures
of Mitsubishi products, special damages and secondary damages whether foreseeable or not, compensation for
accidents, and compensation for damages to products other than Mitsubishi products, replacement by the user,
maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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Microsoft, Windows, Windows Vista, Windows NT, Windows XP, Windows Server, Visio, Excel, PowerPoint, Visual Basic,
Visual C++, and Access are either registered trademarks or trademarks of Microsoft Corporation in the United States,
Japan, and other countries.

Intel, Pentium, and Celeron are either registered trademarks or trademarks of Intel Corporation in the United States and
other countries.

Ethernet is a registered trademark of Xerox Corp.

All other company names and product names used in this manual are either trademarks or registered trademarks of their
respective companies.
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