z MITSUBISHI
ELECTRIC
Mitsubishi Programmable Controller

MERSECY A

MELSEC-L Digital-Analog Converter Module
User's Manual

-L60DA4
-L60DAVLS
-L60DAIL8







@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 handlllr']g 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

@® Analog outputs may remain on due to a failure of the module. Configure an external interlock circuit
for output signals that could cause a serious accident.

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

[Design Precautions]

/N\CAUTION

® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100mm or more between them. Failure to do so may result in malfunction
due to noise.

@ At power-on, a voltage may occur or a current may flow between output terminals for a moment. In
this case, start the control after analog outputs become stable.

@® Power on or off the external power supply while the programmable controller is on. Failure to do so
may result in incorrect output or malfunction.




[Installation Precautions]

/\WARNING

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

[Installation Precautions]

/\CAUTION

@ Use the programmable controller in an environment that meets the general specifications in the Safety
Guidelines provided with the CPU module or head module. Failure to do so may result in electric
shock, fire, malfunction, or damage to or deterioration of the product.

@ To interconnect modules, engage the respective connectors and securely lock the module joint levers
until they click. Incorrect interconnection may cause malfunction, failure, or drop of the module.

@ 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.

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

[Wiring Precautions]

/\WARNING

@ 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.




[Wiring Precautions]

/N\CAUTION

@ Individually ground the FG terminal of the programmable controller with a ground resistance of 100
ohms or less. Failure to do so may result in electric shock or malfunction.

@ Tighten the terminal block 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, or 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.

® Mitsubishi programmable controllers must be installed in control panels. Connect the main power
supply to the power supply module in the control panel through a relay terminal block. Wiring and
replacement of a power supply module must be performed by qualified maintenance personnel with
knowledge of protection against electric shock. For wiring methods, refer to the MELSEC-L CPU
Module User's Manual (Hardware Design, Maintenance and Inspection).

[Startup and Maintenance Precautions]

/\WARNING

@® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.
@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal block screws. Failure to do so may result in electric shock.

[Startup and Maintenance Precautions]

/N\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.

@ Tighten the terminal block 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.

@ After the first use of the product (module, display unit, and terminal block), the number of
connections/disconnections is limited to 50 times (in accordance with IEC 61131-2). Exceeding the
limit may cause malfunction.

@ 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.




[Disposal Precautions]

/\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

i) 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-L series programmable controllers.

This manual describes the functions and programming of a digital-analog converter module (hereafter abbreviated as
D/A converter module).

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the MELSEC-L 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.

BRelevant module: L60DA4, L60DAVLS, L60DAIL8

® Unless otherwise specified, this manual describes the program examples in which the I/0O numbers of X/Y00 to X/YOF are
assigned for a D/A converter module.
For 1/0 number assignment, refer to the following.

[ 1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

@ Operating procedures are explained using GX Works2. When using GX Developer or GX Configurator-DA, refer to the
following.

- When using GX Developer or GX Configurator-DA (=~ Page 237, Appendix 9)
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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.

+ MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

* MELSEC-L CC-Link IE Field Network Head Module User's Manual

» Safety Guidelines (This manual is included with the CPU module or head module.)
The CE mark on the side of the programmable controller indicates compliance with EMC and Low Voltage
Directives.

(2) Additional measures

No additional measures are necessary for the compliance of this product with the EMC and Low Voltage
Directives.



RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<manual number (model code)>

Description

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and
Inspection)
<SH-080890ENG, 13JZ36>

Specifications of the CPU modules, power supply modules, display unit,
branch module, extension module, SD memory cards, and batteries,
information on how to establish a system, maintenance and inspection, and
troubleshooting

MELSEC-L CPU Module User's Manual (Function Explanation, Program
Fundamentals)
<SH-080889ENG, 13JZ35>

Functions and devices of the CPU module, and programming

(2) Head module User's Manual

Manual name
<manual number (model code)>

Description

MELSEC-L CC-Link IE Field Network Head Module User's Manual
<SH-080919ENG, 13J248>

Specifications, procedures before operation, system configuration, installation,
wiring, settings, and troubleshooting of the head module

MELSEC-Q CC-Link IE Field Network Master/Local Module User's Manual
<SH-080917ENG, 13JZ47>

Overview of the CC-Link IE Field Network, and specifications, procedures
before operation, system configuration, installation, settings, functions,
programming, and troubleshooting of the CC-Link IE Field Network
master/local module

(3) Operating manual

Manual name
<manual number (model code)>

Description

GX Works2 Version 1 Operating Manual (Common)
<SH-080779ENG, 13JU63>

System configuration, parameter settings, and online operations of GX
Works2, which are common to Simple projects and Structured projects

GX Developer Version 8 Operating Manual
<SH-080373E, 13JU41>

Operating methods of GX Developer, such as programming, printing,
monitoring, and debugging




Memo




CONTENTS

SAFETY PRECAUTIONS . . ... e e e e e e e e e e e 1
CONDITIONS OF USE FOR THE PRODUCT .. ... ittt e e ettt 5
INTRODUCTION . . ..ottt et et e e e et e e e e e e e e e e e e e e e e e 6
COMPLIANCE WITH EMC AND LOW VOLTAGE DIRECTIVES . ... ... ... i 7
RELEVANT MANUALS . . . e e e e e e e e e e e 8
MANUAL PAGE ORGANIZATION. . . . oot e e e e e e e e e e e 13
TERM S . e 18
PACKING LIST . . o e 18
CHAPTER 1 D/A CONVERTER MODULE 19
1.1 ApPlication . ... 19

1.2 Fealures . ..o 20
CHAPTER 2 PART NAMES 21
CHAPTER 3 SPECIFICATIONS 23
3.1 General Specifications . . ........ .. . e 23

3.2 Performance Specifications . ........... .. . e 24

3.2.1  Number of parameter settings . . .. ... .. 27

3.3 FUNCHioN List. . .o 28

34 1O Signal List. . ... 29

3.5 Listof Buffer Memory Address . . .. ... ... ... 30
CHAPTER 4 PROCEDURES BEFORE STARTING THE OPERATION 42
CHAPTER 5 SYSTEM CONFIGURATION 44
5.1 Overall System Configuration. . . ... ... .. .. . . . . 44

5.2  Applicable System . ... ... e 45

5.3  Restrictions When D/A Converter Module is Connected to Head Module .. .............. 45
CHAPTER 6 INSTALLATION AND WIRING 46
6.1 Installation Environment and Installation Position .......... ... ... ... .. ... ... .. .. ... 46

6.2  Terminal BIOCK . . .. ... 47

6.3  WINNG . . oo e 50

6.4  External Wiring . . .. ..ot e 52
CHAPTER 7 VARIOUS SETTINGS 55
7.1 Addition of Modules . ... ... 55

7.2  Switch Setting. . . ... .. 56

7.3  Parameter Setting. . . ... ... .. 58

T4  Auto Refresh. ... .. 59

7.5 Offset/Gain Setting . . ... ... . e 60

7.5.1  Setting from "Offset/Gain Setting" of GX Works2. ... ....... ... ... . . i 60

10



7.5.2 Settingfromaprogram .. ....... ... ...

CHAPTER 8 FUNCTIONS

8.1 MOde. . .
8.2  DJ/A Conversion Enable/Disable Function. .. ........... ... ... ... ........
8.3  D/A Output Enable/Disable Function . ............ ... ... .. ... .........
8.4  Analog Output HOLD/CLEAR Function .. ......... ... .. ... ... . . ...
8.5  Analog Output Test when CPU Module is in STOP Status. .................
8.6 Scalingfunction . ........ ... .. .. . .
8.7 Warning Output Function . . ...... ... .. . .. . .
8.8 Wave Output Function .. ... ... ... . . .

8.8.1 Initial settings of the wave outputfunction. . ...........................

8.8.2  Execution of the wave outputfunction. . .......... ... ... ... ... ... ... ...

8.8.3  Points for the use of the wave output function. . ........................

8.8.4 Waveoutputstepactionfunction. .. ...... ... ... ... ...
8.9 ErrorLog Function .. ... ... . ...
8.10 Module Error Collection Function . ........ ... ... ... . . i
8.11 ErrorClear Function . . ... ... ... e
8.12 Save/Restoration of Offset/Gain Value. . ... ..... ... ... ... ... ... ... ....

CHAPTER 9 DISPLAY UNIT

9.1 Display Unit. . . .. .o
9.2  MenuStructure . . ... ... .
9.3  List of Setting Value Change Screens .. ......... ... ... . ... . ..
9.4 Checkingand Clearing Errors. . .......... e

CHAPTER 10 PROGRAMMING

10.1  Procedure for Programming . . . . ...« it e
10.2 When Using the Module in a Standard System Configuration ... ............
10.3 When D/A Converter Module is Connected to Head Module . . .. ............

......... 153
......... 154
......... 159

CHAPTER 11 TROUBLESHOOTING

11.1  Checking on the Module Detailed Information ... ........................
11.2 Checking by Latest Error Code (Un\G19). .. ........ ... .. ...
11.3 Checking on the Module Error Collection Function ... ....................
114 ErrorCode List . . ... ... .
115 Alarm Code List . ... ... ...
11.6  Troubleshooting . . ... ... e

11.6.1  Troubleshooting by the LED. ... ... ... .. . . . i

11.6.2 Troubleshooting of D/A conversion . ........... ... .. i

11.7 Checking the Status of D/A Converter Module by the System Monitor

11



APPENDICES 182
Appendix 1 Details of I/O Signals. . . .. ...t 182

Appendix 1.1 Inputsignal. . . ... ... e 182

Appendix 1.2 Output signal . . .. ... 187

Appendix 2 Details of Buffer Memory Addresses. . . ...t 189

Appendix 3 1/0 Conversion Characteristic of D/A Conversion. ... ............ .. it 215

Appendix 4 D/A CONVErSiON ACCUFACY . . . o o v vttt e e e e e e e e e et e e e e 220

Appendix 5 Dedicated Instruction .. ....... ... . . . . .. 221

Appendix 5.1 Instruction list. . . ... ... e 221

Appendix 5.2 G(P).OFFGAN . .. ... 222

Appendix 5.3  G(P).OGLOAD . . . ...ttt e e e e 224

Appendix 5.4  G(P).OGSTOR. . . ...t 228

Appendix 6 Checking Serial Number and Function Version . ............ ... .. ... ........ 232

Appendix 7 Addition and Change of Functions .. ... ... ... ... . . . 233

Appendix 7.1 Additional function . . .. .. ... 233

Appendix 7.2  Change of functions. . .. ... ... . 233

Appendix 8 Differences with Q Series . .. ... .. 235

Appendix 9 When Using GX Developer or GX Configurator-DA . . .. ........... ... .. ....... 237

Appendix 9.1 Operation of GX Developer . .. ... .. 237

Appendix 9.2  Operation of GX Configurator-DA . .. ... ... . .. . . 240

Appendix 10External Dimensions . . . . ... .. 243

INDEX 245
INSTRUCTION INDEX 248
REVISIONS . . o 250
WARRAN T Y L 251
TRADEMARKS . . . 252

12



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.

7.1.1°\_setting method

(1) Setting\parameters

(3).Operatingiprocedure
# 1.| Open thg "PLC Parameter- @ialog box.

1. shows operating
procedures.

2. Select the "VO Assignment" tab.

D shows mouse

5 [Project window=> [Parameter] IPLC parameter]
' . -

operations.™

=T i e I

[ 1is used for items
in the menu bar and

———
[ttt ey

the project window. TEem Desciption Reference.
e Eo e p—r— Page T, Secion 712
Vod Name Saec e modl name o te conneced e Page T4 Secion 713
Fors et the rabr of pont a55gned o cach ot Fage T4, Secion 714
Start XY ‘Specify a start VO number for each siot. Page 74, Section 7.1.5
Swich et Configure the switch sating of the builtin 0 or inteligent function modues. Page 74, Section 716 S
Setthe following, - g m
e - Error Time utput Made: . o LY
== ~PLC Operation Mose at Y Eror PaeTn. seciont1r | \2E
110 Respone e e
23
EH

.| shows setting or
operating examples.

For details, refer to the following.
L] shows reference

manuals.

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

[Ex] When *1000" is specified in "Start X/Y" to the siot where a 16-point module is connected, the assignment
range of an input module is changed to X1000 to X100F.

4 L1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

Point P
% shows

{ ¢ lbage 0, sectona22)

Setihe fype of the comnecied module in "Type". Setiing a different type resuls in "SPUNIT LAY ERR "
Eithe inteligent funcion module, the /0 points must also be the same in addition 1o the IO assignment setting.

reference pages.

Function Module” in the Project window:

When an intelligent module is connecied, /0 assignment can be omitted by selecting connected modules from "Intelligent

*1 The mouse operation example (for GX Works2) is provided below.

BF MELSOFT Series GX Works2 (Unset Project) - [[PRG] MAIN]

Menu bar

. O [Online] 2> [Write to PLC...]

Select [Online] on the menu bar,
and then select [Write to PLC...].

A window selected in the view selection area is displayed.

O Project window > [Parameter]
> [PLC Parameter]

Select [Project] from the view selection
area to open the Project window.

In the Project window, expand [Parameter] and

select [PLC Parameter].

View selection area

* The chapter of
the current page is shown.

The section of
the current page is shown.

Point Pshows notes that
requires attention.

@ shows useful

information.

! Project  Edit  Find/Replace  Compile  Wiew Online  Debug  Diagnos
| PRI EIELT -
i I e S R R R A
: Navigation £ x [PRG] MAIN
Pro e
o
| P |
* Parameter
=} Itelligent Function Module
Global Device Comment
- Proeram Setting
=]
= 3 Program
[ MAIN
{74 Local Devics Gomment
- Device Memary
Device Initial Walue
% Project
! L-\I User Library
E Gonnection Destination
——
»
Unlabeled
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Pages describing instructions are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

Instruction name <
6.4.2  Dpisconnecting a connectior(SP.SOCCLOSE)
Execution condition of the instruction
Command . )
—{srsoociost [w] & | & | © Structure of the instruction
in the ladder mode
Intemnal device Joo Consta
Oshows the devices ot gy Twora | B2 [ e [wow | UPOT [ m ) Ot
applicable to the instruction & - | o ° - ° -
) — T - i —
) o - o — — o
1 il regiters st for cach lcaldevies o program canna be ueed
Descriptions of { 7 Setting side
Crp (1) Setting data, < User : Device value is set by the user.
setting data and data type Setting data Description Setby | Datatype X . .
o S — o ——— System: Device value is set by
& Connection number (Setting range: 1 to 16) User BIN 16-bit the CPU module.
[ ] Start number of the device from which control data are stored Device name:
Start number of the device which tumns on for one scan upon System =
5 completion of the instruction Bit F
(@+1 also tums on when failed. =]
Descriptions of 4_(2) Control data 4
control data (if any) Device Item Description Setting range Setby

R System area — —
Completion status is stored
0000+: Completed — Sysiem
Other than 0000« Failed (Error code)

Complstion

2+1 ctatus

[T p————

TE501D005' d5) UGHIBUIOD & BUTRE

14



Detailed descriptions
of the instruction

Conditions for the error and

error codes

For the errors not described in
this manual, refer to the following.
L1 MELSEC-L CPU Module
User's Manual (Hardware Design,
Maintenance and Inspection)

Simple program example(s)
and descriptions of the devices used

#(3) Function
This Instruction closes a connection specified in €). (Disconnection of a connection)
The result of the SP.SOCCLOSE instruction can be checked with the completion device, &)+ 0 and @ + 1.
« Completion device @ + 0
Turns on in the END processing of a scan after completion of the SPSOCCLOSE instruction, and tums off in
the next END processing
« Completion device @ + 1
Tums on or off according to the resut of the SP.SOCCLOSE instruciion.

State Description
When
completed Remains off.
When failed Tums on in the END processing of a scan after completion of the SP.SOCCLOSE instruction, and tumns off
in the next END processing.
4(4) Error:
A detection of an operation error tums on the Error flag (SMO) and a corresponding error code is stored in SDO
when:

« The connection number specified for & is other than 1 to 16.

(Emor code: 4101)
- The device numbers specified for & and © exceed the device point range.

(Emor code: 4101)
« Aninvalid device is specified

(Emor code: 4004)

{(5) Program example
When M2000 is tumed on or when the connected device disconnects connection No.1, connection No.1 is
disconnected by the following program

- Device used
Device number ‘Application
sD1282 ‘Open completion signal
SD1284 ‘Open request signal
D200 'SP.SOCCLOSE instruction control data
M200 'SP.SOCCLOSE instruction completion device:
+ Program
P s e e
] ot
oy ] o oo
P 'SET w20z Enor comgietion

st wao ] Pasating SPSOCCLOSE
wacisrg lag

15



16

« Instructions can be executed under the following conditions.

Execution condition

Any time

During on

On the rising edge

During off

On the falling edge

Symbol

No symbol

L

e

=)

b

» The following devices can be used.

Internal device Link direct device | |ntelligent function
i i i Constant | Others
Setting (system, user) F!Ie Joo module device Index register ! "
data register Zn 3 3
Bit Word Bit Word uoeno
X, Y, M, L, P1,J,U,
. sm.FB, | STC.D D, X, DY.
Applicable W, SD, N BL.
g SB, FX, R, ZR — uoeO z K,H, E, $ N, BL,
device SW, FD,
"2 @ BL\S,V

*1 For details on each device, refer to the following.

[ 1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
*2 FX and FY can be used for bit data only, and FD for word data only.

*3 In the "Constant" and "Others" columns, a device(s) that can be set for each instruction is shown.
» The following data types can be used.

Data type Description
Bit Bit data or the start number of bit data
BIN 16-bit 16-bit binary data or the start number of word device
BIN 32-bit 32-bit binary data or the start number of double-word device
BCD 4-digit Four-digit binary-coded decimal data
BCD 8-digit Eight-digit binary-coded decimal data
Real number Floating-point data
Character string Character string data
Device name Device name data




Pages describing the functions, 1/O signals, and buffer memory areas are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

8.2 D/A Conversion Enable/Disable Function

An icon indicates a mode available.

ThiEfunction sets whether to enable or disable DfA conversion for each channel
Disabling the D# conv ersion for unused channels reduces the conversion cycles.

(1) Setting procedure
Set "DfA conversion enabledisable setting” to 'O: Enable”

T2 Project winduw <> [Inteligent Function Madule] < module name < [Parameter|

Iterm CHL
= Basic setting Sets method of D/ cor
/A conversion —— -
enable/disable setting

= Warning output function 0:Enable ,
Wiarning oLEpUE Setting 1 Disable

8.3 DA output Enable/Disable Function

Thisfunciion sets whether ta output the Di comverted alue o the offset value, for each channel.
The conversion cycle is constant, regardiess of the output enablefdisable status.

(1) Setting procedure
Configure the satting with CHO Output enable/disable flag (V1 to 8]

CHO Dudput anblaidizblail= (7110 18] [ Andlag autput
Enable (0H) | The BiA comversion value & output
Tizabia (OFF) [T chestvaioe = oot

The meaning of each icon is as follows.

Icon Description

CERTiED The corresponding buffer memory area, 1/0 signal, or function is common to the D/A converter modules regardless of the model.

The corresponding buffer memory area, 1/0 signal, or function is for the L60DA4.

DAVLS The corresponding buffer memory area, 1/0 signal, or function is for the LEODAVLS.

DAILS The corresponding buffer memory area, 1/0 signal, or function is for the L6ODAILS.
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Buffer memory

A memory in an intelligent function module, where data (such as setting values and monitoring values) exchanged with
a CPU module are stored

D/A converter module

A generic term for the LE0DA4, L60DAVLS, and L60DAIL8

Display unit

A liquid crystal display to be attached to the CPU module

Factory default setting

Generic term for analog output ranges of 0 to 5V, 1 to 5V, -10 to 10V, 0 to 20mA, and 4 to 20mA

GX Developer

GX Works2

The product name of the software package for the MELSEC programmable controllers

GX Configurator-DA

A setting and monitoring tool added in GX Developer (for D/A converter modules)

Head module

Abbreviation for the LJ72GF15-T2 CC-Link IE Field Network head module

L60DA4 Abbreviation for the L60DA4 digital-analog converter module
L60DAIL8 Abbreviation for the LEODAILS8 digital-analog converter module
L60DAVL8 Abbreviation for the LEODAVLS digital-analog converter module

Normal mode

"Normal Mode" is the setting value of the drive mode setting in the switch setting.
Note that the normal mode is displayed as "Normal (D/A Converter Processing) Mode" on the programming tool.

Offset/gain setting mode

"Offset/Gain Setting Mode" is the setting value of the drive mode setting in the switch setting.

Programming tool

A generic term for GX Works2 and GX Developer

Switch setting

A generic term for the setting items in the window that is displayed by double-clicking "Switch Setting" of the specified
module on the project window of GX Works2

User range

An analog output range where a user can set any values. To use this range, the offset and gain values have to be set.

Watchdog timer error

A D/A converter module monitors its own internal processing by using the watchdog timer. The module generates this
error if the internal processing fails.

PACKING LIST

The following items are included in the package of this product. Before use, check that all the items are included.

D/A converter module

D/A converter module

il

Before Using the Product
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CHAPTER 1 D/A CONVERTER MODULE

CHAPTER 1 D/A CONVERTER MODULE

This chapter describes the application and features of the D/A converter module.

1.1 Application

The D/A converter module converts the digital data received from the CPU module to the analog signal and outputs the
signal to external devices. By converting the data, which has been processed through the CPU module, to an analog
data, the input information can be sent to the devices including an inverter.

- ~ /\/\ .
/ \J Y\

Analog signal (continuous signal)

Digital to analog
conversion

Digital signal (discrete signal)

The D/A converter module enables works as follows.
Connect the module to the control valve to control the flow to a tank. Connect the module to an inverter to control the conveyer belt speed.

% Flow control

Connect the module to the power conditioning equipment to control the heating
temperature of a heater or others.

.

[ Control valve

Conveyer

uoneoddy "}

(u/ala/alu/n]a]n]n[alz/alu s
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1 .2 Features

(1) Features common to the D/A converter module

(a) Scale conversion

This function converts a digital value to the ratio value (%) in any width to represent the digital value in a
numeric value easy to understand.

(b) Error detection and monitoring

When the digital value exceeds the specified range, the module detects an warning so that the digital value
error monitoring and the output control are enabled.

(c) Wave output function

This function outputs any points of the 50000 point wave data (digital value) in analog by executing the D/A
conversion sequentially. The conversion cycle in the wave output function can be set for each channel. A
control with the conversion faster than that of a program control is enabled by the registration of the control
wave data to the D/A converter module and the analog output from the module. And this method is useful for
an analog (torque) control of equipment such as pressing machines and injection molding units. Because the
update of the analog output value of the wave output function is not affected by the scan time of the CPU
module, a faster and smoother analog control is available.

(d) Easy setting with GX Works2

Programming is reduced because the initial setting or auto refresh setting can be configured on the screen. In
addition, setting status and operating status of modules can be checked easily. With the wave output function,
wave data can be created easily by using "Create Wave Output Data".

(2) Features of the L60DA4

(a) Improved response by high-speed conversion

The high-speed conversion speed of 20us/channel is achieved.

(b) Detailed control by high resolution

In all analog output ranges, the high resolution of 1/20000 is achieved.

(c) Reliability by high accuracy
The high accuracy is achieved for the maximum value of analog output value: 0.1% (ambient temperature:
25+C) and +0.3% (ambient temperature: 0 to 55°C).

(3) Features of the L60DAVLS and L60DAILS8

With the same basic functions of the L60DA4, the L60DAVL8 and L60DAIL8 can perform analog output (8
channels), which is two times as much as the L60DA4 per module. With this feature, even in a system where a
large number of analog output points are used, the number of analog output modules can be reduced by using
the L60ODAVLS or L60DAIL8, and thus costs of the system are reduced.
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CHAPTER 2 PART NAMES

The following table shows the part names of the D/A converter module.
+ L60DA4
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No. Name Description

1) Module joint levers Levers for connecting two modules
Displays the operating status of the D/A converter module.
On: The module is operating normally.

2) RUN LED (green) . P . 9 . y
Flashing: In the offset/gain setting mode
Off: The 5V power off or watchdog timer error has occurred.
Displays the errors and status of the D/A converter module.
On: an error has occurred except for error code: 112”1

3) ERR. LED (red) P 5
Flashing: Error code: 112 has occurred. 1
Off : during normal operation
Displays the warning status of the D/A converter module.

4) ALM LED (red) On: Warning output is occurring*2
Off : during normal operation

5) DIN rail hook A hook used to mount the module to a DIN rail

6) Terminal Block™ 18-point screw terminal block for connecting output signal lines of such as external devices

7) Terminal block cover Cover for preventing electric shock while the power is on.

8) Serial number display Displays the serial number printed on the rating plate.

22

*1 For details, refer to Error Code List ([(_ > Page 171, Section 11.4).
*2 For details, refer to Alarm Code List (@ Page 174, Section 11.5).

*3 For signal assignments of terminal blocks, refer to Terminal Block (E? Page 47, Section 6.2).



CHAPTER 3 SPECIFICATIONS

CHAPTER 3 sPEcCIFICATIONS

This chapter describes general specifications, performance specifications, function list, list of I/O signals, and list of

buffer memory addresses.

3.1 General Specifications

For the general specifications of the D/A converter module, refer to the following.

"Safety Guidelines", the manual provided with the CPU module or head module
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3.2

Performance Specifications

The following table shows the performance specifications of the D/A converter module.

(1) L60DA4

Model
Item
L60DA4
Number of analog output channels 4 channels
-20480 to 20479

Digital input

(When the scaling function is used: -32768 to 32767)

Voltage -10 to 10 VDC (external load resistance 1kQ to 1MQ)
Analog output
Current 0 to 20 mADC (external load resistance 0Q2 to 600<2))
Analog output range Digital value Resolution
0to 5V 250pV
0 to 20000
1to 5V 200pV
Voltage -10 to 10V 500uV
B -20000 to 20000
/0 characteristics, resolution User r-ange 333uV2
setting
0 to 20mA 1000nA
0 to 20000
4 to 20mA 800nA
Current
u w
Ser range ~20000 to 20000 700nA’2
setting

Accuracy (accuracy of | Ambient temperature 25 +5°C

Within £0.1% (voltage: £10mV, current: +20uA)

the maximum analog

output value)*a Ambient temperature 0 to 55°C

Within £0.3% (voltage: £30mV, current: +60uA)

Conversion speed

Normal output mode 20us/channel
Wave output mode 50us/channel
80us/channel

Number of offset/gain settings

Up to 50000 counts

Output short protection

Protected

Insulation method

Between I/O terminals and programmable controller power supply: photocoupler isolation
Between output channels: no insulation
Between external power supply and analog output: transformer insulation

Dielectric withstand voltage

Between I/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between external power supply and analog output: 500VACrms for 1 minute

Insulation resistance

Between I/O terminals and programmable controller power supply: 500VDC 10MQ or higher

Number of occupied 1/O points

16 points (I/0O assignment: Intelligent 16 points)

Number of occupied modules

1

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable solderless terminal

R1.25-3 (solderless terminals with sleeve are not usable)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVP-P or lower

Inrush current: 4.3A, 1000us or shorter

Current consumption: 0.18A

Internal current consumption (5VDC)

0.16A

Weight

0.20kg

*1 For details on the 1/O conversion characteristics, refer to the following.

I/0O Conversion Characteristic of D/A Conversion ([i? Page 215, Appendix 3)
*2 Maximum resolution in the user range setting.

*3 Except when receiving noise influence. Warm up (power on) the module for 30 minutes to satisfy the accuracy shown in

the table.
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(2) L60DAVLS

CHAPTER 3 SPECIFICATIONS

Model
Item
L60DAVLS
Number of analog output channels 8 channels

Digital input

-16384 to 16383
(When the scaling function is used: -32768 to 32767)

Analog output Voltage

-10 to 10 VDC (external load resistance 1kQ to 1MQ)

I/0 characteristics, resolution™

Analog output range Digital value Resolution
0to 5V 625uV
0 to 8000
1to 5V 500pV
Voltage -10 to 10V -16000 to 16000 625uV
u

serrange -8000 to 8000 320uV°2
setting

Accuracy (accuracy of | Ambient temperature 25 +5°C

Within £0.3% (+30mV)

the maximum analog

output value)*3 Ambient temperature 0 to 55°C

Within £0.5% (+50mV)

Normal output mode

200ups/channel

Conversion speed
Wave output mode

200us/channel

Number of offset/gain settings

Up to 10000 counts

QOutput short protection

Protected

Insulation method

Between I/O terminals and programmable controller power supply: photocoupler isolation
Between output channels: no insulation
Between external power supply and analog output: transformer insulation

Dielectric withstand voltage

Between I/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between external power supply and analog output: 500VACrms for 1 minute

Insulation resistance

Between 1/O terminals and programmable controller power supply: 500VDC 10MQ or higher

Number of occupied I/O points

16 points (I/O assignment: Intelligent 16 points)

Number of occupied modules

2

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable solderless terminal

R1.25-3 (solderless terminals with sleeve are not usable)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVP-P or lower

Inrush current: 3.9A, 2.0ms or shorter

Current consumption: 0.13A

Internal current consumption (5VDC)

0.15A

Weight

0.22kg

*1 For details on the 1/O conversion characteristics, refer to the following.
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I/O Conversion Characteristic of D/A Conversion ((? Page 215, Appendix 3)
*2 Maximum resolution in the user range setting.
*3 Except when receiving noise influence.
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(3) L60DAILS

Model
Item
L60DAILS8
Number of analog output channels 8 channels
-8192 to 8191

Digital input

(When the scaling function is used: -32768 to 32767)

Analog output Current

0 to 20 mADC (external load resistance 0Q to 600C2))

I/0 characteristics, resolution™

Analog output range Digital value Resolution
0 to 20mA 2500nA
0 to 8000
4 to 20mA 2000nA
Current

u w
Ser range -8000 to 8000 707nA’2
setting

Accuracy (accuracy of | Ambient temperature 25 +5°C

Within £0.3% (+60uA)

the maximum analog

output value)*3 Ambient temperature 0 to 55°C

Within +1.0% (+200pA)

Normal output mode

200us/channel

Conversion speed
Wave output mode

200us/channel

Number of offset/gain settings

Up to 10000 counts

Output short protection

Protected

Insulation method

Between I/O terminals and programmable controller power supply: photocoupler isolation
Between output channels: no insulation
Between external power supply and analog output: transformer insulation

Dielectric withstand voltage

Between 1/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between external power supply and analog output: 500VACrms for 1 minute

Insulation resistance

Between I/O terminals and programmable controller power supply: 500VDC 10MQ or higher

Number of occupied 1/O points

16 points (/0O assignment: Intelligent 16 points)

Number of occupied modules

2

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable solderless terminal

R1.25-3 (solderless terminals with sleeve are not usable)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVP-P or lower

Inrush current: 3.9A, 2.0ms or shorter

Current consumption: 0.25A

Internal current consumption (5VDC)

0.15A

Weight

0.22kg

*1 For details on the 1/O conversion characteristics, refer to the following.

I/O Conversion Characteristic of D/A Conversion (E? Page 215, Appendix 3)
*2 Maximum resolution in the user range setting.
*3 Except when receiving noise influence.
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CHAPTER 3 SPECIFICATIONS

3.2.1 Number of parameter settings

Set the initial setting of D/A converter module and the parameter setting of auto refresh setting so that the number of
parameters, including these 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 (maximum number of parameter settings),

refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual

(1) Number of the D/A converter module parameters

For D/A converter modules, the following number of parameters can be set per module.

Target module Initial setting Auto refresh setting
L60DA4 4 11 (maximum number of settings)
L60DAVLS, L60DAIL8 4 19 (maximum number of settings)

(2) Checking method
The maximum number of parameter settings and the number of parameter settings set for the intelligent function
module can be checked with the following operation.
\@ Project window = [Intelligent Function Module] = Right-click

= [Intelligent Function Module Parameter List]

Intelligent Function Module Parameter List

Inteligent Function Module Parameter Setting Status

®¥ Address IModule Mame Initiglization{Count)  Auto RefreshiCount) | A
(i) L1714 B ¥ <ctting Exist(s)
0020 LEODA4 [VSekting Exist(4)  [#)|Setting Exist{4)
0030 LEDADS [W|Setting Exist(7)  MSetting Exist(4)

—~ N

Intelligent Function Maodule Parameter Setting Count Tokal

Initial (iMaxiz04m) ) Auta Refresh (iMax:024) )
A

A

suoleolioads souewlIousd Z'S

sBumas Jejoweled Jo JaquINN |'Z'S

1) 2) 3) 4)

No. Description

The total number of parameters in the initial settings checked on the window

)
2) The maximum number of parameter settings in the 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 settings
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3.3

Function List

The following shows the function list of the D/A converter module.

Item Description Reference
) . . This function sets whether to enable or disable D/A conversion for each channel. Disabling the Page 70,
D/A conversion enable/disable function ) . _
D/A conversion for unused channels reduces the conversion cycles. Section 8.2
i . This function sets whether to output the D/A converted value or the offset value, for each channel. Page 70,
D/A output enable/disable function . . . _
The conversion cycle is constant, regardless of the output enable/disable status. Section 8.3
The output range to use can be selected from the following ranges: Page 56
Range switching function * Industrial shipment range (4 to 20mA, 0 to 20mA, 1 to 5V, 0 to 5V, -10 to 10V) Secgon 7'2
- User range setting '
. . . . . . Page 60,
Offset/gain setting function This function compensates for errors in analog output values. ;
Section 7.5
. This function sets whether to hold the output analog value (HOLD) or clear the output analog value Page 71,
Anal tput HOLD/CLEAR functi
nalog outpu unetion (CLEAR) when the CPU module operating status is RUN, STOP, or stop error. Section 8.4
Analog output test when CPU module is | When the CPU module is in the STOP status, forcibly turning on CHO Output enable/disable flag Page 75,
in STOP status (Y1 to Y8) outputs the D/A-converted analog value. Section 8.5
Scaling function This function scales a digital value into a value within the range of the set scaling lower limit value Page 77,
9 to scaling upper limit value. The programming for scale conversion can be omitted. Section 8.6
Warning output function This function outputs a warning whenl the digital valuelexlceeds the warning output upper limit Page 83,
value or becomes less than the warning output lower limit value. Section 8.7
This function registers the prepared wave data (digital value) into the D/A converter module and
continuously outputs the data (analog value) in the set conversion cycle.
A faster and smoother control than a program control is achieved by the automatic output of the Page 86
— control wave data registered in the D/A converter module for the analog (torque) control such as Secfi]on 8,8
pressing machines and injection molding units. The control can be executed only by registering '
Wavg output the wave data to the D/A converter module. Therefore, the program-less control is available for the
function repeat control such as the line control, and man-hours for programming can be reduced.
This function changes addresses and data values to be output to change the analog output flexibly
Wave output step | at any timing in the wave output mode. Page 126,
action function This function is useful for the analog output test in the wave output mode and for debugging the Section 8.8.4
wave output function.
Page 182,
This signal turns ON when the external power supply 24VDC is supplied. .
Ext | ly READY fl X7 A dix 1.1
xiernal power supply ag (X7) When the flag is OFF, 0V/OmA are output to analog output values regardless of other settings. ppe?z)lx
This function stores errors and alarms that occurred in the D/A converter module to the buffer Page 135
Error log function memory as history. Se(?tion s 9
A total of 16 errors and alarms can be stored. '
. . This function collects the errors and alarms caused in the D/A converter module into the CPU Page 138,
Module error collection function :
module. Section 8.10
. . . . . Page 139,
Error clear function This function clears errors that occur using the system monitor. .
Section 8.11
. ) ) ) Page 140,
Save/restoration of offset/gain value The offset/gain value of the user range setting can be saved or restored. Section 8.12
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3.4

I/0 Signal List

CHAPTER 3 SPECIFICATIONS

The following shows the 1/O signal list of the D/A converter module.

For details on the setting status, refer to the following.

+ Details of I/O Signals (_5 Page 182, Appendix 1)

Input signal

Output signal

Device number

Signal name

Device number

Signal name

X0 Module READY YO0 Use prohibited

X1 Y1 CH1 Output enable/disable flag
X2 Y2 CH2 Output enable/disable flag
X3 Y3 CH3 Output enable/disable flag
X4 Use prohibited Y4 CH4 Output enable/disable flag
X5 Y5 CH5 Output enable/disable flag™
X6 Y6 CH6 Output enable/disable flag™
X7 External power supply READY flag Y7 CH7 Output enable/disable flag™
X8 Use prohibited Y8 CH8 Output enable/disable flag™
X9 Operating condition setting completed flag Y9 Operating condition setting request
XA Offset/gain setting mode flag YA User range writing request

XB Channel change completed flag YB Channel change request

XC Set value change completed flag YC Set value change request

XD Use prohibited YD Use prohibited

XE Warning output signal YE Warning output clear request

XF Error flag YF Error clear request

*1 For the L60DA4, these signals are "Use prohibited".

Point/

@ The I/0O number (X/Y) described above shows the case that the start I/O number of the D/A converter module is set to "0".

® Do not use the "Use prohibited" signals shown above because the system uses them.
If users use (turn on) the signals, the functions of the D/A converter module cannot be guaranteed.
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3.5

List of Buffer Memory Address

The following shows the buffer memory list of the D/A converter module.

For details on buffer memory, refer to the following.
+ Details of Buffer Memory Addresses ([_=  Page 189, Appendix 2)

Point/’

Do not write data to the system areas and read-only areas in the buffer memory.
Writing data to these areas may lead the module to malfunction.

(1) Un\GO to Un\G1799

Name Item enabled by
Address Address “ % turning on and off
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Relalt plad e Operating condition
setting request (Y9)
0 OH D/A conversion enable/disable setting 000FH (DA4)*3 R/W O
00FFH (DALS)
1 1H CH1 Digital value 0 R/W X
2 2H CH2 Digital value 0 R/W X
3 3H CH3 Digital value 0 R/W X
4 4H CH4 Digital value 0 R/W X
5 5H System area CHb5 Digital value 0 R/W X
6 6H System area CH6 Digital value 0 R/W X
7 7H System area CH?7 Digital value 0 R/W X
8 8H System area CHS8 Digital value 0 R/W X
9 9H Output mode 0000H R X
10 AH System area — — —
1 BH CH1 Set value check code 0000H R X
12 CH CH2 Set value check code 0000H R X
13 DH CH3 Set value check code 0000H R X
14 EH CH4 Set value check code 0000H R X
15 FH System area CHS5 Set value check code 0000H R X
16 10H System area CH6 Set value check code 0000H R X
17 11H System area CH7 Set value check code 0000H R X
18 12H System area CHS8 Set value check code 0000H R X
19 13H Latest error code 0 R X
20 14H Setting range (CH1 to CH4) 0000H R X
21 15H System area Setting range (CH5 to CH8) 0000H R X
22 16H Offset/gain setting mode Offset specification 0000H R/W X
23 17H Offset/gain setting mode Gain specification 0000H R/IW X
24 18H Offset/gain adjustment value specification 0 R/W X
25 19H System area — — —
26 1AH HOLD/CLEAR function setting (CH1 to CH4) 0000H R X
27 1BH System area ::ﬂ?n'z/?éﬁg\?ofg':g’ " 0000H R x
28 to 46 1CH to 2EH System area — — —
47 2FH Warning output setting 000FH (DA4)*3 R/IW @)
00FFH (DALS)
48 30H Warning output flag 0000H R X
49 to 52 31H to 34H System area — — —
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
. . Default Read/Write . i
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
. . . 000FH (DA4)
53 35H Scaling enable/disable setting 3 R/W O
00FFH (DALS)
54 36H CH1 Scaling lower limit value 0 R/W O
55 37H CH1 Scaling upper limit value 0 R/W O
56 38H CH2 Scaling lower limit value 0 R/W O
57 39H CH2 Scaling upper limit value 0 R/W O
58 3AH CH3 Scaling lower limit value 0 R/W O
59 3BH CH3 Scaling upper limit value 0 R/W O
60 3CH CH4 Scaling lower limit value 0 R/W O
61 3DH CH4 Scaling upper limit value 0 R/W @]
62 3EH System area CH5 Scaling lower limit 0 RIW o
value
63 3FH System area CHS Scaling upper limit 0 RIW o
value
CH6 Scaling | limit
64 40H System area caling fower imi 0 RIW o
value
65 41H System area CHE Scaling upper limit 0 RIW o
value
H7 ling | limi
66 42H System area CH7 Scaling lower limit 0 RIW o
value
H7 li limi
67 43H System area CH7 Scaling upper limit 0 RIW o
value
H ling | limi
68 44H System area CH8 Scaling lower limit 0 RIW o
value
H li limi
69 45H System area CH8 Scaling upper limit 0 RIW o
value
70 to 85 46H to 55H System area — — — w
&)l
86 56H CH1 Warning output upper limit value 0 R/W O [
(2]
87 57H CH1 Warning output lower limit value 0 R/W O 5'
<
88 58H CH2 Warning output upper limit value 0 R/W O gj
=
89 59H CH2 Warning output lower limit value 0 R/W @] @
90 5AH CH3 Warning output upper limit value 0 R/W O §
91 5BH CH3 Warning output lower limit value 0 R/W O 3
92 5CH CH4 Warning output upper limit value 0 R/W O g
Q
93 5DH CH4 Warning output lower limit value 0 R/W O o
[
H5 Warni @
94 5EH System area C _5 arning output upper 0 R/W O
limit value
H5 Warni |
95 5FH System area C .5 arning output lower 0 R/W @)
limit value
H6 Warni
96 60H System area C .6 arning output upper 0 R/W @)
limit value
97 61H System area CH6 Warning output lower 0 RIW o)
limit value
98 62H System area CH7 Warning output upper 0 RIW o)
limit value
99 63H System area CH7 Warning output lower 0 RIW o)
limit value
100 64H System area CH8 Warning output upper 0 RIW o)
limit value
101 65H System area CH8 Warning output lower 0 RIW o)
limit value
102 to 157 66H to 9DH System area — — —
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Name

Item enabled by

Address Address “ 2 turning on and off
n n Default Read/Write n -
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
158 9EH
Mode switching setting 0 R/IW O
159 9FH
160 to 199 AOH to C7H System area — — —
Pass data classificati
200 C8H ass data classilication System area 0 RIW o)
setting
201 C9H System area — — —
202 CAH CH1. Industrial shipment CH1- Industrial shipment 0 RIW %
settings offset value settings offset value
203 CBH CH1‘ Indust.rlal shipment CH1- Indust‘rlal shipment 0 RIW %
settings gain value settings gain value
204 CCH CH? Industrial shipment CH? Industrial shipment 0 RIW %
settings offset value settings offset value
205 CDH CH? Indust.rlal shipment CH? Indust.rlal shipment 0 RIW %
settings gain value settings gain value
206 CEH CHI.S Industrial shipment CHi'S Industrial shipment 0 RIW %
settings offset value settings offset value
207 CFH CHC.S Indust.rlal shipment CHi'S Indust.rlal shipment 0 RIW %
settings gain value settings gain value
208 DOH CHlif Industrial shipment CHA'l Industrial shipment 0 RIW %
settings offset value settings offset value
209 DAH CHlif Indust.rlal shipment CHA'l Indust.rlal shipment 0 RIW %
settings gain value settings gain value
210 D2H CH1 User range settings CH? Industrial shipment 0 RIW %
offset value settings offset value
211 D3H CH1 User range settings CH? Indust.nal shipment 0 RIW %
gain value settings gain value
212 DaH CH2 User range settings CH§ Industrial shipment 0 RIW %
offset value settings offset value
213 D5H CHZ User range settings CH§ Indust.nal shipment 0 RIW %
gain value settings gain value
214 DEH CH3 User range settings CH? Industrial shipment 0 RIW %
offset value settings offset value
215 D7H CH3 User range settings CH? Indust.rlal shipment 0 RIW %
gain value settings gain value
216 D8H CH4 User range settings CHE? Industrial shipment 0 RIW %
offset value settings offset value
217 D9H CH4 User range settings CH§ Indust.rlal shipment 0 RIW %
gain value settings gain value
218 DAH System area CH1 User range settings 0 RIW x
offset value
CH1 U i
219 DBH System area 1l Userrange setings 0 RIW x
gain value
CH2 U i
220 DCH System area serrange setings 0 RIW x
offset value
CH2 User range settings
221 DEH System area , 9 9 0 RIW x
gain value
CH3 U tti
222 DFH System area Serrange setings 0 RIW x
offset value
H -
223 EOH System area c .3 User range settings 0 R/W X
gain value
H4 i
224 E1H System area CH4 User range settings 0 R/W X
offset value
H4 i
225 E2H System area CH4 User range settings 0 RIW x
gain value
H -
226 E3H System area CHS User range settings 0 RIW x

offset value
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Name

Item enabled by

Address Address “ 2 turning on and off
n n Default Read/Write n o
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
207 E4H System area CHS User range settings 0 RIW x
gain value
228 E5H System area CHE User range settings 0 RIW x
offset value
229 E6H System area CHE User range settings 0 RIW x
gain value
230 E7H System area CH?7 User range settings 0 RIW %
offset value
231 E8H System area CH7 User range settings 0 RIW x
gain value
232 E9H System area CH8 User range settings 0 RIW X
offset value
CH8 U i
233 EAH System area 10 Lserrange setings 0 RIW x
gain value
234 to 999 EBH to 3E7H | System area — — —
1000 3E8H CH1 Wave output start/stop request 0 R/W X
1001 3E9H CH2 Wave output start/stop request 0 R/W X
1002 3EAH CH3 Wave output start/stop request 0 R/W X
1003 3EBH CH4 Wave output start/stop request 0 R/W X
CH5 W; tput start/st:
1004 3ECH System area ave output startistop 0 RIW x
request
1005 3EDH System area CH6 Wave output start/stop 0 RIW x
request
1006 3EEH System area CH7 Wave output start/stop 0 RIW x
request
H8 W
1007 3EFH System area CH8 Wave output start/stop 0 RIW x
request
1008 3FOH CH1 Output setting during wave output stop 1 R/W O
1009 3F1H CH2 Output setting during wave output stop 1 R/W O
1010 3F2H CH3 Output setting during wave output stop 1 R/W O
1011 3F3H CH4 Output setting during wave output stop 1 R/W @]
H - -
1012 3F4H System area CH5 Output setting during 1 R/W O
wave output stop
H - -
1013 3F5H System area CH6 Output setting during 1 R/W O
wave output stop
H7 i i
1014 3F6H System area CH7 Output setting during 1 R/W @]
wave output stop
H - -
1015 3F7H System area CH8 Output setting during 1 R/W @]
wave output stop
1016 3F8H CH1 Output value during wave output stop 0 R/W @]
1017 3F9H CH2 Output value during wave output stop 0 R/W O
1018 3FAH CH3 Output value during wave output stop 0 R/W O
1019 3FBH CH4 Output value during wave output stop 0 R/W O
H -
1020 3FCH System area CH5 Output value during 0 RIW o)
wave output stop
1021 3FDH System area CH6 Output value during 0 RIW o)
wave output stop
1022 3FEH System area CH7 Output value during 0 RIW o)
wave output stop
CHB8 Output value duri
1023 3FFH System area uiput value during 0 RIW o)
wave output stop
1024 400H CH1 Wave pattern start address setting (L)
5000 R/W O
1025 401H CH1 Wave pattern start address setting (H)
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Address

Address

Name

Item enabled by
turning on and off

q )
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Relalt plad e Operating condition
setting request (Y9)
1026 402H CH2 Wave pattern start address setting (L)
5000 R/IW @)
1027 403H CH2 Wave pattern start address setting (H)
1028 404H CH3 Wave pattern start address setting (L)
5000 R/IW @)
1029 405H CH3 Wave pattern start address setting (H)
1030 406H CH4 Wave pattern start address setting (L)
5000 R/IW @)
1031 407H CH4 Wave pattern start address setting (H)
1032 408H System area CH5 Wave p.attern start
address setting (L)
c 5000 R/IW @)
1033 409H System area HS Wave p.attern start
address setting (H)
1034 40AH System area CHe Wave p.attern start
address setting (L)
c 5000 R/IW @)
H6 Wave pattern start
1035 40BH System area address setting (H)
CH7 Wave pattern start
1036 40CH System area address setting (L)
5000 R/IW ©)
1037 40DH System area CH7 Wave Qattern start
address setting (H)
1038 40EH System area CHB8 Wave patiern start
address setting (L)
5000 R/W @)
CH8 Wave pattern start
1039 40FH t
3 System area address setting (H)
1040 410H CH1 Wave pattern data points setting (L)
0 R/IW ©)
1041 411H CH1 Wave pattern data points setting (H)
1042 412H CH2 Wave pattern data points setting (L)
0 R/W O
1043 413H CH2 Wave pattern data points setting (H)
1044 414H CH3 Wave pattern data points setting (L)
0 R/IW @)
1045 415H CH3 Wave pattern data points setting (H)
1046 416H CH4 Wave pattern data points setting (L)
0 R/W @)
1047 417H CH4 Wave pattern data points setting (H)
H5 W tt, t
1048 418H System area c .5 ave. pattern data
points setting (L)
CHE W 3 0 R/W @)
5 Wave pattern data
104 419H t
049 o System area points setting (H)
H6 W tt, t
1050 41AH System area c .6 ave. pattern data
points setting (L)
CH6 Wi d 0 R ©
ave pattern data
1051 41BH 1
05 System area points setting (H)
1052 41CH System area CHT Wave pattem data
points setting (L)
0 R/IW ©)
1053 41DH System area CHT7 Wave patter data
points setting (H)
CH8 Wi ttern dat;
1054 41EH System area 16 Yvave pattem data
points setting (L)
0 R/IW ©)
CH8 Wi ttern dat;
1055 41FH System area 10 Yvave pattem data
points setting (H)
1056 420H CH1 Wave pattern output repetition setting 1 R/W O
1057 421H CH2 Wave pattern output repetition setting 1 R/W O
1058 422H CH3 Wave pattern output repetition setting 1 R/W O
1059 423H CH4 Wave pattern output repetition setting 1 R/W O
CH5 Wi tt tput
1060 424H System area ave patiemn oufpu 1 RIW o
repetition setting
CH6 Wi tt tput
1061 425H System area ave patiern outpu 1 RIW o

repetition setting
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write n o
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
1062 426H System area CH7 Wave pattern output 1 RIW o)
repetition setting
1063 427H System area CHg Wave pattern output 1 RIW o)
repetition setting
1064 428H CH1 Constant for wave output conversion cycle 1 R/wW O
1065 429H CH2 Constant for wave output conversion cycle 1 R/W O
1066 42AH CH3 Constant for wave output conversion cycle 1 R/W O
1067 42BH CH4 Constant for wave output conversion cycle 1 R/W O
1068 42CH System area CH5 Constant for wave 1 RIW o)
output conversion cycle
1069 42DH System area CH6 Constant for wave 1 RIW o)
output conversion cycle
1070 42EH System area CH7 Constant for wave 1 RIW o)
output conversion cycle
CHB8 Constant f
1071 42FH System area onstant forwave 1 RIW o
output conversion cycle
1072 430H Step action wave output request 0 R/W X
1073 to
1079 431H to 437H | System area — — —
1080 438H CH1 Wave output step action movement amount 0 R/W X
1081 439H CH2 Wave output step action movement amount 0 R/W X
1082 43AH CH3 Wave output step action movement amount 0 R/W X
1083 43BH CH4 Wave output step action movement amount 0 R/W X
1084 43CH System area CHS Wave output step 0 RIW x
action movement amount
1085 43DH System area CHE Wave output step 0 RIW x
action movement amount ™
8
1086 43EH System area CH,7 Wave output step 0 R/W X [
action movement amount @
o
CH8 Wave output ste -
1087 43FH System area } P P 0 R/W X ey
action movement amount §:
@
1088 t =
° 440H to 44BH | System area — — — <
1099 g
1100 44CH CH1 Wave output status monitor 0 R X 3
1101 44DH CH2 Wave output status monitor 0 R X E
Q
1102 44EH CH3 Wave output status monitor 0 R X ﬁ
1103 44FH CH4 Wave output status monitor 0 R X @
H5 W
1104 450H System area c 5, ave output status 0 R X
monitor
H6 W
1105 451H System area c 6. ave output status 0 R X
monitor
CH7 Wave output status
1106 452H System area . P 0 R X
monitor
H8 Wi
107 453H System area CH8 Wave output status 0 R x
monitor
1108 454H CH1 Wave output conversion cycle monitor (L)
0 R X
1109 455H CH1 Wave output conversion cycle monitor (H)
1110 456H CH2 Wave output conversion cycle monitor (L)
0 R X
1111 457H CH2 Wave output conversion cycle monitor (H)
1112 458H CH3 Wave output conversion cycle monitor (L)
0 R X
1113 459H CH3 Wave output conversion cycle monitor (H)
1114 45AH CH4 Wave output conversion cycle monitor (L)
0 R X
1115 45BH CH4 Wave output conversion cycle monitor (H)
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Name

Item enabled by

Address Address “ 2 turning on and off
n n Default Read/Write n -
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
1116 45CH System area CHS Wave output
conversion cycle monitor (L)
0 R X
1117 45DH System area CHS Wave output
conversion cycle monitor (H)
1118 45EH System area CHE Wave output
conversion cycle monitor (L)
0 R X
1119 45FH System area CHE Wave output
conversion cycle monitor (H)
1120 460H System area CHT7 Wave output
conversion cycle monitor (L)
0 R X
1121 461H System area CH7 Wa've output .
conversion cycle monitor (H)
1122 462H System area cH8 Waye output .
conversion cycle monitor (L)
c 0 R X
1123 463H System area H8 Wa've output .
conversion cycle monitor (H)
1124 464H CH1 Wave pattern output count monitor 0 R X
1125 465H CH2 Wave pattern output count monitor 0 R X
1126 466H CH3 Wave pattern output count monitor 0 R X
1127 467H CH4 Wave pattern output count monitor 0 R X
CH5 Wi tt tput
1128 468H System area 8ve pattem oulpu 0 R x
count monitor
CH6 Wi tt tput
1129 469H System area ave- patiern oufpu 0 R X
count monitor
CH7 Wi tt tput
1130 46AH System area ave- patiern oufpu 0 R X
count monitor
1131 46BH System area CH8 Wave pattern output 0 R x
count monitor
1132 46CH CH1 Wave output current address monitor (L)
0 R X
1133 46DH CH1 Wave output current address monitor (H)
1134 46EH CH2 Wave output current address monitor (L)
0 R X
1135 46FH CH2 Wave output current address monitor (H)
1136 470H CH3 Wave output current address monitor (L)
0 R X
1137 471H CH3 Wave output current address monitor (H)
1138 472H CH4 Wave output current address monitor (L)
0 R X
1139 473H CH4 Wave output current address monitor (H)
1140 474H System area CH5 Wave otijtput current
address monitor (L)
0 R X
1141 475H System area CH5 Wave ogtput current
address monitor (H)
1142 476H System area CH6 Wave Oljltput current
address monitor (L)
0 R X
CH6 Wi tput t
1143 477H System area ave OL_] put curren
address monitor (H)
CH7 Wi tput t
1144 478H System area ave OL,] put curren
address monitor (L)
0 R X
CH7 Wi tput t
1145 479H System area ave OL,] put curren
address monitor (H)
CH8 Wi tput t
1146 47AH System area ave OL,J put curren
address monitor (L)
0 R X
CH8 Wi tput t
1147 47BH System area ave OL,J put curren
address monitor (H)
1148 47CH CH1 Wave output current digital value monitor 0 R X
1149 47DH CH2 Wave output current digital value monitor 0 X
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write n o
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
1150 47EH CH3 Wave output current digital value monitor 0 R X
1151 47FH CH4 Wave output current digital value monitor 0 R X
CH5 Wi tput t
1152 480H System area ‘o Yave oulput curren 0 R x
digital value monitor
CH6 Wi tput t
1153 481H System area o YVave output curren 0 R x
digital value monitor
CH7 Wi tput t
1154 482H System area R VVave output curren 0 R x
digital value monitor
CH8 Wi tput t
1155 483H System area . ave ou pul curren 0 R X
digital value monitor
1156 484H CH1-Wave output digital value outside the range Address
monitor (L)
157 485H CH1-Wave output digital value outside the range Address
monitor (H)
1158 486H CH2.Wave output digital value outside the range Address
monitor (L)
1159 487H CH2- Wave output digital value outside the range Address
monitor (H)
1160 488H CH3- Wave output digital value outside the range Address
monitor (L)
161 489H CH3' Wave output digital value outside the range Address
monitor (H)
162 48AH CH4' Wave output digital value outside the range Address
monitor (L)
163 48BH CH4' Wave output digital value outside the range Address
monitor (H)
CHS5 Wave output digital
1164 48CH System area value outside the range Py
Address monitor (L) )]
0 R X r
CH5 Wave output digital 2}
1165 48DH System area value outside the range =X
Address monitor (H) g
CH6 Wave output digital e
1166 48EH System area value outside the range %
Address monitor (L) 3
0 R X <]
CH6 Wave output digital ‘;
1167 48FH System area value outside the range &
Address monitor (H) @
(7]
CH7 Wave output digital @
1168 490H System area value outside the range
Address monitor (L)
0 R X
CH7 Wave output digital
1169 491H System area value outside the range
Address monitor (H)
CH8 Wave output digital
1170 492H System area value outside the range
Address monitor (L)
0 R X
CH8 Wave output digital
1171 493H System area value outside the range
Address monitor (H)
1172 494H CH1 Wave output warning Address monitor (L)
0 R X
1173 495H CH1 Wave output warning Address monitor (H)
1174 496H CH2 Wave output warning Address monitor (L)
0 R X
1175 497H CH2 Wave output warning Address monitor (H)
1176 498H CH3 Wave output warning Address monitor (L)
0 R X
1177 499H CH3 Wave output warning Address monitor (H)
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Name

Item enabled by

Address Address “ 2 turning on and off
n n Default Read/Write n -
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
1178 49AH CH4 Wave output warning Address monitor (L)
0 R X
1179 49BH CH4 Wave output warning Address monitor (H)
CH5 Wave output warning
1180 49CH Syst
ysiem area Address monitor (L)
c 0 R X
H5 Wave output warning
1181 49DH Syst
ysiem area Address monitor (H)
CH6 Wave output warning
1182 49EH Syst
ysiem area Address monitor (L)
c 0 R X
H6 Wave output warning
1183 49FH System area Address monitor (H)
CH7 Wave output warning
1184 4A0H System area Address monitor (L)
c 0 R X
H7 Wave output warning
1185 4A1H Syst
ystem area Address monitor (H)
1186 4A2H System area CH8 Wave output warning
Address monitor (L)
0 R X
CH8 Wave output warning
1187 4A3H Syst
ysiom area Address monitor (H)
1188 to
1699 4A4H to 6A3H | System area — — —
1700 6A4H System area CH1 D/A conversion status 0 R X
1701 6A5H System area CH2 D/A conversion status 0 R X
1702 6A6H System area CH3 D/A conversion status 0 R X
1703 6A7H System area CH4 D/A conversion status 0 R X
1704 6A8H System area CHS5 D/A conversion status 0 R X
1705 6A9H System area CH6 D/A conversion status 0 R X
1706 6AAH System area CH7 D/A conversion status 0 R X
1707 6ABH System area CH8 D/A conversion status 0 R X
1708 to
1709 6ACH to 6ADH | System area — — —
1710 6AEH System area CH1 Analog output 0 R x
command value
1711 6AFH System area CH1 Analog output 0 R x
command value unit
1712 6BOH System area CH2 Analog output 0 R x
command value
1713 6B1H System area CH2 Analog output 0 R x
command value unit
1714 6B2H System area CHS3 Analog output 0 R x
command value
1715 6B3H System area CHS3 Analog output 0 R x
command value unit
1716 6B4H System area CH4 Analog output 0 R x
command value
1717 6B5H System area CH4 Analog outputl 0 R X
command value unit
H5 Anal
1718 6B6H System area CHS Analog output 0 R x
command value
1719 6B7H System area CHS Analog output 0 R x
command value unit
CH6 Anal tput
1720 6B8H System area nalog outpu 0 R x
command value
CH6 Anal tput
1721 6B9OH System area nalog outpu 0 R x

command value unit
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write n o
(decimal) | (hexadecimal) L60DA4 L60DAVLS, L60DAILS Operating condition
setting request (Y9)
1722 6BAH System area CHT Analog output 0 R x
command value
CH7 Anal tput
1723 6BBH System area neafog oufput 0 R x
command value unit
CH8 Anal tput
1724 6BCH System area nefog oufpu 0 R x
command value
CH8 Anal tput
1725 6BDH System area nalog output 0 R x
command value unit
1726 to
1729 6BEH to 6C1H | System area — — —
1730 6C2H System area RUN LED status monitor 4 R X
1731 6C3H System area ERR LED status monitor 4 R X
1732 6C4H System area ALM LED status monitor 4 R X
1733 to
1799 6C5H to 707H | System area — — —

*1 This is a value to be set after power-on or after the CPU module is reset.

*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable

*3 (DA4) indicates the L60DA4. (DALS8) indicates the LEODAVL8 and L60DAILS.

*4 The LED status after power-on or after the CPU module is reset is stored.
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(2) Un\G1800 to Un\G4999 (Error history)

Item enabled by
Address Address Name fault'! Mrite™2 turning on and off
(decimal) | (hexadecimal) Lol Rt il Operating condition
setting request (Y9)
1800 708H Latest address of error history 0 R X
1801 709H System area — — —
1802 70AH Error history clear setting™ 0 R/W X
1803 to
1809 70BH to 711H | System area — — —
1810 712H Error code 0 R X
First two Last two
1811 713H digits of the digits of the 0 R X
year year
1812 714H Error time Month Day 0 R X
No. 1
1813 715H Hour Minute 0 R X
1814 716H Second Day of the 0 R x
week
1815 to
1819 717H to 71BH System area — — —
1820 to 71CH to 725H | No. 2 Same as No. 1 X
1829
1830 to 726H to 72FH | No. 3 Same as No. 1 X
1839
1840 to
X
1849 730H to 739H | No. 4 Same as No. 1
1850 to
. . X
1859 73AH to 743H | No. 5 Same as No. 1
1860 to
744H to 74DH | No. No. 1 X
1869 to 0.6 Same as No
1870 to
74EH to 757H | No. 7 No. 1 X
1879 to 75 o Same as No
1880 to
758H to 761H | No. No. 1 X
1889 58H to 76 0.8 Same as No
1890 to
762H to 76BH | No. No. 1 X
1899 62H to 76| 0.9 Same as No
1
9010 | 26 H10775H | No.10 | Same as No. 1 x
1909
191010 610 77FH [ No. 11 | Same as No. 1 x
1919
192010 780H to 789H | No. 12 Same as No. 1 X
1929
193010 78AH to 793H | No. 13 Same as No. 1 X
1939
194010 794H to 79DH | No. 14 Same as No. 1 X
1949
1950t 79EH to 7A7H | No. 15 Same as No. 1 X
1959
1960 to 7A8H to 7B1H | No. 16 Same as No. 1 X
1969
1970 to 7B2H to Svstem area o o o
4999 1387H y

*1 This is a value to be set after power-on or after the CPU module is reset.

2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable

*3 For the L60DA4, this area is System area.

40



CHAPTER 3 SPECIFICATIONS

(3) Un\G5000 to Un\G54999 (Wave data registry area)

Item enabled by
Address Address Name . 1 Write™2 turning on and off
(decimal) | (hexadecimal) R e Operating condition
setting request (Y9)
5000 to 1388H to
i X
54999 DBD7H Wave data registry area 0 R/W

*1 This is a value to be set after power-on or after the CPU module is reset.

*2 This shows whether reading the data from or writing the data to the area with programs is possible.
R: Readable
W: Writable
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CHAPTER 4 PROCEDURES BEFORE STARTING
THE OPERATION

This chapter describes the procedures before starting the operation.

Start
Module connecting
Connect the D/A converter module in any desired e (1)
configuration.
Y
Wiring
Connect external devices to the D/A converter 2)
module.

No

Are user range settings used?

Yes

A

Offset/gain setting
To use user range settings, configure the
offset/gain setting.

@)

)
Programming and debugging I

Create and check a program.

(1) [Z5 " Page 44, Section 5.1
(2) [ 7 Page 52, Section 6.4
(3) [ 7 Page 60, Section 7.5
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CHAPTER 4 PROCEDURES BEFORE STARTING THE OPERATION

Memo
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CHAPTER 5 sYSTEM CONFIGURATION

This chapter describes the overall configuration, number of connectable modules, and compatible software version of
the D/A converter module.

5.1 Overall System Configuration

The following shows a system configuration example for using the D/A converter module.

(1) When connected to a CPU module

Display unit
(optional)

1/0 module or
: intelligent function
Power supply module CPU module D/A converter module module END cover

(2) When connected to a head module

1/0 module or
intelligent function
Power supply module Head module D/A converter module module END cover
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CHAPTER 5 SYSTEM CONFIGURATION

5.2 Applicable System

(1) Number of connectable modules
For the number of connectable modules, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual

(2) Compatible software version

For compatible software version, refer to the following.

(a) L60DA4
Software Version

GX Works2 Version 1.20W or later

GX Developer Version 8.88S or later

GX Configurator-DA Version 2.11M or later

(b) L60DAVLS, L60DAILS

Software Version
GX Works2 Version 1.545T or later
GX Developer Version 8.88S or later
GX Configurator-DA Not available

53 Restrictions When D/A Converter Module is Connected
to Head Module

The following describes the restriction when the D/A converter module is connected to a head module.

« Dedicated instruction cannot be used.

wayshg slgeolddy Z'g
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CHAPTER 6 INSTALLATION AND WIRING

This chapter describes the installation and wiring of the D/A converter module.

6.1 Installation Environment and Installation Position

For precautions for installation environment and installation position, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual
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6.2

Terminal Block

CHAPTER 6 INSTALLATION AND WIRING

(1) Precautions

Tighten the terminal block screws within the following specified torque range.

Screw type

Tightening torque range

Terminal screw (M3 screw)

0.42 to 0.58N'm

Terminal block mounting screw (M3.5 screw)

0.66 to 0.58N-m

The following table shows the applicable solderless terminal installed to the terminal block. For wiring, use the

wire that satisfies the condition in the table below and attach the terminal with the applicable torque range. Use a

UL-approved solderless terminal and tools recommended by the manufacturer of the solderless terminal. The

sleeved solderless terminal cannot be used.

Solderless terminal Wire
Model name Applicable tightening Wire diameter Type Material Temperature rating
torque
R1.25-3 0.42 to 0.58N-m 22 to 18 AWG Stranded wire Copper wire 75°C or higher
(2) Signal names of the terminal block
The following shows signal names of the terminal block.
(a) L60DA4
Terminal block Pin number Signal name
1 V+
= — 2 CH1 COM
CH1 3 *
— CH1| v+ 4 SLD
ﬁ 1 COM| cH1
C |63 2 5 V+
ﬁ : SLD
a2 CH2 6 CH2 CoM
EF S CH2| V+
cZH 3 COM| cH2 7 I+
b U sLD =+ 8 SLD
8 CH3
D 9
E? 7 é;OH'?A V+ 9 V+
b 1 CI';'3 10 CH3 coMm
E 12 SLD
ﬁ E CH4 1 I+
i 4 CH4 | V+
(e]14
12 SLD
Bl
17| +24V I+ 13 v+
“ 24G 14 CH4 coMm
FG
15 I+
16 +24V
17 24G
18 FG
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(b) L60DAVLS

Terminal block Pin number Signal name
1 v+
CH1
L60DAVLS 2 CoM
RUN |ALM
3 v+
CH1 CH2
; CH1 | V+ 4 coMm
b € COM[ch2
%‘ \2 CH2 | V+ 5 H3 V*
‘z“g 2 COM| cH3 6 com
%E . CH3 | V+
¢ & COM| cH4 7 v+
> CH4
qﬁ u Cha| V* 8 com
¥ 8 COM| cH5
%CSHE ,1% < CH5| V+ 9 V+
) « COM CH5
Gﬁ M ) CHé 10 coMm
%s D CHe | V+
Gﬁ > IEID COM| cH7 11 v+
%7 \ a CH7 | v+ CHe
%‘E " ) coMm|chs 12 CcoM
% CHs | V+ 13 v+
u COM CH7
:1‘ +24V 14 COM
24G
15 v+
CH8
16 CoM
17 +24V
18 24G
(c) L60DAILS
Terminal block Pin number Signal name
1 I+
CH1
L60DAILS 2 coM
3 I+
CI';” CH2
) CH1 4 CoM
" COM| cH2
2 CH2| I+ 5 o3 I+
i COM| cH3 5 coM
:5 CH3|[ I+
'S COM| cH4 7 I+
> CH4
7 CH4 | I+ 8 coM
8 COM| cH5
;1% ) CH5| I+ 9 I+
), < COM CH5
% M ) CH6 10 COM
o CHe | I+
13 COM| cH7 11 I+
:|4 CH7| I+ CH6
b CHs| I+ 13 I+
COM CH7
# +24V 14 coM
24G
15 I+
CH8
16 COM
17 +24V
18 24G




CHAPTER 6 INSTALLATION AND WIRING

(3) Removal and installation of the terminal block

The following shows how to remove and install the terminal block.

(a) Removal procedure
1. Open the terminal cover and loosen the terminal

block mounting screw.

Terminal block
mounting screw

2. Using the terminal block fixing holes as a fulcrum,

remove the terminal block.

(b) Installation procedure

Terminal block fixing hole 1. Fully insert the projections on the top of the
terminal block into the terminal block fixing holes
and press the terminal block until it snaps into

place.

300|g leulwia] 2'9

2. Open the terminal cover and tighten the terminal

block mounting screw.

Terminal block
mounting screw

o
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6.3 Wiring

50

(1) Wiring to a terminal block

The following shows wirings to a terminal block.

(a) L60DA4
* For voltage output
CH1
cH1 | V*
COM®CH
1+
SLD
CH2
[
cH2 | V*
COM®—=>
1+
SLD
CH3
cHs | V¥
COM@—~r=
1+
SLD
CH4 ]
cH4 | V¥
COM®CHa |
|+
+24V
‘—
G | =
F6 | —9

* For current output

CH1
CH1 ¢—L*
COM | CH1 4

|+
SLD

CH2
CH2 o—V*
COM

CH2|

|+
SLD

CH3
CH3 o—L*
COM | cH3q

|+
SLD

CH4
CH4 ¢—V*
COoM

CH4 |

|+
+24V

.—

24G ___t%%-

|

CH1

CH2

CH3

CH4

CH1

CH2

CH3

CH4



(b) L60DAVLS

(c) L60DAILS

CH1 @

COM

CH2 o

COM

CH3 o

COM

CH4 ¢

COM

CH5 o

COM

CH6 o

COM

CH7 o/

COM

CHS o

COM

24G

CH1 @

COM

CH2 ¢/

COM

CH3 o

COM

CH4 ol

COM

CH5 o

COM

CH6 o]

COM

CH7 o/

COM

CHS o

COM

24G

CH1

CH1
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6.4 External Wiring

The following describes the external wiring.

(1) L60DA4

(a) For voltage output

1 2 Motor drive module
r others

"_i'_" 1kQ to TMQ

GND

%

D/A
conversion

Motor drive module
or others

1kQ to TMQ
GND

Motor drive module
or others

1kQ to TMQ

GND

%

SV Ve
. )

D/IA
conversion

.-

Motor drive module
or others

1kQ to TMQ
GND

=

Filter ,|:24|G:||

r
_@
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(b) For current output

*2 Motor drive module
or others

%

%
RV R Vv

D/A
conversion

010 600Q

GND

Motor drive module
or others

0to 6002

GND

.

Motor drive module
r others

D/A
conversion

010 600Q

GND

.-

Motor drive module
or others

010 600Q

<l—|

GND

Filter

0

*1 For wire, use the shielded twisted pair cable.

*2 If noise or ripple occurs for analog signals, connect a capacitor with the value of 0.1 to 0.47uF (withstand voltage 25V or
higher) to the input terminal of an external device.

*3 Connect the shielded wire for each channel to one of the three shield terminals. Be sure to ground the FG terminal.
Also, ground the FG terminal of the power supply module.

(2) L60DAVLS

“ 2 Motor drive module

\ or others

DIA o2

conversion I{

1kQ to 1MQ

BuLIA [euIelX3 19

AG

‘Li Filter 124G | .

*1 For wire, use the shielded twisted pair cable.

*2 If noise or ripple occurs for analog signals, connect a capacitor with the value of 0.1 to 0.47uF (withstand voltage 25V or
higher) to the input terminal of an external device.

*3 Be sure to ground the shielded wire for each channel.
Also, ground the FG terminal of the power supply module.
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(3) L60DAILS

1 2 Motor drive module
or others
DA 0 I{ :
conversion I{ e 0to 600Q
GND

=\

IFoyval Shield
= o] 1 ©
- - 24VDC

‘ 24G
Filter L= 3

I

*1 For wire, use the shielded twisted pair cable.

*2 If noise or ripple occurs for analog signals, connect a capacitor with the value of 0.1 to 0.47uF (withstand voltage 25V or
higher) to the input terminal of an external device.

*3 Be sure to ground the shielded wire for each channel.
Also, ground the FG terminal of the power supply module.



CHAPTER 7 VARIOUS SETTINGS

CHAPTER 7 vARIOUS SETTINGS

This chapter describes the setting procedures of the D/A converter module.

Point />

@ After writing the contents of new module, parameter settings, and auto refresh settings into the CPU module, reset the
CPU module, switch STOP — RUN — STOP — RUN, or switch OFF — ON the power supply to enable the setting
contents.

@ After writing the contents of switch settings into the CPU module, reset the CPU module or switch OFF — ON the power
supply to enable the setting contents.

7.1 Addition of Modules

Add the model name of D/A converter modules to use on the Project.

(1) Addition procedure
Open the "New Module" window. 7

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

X]

New Module

—Module Selection

Module Tvpe Analog Module AN
Z
Module Name |LeoDas | o
g
S,
—Maount Position =
o
Base Mo, I vI Mounked Slok Mo, I o _% Acknowledge I/O Assignment 3
@
(2]
I Specify stark X address | 0010 (Hi 1 Module Ocoupy [16 poinks]
— Title Setking
Title

2 I Zancel

Item Description
Module Type Set "Analog Module".
Module Selection
Module Name Select the name of the module to be connected.
Mounted Slot No. Set the slot No. where the module is connected.
Mount Position . The start I/O number (hexadecimal) of the module is set according to the mounted slot
Specify start XY address
No. The start I/O number also can be set by a user.
Title Setting Title Set any title.
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7.2

Switch Setting

Set the output range, HOLD/CLEAR function, drive mode, and output mode used for each channel.

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

O Project window => [Intelligent Function Module] = module name => [Switch Setting]

Switch Setting 0010:L60DA4

Cukput Range Setting

(X

Drive Mode Setting

H HOLDYCLEAR function
CHi CLEAR.
CHz 4 to 20mé CLEAR.
CH3 4 to 20mé CLEAR.
CH4 4 to 20mé CLEAR.

* Cutput mode setting is available
for product information 140410000000000-4 or later,

* Following operations are required ko run the system
under Wave output mode',

1. Create wave output data,

2. Write the created data to buffer memary

by means of FE library.

Default value will be shown in the dialog

]

|N0rmal (D}A Converter Processing) Mode j
Cutput mode setting
|N0rmal output mode {conversion speed: 20us/CH) j

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

if the Switch Setting of the PLC parameter contains an out-of-range value,

Cancel

Item

Description

Setting value

Output range

Output Range
Setting

Set the output range used in each channel.

* 4 to 20mA (default value)
» 0 to 20mA

*+1to 5V

*+0to5V

+-10 to 10V

» User Range Setting

L60DA4

* 1 to 5V (default value)
*+0to5V

+-10to 10V

» User Range Setting

L60DAVL8

* 4 to 20mA (default value)
* 0to20mA
» User Range Setting

L60DAIL8

HOLD/CLEAR

function™

Select whether to hold or clear the output analog
value (output offset value) in each channel when
the CPU module enters to the STOP status or
when an error occurs.

* CLEAR (default value)
+ HOLD

Drive Mode Setting

Set the drive mode of the D/A converter module.
Set "Offset/Gain Setting Mode" to configure the
offset/gain setting with the user range setting

being selected.

* Normal (D/A Converter Processing) Mode (default value)
« Offset-Gain Setting Mode
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Item Description Setting value

» Normal output mode (conversion speed:
20us/CH) (default value)

» Wave output mode (conversion speed:
50us/CH)

« Wave output mode (conversion speed:
80us/CH)

L60DA4

Set the output mode of the D/A converter

Output mode setting module

« Normal Output Mode (default value)

L60DAVL8
* Wave Output Mode

« Normal Output Mode (default value)

L60DAIL8
» Wave Output Mode

*1 The operation of the D/A converter module in the normal output mode differs from the operation in the wave output
mode. For details, refer to the following.
- Analog Output HOLD/CLEAR Function (= Page 71, Section 8.4)

(a) Intelligent function module switch setting (Switch 1 to 5)
The items described in (1) also can be set in Switch 1 to 5 of the intelligent function module switch setting of
"PLC parameter". The following are the switches to set each item.
» Switch 1, Switch 2: Output range setting
» Switch 3: HOLD/CLEAR function setting
» Switch 4: Drive mode setting, output mode setting
For the setting procedure, refer to the following.
+ Intelligent function module switch setting ((_5 Page 238, Appendix 9.1 (2))
Though the example of procedure is for GX Developer, same settings and values can be used for GX Works2

as well.

S7

~N
[N
2]
g
=
8
=0
w
@
=
3
@



7.3

Parameter Setting

Set the parameters of each channel.

By setting the parameters, the setting by programming is not required.

(1) Setting procedure

Open the "Parameter" window.

1. Start "Parameter”

& 001 0:L60DA4[]-Parameter

) Project window => [Intelligent Function Module] => module name => [Parameter]

Sets whether to "permit" or "prohibit" D& conversian,

Display Filter |Display Al j
Item CH1 “H2 ZH3 CH4
-| Basic setting Sets method of D/A conversion control.
D/A conversion ] . - §
) enable,/disable setting 0:Enable - | 1:Disable 1:Disable 1:Disable
PU”-dOWn “St type - Warning output Tanction 0:Enable /A conversion.
Warning oukput setking 1 :Disabls Jl1:Disable 1:Disable 1:Disable
Warning output upper limit value [0 1} o o
‘Warning oukput lower limit value [0 1} o o
- Scaling Function Sets for scaling on D/A conversion.
Scaling enable/disable setting 0:Enable 1:Disable 1:Disable 1:Disable
Scaling upper limit value o | 16000 1} o o
Text box type Scaling lower limit valus 7| tooon 0 1] 1]

item.
» ltems to input from the text box: Double-click the item to set, and input the setting value.

3. TosetCH2to CHS8, follow the operation of step 2.

2. Double-click the item to change the setting, and input the setting value.
 Items to input from the pull-down list: Double-click the item to set, to display the pull-down list. Select the

Item Setting value Reference
Basic setting D/A conversion enable/disable setting (1) E:::)I:Z (default value) SZi?ijn?gjz
Warning output setting 0: E?able
Warning output 1: Disable (default value) Page 83,
function Warning output upper limit value -32768 to 32767 (default value: 0) Section 8.7
Warning output lower limit value -32768 to 32767 (default value: 0)
Scaling enable/disable setting (1) E?saeﬁ)llee (default value) Page 77
Scaling function Scaling upper limit value -32000 to 32000 (default value: 0) Section 8.’6
Scaling lower limit value -32000 to 32000 (default value: 0)
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7.4 Auto Refresh

Set the buffer memory of the D/A converter module to be refreshed automatically.
By the auto refresh setting, reading/writing data by programming becomes unnecessary.

(1) Setting procedure
Open the "Auto_Refresh" window.
1. start "Auto_Refresh"
@ Project window => [Intelligent Function Module] => module name
=> [Auto_Refresh]
2. Click the item to setup, and input the auto refresh target device.

{3F 0010:1.60DA4[]-Auto_Refresh

Display Filker IDispIay All LI
Ttem CHL [ CHz [ CH3 CH4
I| Transfer to PLC Transfers buffer memory data to the specified device,

- 5et value check code
- \Warning output flag
- Lakest error code 7

‘o Latest address of error history
5| Transfer to intelligent function
~ module

Digital walue

Transfers buffer memory data to the specified device,

Transfers the data of specified device to the buffer memory.

Point/

Available devices are X, Y, M, L, B, T, C, ST, D, W, R, and ZR.
When a bit device X, Y, M, L, or B is used, set the number that is divisible by 16 points (example: X10, Y120, M16). Data in
the buffer memory are stored in 16 points of devices from the set device No. (Example: When X10 is set, the data are stored

in X10 to X1F.)

UsaLey oy '/
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7.5 Offset/Gain Setting

When using the user range setting, configure the offset/gain setting with the following operations.
When the factory default setting is used, the offset/gain setting is not required.
The offset/gain setting can be configured by the following two types of operations.

+ Setting from "Offset/Gain Setting” of GX Works2 ([ Page 60, Section 7.5.1)

+ Setting from a program ((_Z_ Page 63, Section 7.5.2)

7.5.1 Setting from "Offset/Gain Setting" of GX Works2.

(1) Setting procedure
Open the "Offset/Gain Setting" window. However, this function cannot be used in the wave output mode. Set the
normal output mode or offset/gain setting mode in advance.

In addition, do not turn off the external power supply during the offset/gain setting. If the external power supply is
turned off, the offset/gain setting is not configured properly.

) [Tool] => [Intelligent Function Module Tool] => [Analog Module]
=> [Offset/Gain Setting...]

1. Select the module to configure the offset/gain

Module Selection (Offset/Gain Setting) X
Madule Selection setting, and click the button.
Start ¥y Address Maodule Type

2. Click the button.

i . Are you sure to switch from normal mode to offset/gain setting mode?
Caution

- D/A conversion will be canceled when switching over to offset/gain
setting mode.
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3. Specify the channel to use the offset/gain setting.

Offset/Gain Setting &l

Set affsetigain settings.
Target Module 0010:LE00A4 Error Code

OffsetyGain Setting

Channel o,

@+ Qffset Setting

Adustwert v |1 7] g Q

Range: 1 to 3000
For the adjustment valus of 1000, the analog sutput valus with
- voltage at output of about 0.33% and

- current af utpUt of abodt 0,69méA

can be adjusted,

Channel Mo, Offset Status f3ain Status

Flease select a target channel For the offset/gsin setting.
Check "Offset setting” ar "Gain setting” and input an adjustment value,

Prassing "+ or "-" enables oUtpUE adjustment.
Pressing "Close" registers to the module, Close

4. Use the radio button to Specify whether to perform
se ain setting

the offset setting or gain setting. (Step 5 and later

Set offsetigain settings.

ot T tror o [ describe when the offset setting is specified.)

Offset/Gain Setting

Channel Mo, CH1 i

[f-‘ ffset Setting " Gain Setting ]

Adjustment Yalue |1 - & .

Range: 1 ko 3000
For the adjustment value of 1000, the analog output value with
- voltage at output of about 0.33% and

- current at output of about 0.69maA

can be adjusted.

Channel Mo, Offset Status Gain Status

Bumes ules/esyo '/

Flease select a target channel For the offset/gsin setting.
Chek "Offset setting” ar "Gain setting” and input an adjustment value,

Prassing "+ or "-" enables oUtpUE adjustment.
Pressing "Close" registers to the module, Closs

"TSHOM X9 J0 ,Bumes uleesyo, woly bumes ',
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ffset/Gain Setting E|
Set offsetjgain settings,

Target Module 0010:LE0DA4 Error Code

OffsetyGain Setting

Channel o, CH1 -

& Offset Setting

adiustment Yae [ | g Q
Range: 1 to 30 s

For the adjust he analog oUERLE value with
- voltage at oul = land

- current at outy
can be adjusteds

" Gain Setting

Offset Status

Channel Mo, f3ain Status

Flease select a target channel For the offsetjgain setting.

Check "Offset setting” or "Gain setting” and Input an adjustment value,
nables oUtpLE adiustment.

Pressing "Close” registers o the module.

Close

\

Offset!/Gain Setting

Set offsetigain settings.

0010:Le00AE Error Code

[
[ awew

Target Module

OffsetyGain Setting

Channel Mo, CH1 -

& Offset Setting

Adiustroent Yalue | 1 - =
Range: 1 to 3000

For the adjustment valus of 1000, the analog sutput valus with
- voltage at output of about 0.33% and

- eurrent aF utpUt of abodt 0,69méA

can be adjusted,

" Gain Setting

Channel Mo, Offset Status Gain Status
CHI Changed
CHz
CH
CHe

Flease select a target channel For the offset/gsin setting.

Chek "Offset setting” ar "Gain setting” and input an adjustment value,
Pressing "+ or "-" enables output adjustment.

Pressing "Close” registers to the module.

Close:

MELSOFT Series GX Works2

r_\ Do you want to register the offset/gain setting and exit?

The mode will be switched over to normal mode from offset/gain setting mode after ending.

Caution

~The offset/gain setting is not active until the registration is executed.

~The registration cannot be executed in case of error occurrence at the target module.

~The mode will not be snitched over to normal mode when the offset/gain mode s selected in the switch setting.
~To restart the D/A conversion, set the applicable channel D/A conversion enable/disable setting

(Un\Go) as "Enable” and turn on the action conditions setting request (Yng).
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Register | Not Register | Cancel I
End

The adjustment amount of the offset value or gain

value can be selected from "1", "100", "500",
"1000", "2000", and "3000" or it can be set by
inputting any value (1 to 3000).

Clicking the t or : button finely

adjusts the analog output voltage value or analog
output current value corresponding to the set
adjusted value.

The offset status in the specified channel is
changed to "Changed".

To perform the gain setting, repeat from step 4.

After setting, click the button.

10. Click the button.
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7.5.2 Setting from a program

(1) Setting procedure

The following describes the procedures when setting the offset/gain from a program.

( ) N

®
* Turns on Channel change request (YB).

Switches to the Offset/gain setting mode.™ l

l Checks that Channel change completed flag

(XB) is on.
Checks that the module is in Offset/gain
setting mode (the RUN LED is flashing). l
@ =i Turns off Channel change request (YB).

Specifies the offset target channel in i:
Offset/gain setting mode Offset specification
(Un\G22). Sets a value in Offset/gain adjustment value
Only one channel can be set at a time. Set "0" specification (Un\G24).
in Offset/gain setting mode Gain specification l
(Un\G23).

l Turns on Set value change request (YC). 7

No
Turns on Channel change request (YB). l
Turns off the Set value change request (YC)

l when Set value change completed flag (XC)
Checks that Channel change completed flag turns on by the analog output value changes.
(XB) is on.

Is the analog output value satisfied?
Turns off Channel change request (YB).

NN
Te oo
v >9
o F
Sets a value in Offset/gain adjustment value Adjust other channels? = %
specification (Un\G24). a g)
I
9
Turns on Set value change request (YC). Turns on User range writing request (YA). ° 3
&
! . 5
. . 3
Turns off Set value change request (YC) No Checks that Offset/gain setting mode flag
when Set value change completed flag (XC) (XA) has turned off, and then turn off User
turns on by the analog output value changes. range writing request (YA).

.

Is the "ERR." LED on?

Is the analog output value satisfied?

Specifies the offset target channel in Switches to the normal output mode.
Offset/gain setting mode Gain specification
(Un\G23). l
Only one channel can be set at a time. Set "0"
in Offset/gain setting mode Offset ( End )
specification (Un\G22).

N
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*1

Point/’

The following shows the procedure for switching the mode (normal output mode — offset/gain setting mode or
offset/gain setting mode — normal output mode).

« Dedicated instruction (G(P).OFFGAN) ((_>  Page 222, Appendix 5.2)
+ Setting to Mode switching setting (Un\G158, Un\G159) and OFF — ON — OFF of Operating condition setting

request (Y9) ((_5 Page 197, Appendix 2 (15))

« Switch Setting ((_> _ Page 56, Section 7.2 (1))
The wave output mode cannot be switched to the offset/gain setting mode.

@ Configure the offset/gain setting in accordance with the actual use situation.

@ Offset and gain values are recorded in the flash memory in the D/A converter module by turning OFF — ON — OFF User

range writing request (YA). Once recorded, the values are not deleted even after turning the power off.
When the values are written 26 times in succession, an error occurs to prevent an improper write to the flash memory.
The error code (162) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

Configure the offset/gain setting in the range satisfying the following condition.
When the setting value out of the range is configured, the resolution and accuracy of the module may not fall within the
range shown in the following performance specifications.

» 1/O Conversion Characteristic of D/A Conversion (F:jj Page 215, Appendix 3)

Configure the offset/gain setting for each channel.
When settings are configured for offset and gain channels at the same time, an error occurs. The error code (500) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

When error occurs even in one channel, offset/gain value is not written to the module.
Check the value in Latest error code (Un\G19) and perform the following procedures to reconfigure the offset/gain setting
from the beginning.

« Error Code List ((_>  Page 171, Section 11.4)

When the mode is switched from the offset/gain setting mode to the normal output mode by the dedicated instruction
(G(P).OFFGAN) or Mode switching setting (Un\G158, Un\G159), Module READY (XO0) turns on.

Note the initial setting process is executed at the switching of the mode if the sequence program executes the initial
setting at Module READY (X0) ON.

When the external power supply is off, Set value change completed flag (XC) does not turn on even though Set value
change request (YC) is turned on. Turn on the external power supply, and turn on and off Set value change request (YC)
again.

(2) Program example

(a) Device

El 1/0O number of D/A converter module is X/Y30 to X/Y3F

The following shows the devices used in the program example.

Device Function
MO Channel selection
M2 Offset setting
M3 Gain setting
M4 Offset/gain setting channel change command
M5 Mode switching
M6 Analog output value adjustment command
M7 Command to write offset/gain setting values to the module
M8 Adjustment amount setting
M50 Signal for checking the offset/gain setting mode
M51 Signal for checking the normal output mode
DO Channel-specified storage device
D1 Adjustment amount setting storage device
D2 Storage device for the setting value of the dedicated instruction (G(P).OFFGAN)
M100 Module READY checking flag
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(b) Switching the mode by the dedicated instruction (G.OFFGAN)
This program performs as follows:
» Switches the mode to the offset/gain setting mode by the dedicated instruction (G.OFFGAN).
» Switches the channels for which the offset/gain settings are configured.
« Writes the offset/gain value to the D/A converter module.
» Switches the mode back to the normal output mode by the dedicated instruction (G.OFFGAN).

Switches to the Offset/gain setting mode
M5

{mMovP K1 D2 ] Stores the setting data of the dedicated
instruction (G.OFFGAN) in D2.
_____________________________________________________ {GOFFeAN_ __us__ _ D2 _ _J Dedicated instruction (G.OFFGAN). _ _ _
:Switches o the Offset/gain setting channel
i {MOV  H1 DO 1 Sets the offset/gain setting mode.
Stores the channel number to DO.
M2 M3 X3A U3\
— t r 4 { | {mMov DO G22 ] Specifies the offset target channel.
U3\
{mMov Ko G23 ] Sets the buffer memory address 23 to 0.
M2 M3 X3A u3\
——t i} {mov ko G22 ¥ Sets the buffer memory address 22 to 0.
U3\
{mov DO G23 ¥ Specifies the gain target channel.
M4 X3A
i} {SET Y38 1 Turns on Channel change request (YB).
X3B
— {RST  Y3B 1 Turns off Channel change request (YB).

Sets the cwanh%sed value in one time for the range between -3000 and 3000 when adjusting

{mov k100 D1 ] Sets the adjustment of offset value to D1.
U3\
{mov D1 G24 1 Sets the value in D1 as an offset/gain
Adjusts the analog output value adjustment value.
M6
i} {SET  Y3C 1 Turns on Set value change request (YC).
X0 .
— {RST  ¥3C 1 Turns off Set value change request (YC).
Registers the Offset/gain setting result to the modules
i} {SET  Y3A 1 Turns on User range writing request (YA). <
X3A oaw
S e {RST __Y3A__J Tums off User range writing request (YA).| o2
Switches to the normal output mode % %
M5 = =
N {mMovP Ko D2 ] Stores the setting data of the dedicated 55
instruction (G.OFFGAN) in D2. ‘-2 &
33
{coFFeaN U3 D2 ] Dedicated instruction (G.OFFGAN) So
[]
X3A [ — L=
HF { Processing in normal output mode ° 3
o
Q
{END [
L
3

Point/’

The program in the dot-line box is common with the following three programs.

- Switching the mode by the dedicated instruction (G(P).OFFGAN) (= Page 65, Section 7.5.2 (2) (b))
« Switching the mode by Mode switching setting (Un\G158, Un\G159) and Operating condition setting request (Y9)

(E? Page 66, Section 7.5.2 (2) (c))
+ Switching the mode by the switch setting ((__ _ Page 66, Section 7.5.2 (2) (d))
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(c) Switching the mode by Mode switching setting (Un\G158, Un\G159) and Operating
condition setting request (Y9)

Normal output mode initial setting
X30

{SET  Mm100 ]
Migo M Mgt Y X r v
— | Z4l Zdi Zd 15 LMOV  HO GO ]
T0 T - — —
| E— { Setting programs for other initial setting items
{SET Y39 1
{RST  M100 ]
X0 Mp My ve X
) it zdi T Zdl {RST Y39 ]
Switches to the Offset/gain setting mode
—mM5 Y ay2 {MOV  H4144 UG31\58 1
1T Z4l L
u3\
{MOV H964 G159 J
[SET Y39 1
{sET M50 ]
L I r
— | 1 11 Zd LRST Y39 ]
Common program
Switches to the normal output mode
—NIMS ays v {MOV  H964 %31\58 1
LA AT L
u3\
{MOV  H4144 G159 ]
{sET Y39 ]
{SET  M51 1
{sET M50 ]
Mo Met v X
I 11 rdi {RST Y39 1
M51 K10
— (10
TO M51
— i | {RST  M51 1
{END ]

(d) Switching the mode by using the switch setting

The program other than the common program is not required.
Configure the switch setting, and reset the CPU module or turn off and on the power to switch the mode.

66

D/A conversion enable/disable setting

Turns on Operating condition setting
request (Y39).]

Sets 4144+ to Mode switching setting
(U3\G158).

Sets 964H to Mode switching setting
(U3\G159).

Turns on Operating condition setting
request (Y39).

Sets 964H to Mode switching setting
(U3\G158).

Sets 4144+ to Mode switching setting
(U3\G159).

Turns off Operating condition setting
request (Y39).
One second timer



CHAPTER 8 FUNCTIONS

CHAPTER 8 FuncTIONS

This chapter describes the details on functions that can be used in the D/A converter module and the setting

procedures.
For details on 1/O signals and buffer memory, refer to the following.

+ Details of I/0 Signals (7 Page 182, Appendix 1)
+ Details of Buffer Memory Addresses ((_ = Page 189, Appendix 2)

8.1 Mode

The D/A converter module has the normal mode and the offset/gain setting mode. Select the correct mode according

to the function to be used.
The following shows descriptions of each mode.

(1) Normal mode
The normal mode includes the normal output mode and wave output mode. In this manual, the description of

"normal mode" indicates the normal output mode and wave output mode.

(a) Normal output mode
This output mode is for the standard D/A conversion. The value set in CHO Digital value (Un\G1 to Un\G8) is

output in analog after the D/A conversion.
The conversion speed differs depending on the module used.

Module

Conversion speed

SPON L'8

20ps/CH

L60DA4
200ps/CH

L60DAVLS, L60DAIL8

(b) Wave output mode
This output mode is for the wave output. The value set in Wave data registry area (Un\G5000 to Un\G54999) is

output in analog after the D/A conversion.
The conversion speed differs depending on the module used.

Module Conversion speed

The conversion speed can be selected from 50us/CH and 80us/CH.

L60DA4
L60DAVLS, L60DAIL8

200us/CH

For details on the wave output function, refer to the following.
» Wave Output Function (5 Page 86, Section 8.8)

(2) Offset/gain setting mode

This mode is for the offset/gain setting.
For details on the offset/gain setting, refer to the following.

+ Offset/Gain Setting ({5 Page 60, Section 7.5)
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(3) Mode transitions

The following shows the transition condition of each mode.

At the power-on or at the
reset of the CPU module

1)

Offset/gain

Wave output mode setting mode

Normal output mode

No. Transition condition

Set "Drive Mode Setting" to "Normal (D/A Converter Processing) Mode" and set "Output mode setting" to "Normal Output Mode"
in "Switch Setting" of GX Works2.

2) Set "Drive Mode Setting" to "Offset-Gain Setting Mode" in "Switch Setting" of GX Works2.

Perform the mode transition by either of the following methods.

Method 1 Execute the G(P).OFFGAN (argument@: 0: Switch to the normal output mode).

3) Set the following values in Mode switching setting (Un\G158, Un\G159) and turn OFF — ON — OFF Operating
condition setting request (Y9).

+ Un\G158: 0964H

* Un\G159: 4144H

Method 2

Perform the mode transition by either of the following methods.

Method 1 Execute the G(P).OFFGAN (argument@: 1: Switch to the offset/gain setting mode).

4) Set the following values in Mode switching setting (Un\G158, Un\G159) and turn OFF — ON — OFF Operating
condition setting request (Y9).

* Un\G158: 4144H

* Un\G159: 0964H

Method 2

Set "Drive Mode Setting" to "Normal (D/A Converter Processing) Mode" and set "Output mode setting" to "Wave Output Mode" in

5
) "Switch Setting" of GX Works2.

*1 The wave output mode is independent from other mode. After the start in the wave output mode, the transition to other
mode is not available. Also, after the start in other mode, the transition to the wave output mode is not available.
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(4) Checking method

The current mode of the module can be checked by referring to the following table.

(a) L60ODA4
Stored value in Output Offset/gain setting mode flag
Mod: RUN LED stat
2 status mode (Un\G9) (XA)
Normal output mode (conversion speed: 20us/CH) On 0 OFF™!
Wave output mode (conversion speed: 50us/CH) On 1 OFF
Wave output mode (conversion speed: 80us/CH) On 2 OFF
Offset/gain setting mode Flashing 0 ON™!
*1 When User range writing request (YA) is off
(b) L60DAVLS, L60DAILS
Stored value in Output Offset/gain setting mode flag
Mode RUN LED status
“ mode (Un\G9) (XA)
Normal output mode On 0 OFF™!
Wave output mode On 1 OFF
Offset/gain setting mode Flashing 0 ON™

*1 When User range writing request (YA) is off

SPON L'8
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8.2 D/A Conversion Enable/Disable Function

This function sets whether to enable or disable D/A conversion for each channel.
Disabling the D/A conversion for unused channels reduces the conversion cycles.

(1) Setting procedure

Set "D/A conversion enable/disable setting" to "0: Enable".

O Project window => [Intelligent Function Module] => module name => [Parameter]

Item CH1

-1 Basic setting Sets method of DA col
-A conversion . .
enable/ disable setting ‘ D:Enable j .

-| Warning output function Mg
W arning outpuk setking 1:Disable :

8.3 D/A Output Enable/Disable Function

Common

This function sets whether to output the D/A converted value or the offset value, for each channel.
The conversion cycle is constant, regardless of the output enable/disable status.

(1) Setting procedure
Configure the setting with CHO Output enable/disable flag (Y1 to Y8)

CHO Output enable/disable flag (Y1 to Y8) Analog output
Enable (ON) The D/A conversion value is output.
Disable (OFF) The offset value is output.
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8.4

Analog Output HOLD/CLEAR Function

CHAPTER 8 FUNCTIONS

Common

This function sets whether to hold the output analog value (HOLD) or clear the output analog value (CLEAR) when the
CPU module operating status is RUN, STOP, or stop error.

(1) Combination of analog output status

The analog output status of the D/A converter module in the normal output mode differs from the status in the

wave output mode, as described in (a) and (b).

(a) Normal output mode
The analog output status changes as shown in the following table, depending on the combination of settings for
D/A conversion enable/disable setting (Un\G0) and CHO Output enable/disable flag (Y1 to Y8).

D/A conversion enable/disable setting

(UN\GO) Enable Disable
Execution status CHO Output enable/disable flag (Y1 to Y8) Enable Disable Enable or disable
Anal tput HOLD/CLEAR fi i
nalog output HOLD/C unction HOLD CLEAR HOLD or CLEAR | HOLD or CLEAR
setting
Anal | rted f digital w
Analog output status when CPU module is in RUN status naiog .va ue conve e, rgm 'gtta Offset value 0V/OmA™3
value with D/A conversion is output.
Analog output status when CPU module is in STOP status Hold Offset value Offset value™ 0V/OmA™3
Analog output status when CPU module is in stop error Hold Offset value Offset value 0V/OmA™3
Analog output status when a watchdog timer error™! occurs OV/OmA™ OV/OmA™ 0V/OmA™ 0V/OmA™

*1

*2

*3

The error occurs due to a hardware failure of the D/A converter module or other causes. Module READY (X0) and the
RUN LED of the D/A converter module turn off.
The following operation is performed when the CPU module is in STOP status, D/A conversion enable/disable setting

(Un\GO) is set to D/A conversion enable (0) for the channel where HOLD is set, and Operating condition setting request

(Y9) is turned to OFF — ON — OFF.

* Output enable/disable flag OFF: 0V/0mA output

» Output enable/disable flag OFF — ON: offset value output

For the L60DAVLS8 or L60DAILS, the error is +2%.

71

uonoung ¥vy319/A10H INdinQ Bojeuy '@




(b) Wave output mode

The analog output status changes as shown in the following table, depending on the combination of settings for
D/A conversion enable/disable setting (Un\G0), CHIOO Output enable/disable flag (Y1 to Y8), and the wave
output status.

D/A conversion

enable/disable setting Enable Disable
(Un\G0)
CHO Output enable/disable ) Enable or
Execution flag (Y1 to Y8) [Ezlelte Disable disable
status
Analog output
HOLD/CLEAR function HOLD CLEAR HOLD or CLEAR | HOLD or CLEAR
setting
Wave output status Output Stop Pause Output | Stop Pause Stop Stop
Analog output status when CPU module is Wave 9 Hold Wave © Offset value Offset value OV/OmA™
in RUN status data data
Anal tput stat hen CPU module i
. nalog output status when module 1s Hold Offset value Offset value 0V/OmA™3
in STOP status
Anal tput stat hen CPU module i .
i nalog output status when module 1s Hold Offset value Offset value 0V/OmA™3
in stop error
Analog output status when a watchdog . . . .
y 0V/OmA™ 0V/OmA™ 0V/OmA™ 0V/OmA™

timer error* occurs

*1 The error occurs due to a hardware failure of the D/A converter module or other causes. Module READY (X0) and the
RUN LED of the D/A converter module turn off.

*2 The value is output in analog according to the setting in CHO Output setting during wave output stop (Un\G1008 to
Un\G1015).

*3 For the LGODAVLS8 or L60DAILS, the error is 2%.
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(2) Setting procedure
Configure the setting from "HOLD/CLEAR function”.

O Project window <> [Intelligent Function Module] => module name <> [Switch Setting]

Switch Setting 0010:L60DA4

Qubput Range Setting

H Cukpuk range HOLDYCLEAR, Funckion |
CH1 4 to 20ma CLEAR ;I
CHZ 4 to 20mé M
CH3 4 to 20ma HOLD

CH4 4 to 20mA CLEAR

Drive Made Setting

INormaI (D Converker Processing) Mode ;I

Qukput mode setting

INormaI oukput mode {conversion speed; 20ps/CH) ;I

* Oukput mode setting is available
for praduct information 1404 10000000000-4 or laker,

* Fallowing operations are required ko run the swskem
under "Wave output mode',

1. Create wave output data,

Z. Wirite the created data to buffer memory:

by means of FE library.

* This dialog setting is linked ko 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 ouk-of-range walue.

OF I Cancel

uonound ¥vy310/AT0OH IndinQ Bojeuy '8

73



(3) When using the analog output HOLD/CLEAR function with the module

connected to the head module

The following describes the conditions for using the analog output HOLD/CLEAR function when the analog I/O
module is connected to the head module.

» Enable the station-based block data assurance of the cyclic data on the send side.

» When a link error occurs, configure the setting to hold the D/A conversion output through "Error time output
mode" ! of the I/O assignment setting. The analog output HOLD/CLEAR function setting of the switch setting

is disabled.

This setting is enabled for each module. Setting by each channel are not available.
To match the output status given when CPU module is in the stop error or STOP status with that given when a
link error occurs, choose the same setting for the analog output HOLD/CLEAR function setting for all the
channels.

O Project window => [Parameter] => [PLC Parameter] <> [I/O Assignment]
> Detailed Setting button

Intelligent Function Module Detailed Setting (=3

PLC Operation B
Mode attfw | VO RTESP"”SE
Error L=

Error Time:

shot Type Model Name Output Mode

o [pic PLC
1 [PC Built-in 1/O Function
2 |o(=g] inteligent L600A4 Clear
1(*=1)

«|«

4

3
4 |2(*-2)
5 |3(%
6
7
8

44
5(*-5)
6(*6

9 |77
10 [5(*3)
11 |9(*9]

a o fo [ oo o fa fo fo [ ] o o
gaaaaaaaaaaaoann

gaanaaaaaanann

12 [10=10
13 |11(=11)
1% [12(%19)
15 [13(%13) )
End Cancel
Operating status . “ Analog output HOLD/CLEAR function setting
P 9 S O Ee 2 (Make the same setting for all the channels.)
Holds the analog output Hold HOLD

Clears the analog output

Cl CLEAR
(Outputs the offset value) ear

For the block guarantee of cyclic data per station, refer to the following manual.
MELSEC-Q CC-Link IE Field Network Master/Local Module User's Manual

MELSEC-L CC-Link IE Field Network Master/Local Module User's Manual

*1 When the error time output mode is enabled
* When a data link stops due to a network error
* When a data link stops for the CC-Link IE Field diagnostic of GX Works2
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8.5 Analog Output Test when CPU Module is in STOP Status

Common

Analog output tests can be carried out when the CPU module is in the STOP status.
The following functions are enabled during the analog output test.

+ Scaling Setting ([~ Page 77, Section 8.6)

+ Warning Output Function ((_5~ Page 83, Section 8.7)
When a digital value out of the range is written to each channel, an error (error code: 60) occurs and a check code is
stored in CHO Set value check code (Un\G11 to Un\G18).
This section describes the analog output test in the normal output mode. For the analog output test in the wave output
mode, refer to the following.

+ Wave output step action function ((Z_= Page 126, Section 8.8.4)

(1) Setting procedure
For analog output test, configure the settings in the following procedure in the device test of GX Works2.
1. Set D/A conversion enable/disable setting (Un\G0) to D/A conversion Enable (0) for the channel
where the analog output test is performed.
2. Turn OFF - ON Operating condition setting request (Y9).

3. Check that Operating condition setting completed flag (X9) is turned off, and turn ON — OFF
Operating condition setting request (Y9).

4. setthe digital value equivalent to the analog value to be output to CHO Digital value (Un\G1 to
Un\G8) in buffer memory.

5. Turn OFF - ON CHO Output enable/disable flag (Y1 to Y8) for the channel where the analog
output test is performed.

D/A conversion enable/disable setting (Un\G0) Enable Disable
Setting combination |

CHO Output enable/disable flag (Y1 to Y8) Enable Disable Enable Disable

Analog output test Allowed Not allowed Not allowed ™

*1 When performing the analog output test, set D/A conversion enable/disable setting (Un\GO) to "Enable (0)" beforehand.

SNJE}S dOLS Ul Sl 8INPON NdD UdyM 18] Indino Bojeuy 6'g
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(2) Operation timing
By forcibly turning OFF — ON CHO Output enable/disable flag (Y1 to Y8) when the CPU module is in the STOP
status, an analog output value is changed from an offset value to a D/A-converted analog value.

The following shows the relation between CH1 Output enable/disable flag (Y1) and analog output value when the
CPU module is in STOP status.

A D/A-converted value is output even when the CPU module is in STOP status.

\

CPU module
status RUN STOP RUN
*2
CH1 Output ON ON
enable/disable OFF" OFE
flag (Y1)
AnaIOg output Analog output value Analog output value Analog output value
value status converted from digital value Offset value converted from digital value Offset value converted from digital value

*1 CH1 Output enable/disable flag (Y1) turns OFF with CPU STOP.
*2 By forcibly turning the CH1 Output enable/disable flag (Y1) OFF — ON, analog output value is changed from offset value
to D/A-converted analog value.

Point/’

When the module is connected to the head module, analog output tests can be carried out even when the CPU module of
the master station causes a stop error.
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8.6 Scaling function

Common

This function scales a digital value into a value within the range of the set scaling lower limit value to scaling upper limit
value. The programming for scale conversion can be omitted.
However, this function cannot be used in the wave output mode.

(1) Concept of scaling setting
The setting for scaling lower and upper limit values differs depending on either the factory default setting or the

user range setting is used for analog output range.

(a) When the factory default setting is used for analog output range
» For the scaling upper limit value, set a value corresponding to the upper limit value of the set analog output

value.
» For the scaling lower limit value, set a value corresponding to the lower limit value of the set analog output

value.

(b) When the user range setting is used for analog output range

» For the scaling upper limit value, set a value corresponding to the gain value.
» For the scaling lower limit value, set a value corresponding to the offset value.

(2) Calculating the scaling value
Values converted using the following formulas are used for D/A conversion.
(Values lower than the decimal point are rounded down in scale conversion.)

(a) When the factory default setting is used for output range

Voltage: 1to5V,0to 5V
Current: 4 to 20 mA, 0 to 20 mA

Dwmax - Dwi
Digital value used for D/A conversion = e m T x (Dx - SL)
SH-SL
When the voltage is -10 to 10 V
Dmax - Dwmi
Digital value used for D/A conversion = T X (Dx - SL) + Dwin
SH-SL

(b) When the user range setting is used for output range

Digital value used for D/A conversion = Duax - Duin_ X (Dx - SL)
SH - SL
Item Description
Dy Digital value
Dmax Maximum digital value of the output range used
Dwin Minimum digital value of the output range used
Sy Scaling upper limit value
S Scaling lower limit value
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(3) Setting procedure

1. Set"DIA conversion enable/disable setting” to "0: Enable".

O Project window => [Intelligent Function Module] => module name => [Parameter]

Ikem
-| Basic sektting

DA conversion
enabfe disable sefting

-1 Warning output function
“Warning output setting

ZH1
Sets method of DA col

‘ 0:Enable j :
Ms
1:Disable :

2. Set "Scaling enable/disable setting"” to "0: Enable".

-1 Scaling Function
Scafing enabledisabfe
Scaling upper limit walue
Scaling lower limit walue

Sets for scaling on DA
| 0:Enable - | 1

[
1:Disable [

3. Set values for

"Scaling upper limit value" and "Scaling lower limit value".

-] Scaling function Sets for scaling on D/ A

scaling enabledisable setting 0:Enable
Scaling upper limit value 16000
Scafing fowrer fmit vale 4000
Item Setting range
Scaling upper limit value
-32000 to 32000
Scaling lower limit value

Point/’

® Your scaling settings must meet the following condition:
Scaling upper limit value > Scaling lower limit value

@ In the channel where "Scaling enable/disable setting" is set to "0: Enable" in the wave output mode, an error occurs. The
error code (210) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

@ Even if the input range of the digital value is extended, the resolution does not become higher than that provided when
the scaling function is not used.
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(4) Scaling setting example

El When the settings are configured as shown below for a channel with the output range of 0 to 5V for the
L60DA4

» "Scaling upper limit value": 16000

» "Scaling lower limit value": 4000

-1 Scaling function Sets for scaling on D/ A
scaling enabledisable setting 0:Enable
Scaling upper limit walue 16000
Scaling fower himit value 4000]

The following shows the digital values before and after scaling.

Analog output voltage (V)

’

S e L

! Digital value
0 20000 20479

oV

Scaling lower limit Scaling upper limit

value 4000 value 16000
Digital value Digital value after scaling Analog output voltage (V)
4000 0 0
6400 4000 1
8800 8000 2
11200 12000 3
13600 16000 4
16000 20000 5

When the output range is set to 0 to 5V for the L60DAVLS, analog output voltage (V) is output according to the
digital value in the same way as the L60DA4.
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El When the settings are configured as shown below for a channel with the output range of -10 to 10V for the
L60DA4

» "Scaling upper limit value": 16000

» "Scaling lower limit value": 4000

-1 Scaling function Sets for scaling on D/ A
scaling enabledisable setting 0:Enable
Scaling upper limit walue 16000
Scafing fowrer fmit vale 4000

The following shows the digital values before and after scaling.

Analog output voltage (V)

71
S
0OVf-——""""""""""""5 :
I
1 1
] 1
1 I
1 I
1 I
1 I
1 1
] 1
1 I
1 I
1 I
1 I
1 1
] 1
1 I
— ¢
1 I 1
1 : | !
1 | | !
| | 1 !
1 | 1 !
1 1 1 !
1 1 1 !
1 1 1 !
1 | 1 !
1 | 1 !
1 | 1 !
1 1 1 !
1 1 1 !
1 1 1 :
I I
1 ; -10V 1 !
[ e il I I
1,7 1 !
v [ .
-20480 -20000 0 20000 20479 Digital value
Scaling lower limit 10000 Scaling upper limit
value 4000 value 16000

Digital value Digital value after scaling Analog output voltage (V)
4000 -20000 -10
7000 -10000 -5
10000 0 0
13000 10000 5
16000 20000 10

When the output range is set to -10 to 10V for the L60DAVLS, analog output voltage (V) is output according to the
digital value in the same way as the L60DA4.
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El When the settings are configured as shown below for a channel with the user range setting of -8 to 8V for
the L60DA4

» "Scaling upper limit value": 16000

» "Scaling lower limit value": 4000

-1 Scaling function Sets for scaling on D/ A
scaling enabledisable setting 0:Enable
Scaling upper limit walue 16000
Scafing fowrer fmit vale 4000

The following shows the digital values before and after scaling.

Analog output voltage (V) S
8V -—---mmmmmmm 5 :
I
1 1
1 1
1 I
1 I
1 I
1 I
1 1
1 1
1 I
1 I
1 I
1 I
1 1
oV Do
1 ! i !
1 : [
1 | [
1 | [
1 | [
1 \ [
1 | [
1 | [
1 | [
1 | [
1 | [
1 \ [
1 | [
1 | 1 :
I I
1 ; -8V 1 !
[ it 1 !
7 \ 1 I
Voo [
-20480 -20000 0 20000 20479 Digital value

-8000 Scaling lower limit

Scaling upper limit

uonouny Bulless 9'g

value 4000 value 16000
Digital value Digital value after scaling Analog output voltage (V)
-8000 -20000 -8
-2000 -10000 -4
4000 0 0
10000 10000 4
16000 20000 8

When the user range setting is set to -8 to 8V for the LEODAVLS, analog output voltage (V) is output according to
the digital value in the same way as the L60DA4.
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Point/’

® When using the scaling function, the digital value before scaling can be set to a value out of the range of scaling upper
and lower limit values (dotted line area in the 1/O characteristics). However, use the scaling function within the range of
analog output practical range (solid line area in the 1/0O characteristics). If the value exceeds the analog output practical
range, the resolution and accuracy may not fall within the range of performance specifications.

@ The default digital value "0" may not be appropriate, depending on the scaling function setting.
Especially in the examples of the output range of 0 to 5V and -10 to 10V, the out-of-range digital value error occurs if
CHO Output enable/disable flag (Y1 to Y8) is turned on with the digital value "0". The error code (600) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
Therefore, set an appropriate digital value within the scaling range before turning on CHO Output enable/disable flag (Y1

to Y8).

The following shows the error codes that occur.
60L]
Fixed T

— Error channel number

® When using the user range, note that the scaling lower limit value is equal to the offset value.
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8.7 Warning Output Function

This function outputs a warning when the digital value exceeds the warning output upper limit value or becomes less
than the warning output lower limit value. The warning target depends on the output mode as shown below.

* In normal output mode: CHO Digital value (Un\G1 to Un\G8)

» In wave output mode: Wave data registry area (Un\G5000 to Un\G54999)

Digital value
Analog output value

Digital value

Warning output upper limit value
5000

Warning output lower limit value
-5000

Warning output flag (CH1 Upper
limit value) (Un\G48.60) 2T ON OFF

Warning output flag (CH1 Lower

limit value) (UmG48.b1) OFF ON =

u

g

Warning output signal (XE) OFF ON | OFF ON 3

3

(@]

=3

Warning output clear request (YE) OFF ON OFF °
4

c

8

(1) Warning output notification S

When the digital value moves above the warning output upper limit value, or below the warning output lower limit
value, a warning is output by Warning output flag (Un\G48), Warning output signal (XE) and the ALM LED turning

ON.
In addition, alarm code: 15 A0 is stored in Latest error code (Un\G19). The alarm code that is stored is shown
below:
15AL]
Fixed
Warning channel number
1: Lower limit
0: Upper limit
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(2) Operation of warning output function
When the digital value moves above the warning output upper limit value, or below the warning output lower limit
value, warning notifications are made, and the analog output value becomes any of the following.
» When the digital value exceeds the warning output upper limit value: An analog value converted from the
digital value of warning output upper limit value is output.
* When the digital value is less than the warning output lower limit value: An analog value converted from the
digital value of warning output lower limit value is output.
After a warning has occurred, the analog output value returns to the normal value by changing the digital value to
a value within the setting range. However, Warning output flag (Un\G48) and Warning output signal (XE) are not
cleared. (ALM LED keeps ON.)

(3) Clearing a warning
A warning can be cleared in the following two methods:
e Turning OFF —» ON — OFF Warning output clear request (YE)
» Turning OFF - ON — OFF Operating condition setting request (Y9)
Clearing the warning puts the D/A converter module into the following status.
* Warning output flag (Un\G48) is cleared.
» Warning output signal (XE) is turned to OFF.
* ALM LED is turned off.
» Warning code: 15A0 stored in Latest error code (Un\G19) is cleared.

(4) If the scaling function is enabled

If Scaling enable/disable setting (Un\G53) is set to Enable (0), the digital value converted to the scaling range
becomes a subject for warning detection.

When setting CH1 Warning output upper limit value (Un\G86) to CH8 Warning output lower limit value (Un\G101),
consider the scaling range and specify values.

(5) Setting procedure
1. Set"DIA conversion enable/disable setting” to "0: Enable".

) Project window => [Intelligent Function Module] => module name => [Parameter]

Ikem CH1

-| Basic setting Sets method of DA col
3:A conversion . .
enable /disable setting ‘ 0:Enable j .

-| Warning output function Mg
Warning output setking 1:Disable :

2. set "Warning output setting" to "0: Enable".

-1 Warning output function Sets for warnings on D
Warning output sefting | 0:Enable j
Warming output upper limit walue
Warning oukput lower limit walue | 1:Disable
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3. Set values for "Warning output upper limit value" and "Warning output lower limit value".

- Warning oufput finciion i5eks for warnings on D
Warming oukpuk sekting 0:Enable
Warming oukpuk upper limit value | 16000
Warming oukput lower limit walue | 4000

Item Setting range

Warning output upper limit value
-32768 to 32767

Warning output lower limit value

Point/’

Set the values so that they satisfy the condition of "Warning output upper limit value" > "Warning output lower limit value". In
the channel where a value does not satisfy the condition, an error occurs. The error code (620) is stored in Latest error code

(Un\G19), and Error flag (XF) and the ERR.LED turn on.

uonoun4 indinQ Bulutepp /'8
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8.8 Wave Output Function

Common

86

This function registers the prepared wave data (digital value) into the D/A converter module and continuously outputs
the data (analog value) in the set conversion cycle. A faster and smoother control than a program control is achieved
by the automatic output of the control wave data registered in the D/A converter module for the analog (torque) control
such as pressing machines and injection molding units. The control can be executed only by registering the wave data
to the D/A converter module. Therefore, the program-less control is available for the repeat control such as the line
control, and man-hours for programming can be reduced.

The wave output function is only available in the wave output mode. The conversion speed of the wave output mode is
shown below.

Module Conversion speed
A conversion speed can be selected from the following two types.
L60DA4 * 50us/CH
* 80us/CH
L60DAVLS, L60DAIL8 200us/CH

For the setting procedure of the wave output mode, refer to the following.
+ Switch Setting (7 Page 110, Section 8.8.1 (4) (a))



Wave data

1) Create wave data.

Wave data can be created with easy

mouse operation from
"Create Wave Output Data"
of GX Works2.

2) Save the wave data to a CSV file or file register.
Save a CSV file in a SD memory card.

D/A converter
module

CHAPTER 8 FUNCTIONS

Address

Wave data registry area

EDCEBAS G 765432 0

0 0 0 0 NESEEREESE o BN O 0 2000 |-/
o oRN 0 o BREREY o o o i Gl g
il 1101 1 1IEI1 000 u] 2000 -]
a 0 10000

] 0 &000

o o] 3000

a 0 1000

3) Register the wave data to the wave data registry area in the

4) Digital values are converted to

output sequentially.

Subject to be controlled

D/A converter module using a function block (FB) for wave data registration.

analog values in the set conversion
cycle, and the converted values are

87

uonoun4 INdinO eAep) 8'8




88

(1) Wave output function procedure

The following shows how to use the wave output function.

Initial settings of the wave output
function - -

(1

Creating wave data ---

()

Setting parameters of the wave output function -+ -

Writing data to a file register (ZR) or CSV file ---

Switch setting and basic setting

- (%)

function

Execution of the wave output

e (6)

1)[ZZ" Page 96, Section 8.8.1
2)[_5 Page 96, Section 8.8.1 (1)

Registering the wave data and parameters of the wave output
function *++ (7)

Starting/stopping/pausing wave output --- (8)

End

6) 7 Page 113, Section 8.8.2
(7)[Z3~ Page 113, Section 8.8.2 (1)
(8) 7 Page 114, Section 8.8.2 (2)

4)[Z_5~ Page 106, Section 8.8.1 (3)
5)[__5 Page 110, Section 8.8.1 (4)

O
@)
(3) E:? Page 103, Section 8.8.1 (2)
(4)
®)
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The wave data creation and parameter setting of the wave output function can be executed easily with "Create
Wave Output Data" of GX Works2. These setting contents are saved in the file register (ZR) of the CPU module
orin a CSV file and registered to the buffer memory of the D/A converter module with the function block (FB) for
the wave data registration. For details on the function block (FB) for the wave data registration and wave output
execution, refer to the following manual.
. MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M031)
. MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference
Manual (FBM-M072)
. MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M158)
. MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference
Manual (FBM-M165)

uonoun4 INdinO eAep) 8'8
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(a) Feature of a file register (ZR) and a CSV file concerning wave data storage
» File register (ZR): The wave data and parameter setting contents remain in the CPU module even after
power ON — OFF or reset of the CPU module.
» CSV file: The wave data and parameter setting can be used for the D/A converter module of other
programmable controller system only by copying the CSV file.

(2) Parameter settings for the wave output function

Set the parameters of the wave output function to the following buffer memory areas to use the wave output
function. For details on each buffer memory, refer to the following.

+ Details of Buffer Memory Addresses ([ Page 189, Appendix 2)

Setting item Buffer memory address Reference
Output setting during wave output stop Un\G1008 to Un\G1015 Page 199, Appendix 2 (19)
Output value during wave output stop Un\G1016 to Un\G1023 Page 200, Appendix 2 (20)
Wave pattern start address setting Un\G1024 to Un\G1039 Page 201, Appendix 2 (21)
Wave pattern data points setting Un\G1040 to Un\G1055 Page 202, Appendix 2 (22)
Wave pattern output repetition setting Un\G1056 to Un\G1063 Page 203, Appendix 2 (23)
Constant for wave output conversion cycle Un\G1064 to Un\G1071 Page 203, Appendix 2 (24)
Wave data registry area Un\G5000 to Un\G54999 Page 214, Appendix 2 (43)

For details on the parameter setting, refer to the following.
+ Setting parameters of the wave output function (_= Page 103, Section 8.8.1 (2))

(3) Restrictions and precautions on the wave output function

The wave output function has the following restrictions and precautions.

(a) Output range setting
The user range cannot be used. When using the wave output function, select the range other than the user
range. For the setting procedure of the output range, refer to the following.

+ Switch Setting ((_= Page 110, Section 8.8.1 (4) (a))

(b) Analog output HOLD/CLEAR function

In the analog output HOLD/CLEAR function, the operation of the D/A converter module in the wave output
mode differs from the operation in the normal output mode. For details, refer to the following.

+ Analog Output HOLD/CLEAR Function ([(_=~ Page 72, Section 8.4 (1) (b))

(c) Scaling function
The scaling function cannot be used in the wave output mode. When using the wave output function, disable
the scaling function.
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(4) Wave data

The wave data indicates the time-series arrangement of the digital value to be output in analog value. Up to
50000 points can be used. The wave data is registered in Wave data registry area (Un\G5000 to Un\G54999).

(5) Wave pattern
To use the wave output function, select any points from the registered wave data for each channel to set the wave
pattern. The following shows the setting contents for the wave pattern.

Setting item Buffer memory address Description

Set the start address of the wave pattern to be output for
each channel. The D/A conversion starts from the digital

Wi tt tart add tti Un\G1024 to Un\G1039
ave patiemn start address setiing n oLn value of the buffer memory address set in this area and the
converted values are output sequentially.
This area is for setting the points of the wave pattern to be
output for each channel. From the start address of the wave
Wave pattern data points setting Un\G1040 to Un\G1055 P

pattern, the D/A conversion starts for the points of wave
data set in this area and the converted values are output.

If the address value (total of the set values for Wave pattern start address setting and Wave pattern data points
setting - 1) exceeds the last address (Un\G54999) of the wave data registry area, an error occurs. The error code
(370) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

El Setting example to output separate waves from CH1 to CH3

CH1 CH2 CH3
Wave pattern ~ Wave pattern Wave pattern

Y v
! i
| |
. | | ©
Wave data registry area \ ' Empty ps
Un\G5000 to Un\G54999 ! J
( ) ! , ' (12000 data) =
! I ' <
10000 data 3 8000 data | 20000 data 1 g
N RN RN L’ 5
B
<
50000 data g
Wave data registry area Wave data registry area Q
(Un\G5000) (Un\G54999) S
Setting item Buffer memory address Setting value
CH1 Wave pattern start address setting Un\G1024, Un\G1025 5000
CH1 Wave pattern data points setting Un\G1040, Un\G1041 10000
CH2 Wave pattern start address setting Un\G1026, Un\G1027 15000
CH2 Wave pattern data points setting Un\G1042, Un\G1043 8000
CH3 Wave pattern start address setting Un\G1028, Un\G1029 23000
CH3 Wave pattern data points setting Un\G1044, Un\G1045 20000
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El Setting example to output the same wave from CH1 to CH3

CH1 to CH3
Wave pattern

Wave data registry area
(Un\G5000 to Un\G54999)

50000 data
Wave data registry area Wave data registry area
(Un\G5000) (Un\G54999)
Setting item Buffer memory address Setting value
CH1 Wave pattern start address setting Un\G1024, Un\G1025 5000
CH1 Wave pattern data points setting Un\G1040, Un\G1041 50000
CH2 Wave pattern start address setting Un\G1026, Un\G1027 5000
CH2 Wave pattern data points setting Un\G1042, Un\G1043 50000
CH3 Wave pattern start address setting Un\G1028, Un\G1029 5000
CH3 Wave pattern data points setting Un\G1044, Un\G1045 50000

(6) Wave pattern output count

The wave pattern can be output repeatedly according to the setting of CHOO Wave pattern output repetition
setting (Un\G1056 to Un\G1063). Set the output count within 1 to 32767. The wave pattern also can be output in
analog repeatedly and unlimitedly.

El When the wave pattern output count is set to three

The wave pattern is
Analog output output 3 times repeatedly.

Wave pattern

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

)

----------------- ’ !;"""'""'::""""""':'"""""';"
1st time 2nd time 3rd time

After the wave pattern was output 3 times, wave output stops and
an analog value is output according to the setting in CHOI Output
setting during wave output stop (Un\G1008 to Un\G1015).
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The following section describes "repeat control" in which the same wave pattern is output repeatedly from the
D/A converter module.

(a) When the digital values are same for the start point and the end point

An end point of a wave pattern overlaps with the start point of the wave pattern of the next iteration in the D/A

converter module's processing; therefore, the end point is not output in analog. The analog output of the wave

pattern end point varies as follows depending on the setting of CHOO Wave pattern output repetition setting

(Un\G1056 to Un\G1063).

» Limited repetition: When CHO Wave pattern output repetition setting (Un\G1056 to Un\G1063) is set to 2 to
32767, the digital value of the end point is not output in analog till the wave pattern of the final iteration
output. After the digital value of the end point is output in analog at the wave pattern of the final iteration
output, the value is output according to the setting in CHO Output setting during wave output stop
(Un\G1008 to Un\G1015).

» Unlimited repetition: The digital value of the wave pattern end point is not output in analog.

v For the case where the wave pattern is repeatedly
output a limited number of times, the wave pattern
is output a number of times specified in Wave
pattern output repetition setting, and then the value

is output according to the setting in Output setting
during wave output stop.

A wave pattern that is repeatedly  Analog output
output in an analog value

The digital input values
are same for the start point

' land the end point.*1l H

1 cycle

N .
> |
\
R A

Wave can be combined seamlessly by not outputting end point
data because the end point data overlaps with the start point data
of the next iteration.

*1 The output cycle of a wave pattern is calculated by the following formula.
Output cycle of a wave pattern = (Wave output conversion cycle) x (Wave pattern data points - 1)

For wave output conversion cycle, refer to the following.
- Wave output conversion cycle ((_ ¥ Page 95, Section 8.8 (7))

uonoun4 INdinO eAep) 8'8

El Calculating the output cycle of a wave pattern (for the L60DA4)

Setting item Buffer memory address Setting value
Output mode (switch setting) — Wave output mode (conversion speed: 50us/CH)
D/A conversion enable/disable setting Un\GO D/A conversion enable (EH) for CH1 only
CH1 Wave pattern data points setting Un\G1040, Un\G1041 101
CH1 Wave pattern output repetition setting Un\G1056 3
CH1 Constant for wave output conversion cycle Un\G1064 1

With the above setting, the output cycle of a wave pattern becomes as follows.

. Number of channels Constant for
Output cycle of  _ Conversion : (Wave pattern
= X where D/A conversion X  wave output X )
a wave pattern (us) speed ) ) data points - 1)
is enabled conversion cycle

= 50 x 1 x 1 x 100

5000
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(b) When the digital values are different between the start point and the end point

The wave pattern end point is output in analog as it is. In addition, the set wave pattern is repeatedly output in
analog regardless of the setting in CHO Wave pattern output repetition setting (Un\G1056 to Un\G1063).

A wave pattern that is repeatedly Analog output
output in an analog value

1

The digital values are 1 cycle
different between the start
point and the end point.™

<+
2 -
A

The digital values of the end point and For the case where the wave pattern is repeatedly output
the start point of the next iteration are a limited number of times, the wave pattern is output a
consecutively output in an analog value. number of times specified in Wave pattern output

repetition setting, and then the value is output according
to the setting in Output setting during wave output stop.

*1 The output cycle of a wave pattern is calculated by the following formula.
Output cycle of a wave pattern = (Wave output conversion cycle) x (Wave pattern data points)

For wave output conversion cycle, refer to the following.
- Wave output conversion cycle (7 Page 95, Section 8.8 (7))

El Calculating the output cycle of a wave pattern (for the L60DA4)

Setting item Buffer memory address Setting value
Output mode (switch setting) — Wave output mode (conversion speed: 50us/CH)
D/A conversion enable/disable setting Un\GO D/A conversion enable (EH) for CH1 only
CH1 Wave pattern data points setting Un\G1040, Un\G1041 101
CH1 Wave pattern output repetition setting Un\G1056 3
CH1 Constant for wave output conversion cycle Un\G1064 1

With the above setting, the output cycle of a wave pattern becomes as follows.

. Number of channels Constant for
Output cycle of  _  Conversion : Wave pattern
= X where D/A conversion X wave output X .
a wave pattern (us) speed . ) data points
is enabled conversion cycle

= 50 x 1 x 1 x 101
= 5050
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(7) Wave output conversion cycle

The wave output conversion cycle is calculated by the following formula.

Number of channels where Constant for wave output

Conversion cycle (us) = Conversion speed X C .
ycle (us) P D/A conversion is enabled conversion cycle

In the wave output function, the conversion cycle can be set for each channel by setting CHO Constant for wave
output conversion cycle (Un\G1064 to Un\G1071). The conversion cycle of the current output wave can be
checked in CH1 Wave output conversion cycle monitor (L) (Un\G1108) to CH8 Wave output conversion cycle
monitor (H) (Un\G1123).

El The conversion cycle and operation timing (for the L60DA4)

Setting item Setting value
Output mode (switch setting) Wave output mode (conversion speed: 80us/CH)
D/A conversion enable/disable setting (Un\GO) All the channels are set to D/A conversion enable (0).
CH1 1
CHO Constant for wave output conversion cycle CH2 2
(Un\G1064 to Un\G1071) CH3 3
CH4 4

The following figure shows the conversion cycle of each channel with the above settings.
* CH1:320us
* CH2: 640us
» CH3:960us
* CH4: 1280us
D/A conversion is performed with this conversion cycle, and an analog value is output.

Wave output start g
80us
A 5
i e T T T T T T S T T S S S S S S SR B <
L T T T T T T S S SO SO S S SO S B S SRR B (0]
AN L R 5 A o)
N o N o oo c
CH1: 320us ><:::><:::><:::><:::>‘<:::>< >< >< >< >< il
|320ps | 320ps | 320ps | 320ps | 320ps | 320ps | 320ps | 320ps 320ps| z
N AT N T N s
CH2: 640pis X oG X X X &
A e A e e A g
:|:-640ps Lo | 11 640ps o | 1 1 640us | 640us | =
CH3: 960us H it gt X X
LT eeows s 4 |t seous | 960ps |
CH4: 1280ps B 4 X
T e 1| 250ps |
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8.8.1 Initial settings of the wave output function

For the wave output function, set the following items as the initial setting. Before using the wave output function,
complete the procedures described in this section.

+ Creating wave data ((_>_ Page 96, Section 8.8.1 (1))

+ Setting parameters of the wave output function (_ Page 103, Section 8.8.1 (2))
+ Writing data to a file register (ZR) or CSV file ((_5 Page 106, Section 8.8.1 (3))

+ Switch setting and basic setting (= Page 110, Section 8.8.1 (4))

(1) Creating wave data
Create the wave data in "Create Wave Output Data" of GX Works2.
1. Start "Create Wave Output Data".
) [Tool] &> [Intelligent Function Module Tool] => [Analog Module]
=> [Create Wave Output Data]

2. select "Module Type" according to the module used.

Module "Module Type"
L60DA4 Q64DAH/L60DA4
L60DAVLS, L60DAIL8 L60DAVLS8/L60DAIL8S
Create Wave Output Data
ModueType  [Q64DAH/LG0DA4 |
Register wave pa L' 'M
Register wave|| s0DAVLS/L60DAILS data. * Select graph part and press ‘Enter’ to open
Wave pattern Mo. 2
Graph
.
Point/’
@ Set the correct value in "Module Type" and follow the procedure 3 or later to set "Wave pattern" and "Wave output data"
properly.

@ If "Module Type" is changed after the procedure 3 or later, "Wave pattern" and "Wave output data" are completely
deleted.
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3. Select the graph displayed in "Register wave pattern” and press the | | key.

The "Register Wave Pattern" window is displayed.

Create Wave Output Data

Craske wave output data for wave oUtput function.
Register ways pattem
Reaister wave pattern For ereating wave output data, * Select araph part and press Enter’ o open registration window,

Wave pattern o 1 z

Graph

»
»

Register Wave Pattern

Wave pattern name
Digtal value range
Number of data
Comment

<

Register wave pattern,

Wave pattern information

Input wave pattern information.

Wave patterm Mo,
Wave pattem name.
Digitsl value range
Mumber of data
Comment

I
Wave outpLE data setting
0toz0000

Display magrification

Display digital value

[\

Input wave output data.

wickh: [100 ~| % Height: [100 <l 100% ickh andHeight | Display Digtal Ve |

Wave pattern o
Output setting during wave cutput stop
Output value during iave otput stop
Wave pattern start address setting
Waye pattern data paints setting
Wave patten output repetition setting
Constant for wave output conversion cycle

Wave graph
Edt wave graph by mouse operation.
* Drug and drop on the fine allow you to change graph shape.
[Digial value]
20004

Iniislze Graph

Specify ‘Wave pattem Ho.' for wave outputting.
Pattern speciicationis imited up to 3

urtite Wwave autput daka
Wi wave outpuE data to se in modules to project device memory o the specfied pla
(* After the operation, writing the output data ko PLCis required ko use it

10000

Read wave output data

Read wave output data to use in modules From praject device memory or the specified p
(* Read from PLC speration is rerpied in advance.)

Open|Save wave output data Fie
Read and save al the information that has been created For wave output data. o

10
[Humber of data]

dded by

I between each

Section o,
1

Start point End point Digtal value. Specfy wave | &

0
2 0 (Do not specify)
3
4
B )

Open Wavs Pattem Save Wavs Pattsmn

ok Cancel

4. set"Wave pattern information".

Register Wave Pattern

Register wave patkern,

‘Wave pattern information
Input wave pattern information,

‘Wave patkern Mo,
‘Wave patbern name

Digital value range 0 ko 20000 Displary magrification
Mumber of data 100
Comment Width: 100 | o
Item Description Setting range

uonoun4 INdinO eAep) 8'8

The wave pattern number selected in the "Create Wave Output Data"

Wi ttern No.
ave patiern No window is displayed. Up to 10 wave patterns can be created.

16 characters

HL60DA4

« 0 to 20000 (default value)
+ -20000 to 20000
HL60DAVLS, L60DAILS

« 0 to 8000 (default value)
+ -16000 to 16000

Wave pattern name Set the name of the wave pattern.

Select the setting range of the digital value according to the output

Digital value range
9 9 range to be used.

uonouny Jndino anem ay) Jo sbumas [eniu| |'g’g

Number of data

Set the number of the digital values of the wave pattern.

1 to 50000 (default value: 100)

Comment

Set the comment of the wave pattern.

64 characters
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5. cilick any position on the wave graph to create an end point.

The created end point is displayed with

Created end point
Wave graph

Edit wave graph by mouse operation. [ —_
*Drug and drop on the line allow you ko change graph shape. =

[Digial value]

20000 /

10000)

[ 25 50 75

100
fo 25 14202 [Mumber of data]

To delete the end point, move the mouse pointer to the point. Then select "Delete end point" from the
right-click menu.

When the mouse pointer is on the end point, the display of the mouse pointer is changed to JF .

e

/ Delete erd pain:

(Do not iFy) .
e Deleted end point

Lagarithric function
Sine function

Straight line
Exponertial Function
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6. Sset the wave between end points from the right-click menu or in "Specify wave" of "Wave details
setting”.

Wave graph

Edit wave graph by mouse operation. Initislizs Graph
* Drug and drap on the line allaw you to change araph shape. orep
[Digital valus]

20000;

10000,

oL
o 25 50 75

100
f 6. Z0000 [Mumber of data]

Wave datails setting

Pleas fine-tune between sach end paint that is added by editing wavs araph.

Section Mo, | Stark point End point Digital value Specify wave | &
1 5

teaight line:

2
3 24 Do not specify)
4

£3

< |

Open Wave Pattern | Save Wave Pattern | oK Cancel

This setting enables the wave change in the specified interval as follows.

(8

Item Setting result

The interval of the start point and end point is drawn in an arc. When the circular arc is selected, the arc direction can be set in
"Direction"; it can be inverted. The arc is drawn in the procedure below.

The arc to be drawn

«— End point
AR 1) Construct an equilateral triangle having the start and
i s end points as its vertices.
/" ‘x\ !," \\ 2) Construct a circle having the other vertex of the triangle
Start point ,/ |! \ as its center and a side of the triangle as its radius.

':'— T :j,— ''''''' —,: 3) Draw the minor arc connecting the start and end points on ®© o
' | ! the wave graph. o ©
Circular arc \ i / o .
N . K * The steps 1) and 2) are processed inside GX Works2, 3.2
| and not displayed on the wave graph. §_;- g
S ¢ <
In an upward direction In a downward direction 3 =
Set "Direction". P a ‘CI'I
(o=}
Specify wave Direction Amplitude :: [=}
Circular arc Upward 20

] )
(Do niok specify) =}

2

)

<

@

o

C

\—_’ _6',

=3

—h

The interval of the start point and end point is drawn in a straight line. 5

o

=

=}

Straight line

/

/
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Item Setting result

The graph is drawn with an adjustment so that the start point and end point are on the edge points of the exponential function of y = e*
(X =0to 10).

Exponential function

The graph is drawn with an adjustment so that the start point and end point are on the edge points of the logarithmic function of y =
logeX (X =1 to 101).

Logarithmic function

The interval between the start point and end point is drawn in a sine function wave. The amplitude A of the sine function to be drawn is
the value set in "Amplitude". The start position can be changed by 180° by setting "Phase".

Wx

A 4

Xed-Xst

A 4

End point

A
Number of data in a wave pattern: Wx 1 /
Digital value range: Wy - /
Data position of the start point: Xst = 3 f)
Data position of the end point: Xed \ \\/

Start point

Sine function !

N
.

The interval between the start point and end point is drawn in a cosine function wave. The amplitude A of the cosine function to be
drawn is the value set in "Amplitude". The start position can be changed by 180° by setting "Phase".

Wx |
Start point Xed-Xst sl End point
Cosine function™

A P X
Number of data in a wave pattern: Wx )
Digital value range: Wy -
Data position of the start point: Xst = 7 \
Data position of the end point: Xed \/

A
A 4

*1 When using the sine function and cosine function, set the same digital value for the start point and end point.
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7.

Drag the created end point to adjust the position.

‘Wave graph

Edit wawe graph by mouse operation.
* Drug and drop on the line allow you to change graph shape.

[Digital valus]
20000 ::

Initialize Graph

Drag

10000

75

bu 100 15831

50 100
[Mumber of data]

The end point position also can be adjusted by changing the value of "End point" and "Digital value" in
"Wave details setting".

‘Wave details setting

Fleas fine-tune between each end point that is added by editing wave graph.

Section Mo, Skark poink End poink Digital walue Specify wave
1 = 1]
z 15631 Straight line
3 0 Straight line
4

Item Description

The end point of the previous interval is displayed. To change the start point, change the end

Start point
art poin point of the previous interval.

Set the number of data (position) for the destination end point. Note that the section No.1 cannot

End point
P be changed because it is the first point of the wave pattern.

Digital value Set the digital value for the destination end point.

8. Repeat procedures 5 to 7 to create the wave to be output.

Each digital value of the created wave pattern can be checked by clicking the __Display Digtal value | bytton. s
Click the __Initislize Graph button to clear the created wave pattern contents. The graph and the contents of |5 §
" H : " = é
Wave details setting" are cleared. o
g 2
[o=3
Register Wave Pattern Display Digital Value 3] 5<
Register wave pattern. «Q M
P Data Mo, |Dighalvalue | End point | A 2] c
Input wave paktern formation L 0 * [ol=]
2 1384 =3
Dot vaim e bto 203 RS T P >0
Humber of data 100 R o 5 5538 @ ]
e wicth: [100 <] % Height [100 ] o 100% wikh and Height | Oiplay Digtal ek = 6523 s
7 8307 [V
Wave graph a 969z é
SRR coemprerns 5 o o
“igijn“‘“*] 1 13846 E
12 15230 gol
13 16615 c
\ \ 1 18000 @ -
/ 15 17642 o
16 17285 35
10000) 17 16928 Q
18 16571 g
o
T ) S
* End paint is added by wave detalls setting,

Sectionfa, | Start point. End point Digtal value. Specty wave | A
= o
2 1 14 18000 Straight Ine
3 1 2 8000 straight ne
4 2 66 18000 Straight e 9
< >

Open Wave Pattern Save Wave Pattern

o ==

Digital values of the wave pattern are displayed.
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9. Click the _ Sa=Wavepaten | pytton.

Save Wave Pattern ‘E”zl
Savein: | 5 Wave Pattem = e ®= ek E-

My Recent
Dacuments

Desktop

= &

o 2
{ S £\

E] 8\

E

£ H

T =

My Metwork — File pame: 20120215 | {Bae

Flaces

Cancel

The saved wave pattern can be opened by clicking the _ Genwaveraten | pytton,
10. set the save destination and the file name, then click the button.
11. Click the button.

MELSOFT Series GX Works2 E'

\ 1 ) ‘Wave pattern saved,

12. Click the Ll button in "Register Wave Pattern" to register the created wave pattern.

13. Repeat procedures 3 to 12 to create other wave pattern.
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(2) Setting parameters of the wave output function

Set the parameters of the wave output function in "Create Wave Output Data" of GX Works2. Before the
parameter setting, create the wave data.

1. Sstart "Create Wave Output Data".
) [Tool] &> [Intelligent Function Module Tool] => [Analog Module]
> [Create Wave Output Datal]

2. Sselect "Module Type" according to the module used.

Module "Module Type"
L60DA4 QB4DAH/L60DA4
L60DAVLS, LEODAIL8 L60DAVLS/LE0DAIL8
Create Wave Output Data
Module Type  |Q84DAH/LG0DA4 |

Q54DAHLG0D A

_ L60AD2DA2 . o
Register wave|| 50DAVLE/L60DAILS data. * Select graph part and press ‘Enter' to open

Register wave pa

Wave pattern No. 2

Graph

3. Setthe parameters of the wave output function in "Wave output data setting”.

100 L 1 1

Open/Save wave output data fle
Read and save al the information that has been created for pen Ws from Fie e

oo oo
™
Create Wave Output Dota = - E
ModdeType  [Qoomsomns =] 5o
o 2 <
. ress v o @
: 3 ; 5> O
25
h =
i 2 =1
20120215 20120216 20120217 - ® —n
c
0t0 20000 010 20000 010 20000 - =]
100 10000 5000 - o
==
;
o
=
2
; > ; 5 -
Set parameters of the o s o B o
’ S0 00 o 2
wave output function. 1 0000 20 o =
) =] 50 1 ©
C
=3
iy
c
=}
Q
=
o
=}

Virite Wave Output Data Read Wave OutputData
Ve vave autput cats o use e o project devie memaryor e Read wave output data to use in modies from project device memary or the.
spedified piace. spedified place.

( After the operation, it s necessary to write the output data to PLC.) (*Read from PLC operat

isrequired in advance.)

it e ey Wit ot for oy G Reod oD e Resdots or ey cord_|

Close

Item Description Setting range

Up to three patterns can be specified at a time from registered wave

patterns. When specifying multiple wave patterns, set the pattern No. as

follows.

W ttern No. 1t0 10
ave pattemn No * When No. 1 and No. 2 are used: 1, 2 °

* When No. 1, No. 5, and No. 10 are used:

* When No. 1 to No. 3 are used: 1-3

* 0: OV/mA (default value)
Set the analog output during the wave output stop. * 1: Offset value
+ 2: Setting value during stop

Output setting during wave output
stop
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Item

Description

Setting range

Output value during wave output stop

Set the value to be output while the wave output is stopped. This setting
is enabled only when "Output setting during wave output stop" is set to
"2: Setting value during stop". Set the value within the output range to
be used.

HL60DA4

* For 4 to 20mA, 0 to 20mA, 1to 5V, 0 to
5V: 0 to 20479 (practical range: 0 to
20000)

* For -10 to 10V: -20480 to 20479
(practical range: -20000 to 20000)

HL60DAVLS

» For 1to 5V and 0 to 5V: 0 to 8191
(practical range: 0 to 8000)

* For -10 to 10V: -16384 to 16383
(practical range: -16000 to 16000)

HL60DAIL8

* 0 to 8191 (practical range: 0 to 8000)

Wave pattern start address setting

Set the start address of the wave pattern to be output.

5000 to 54999
(default value:

Wave pattern data points setting

This setting is not required because the data points of the wave pattern
to be used are stored automatically.

Wave pattern output repetition setting

This area is for setting the repeat count to output the wave pattern
repeatedly.

* -1 (Unlimitedly repeat output)
* 1 to 32767 (default value: 1)

Constant for wave output conversion
cycle

Set the constant to decide the conversion cycle (specify a multiple of the
conversion speed). The conversion cycle of the wave output is
determined from the combination of the conversion speed, number of
channels for which D/A conversion is enabled, and this setting.

For the calculation method of the wave output conversion cycle, refer to
the following.

» Wave output conversion cycle ([i? Page 95, Section 8.8 (7))

1 to 5000 (default value: 1)

4. Click the

| button.

Save Wave Output Data ko File

The created wave pattern and the parameter setting of the wave output function are saved.

Save Wave Output Data to File ‘E‘El

Sawein: | () Wave output data = e ®E sk E-
My Recent
Documents
G
Deskiop
My Documents
My Computer
R s 20120216 = Save
laces

The saved wave pattern and parameter setting of the wave output function can be opened by clicking the

Open Wave Qutput Data from File | button

Point/’

Note that if data created in any module types other than "Q64DAH/L60DA4" and "L60DAVL8/L60DAIL8" is read, even when
"Q64DAH/L60DA4" or "L60DAVL8/L60DAIL8" is selected for "Module Type", "Module Type" is changed to that selected
when the data has been created.
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5. Set the save destination and the file name, then click the Save button.
6. Click the

MELSOFT Series GX Works2 g|

.
\‘:!‘) Data For wave output saved,

uonoun4 INdinO eAep) 8'8
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(3) Writing data to a file register (ZR) or CSV file

Write the wave data and the parameter setting of the wave output function to the file register (ZR) or the CSV file.

Point/’

Data not necessary for control such as "Wave pattern name", "Comment", and "Wave details setting" are not written to the
file register (ZR) or CSV file.

Therefore, saving the wave data or the parameter setting of the wave output function with the
button before writing the data is recommended.

Open Wave Output Data from File

(a) Writing data to a file register (ZR)
When writing the data to the file register (ZR), set the capacity of the file register (ZR) for the number of
required data points. For the setting method, refer to the following.
+ 1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

1. Click the wntztoDevizMemay | putton in "Create Wave Output Data".

Open/fSave wave output data file

Read and save all the information that has been created for wave output data. Open Wave Output Data from File ‘ Save Wave Output Data to File

Write Wave Output Data Read Wave Output Data

Write wave output data to use in modules to project device memory or the Read wave output dats to use in modules from project device memory or the
spedfied place. spedified place.
(* After the operation, it is necessary to write the output data to PLC.) (*Read from PLC operation is required in advance.)

{7 irite to Device Memory Write Data for Memory Card Read from Device Memory Read Data for Memory Card ‘
Close

2. Click the button.

MELSOFT Series GX Works2 ==

Caution
- Scttable range for digital value for wave pattemn information and
output value during wave output stop is different between
Q64DAH/LE0DA4 and LEDADZDAZ.

To write to wave output data, please use the same module type at
source and destination.

- Wave output data exceeding wave pattern might be written to the
target module.

- Wave pattern which has not been set to CH will not be written.

- Wave pattem order might be changed after reading it.

- Wave patterns which are multiply set to CH will be combined as a
wave pattern,

3. Set "Device memory name" and "Start device", then click the button.
ry

Write to Device Memory

Output wave data to device memory of project,

Dievice memary name AR -

Start device TR 0

Target device to write to: ZR0 b0 ZR15199

Ok | Cancel |

Item Description

. Set the device memory to be written to the file register (ZR). Select the device memory to be
Device memory name . )
written from the pull-down menu or enter the device memory name to be created.

Start device Set the start address for the output of the device memory.

Target device to write to The file register (ZR) range to be written is displayed.
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4. Clickthe __*= | putton.

MELSOFT Series GX Works2 |23

Same device memory name exists in the project.
L Devices value in the following range will be overwritten if the operation
is proceed.
ZR0 to ZR15199
Are you sure you want to continue?

5. Click the button.

MELSOFT Series GX Works2 rz

i ) Cutput the wave output data to device memary in the project.

<Caution
- The Following operation is required to execute wave oukpuk
based on the written data to device memary,
1. Write device memory written wave output data ko PLC,
2. Write device memory data to buffer memary by means of
FE library,

6. Clickthe _ = | button in "Create Wave Output Data" to finish the window.
7. Wirite the device memory to the CPU module from "Write to PLC...".

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

uonoun4 INdinO eAep) 8'8
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(b) Writing data to a CSV file
When writing the data to the CSV file, store the CSV file to an SD memory card.

1. Click the _ “r=Dataforvemarycad | pytton in "Create Wave Output Data".

2. Click the button.

MELSOFT Series GX Works2

h  Q64DAH/L60DA4Read the wave output data of module.

Caution

- Please change the module type in Create wave output data window if
the module types are different.

Digital value in unsupported range for the module might be read if the
module types are different.

- Wave pattern No. after reading will be reassigned by channel.

3. Set the save destination and the file name, then click the Save button.

12 Save Wave Output Data to File
Savein: csv - eE@EekEr

J: = MName Date modified Type
vt
Recent Places
Deskiop
=
Libraries
e
Ere
€

Network

No items match your search,

o i v

]
File name: 20120216 | Save

Cancel

4. Click the button.

MELSOFT Series GX Works2 r5_<|

i ) Wave output data was saved to CSV file (Z0120216.cv),

<Caution

- The Following operation is required to execute wave oukpuk
based on the saved C3V file data,

1. Save CSY file ko memory card and attached it to CPUL

2., Write CSV file data to buffer memary
by means of FE library.

5. cClickthe __ %= | putton in "Create Wave Output Data" to finish the window.
6. Store the CSV file to an SD memory card. Then install the SD memory card to the CPU modaule.
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Point/

Some oscilloscopes or pulse generators can output the input wave or output wave to the CSV file. To output the wave with
the wave output function by using the CSV file data, convert the data format into the one described in the following manual.
In addition, convert the fractional value into the integer because the fractional value is unavailable in the wave output
function.

« LI MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M031)

« [ MELSEC-L Digital-Analog Converter Module FB Library (CC-Link |IE Field compatible) Reference Manual
(FBM-MO072)

« LI MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M158)

« L1 MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference Manual
(FBM-M165)
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(4) Switch setting and basic setting

To use the wave output function, the switch setting and basic setting are required in addition to the parameter

setting of the wave output function.

Item

Reference

Switch setting

Output range

Output mode setting

Page 110, Section 8.8.1 (4) (a)

Basic setting

D/A conversion enable/disable setting

Page 111, Section 8.8.1 (4) (b)

For the parameter settings for the wave output function, refer to the following.

+ Setting parameters of the wave output function (Z=_ Page 103, Section 8.8.1 (2))

(a) Switch setting

1. start "Switch Setting".

) Project window => [Intelligent Function Module] => module name => [Switch Setting]

2. set "Output range" to the value other than "User Range Setting".

Switch Setting 0010:L60DA4 X

Cukput Range Setting

H Cutput range HOLDYCLEAR Function
CH1 4 ko 20méa - CLEAR.

CLEAR.
CLEAR.
CLEAR.

4 ko 20mé

Drive Mode Setting

|N0rmal (D}A Converter Processing) Mode j

Cutput mode setting

|N0rmal output mode {conversion speed: 20us/CH) j

* Cutput mode setting is available
for product information 140410000000000-4 or later,

* Following operations are required ko run the system
under Wave output mode',

1. Create wave output data,

2. Write the created data to buffer memary

by means of FE library.

* 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-of-range value,

Ok | Cancel
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3. setthe "Output mode setting”.

Switch Setting 0010:L60DA4

X

Cukput Range Setting

H Cutput range HOLDYCLEAR function
CH1 CLEAR.
CH2 4 ko 20mé CLEAR.
CH3 4 ko 20mé CLEAR.
ZH4 4 ko 20mé CLEAR.

Drive Mode Setting

INormaI (D}A Converter Processing) Mode LI

Cutput mode setting

INormaI output mode {conversion speed: 20us/CH) LI

* Following operations are required ko run the system
under Wave output mode',

1. Create wave output data,

2. Write the created data to buffer memary

by means of FE library.

* 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-of-range value,

Ok I Cancel |

Module Setting value

* "Wave output mode (conversion speed: 50us/CH)"
* "Wave output mode (conversion speed: 80us/CH)"

L60DAVLS, L60DAIL8 "Wave Output Mode"

L60DA4

(b) Basic setting
Change D/A conversion enable/disable setting (Un\G0) using a program or function block (FB). Register the
wave data and parameters for the wave output function first, then change D/A conversion enable/disable
setting (Un\GO0).
For registration of the wave data and parameters for the wave output function, refer to the following.

+ Registering the wave data and parameters of the wave output function ((__ Page 113, Section 8.8.2 (1))

Enable D/A conversion only for the channel to be used because the conversion cycle of the wave output varies

uonoun4 INdinO eAep) 8'8

depending on the number of channels where D/A conversion are enabled.
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[Precaution]
The setting also can be configured through "D/A conversion enable/disable setting" in "Parameter" of GX
Works2.

1. Start "Parameter”
\@ Project window => [Intelligent Function Module] => module name
=> [Parameter]

2. Set "DIA conversion enable/disable setting” to "0: Enable".

IEem CH1

-| Basic setting Sets method of D/A co
2-A conversion .

enable/disable setting ‘ 0:Enable j

-| Warning output function Fﬁ!_

YWarning output setking 1:Disable
When the setting is configured by the above procedure, an error occurs if the setting content is activated
by resetting the CPU module or by turning off and on the power. The error code (330) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on. This error occurs because the
wave pattern data points setting is set to 0 (default value) for the channel where D/A conversion enable is
set. To clear this error, register wave data and parameters for the wave output function, then turn OFF —
ON — OFF Operating condition setting request (Y9) as in the procedure described in Page 113, Section
8.8.2 (1).
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8.8.2 Execution of the wave output function

This section describes the execution procedures for the wave output function. Execute the contents in this section after
the initial setting of the wave output function.

(1) Registering the wave data and parameters of the wave output function
Register the wave data and parameter settings for the wave output function created from "Create Wave Output
Data" of GX Works2, to the D/A converter module. Use the function block (FB) for the wave data registration. For
how to use the function block (FB) for the wave data registration, refer to the following.
. MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M031)
. MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference
Manual (FBM-M072)
. MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M158)
. MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference
Manual (FBM-M165)

The contents registered by the function block (FB) for the wave data registration need to be enabled by turning
OFF — ON — OFF Operating condition setting request (Y9). When the setting is enabled, the analog output
value of the channel where the D/A conversion is enabled varies depending on the CHIO Output enable/disable
flag (Y1 to Y8) status as shown below.

» CHO Output enable/disable flag (Y1 to Y8) is off: The offset value is output.
« CHO Output enable/disable flag (Y1 to Y8) is on: The value is output according to the setting of CHO Output
setting during wave output stop (Un\G1008 to Un\G1015).

CPU module status 1\) RUN 2\)

D/A conversion enable/disable
setting (Un\GO) D/A conversion disable (1) X D/A conversion enable (0) XD/A conversion disable (1)

X

CHO Output enable/disable

flag (Y1 to Y8) OFF

ON

Analog output

uonoun4 INdinO eAep) 8'8

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

uonouny INdjNo 8ABM 8y} JO UONN99XT '8’

Offset value

0V/OmA

1): Set D/A conversion enable/disable (Un\G0) to D/A conversion enable (0),
and turn on then off Operating condition setting request (Y9).

2): Set D/A conversion enable/disable (Un\G0) to D/A conversion disable (1),
and turn on then off Operating condition setting request (Y9).

Point/’

In the wave output mode, only when the wave output is stopped in all the channels (CHO Wave output status monitor
(Un\G1100 to Un\G1107) is set to Wave output stop (0) in all the channels), the parameter setting can be enabled by turning
on and off Operating condition setting request (Y9). When Operating condition setting request (Y9) is turned on and off with
a channel set to other than the Wave output stop, an error occurs. The error code (200) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, and the ERR.LED turns on. The parameter setting cannot be enabled in this case.
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(2) Starting/stopping/pausing wave output

(a) Starting the wave output
The wave output can be started by the following procedures after the wave data registration.

1. Turn on CHO Output enable/disable flag (Y1 to Y8).
The value is output in analog according to the setting in "Output setting during wave output stop".
2. Set CHO Wave output start/stop request (Un\G1000 to Un\G1007) to Wave output start request (1).

When Wave output stop request (0) or Wave output pause request (2) is changed to Wave output start
request (1), the wave output is started.

(b) Stopping the wave output
To stop the wave output during the wave output, set CHO Wave output start/stop request (Un\G1000 to
Un\G1007) to Wave output stop request (0). When Wave output start request (1) or Wave output pause request
(2) is changed to Wave output stop request (0), the wave output is completely stopped. When the wave output
is stopped, Wave output stop (0) is stored to CHO Wave output status monitor (Un\G1100 to Un\G1007). The
wave output cannot be resumed at the stop point.
When the wave pattern outputs for the count set in CHO Wave pattern output repetition setting (Un\G1056 to
Un\G1063) are finished, the wave output is also stopped.

CPU module status RUN
D/A conversion enable/disable setting -
(Un\GO) D/A conversion enable (0)
CHO Output enable/disable flag >:< 2
(Y110 Y8) OFF X ON )
CHO Wave output start/stop request Wave output stop Wave output start Wave output stop R\ Wave output Wave output stop
(Un\G1000 to Un\G1007) request (0) request (1) request (0) i} request (0)
CHO Wave output status monitor - W.
(UMG1100 to UMG1107) Wave output stop (0) \% outpi\:%) Wave output stop (0) N m\J"V;L‘l’fm Wave output stop (0)
Wave data

Analog output

Wave output
ends.

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

Output set in CHO Output
setting during wave output Ly
stop (Un\G1008 to Un\G1015) \

1)

Offset value

1): Wave output starts when CHO Wave output start/stop request
(Un\G1000 to Un\G1007) is set to Wave output start request (1).

2): To execute wave output again, change CHO Wave output
start/stop request (Un\G1000 to Un\G1007) to Wave output stop
request (0), then to Wave output start request (1).

3): Wave output stops when CHO Wave output start/stop request
(Un\G1000 to Un\G1007) is set to Wave output stop request (0)
during the wave output.
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(c) Pausing the wave output

» To pause the wave output, set CHO Wave output start/stop request (Un\G1000 to Un\G1007) to Wave
output pause request (2). When Wave output start request (1) is changed to Wave output pause request (2),
the wave output is paused. Wave output pause (2) is stored to CHO Wave output status monitor (Un\G1100
to Un\G1107).

» To resume the wave output, change CHO Wave output start/stop request (Un\G1000 to Un\G1007) from
Wave output pause request (2) to Wave output start request (1). The wave output is resumed from the
paused point.

» When CHO Wave output start/stop request (Un\G1000 to Un\G1007) is set to Wave output pause request
(2) during the wave output stop, the digital value of the wave pattern start address is output in analog after
the D/A conversion.

CPU module status RUN
D/A conversion enable/disable )
setting (UMGO) D/A conversion enable (0)

CHO Output enable/disable
flag (Y1to Y8) OFF >,< ON

CHO Wave output start/stop Wave output sto;; Wave output Wave output pause
request (Un\G1000 to Un\G1007) request (0) >§\stanreques!(1)& request (2) >§ Wave output start request (1)

CHO Wave output status monitor ' Wave Wave output
(UMG1100 to Un\G1107) Wave output stop (0% output (1 )\><\ pause (2)

Wave output stop (0)

Wave data

Analog output

Output set in CHO Output \

setting during wave output stop 1) -
(Un\G1008 to Un\G1015)

Offset value

1): Wave output pauses when CHO Wave output start/stop request
(Un\G1000 to Un\G1007) is set to Wave output pause request (2)
during the wave output.

uonoun4 INdinO eAep) 8'8

2): Wave output resumes when CHO Wave output start/stop request
(Un\G1000 to Un\G1007) is set to Wave output start request (1)
during the wave output pause.

The analog output value while the wave output is paused differs depending on the setting of the analog output
HOLD/CLEAR function. For details, refer to the following.

+ Analog Output HOLD/CLEAR Function (7 Page 72, Section 8.4 (1) (b))

uonouny INdjNo 8ABM 8y} JO UONN99XT '8’
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» For HOLD setting: While the wave output is paused, analog output value during the pause is held.

CPU module status

RUN

D/A conversion enable/disable setting

(Un\G0) D/A conversion enable (0)
CHO Output enable/disable flag :
(Y1to Y8) OFF >< ON
CHL Wave output start/stop request Wave output stop Wave output start Wave output pause W N ‘(1
(Un\G1000 to Un\G1007) request (0) request (1) request (2) ave output start request (1)

CHO Wave output status monitor

W
(Un\G1100 to Un\G1107) Wave output stop (0) \% outpi\ﬁ1)\><\Wave output pause (2)\5

Wave output stop (0)

Wave data

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

Offset value

Analog output

If HOLD is set to the analog
output HOLD/CLEAR

function, the analog output
value is held.

» For CLEAR setting: While the wave output is paused, the offset value is output.

CPU module status

RUN

D/A conversion enable/disable setting
(Un\G0)

D/A conversion enable (0)

CHO Output enable/disable flag OFF ><

(Y1to Y8)

ON

CHO Wave output start/stop request Wave output stop ave output start Wave output pause
(Un\G1000 to Un\G1007) request (0) >§iv request (1) K request (2) % Wave output start request (1)

CHO Wave output status monitor

I Wi
(Un\G1100 to Un\G1107) Wave output stop (0) \% outpi\tlz )\><\ Wave output pause (2)

Wave output stop (0)

Wave data

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

Offset value

116

Analog output

If CLEAR is set to the
analog output HOLD/CLEAR
function, the offset value is

output.
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® Wave output start request is accepted only when the CPU module is in the RUN status. Even when CHO Wave output
start/stop request (Un\G1000 to Un\G1007) is changed to Wave output start request (1) with the CPU module status
other than in the RUN status, the wave output is not started.

® Wave output stop request is accepted when the CPU module is in the RUN or STOP status.

® Wave output pause request is accepted only when the CPU module is in the RUN status.

® When a value other than 0 to 2 is set to CHO Wave output start/stop request (Un\G1000 to Un\G1007), an error occurs.
The error code (230) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.
However, the process will continue.

(3) Checking the setting for the wave output function

The setting for the wave output function can be checked in the following buffer memory areas.

Buffer memory

Item Description Reference
address -
Un\G1100 to Page 206,
Wave output status monitor The wave output status is stored in this area.
s UnMG1107 P Appendix 2 (27)
Wave outout conversion cvcle monitor Un\G1108 to The conversion cycle of the wave output is stored in 32-bit signed Page 206,
P 4 Un\G1123 binary in this area. The unit of the stored value is ps. Appendix 2 (28)
. Un\G1124 to . Lo Page 206,
Wave pattern output count monitor UMG1131 The output count of the wave pattern is stored in this area. Appendix 2 (29)
Wave outout current address monitor Un\G1132 to The buffer memory address of the currently output wave data is stored Page 207,
P un\G1147 in 32-bit signed binary in this area. Appendix 2 (30)
Wave output current digital value monitor US:S;}??’QO The currently output digital value is stored in this area. Aps:r?jings(}ﬂ)
The buffer memory address of the wave data with the digital value out
f th i is stored in 32-bit signed bi in thi . Wh
Wave output digital value outside the Un\G1156 to ortne se. Ing range 1s s ?re n . 't signed binary in I? area en Page 209,
ranae Address monitor UMG1171 the multiple wave data with the digital value out of the setting range are Appendix 2 (32)
9 detected, only the buffer memory address of the wave data detected s
first is stored.
The buffer memory address of the wave data where a warning has
Wave outout warmning Address monitor Un\G1172 to occurred is stored in 32-bit signed binary in this area. When a warning Page 210,
P 9 un\G1187 has occurred in the multiple wave data, only the buffer memory Appendix 2 (33)

address of the wave data where the warning occurred first is stored.
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8.8.3

Points for the use of the wave output function

118

(1) When turning on or off CHO Output enable/disable flag (Y1 to Y8) during the

wave output

When CHO Output enable/disable flag (Y1 to Y8) is turned off during the wave output, the analog output value

becomes the offset value though the wave output is continued. The wave output continues to be updated while
CHO Output enable/disable flag (Y1 to Y8) is off. When CHO Output enable/disable flag (Y1 to Y8) is turned on,

the analog output is resumed.

CPU module status

RUN

D/A conversion enable/disable setting
(Un\G0)

D/A conversion enable (0)

CHO Output enable/disable flag
(Y1toY8)

OFF ON

X on Yo X

CHO Wave output start/stop request
(Un\G1000 to Un\G1007)

'
Wave output stop
request (0)

' '
><\ Wave output start request (1)
N T

CHO Wave output status monitor
(Un\G1100 to Un\G1107)

Wave output

Wave output stop (0) % Wave output (1) stop (0)

Wave data

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

Offset value

Analog output
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(2) When changing the CPU module status during the wave output

When the CPU module status is changed during the wave output, the operation of the module varies depending
on the setting of the analog output HOLD/CLEAR function as shown below.

(a) For HOLD setting

When the CPU module status is changed to STOP from RUN, the analog output value at the change is held
and the wave output status pauses. When the CPU module status is changed to RUN from STOP, the wave
output resumes. To prevent the wave output resuming, set CHO Wave output start/stop request (Un\G1000 to
Un\G1007) to Wave output stop request (0) after changing the CPU module status to STOP from RUN.

CPU module status RUN >< STOP >< RUN
D/A conversion enable/disable setting A
(Un\G0) D/A conversion enable (0) \ \
CHO Output enable/disable flag E ) l
(Y110 Y8) OFF >< / ON /
CHO Wave output start/stop request Wave ouot st; /
(Un\G1000 to Un\G1007) requespt ©) P / Wave output start request (1)
CHO Wave output status monitor . /
(Un\G1100 to Un\G1107) Wave output stop (0) \> / Wave output (1 )/ />< Wave output stop (0)

Wave data

Wave output
resumes.

Analog output

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

An output value is held.

Offset value

uonoun4 INdinO eAep) 8'8
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(b) For CLEAR setting

When the CPU module status is changed to STOP from RUN, the wave output is finished and the offset value

is output. When the CPU module status is changed to RUN from STOP, the value is output according to the
setting in CHO Output setting during wave output stop (Un\G1008 to Un\G1015). The wave output does not

resume.

To execute the wave output again, set CHO Wave output start/stop request (Un\G1000 to Un\G1007) to Wave
output stop request (0) after changing the CPU module status to RUN from STOP. Then, set CHO Wave output
start/stop request (Un\G1000 to Un\G1007) to Wave output start request (1) from Wave output stop request (0).

CPU module status RUN K STOP X RUN
D/A conversion enable/disable setting \
(Un\GO0) D/A conversion enable (0) / ) \
CHO Output enable/disable flag E [/ ,
(Y1toY8) OFF >< / ON /
CHO Wave output start/stop request - [
(Un\G1000 to Un\G1007) Wave output stop k Wave output start Wave output stop Wave output start
request (0) request (1) request (0) request (1)

CHO Wave output status monitor

(Un\G1100 to Un\G1107)

Wave output stop (0)

/ Wave output stop (0) \> Wave output (1)

Wave data

Analog output

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

Wave output stops. 1)

Wave output does not resume.

Offset value

The offset value is output. /
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1): Wave output starts when the value set in CHO Wave output start/stop
request (Un\G1000 to Un\G1007) is changed from Wave output stop
request (0) to Wave output start request (1).
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(3) When the error (error code: 6000) has occurred

When the value to be output is out of the output range, an error occurs. The error code (600) is stored in Latest
error code (Un\G19), and Error flag (XF) and the ERR.LED turn on. When the error (error code: 60) occurs
during the wave output, the analog output value becomes as follows.
« If the value to be output is greater than the maximum value of the output range, the maximum value of the
output range is output in analog.
« If the value to be output is smaller than the minimum value of the output range, the minimum value of the
output range is output in analog.
When the error (error code: 600) has occurred, correct the digital value of the wave data so that the value is
within the output range. Then, turn OFF — ON — OFF Error clear request (YF).

When -10 to 10V is set to the output range (for the L60DA4)

CPU module status RUN
I(Ddlr’-:\é%n)version enable/disable setting DIA conversion enable (0)
((i{l-:l?ooYLg;)ut enable/disable flag OFF >§< oN
s et W ) Waw om0
((Eﬂl\:ég\q%voetgudﬁl(t;tf&s) monitor Wave output s:top (0) \>>X Wave output (1) >< Wave output stop (0)

Digital value

20000 Analog output

Maximum value of the set
output range (10.2394V)

Output set in CHO Output
setting during wave output
stop (Un\G1008 to Un\G1015)

-20000

uonoun4 INdinO eAep) 8'8

---------------------------- Offset value
Minimum value of the set f------------------ sl ol
output range (-10.24V) / 1) e
1): If the value to be output is smaller than the minimum value of the output range,
Error occurrence (error code: 600) the analog output value is the minimum value of the output range.

2): If the value to be output is greater than the maximum value of the output range,
the analog output value is the maximum value of the output range.

In addition, when the digital value out of the range is set and the error (error code: 600) has occurred, correct the
value to the one within the range and turn on and off Error clear request (YF).
A buffer memory address as a registration destination of the wave data out of the range can be checked in CH1

uonouny Jndino aAem ay) 10 8sh 8y 1o) SJUlod £°8°8

Wave output digital value outside the range Address monitor (L) (Un\G1156) to CH8 Wave output digital value
outside the range Address monitor (H) (Un\G1171).
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(4) When the external power supply is turned off during the wave output

When the external power supply is turned off during the wave output, the wave output status of all the channels
become the wave output stop (the wave output stops). The wave output does not resume even though the
external power supply is turned on.

To resume the wave output, check the D/A converter module and external devices after turning off and on the
external power supply, and set CHO Wave output start/stop request (Un\G1000 to Un\G1007) to Wave output
start request (1).

Wave output start/stop request cannot be accepted when the external power supply is off.

CPU module status

D/A conversion enable/disable setting
(Un\GO)

CHO Output enable/disable flag

RUN

D/A conversion enable (0)

ore X

(Y110 Y8) 1) ON
CHO Wave output start/stop request Wave output stop Wave output start /1, 0 X Wave output start
(Un\G1000 to Un\G1007) request (0) request (1) ave output stop request (0) request (1)

CHO Wave output status monitor
(Un\G1100 to Un\G1107)

Wave

Wave output stop (0) output (1)

ON |

Wave output stop (0)

[
\\% Wave output (1)

ON)

External power supply

Wave data

Analog output

Wave output
does not resume.

Output set in CHO Output setting
during wave output stop
(Un\G1008 to Un\G1015)

0V/OmA is

0V/OmA

e

1): Because the external power supply was turned off and wave output stopped, change
the value set in CHO Wave output start/stop request (Un\G1000 to Un\G1007) to
Wave output stop request (0).

output.

2): To resume wave output, change the value set in CHO Wave output start/stop request
(Un\G1000 to Un\G1007) from Wave output stop request (0) to Wave output start
request (1).
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(5) When using the wave output function as PWM

The wave output function can also be used as PWM. (L60DA4: Minimum pulse width of 50 ps, L6ODAVLS8 and
L60DAIL8: Minimum pulse width of 200 ps)

Also the man-hours for programming can be reduced because necessary numbers of pulses can be output in
analog by creating a wave pattern only for one pulse.

El When creating a wave pattern with the pulse width of 50us, amplitude of 5V, and duty ratio of 50% in the
L60DA4

1. Configure the "Switch Setting" as shown below.

Switch Setting 0010:L60DA4 =

Qutput Range Setting

CH Qutput range HOLD/CLEAR. function
cHL CLEAR
CH2 |4to 20mA CLEAR.
CH3 |4to 20mA CLEAR.
CH4 |4to 20mA CLEAR.
|I‘-lo|'ma| {D/A Converter Processing) Mode J

QOutput mode setting

Wave output mode (conversion speed: 50ps/CH) -

* Dutput mode setting is available
for product information 140410000000000-A or later.

* Following operations are required to run the system
under 'Wave output mode',

1. Create wave output data.

2. Write the created data to buffer memory

by means of FB library.

*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 oo

parameter contains an out-ofrange value. [oe]

OK | Cancel g

<

)

S . o]

Setting item Setting content =4

©

Output range for CH1 0to5V =3
o

Output mode setting Wave output mode (conversion speed: 50us/CH) S
Qo

s

S

uonouny Jndino aAem ay) 10 8sh 8y 1o) SJUlod £°8°8
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2. Create awave pattern*1 for one pulse in "Create Wave Output Data".

Register Wave Pattern

Register wave pattern.
~Wave pattern information
Input wave pattern information.

Wave pattern No. 1

VWave pattern name

Digital value range 0 to 20000 e e ata i T

Number of data 2

Comment ’V width: [100 | % Heght: [100 100% Width and Height | ’V Display Digital Value |
- Wave graph

Edit wave graph by mouse operation.
* Drug and drop en the ine allow you to change graph shape.
Digital value]

Initialize Graph

20000

10000}

0 0 1

Oy: 0

2
[Number of datal]

~Wave details setting

Please fine-tune between each end point that is added by editing wave graph.

Section No. Startpoint | Endpoint | Digital value [ Spedify wave -
1 - 1 20000
2 1 2 0 Straight line
3
4 -
el i ] 3

Open Wave Pattern

Save Wave Pattern |

oK Cancel

Setting item

Setting content

Digital value range

0 to 20000
Wave pattern information
Number of data 2
Digital value for Section No.1 20000
Wave details setting Digital value for Section No.2 0
Specify wave for Section No.2 Straight line
*1

The wave pattern to be output in analog differs from the one to be monitored on GX Works2.
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3. Configure the "Wave output data setting" as shown below.

Create Wave Output Data ==

Module Type Q64DAH/L60DA4 -

Register wave pattern
Register wave pattern for creating wave output data. * Select graph part and press ‘Enter to open registration window.

Wave pattern MNo. 2 3 4

Graph

Wave pattern name

Digital value range 0 to 20000 - - -
Mumber of data 2

Comment - - -

« 1L B

Wave output data setting
Input wave output data.

CH1 CH2 CH3 CH4
Wave pattern No. 1 - - -
Qutput setting during wave output stop 0:0V/mA 0:0V/mA 0:0V/mA 0:0V/mA
Qutput value during wave output stop 0 0 0 0
Wave pattern start address setting 5000 5000 5000 5000
Wave pattern data points setting 2 0 0 0
Wave pattern output repetition setting 100 1 1 1
Constant for wave output conversion cyde 1 1 1 1
Set the output count of wave pattern.
1 to 32767: Count-spedified output
-1: Infinite repeating output Number of data: 2
Empty point: 49995
Open/Save wave output data file
Read and save all the information that has been created for wave output data. Open Wave Output Data from File Save Wave Qutput Data to File
Write Wave Output Data Read Wave Output Data
Wirite wave output data to use in modules to project device memary or the Read wave output data to use in medules from project device memory or the
specified place. specified place.
(* After the operation, it is necessary to write the output data to PLC.) (* Read from PLC operation is required in advance.)
Write to Device Memary Wirite Data for Memory Card Read from Device Memory Read Data for Memgry Card ‘
Close
Setting item Setting content
Wave pattern No. for CH1 Wave pattern created in step 2
Wave pattern start address setting for CH1 5000 (default value)
Wave pattern output repetition setting for CH1 Set the number of repetitions.
Constant for wave output conversion cycle for CH1 1 (default value)

4. Register the wave data and parameters of the wave output function to the D/A converter module.
For how to register them, refer to the following.
« Registering the wave data and parameters of the wave output function (= Page 113, Section 8.8.2 (1))

o

Set D/A conversion enable/disable setting (Un\G0) to D/A conversion enable (EH) only for CH1.

©

Turn OFF - ON — OFF Operating condition setting request (Y9).

uonoun4 INdinO eAep) 8'8

N

Turn on CH1 Output enable/disable flag (Y1).

®

Start wave output by setting CH1 Wave output start/stop request (Un\G1000) to Wave output start
request (1). Then the values are output in analog as shown below.

Analog output
A

50us 50us

uonouny Jndino aAem ay) 10 8sh 8y 1o) SJUlod £°8°8

5V

ov

v
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8.8.4 Wave output step action function

This function changes addresses and data values to be output to change the analog output flexibly at any timing in the
wave output mode.
This function is useful for the analog output test in the wave output mode and for debugging the wave output function.

El Wave output step action on the following conditions
» Target module: L60DA4
» The output range is set to "-10 to 10V".
« The wave output status is the wave output.
» The address of when the step action wave output request is accepted is 14990.

Set ON (1) to Step action wave output request (Un\G1072) during the wave output.

: Processing performed by the D/A converter module

@: Settings configured by a user

Analog output value

Address Digital value Analog output

Un\G5000 0 1 (digital value) .
Un\G5001 1000 2) The digital value of Un\G14990
Un\G5002 2000 ' 10V (10000) is held. '
Un\G5003 3000 : (20000) :
1) Set ON (1) to Step = —\— E / E
action wave output . Un\G14988 8000 T : 5V - !
request (Un\G1072)." + (10000) '
Un\G14989 9000 H H
Current  |L_Un\G14990 10000 || : :
address Un\G14991 11000 oV
Un\G14992 12000 ' 0) :
Un\G14993 13000 E l t E
Un\G14994 14000 : 6,1 :
Un\G14995 15000 e mmmeeeme e e TR e aemmemmamemmmmammmmm—m—————— :
Un\G14996 16000
Un\G14997 17000 2) The D/A converter module accepts the request.
Un\G14998 18000 !
Un\G14999 19000 The update of the address to be output stops.
Un\G15000 20000

*1 1) The contents described here is the case when the wave output status
is the wave output at the timing of 1). If the wave output status is other
than the wave output, following operations are performed at the timing of 2).

* When the wave output status is the wave output stop
The digital value that is set as the wave pattern start address is
output in an analog value and held.

* When the wave output status is the wave output pause
The data of the address during the wave output pause (wave
output current address) is held.
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Set CHO Wave output step action movement amount (Un\G1080 to Un\G1087) to 10 (10 in the forward

direction).
Analog output value

Address  Digital value : :
» Analog output '
Un\G5000 0 ! (digital value) .
Un\G5001 1000 H '
Un\G5002 2000 L v :
Un\G5003 3000 ! (20000) '\ :
N " : 4) The digital value of Un/G15000 |
— ' y (20000) is output in an analog H
3) Set CHO Wave output step Un\G14988 8000 1 (10000) value. :
action movement amount L1 _Un\G14989 9000 [ ... Lo :
(Un\G1080 to UMG1087) to [ 1 [ _Un\G14990 10000 | . [ :
10 (10 in the forward Un\G14991 11000 . :
direction). Un\G14992 | _ 12000 A
Un\G14993 13000 H H
Un\G14994 14000 : :
Un\G14995 15000 H H
Un\G14996 | 16000 e T e :

uUn\G14997 17000

Un\G14998 18000

Un\G14999 19000 4) The D/A converter module accepts the movement amount.
Current address [| Un\G15000 20000 |«

The address to be output is moved by the movement amount.

Change the digital value (in the address 14994) to 10000, and set CHOO Wave output step action movement
amount (Un\G1080 to Un\G1087) to -6 (reverse run direction).

Analog output value

Address _ Digital value 7) The digital value of Un/G14994

Analog output

Un\G5000 0 E (digital value) (10000) is output in an analog E
Un\G5001 1000 H value. :
Un\G5002 2000 ooy :
Un\G5003 3000 ' (20000) :
- I 5 s
Un\G14988 8000 (10058/) """ @
5) Change the digital value of 3:@12222 190000000 E E
the address 14994. ' '
Un\G14991 11000 H H
\ Un\G14992 | 12000 A
Un\G14993 13000 ' H
Current address [| Un\G14994 [ =660 [mmms 10000]: ;
Un\G14995 15000 H H
Un\G14996 16000 ¢ :
Un\G14997 17000
K :;€02H5£::n$:ﬁghiiep 3:1213222 13888 7) The D/A converter module accepts the movement amount.
(UmG1080 to Un\G1087) to Un\G15000 20000 | .. The address to be output is moved by the movement amount.

-6 (6 in the reverse
direction).
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Set Step action wave output request (Un\G1072) to OFF (0).

Analog output value

Address  Digital value

Analog output

Un\G5000 0 \ (digital value)
Un\G5001 1000 H '
Un\G5002 2000 b oy
Un\G5003 3000 ! (20000) :
- I E 5
8) Set Step action wave Un\G14988 8000 E (10005(;; E
output request Un\G14989 9000 : :
(Un\G1072) to OFF (0). Un\G14990 10000 : .
Un\G14991 11000 H H
\ UN\G14992 12000 ?3;
Un\G14993 13000 ' H
Current addresg | Un\G14994 10000 | : :
Un\G14995 15000 H :
Un\G14996 16000 @ = ;
Un\G14997 17000
Un\G14998 18000 9) The D/A converter module accepts the 9) The value is output according to the
Un\G14999 19000 request. ! setting in CHO Output setting during
Un\G15000 20000 . wave output stop (Un\G1008 to
The wave output status is changed to Un\G1015).2
the wave output stop.

*2 This graph shows the value when CHo Output setting during wave
output stop (Un\G1008 to Un\G1015) is set to OV/OmA (0).
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(1) Operation of the wave output step action function
The wave output step action function is executed as follows.

Step action wave output >§
request (Un\G1072) OFF(0) / ' ON(1)

CHO Wave output status \>< Wi tput st i
monitor (Un\G1100 to Un\G1107) ave output step action (%)

CHO Wave output step action
movement amount No movement (0) >§ 5000/—><No movement (0N100(V>< No movement (0)
(Un\G1080 to Un\G1087) / ) \

CH1 Wave output current address

monitor (L) (Un\G1132) to Address B
Address A /\>( (Address A + 5000) %ddress C (Address B - 1000)

CH8 Wave output current address

monitor (H) (Un\G1147) j
.
Anal tput val The digital value of the address B is The digital value of the address C is
nalog output value output in an analog value. output in an analog value.

_— Controlled by the D/A converter module

Set Step action wave output request (Un\G1072) OFF (0) — ON (1) to set the wave output status to the wave
output step action.

By setting a value in CHO Wave output step action movement amount (Un\G1080 to Un\G1087) during the wave
output step action, the address moves to the address of the target wave data for the output test. Set the amount
for movement from the current wave data address in CHO Wave output step action movement amount
(Un\G1080 to Un\G1087).

After the movement, CHO Wave output step action movement amount (Un\G1080 to Un\G1087) is set to No

« Setting 5000 for CH1 Wave pattern start address setting (L) (Un\G1024) to CH8 Wave pattern
start address setting (H) (Un\G1039)

« Setting 10000 for CH1 Wave pattern data points setting (L) (Un\G1040) to CH8 Wave pattern
data points setting (H) (Un\G1055)

— The available range for movement is Un\G5000 to Un\G14999.

Example:

movement (0) and the wave data of the target address is output in analog. ® ©
The available range for movement by using CHO Wave output step action movement amount (Un\G1080 to i ;
Un\G1087) depends on the setting values of the wave pattern start address and wave pattern data points. The n<é> %
following shows the available range for movement. o2
es
g%
[Wave pattern startj [Wave pattern start  Wave pattern data j g
address setting address setting points setting o3

5

=

=}

Q

5

If a value larger than the wave pattern data points is set for CHO Wave output step action movement amount
(Un\G1080 to Un\G1087), the data is processed with the value of the wave pattern data points.
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(2) Execution of the wave output step action function

To use the wave output step action function, the initial setting for the wave output function must be set in

advance. For details on the initial setting for the wave output function, refer to the following.
« Initial settings of the wave output function ((_5~ Page 96, Section 8.8.1)

+ Registering the wave data and parameters of the wave output function (_ > Page 113, Section 8.8.2 (1))

(a) Switch to the wave output step action status
Switch the wave output status to the wave output step action in the following procedure.
1. set Step action wave output request (Un\G1072) OFF (0) —» ON (1).

2. Check that CHO Wave output status monitor (Un\G1100 to Un\G1107) is set to Wave output step
action (3) in all the channels where the D/A conversion is enabled.

(b) Execution of the wave output step action

After switching the status to the wave output step action status, execute the wave output step action in the
following procedure. Repeating this procedure tests analog output in the wave output mode and debugs the
wave output function.

1. Change the value of the target wave data for the wave output step action to any value.

2. Set a value for CHO Wave output step action movement amount (Un\G1080 to Un\G1087).
Set the following value according to the direction to move.

Movement o Setting
. . Description
direction value
No movement The buffer memory address of the wave data to be output is not moved. 0

The buffer memory address of the wave data to be output is moved in the address increasing direction
from the buffer memory address of the currently output wave data.

When 10000 is set in CHO Wave output step action movement amount (Un\G1080 to

Forward movement 1 to 30000
Example: Un\G1087) with the buffer memory address of the currently output wave data being
P UnG30000
— The buffer memory address of the wave data to be output is changed to Un\G40000.
The buffer memory address of the wave data to be output is moved in the address decreasing direction
from the buffer memory address of the currently output wave data.
Reverse When -10000 is set in CHO Wave output step action movement amount (Un\G1080 to -1 to -30000
movement Example: Un\G1087) with the buffer memory address of the currently output wave data being
P UnG30000

— The buffer memory address of the wave data to be output is changed to Un\G20000.

3. Check that the value stored in CHO Wave output step action movement amount (Un\G1080 to
Un\G1087) becomes No movement (0).
4. Check that CH1 Wave output current address monitor (L) (Un\G1132) to CH8 Wave output current

address monitor (H) (Un\G1147) become the buffer memory addresses of the wave data to be
output. At this time, the value of the target wave data is output in analog.

5. Check that proper analog values are output.
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(c) End of the wave output step action

End the wave output step action in the following procedure.
1. Sset Step action wave output request (Un\G1072) ON(1) — OFF(0).

2. Check that CHO Wave output status monitor (Un\G1100 to Un\G1107) becomes Wave output stop
(0) in all the channels. If CHOO Wave output start/stop request (Un\G1000 to Un\G1007) is set to a
value other than Wave output stop request (0), the value is changed to Wave output stop request
(0) forcibly at this timing. Check also the value of this buffer memory area.

To execute the wave output after the wave output step action, set CHO Wave output start/stop request
(Un\G1000 to Un\G1007) to Wave output start request (1).

Point/’

® Analog output may be changed significantly when a value is set for CHO Wave output step action movement amount
(Un\G1080 to Un\G1087). To prevent a significant change, use CHO Output enable/disable flag (Y1 to Y8) if necessary.
For details, refer to the following.
* Analog Output HOLD/CLEAR Function (sz Page 71, Section 8.4)
In addition, during the wave output step action, analog output can be changed at any timing by using CHO Output
enable/disable flag (Y1 to Y8). For details, refer to the following.

+ Analog output test in the wave output mode ([__>  Page 132, Section 8.8.4 (3))
® During the wave output step action, the wave output status is not changed even if a value is set for CHO Wave output

start/stop request (Un\G1000 to Un\G1007). To change the wave output status, set Step action wave output request
(Un\G1072) to OFF (0) (set the status to the wave output stop).

uonoun4 INdinO eAep) 8'8
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(3) Analog output test in the wave output mode

The following shows the procedure of the analog output test using the wave output step action function.

The example of testing analog output in CH1 is described as well.

C )
!

Switch the output mode to the wave output mode
in the switch setting.

Enable D/A conversion.

!

Turn on then off Operating condition setting
request (Y9).

A 4

Change the wave data value of the wave pattern
start address.

A 4

Set Step action wave output request (Un\G1072)
to ON (1).

N

Has the step action wave output request
been accepted?

Turn on CHO Output enable/disable flag (Y1 to Y8).

!

Check if the wave data value of the wave pattern
start address is output in a proper analog value.

Example of testing analog output in CH1

Set "Output mode setting" to "Wave output mode" in the
switch setting.

Set D/A conversion enable/disable setting (Un\GO0) to 000EH
(for the L60DA4) or 00FEH (for the LEBODAVLS or L60DAILS).
(Set D/A conversion enable (0) only for CH1.)

Turn on then off Operating condition setting request (Y9).
Even though the D/A conversion is enabled, the analog output value
is the offset value since CH1 Output enable/disable flag (Y1) is off.

The value set in CH1 Wave output status monitor (Un\G1100) is
changed to Wave output step action (3) when the value in Step action
wave output request (Un\G1072) has been accepted.

Turn on CH1 Output enable/disable flag (Y1).
The analog output value changes from the offset value to the wave
data value of the wave pattern start address.

Check that the analog output value is proper using a measuring
instrument such as a tester.
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Turn off CHO Output enable/disable flag (Y1 to Y8).

A A

Decide an address (Address A) in the wave data
registry area that is to be output next.

!

Change the value of Address A to a desired digital

CHAPTER 8 FUNCTIONS

Example of testing analog output in CH1

Turn off CH1 Output enable/disable flag (Y1).
The analog output value is the offset value.

:'Example 1 i
EWhen CH1 Wave output current address monitor (Un\G1132,

1 Un\G1133) is 5100, and Address A is 5110

1 1: Change the value in Wave data registry area (Un\G5110) to a
i desired digital value to be output.

1 2: Set CH1 Wave output step action movement amount

. (Un\G1080) to 10 (a value obtained from "5110 - 5100").

value to be output.

v
Set CHO Wave output step action movement
amount (Un\G1080 to Un\G1087) to the value of
"Address A - Current address".

> _
>

Has the wave
output step action move
been completed?

Turn on CHO Output enable/disable flag (Y1 to Y8).

l

Check that the digital value of Address A is output in
a proper analog value.

': Example 2
i When CH1 Wave output current address monitor (Un\G1132,
Un\G1133) is 5100, and Address A is 5095
1 1: Change the value in Wave data registry area (Un\G5095) to a
1 desired digital value to be output.
1 2: Set CH1 Wave output step action movement amount
1 (Un\G1080) to -5 (a value obtained from "5095 - 5100").

The value set in CH1 Wave output step action movement amount
(Un\G1080) is changed to No movement (0) when the value in CH1
Wave output step action movement amount (Un\G1080) has been
accepted.

Turn on CH1 Output enable/disable flag (Y1).
The analog output value changes from the offset value to the wave
data value of Address A.

Check that the analog output value is proper using a measuring
instrument such as a tester.

No

Is the analog output proper?

Yes

Yes

Is the analog output test required again?

v

Turn off CHO Output enable/disable flag (Y1 to Y8).

l

Change the value of Address A to a desired digital
value to be output.

Turn on CHO Output enable/disable flag (Y1 to Y8).
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Is the wave output
execution required after the analog
output test?

No

Set Step action wave output request (Un\G1072) to
OFF (0).
l v

Restore the wave data changed at the execution of
the wave output step action.

| !

The module keeps operating with the wave output
) . End
function being set.

Turn off the power.

Point/’

Some operations of the wave output step action function differ depending on the version of the module used. For details,
refer to the following.
« Change of functions ((_>  Page 233, Appendix 7.2)
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8.9

Error Log Function

Common

This function stores a history of errors and alarms that occurred in the D/A converter module to the buffer memory
(Un\G1810 to Un\G1969).
A total of 16 errors and alarms can be stored.

(1) Process of the error log function

The error code and the error time are stored in the buffer memory area, starting from Error history No.1 (start
address: Un\G1810) and sequentially thereafter. Error time is stored as follows.

El For error history No. 1

b15 to b8 b7 to b0
uUn\G1810 Error code
uUn\G1811 First two digits of the year Last two digits of the year
uUn\G1812 Month Day
Un\G1813 Hour Minute
uUn\G1814 Second Day of the week
uUn\G1815
to System area
uUn\G1819
Item Stored data Example”’!
First two digits of the year/Last
two digits of the year 2011H
Month/Day Stored in BCD code. 0329H =
Hour/Minute 1035H :
Second 40H 3
The value that corresponds to the day of the week is stored in BCD code. g
« Sunday: 0 @
-
* Monday: 1 S
« Tuesday: 2 21
2H o
Day of the week  Wednesday: 3 0 )
* Thursday: 4
« Friday: 5
« Saturday: 6

*1 Those are values when an error occurs at 10:35:40 on Tuesday, March 29th, 2011.

(2) Clearing error history
Error history can be cleared by any of the following methods.
» Turning off the power supply
» Resetting the CPU module
» Setting Error history clear setting (Un\G1802) to Clear (1), and then turning on and off Error clear request
(YF) or Operating condition setting request (Y9). (L60DAVLS8 and L60DAILS only)
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(3) Checking error history

The start address of the latest stored error can be checked in Latest address of error history (Un\G1800).

E' When the third error occurs:
The third error is stored in error history No.3, and the value "1830" (start address of error history No.3) is
stored to Latest address of error history (Un\G1800).

Latest address of error The start address of the error history
history (Un\G1800) where the latest error is stored is stored. |
r| Details of error history |
An error history consists of the following
data.
Address e
1810 | Error history No.1 Error code
First two digits of the year|Last two digits of the year|
Month Day Error
" occurrence
Hour Minute time
1820 Error history No.2 Second Day of the week
*W
»1830 | | Error history No.3

(Empty)

1960 Error history No.16

(Empty)
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El When the 17th error occurs:
The 17th error is stored in error history No.1, and the value "1810" (start address of error history No.1) is
stored to Latest address of error history (Un\G1800).

Latest address of error history|
(Un\G1800)

17th error

1820 | Error history No.2 The 17th error is stored in Error history
No.1 and the 1st error history will be erased.

Address
—»| 1810 | Error history No.1

)

2nd error

1830 | Error history No.3

3rd error

1960 Error history No.16

16th error

Point/’

® The same process for errors is used when an alarm occurs.

uonoung 6074013 6'8

® Once the error history storage area becomes full, subsequent error information will overwrite the existing data, starting
from Error history No.1 (Un\G1810 to Un\G1819), and continues sequentially thereafter. (The overwritten history is
deleted.)
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8.1 0 Module Error Collection Function

This function collects the errors and alarms caused in the D/A converter module into the CPU module. By holding the
module errors in a CPU module memory that can hold data in the event of power failure, the details on errors can be
held even after the module is powered off or reset.

Error history (CPU module including built-in I/O and built-in
CC-Link) and error log (intelligent function module) are
displayed on one screen.

Errors that occurred in the entire system can be
monitored in reverse chronological order.

19:34 | Module B Error B1
19:36 | Module A Error A2

Module A Module B
cPU 7 19:29 Error A1 occurred! | [ 19:34 Error B1 occurred!
19:33 Error C1 occurred!|  / +] 19:36 Error A2 occurred!
= \ n'
E \ \
\
1
\ ]
\
! : SENE
' =i
i )
Programming tool : \ 2 = =
Error history display ! 9 < = T L=
Time _Module in error__Error code H /e\/L
19:29 | Module A Error A1 < : Error history \ \N
19:33 CPU Error C1 - \  (CPU module) N\ Module error log
L
-

\ * \| . _Time  Module in error_ Error code

\ 19:29 Module A Error A1
M, [19:34 | Module B Error B1

19:36 Module A Error A2

[Example of screen display]

T Error Code Maodel Mame Start IfC -~
2 1
ooiz4 oo7o 2009/12{10 17:00:05 LA0AD4 o030
o01z3 OCE4 200901210 17:00:04 LZ&CPU-ET - -
oolze 05DC 2009712/10 16:15:50 L26CPU-ET -
ootz1 ooy 2009/12{10 15:59:30 La00w 0030
001z0 oo7o 20091210 15:45:02 LE00us 0010
ooL1s 0sDC 200901210 14: 14135 LZ&CPU-ET -
o018 ooyo 2009(12/10 14:12:03 Le0Dwa o010
o117 OCE4 2009/12{10 13:53:54 L26CPU-BT -
ootis OCE4 2009/12/10 13:35:11 LZ&CPU-ET ==
o011s 0sDC 200901210 11:11:45 LZ&CPU-ET -
oot1g ooz 2009/12{10 11:07:05 LE0AD ooto
00113 OCE4 Z009{12{10 11:07:04 LZ&CPU-ET -
ootie oozo 200901210 11:03:49 LeDAD4 0010
o011l OCE4 2009(12/10 11:03:48 L26CPU-ET -
o110 0sDC 2009/12{09 16:30:58 L26CPU-BT ==
00108 oo7o 2009012109 16:29:33 LE0Du 0010
oo10s oozo 200911209 16:22:12 LE0Ds 0010
ooioy 0836 2009/12{09 16:29:11 LZGCPU-BT -

=

Point/’

For details on the module error collection function, refer to the following.
[ ] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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81 1 Error Clear Function

This function clears errors that occur using the system monitor.

By clicking the  Error dear | button in the system monitor, the latest error code stored in Latest error code (Un\G19) is
cleared and the ERR. LED is also turned off. The operation is the same as Error clear request (YF) as well as
executing error clear from the display unit.

However, error history cannot be cleared.
For instructions on Error clear request (YF) and executing error clear from the display unit, refer to the following.

+ Error clear request (YF) ((Z7 Page 182, Appendix 1)
+ Checking and Clearing Errors ((__=_ Page 151, Section 9.4)

O [Diagnostics] = [System Monitor...] = error module

Module’s Detailed Information [Z|
Monitor Skabus —————————————————— —Module
’W Model Mame Le0Dad
Ij0 Address o010
Maount Position Main Block Slok 0
& Product Infarmatian [111110000000000-4
Production Murmber F--

~Module Information
Module Access Possible

Skakus of External Power Supply -

Fuse Blown Status =
Skatus of IfO Address Yerify fAaree
1/0 Clear { Hold Setting ==
Moise Filter Setting =
Input Type |'“

Hj' Information | Remobe Password Setking Status -

~—Error Information

) Errar; and Solution
Latest Error Code Update Error History

Caontents:
&1
Clear; Error History: |

Error Clear | M. Error Code

Display Format

" HEX Slution:

n olderrar, The latest error is displayed at
hie botbom line.

Ehe etror history is sequentially displayed from
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8.1 2 Save/Restoration of Offset/Gain Value

140

The D/A converter module can save and restore the offset/gain values in the user range setting.

» Save: Saves the offset/gain information, registered in this module by making the offset/gain setting, in the

CPU module.

» Restoration: Writes the information saved in the CPU module to this module.
When the D/A converter module needs to be replaced in case of failure, this function enables to pass the offset/gain
value from a module to be changed (disconnected) to the newly-connected module.
If multiple D/A converter modules are installed in the same system, this function enables to apply the offset/gain value
set with one D/A converter module to the other D/A converter modules.
However, if the offset/gain values are saved and restored, the accuracy after the restoration decreases by
approximately three times compared to that before the restoration. Reconfigure the offset/gain setting when required.

(1) Procedure for saving and restoring offset/gain values

(a) To restore offset/gain values onto a new replacement module:

1. savethe offset/gain values.

2. Replace the D/A converter module.

S\

oS Vs

s\

s\

TR

U

s\

[Tttt |
s




CHAPTER 8 FUNCTIONS

3. Restore the offset/gain values.

(b) To apply the offset/gain values set in one module to the other modules in the same
system:

El When the offset/gain values in module No.1 are applied to modules No.2 to No.4
1. Savethe offset/gain values of module No.1.

AN
INARE AR
LT

2. Apply the offset/gain values to modules No.2 to
No.4.

(2) Methods for saving and restoring offset/gain values
There are three methods for saving and restoring offset/gain values.
» Saving and restoring by the function blocks (FB)
» Saving and restoring by dedicated instructions
» Saving and restoring by reading from and writing to the buffer memory
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aN[eA UIBDABSHO JO UOHEIOISOH/OAES Z1'8




142

(a) Saving and restoring by the function blocks (FB)
Temporarily save the offset/gain values in the source D/A converter module into an SD memory card inserted in
the CPU module by using the function block (FB) to save the offset/gain values. After that, write the values to
the destination D/A converter module by using the function block (FB) to restore the offset/gain values.
Since the offset/gain values are saved in the SD memory card, the saved data are not erased even if the
system is powered off for replacement of a module.
For details on the function blocks (FB), refer to the following.
MELSEC-L Digital-Analog Converter Module FB Library Reference Manual
(FBM-M031)
MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference
Manual (FBM-M072)

MELSEC-L Digital-Analog Converter Module FB Library Reference Manual (FBM-M158)

MELSEC-L Digital-Analog Converter Module FB Library (CC-Link IE Field compatible) Reference
Manual (FBM-M165)

(b) Saving and restoring by dedicated instructions
Temporarily save the offset/gain value in the source D/A converter module into the internal device of CPU
module using G(P).OGLOAD of dedicated instruction. Then, write the data to the restoring target D/A converter
module using G(P).OGSTOR.
You can prevent the saved offset/gain value data from getting deleted, by doing one of the following before
replacing the modules:
» Use latch settings for the internal device of the destination module.
» Save the data onto an SD memory card. (use the SP.FWRITE instruction to write data or the SP.FREAD

instruction to read data.)

» Store the saved data
For use of dedicated instructions, refer to the following.

+ Dedicated Instruction ((Z5 Page 221, Appendix 5)

Point/’

When performing the dedicated instruction G(P).OGSTOR, the D/A conversion is stopped.
Turn OFF —» ON — OFF Operating condition setting request (Y9) to restart the D/A conversion.

(c) Saving and restoring by reading from and writing to the buffer memory

Use the following buffer memory areas and User range writing request (YA). Read the offset/gain values from
the source D/A converter module, and then use the buffer memory areas again to write values to the
destination D/A converter module.

Module Buffer memory area

« Pass data classification setting (Un\G200)
L60DA4 * CH1 Industrial shipment settings offset value (Un\G202) to CH4
User range settings gain value (Un\G217)

L60DAVL8 CH1 Industrial shipment settings offset value (Un\G202) to CH8 User
L60DAIL8 range settings gain value (Un\G233)
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The procedure for using the buffer memory is described below.

» To restore offset/gain values onto a new replacement module:

Start

Sets values in Pass data classification setting (Un\G200).
(This setting is not required for the LBODAVL8 and L60DAILS.)

Turns off, then on, and off again Operating condition
setting request (Y9).

Records the values stored in the following buffer

memory areas.*’

* Pass data classification setting (Un\G200) (only L60DA4)
+ Un\G202 to Un\G233*2

Turns off the power.

Replaces the D/A converter module.

Turns on the power.

Writes the recorded data in the following buffer memory areas.*!
« Pass data classification setting (Un\G200) (only L60DA4)

+ Un\G202 to Un\G233*2

Turns off and then on User range writing request (YA).

Checks that Offset/gain setting mode flag (XA) is on.

|

Turns on and then off User range writing request (YA).

Turns off, then on, and off again Operating condition
setting request (Y9).

Checks that the replaced D/A converter module operates
with the restored offset/gain values.

For the source D/A converter module

For the destination D/A converter module

*1 When replacing modules, you can prevent the saved offset/gain value data from getting deleted, by doing one of the

following before turning the power off:

» Use latch settings for the internal device of the destination module.
» Save the data onto an SD memory card. (use the SP.FWRITE instruction to write data or the SP.FREAD

instruction to read data.)
» Store the saved data

*2 The area to be used differs depends on the module used.

For details, refer to the following.

« List of Buffer Memory Address (E:? Page 30, Section 3.5)
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« To apply the offset/gain values of one module to the other modules:

Start

Sets values in Pass data classification setting (Un\G200).
(This setting is not required for the LEODAVL8 and L60DAILS.)

Turns off, then on, and off again Operating condition
setting request (Y9).

For the source D/A converter module

Records the values stored in the following buffer memory areas.
« Pass data classification setting (Un\G200) (only L60DA4)
+ Un\G202 to Un\G233

Write the recorded data in the following buffer memory areas.
* Pass data classification setting (Un\G200) (only L60DA4)
+ Un\G202 to Un\G233

Turns off and then on User range writing request (YA).

Checks that Offset/gain setting mode flag (XA) is on.

For the destination D/A converter module

Turns on and then off User range writing request (YA).

Turns off, then on, and off again Operating condition
setting request (Y9).

Checks that the replaced D/A converter module operates
with the restored offset/gain values.

Point/’

When the data is written to the following buffer memory address in the source D/A converter module and User range writing
request (YA) is turned from OFF to ON, the D/A conversion is stopped.

@ For the L60DA4: Pass data classification setting (Un\G200), CH1 Industrial shipment settings offset value (Un\G202) to
CH4 User range settings gain value (Un\G217)

@ For the L6BODAVLS8 and L60DAIL8: CH1 Industrial shipment settings offset value (Un\G202) to CH8 User range settings
gain value (Un\G233)

Turn OFF —» ON — OFF Operating condition setting request (Y9) to restart the D/A conversion.
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(3) Range reference tables

Below are reference ranges to be used for saving and restoring offset/gain values.

(a) L60ODA4
» Reference table for CH1 Industrial shipment settings offset value (Un\G202) to CH4 Industrial shipment
settings gain value (Un\G209) (The reference values will vary depending on the setting of Pass data
classification setting (Un\G200) (voltage or current).)

Address (decimal) Pass data
e e Reference value
Description classification (hexadecimal)
CH1 CH2 CH3 CH4 setting

Voltage Approx. 8000H
202 204 206 208 Industrial shipment settings offset value

Current Approx. 8000H

Voltage Approx. F712H
203 205 207 209 Industrial shipment settings gain value

Current Approx. F166H

» Reference table for CH1 User range settings offset value (Un\G210) to CH4 User range settings gain
value (Un\G217)

Offset/gain value R(if:;:::ii‘:al:l)e
ov Approx. 8000H
I\ Approx. 8BESH
Voltage
5V Approx. BB89H
10V Approx. F712H
0mA Approx. 8000H
Current 4mA™ Approx. 96AEH
20mA™ Approx. F166H

*1 This is the value that is stored in user range settings offset value at the time of shipping.
*2 This is the value that is stored in user range settings gain value at the time of shipping.

(b) L60DAVLS

» Reference table for CH1 Industrial shipment settings offset value (Un\G202) to CH8 Industrial shipment
settings gain value (Un\G217)

Address (decimal) o Reference value
Description )
CH1 | CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | CHS8 (hexadecimal)

Industrial shipment settings offset

About 7FBEH
value

202 204 206 208 210 212 214 216

Industrial shipment settings gain
value

203 205 207 209 21 213 215 217 About FA56H

» Reference table for CH1 User range settings offset value (Un\G218) to CH8 User range settings gain
value (Un\G233)

Offset/gain value Reference value (hexadecimal)
ov™ About 7FBEH
Vv About 8CO0OH
5V About BDOAH
10Vv2 About FA56H

*1 This is the value that is stored in user range settings offset value at the time of shipping.
*2 This is the value that is stored in user range settings gain value at the time of shipping.
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(c) L60DAILS
» Reference table for CH1 Industrial shipment settings offset value (Un\G202) to CH8 Industrial shipment
settings gain value (Un\G217)

Address (decimal) Description Reference value

CH1 | CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | CHS8 (hexadecimal)

202 |204 |206 |208 |[210 |212 |214 |21 | 'Mdustrialshipmentsettingsoffset | sepey

value

Industrial shipment settings gain
value

203 205 207 209 21 213 215 217 About FO63H

» Reference table for CH1 User range settings offset value (Un\G218) to CH8 User range settings gain
value (Un\G233)

Offset/gain value Reference value (hexadecimal)
0mA About 7FBEH
4mA"T About 9645H
20mA™ About FOB3H

*1 This is the value that is stored in user range settings offset value at the time of shipping.
*2 This is the value that is stored in user range settings gain value at the time of shipping.
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CHAPTER 9 DISPLAY UNIT

CHAPTER 9 nDispPLAY UNIT

This chapter describes the functions of the display unit that can be used in D/A converter module.

For instruction on operating the display unit, or for details on the functions and menu configuration, refer to the
following.

MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

9.1 Display Unit

The display unit is an LCD to be attached to the CPU module. By attaching the display unit to the CPU module, the
system status can be checked and the system settings can be changed without using the software package. In
addition, in the event a problem occurs, you can identify the cause of the problem by displaying the error information
on the display unit.

For details on how to check and clear an error from the display unit, refer to the following.

+ Checking and Clearing Errors ([~ Page 151, Section 9.4)

9.2 Menu Structure

(1) Organization
The diagram below shows how the "MOD MON/TEST" menu and "MOD SETTINGS" are organized.

— - CPU MON/TEST

- CPU SETTINGS
- - MOD MON/TEST ———— - SPECIFY /0 No. —— - BUF MEM MON/TES
. MODULELIST ——
——— - MOD SETTINGS ——— + SPECIFY l/0 No. ——— - INIT CHANGE - CH1 - DIA CONVERSION
L .CH2 —| — - WARN OUTPUT
L .MODULELIST — — - CH3 —{ |——— WARN UP LIMIT
- - USER MESSAGE . CH4 —| - WARN LOW LIMIT
IS CHE — i ——" SCALING
L . OPTIONS t— . CHe —{ - SCALE UPLIMIT
i - cH7 —{1L——- SCALE Low LIMIT
iL— .cHg —I

*1 L60DAVL8 and L60DAIL8 only
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(2) Screen transitions up to the initial setting change screen

The diagram below shows how the screens transition to the initial setting change screen.

Standby screen

2009/04,/20 (MON)
12:00:00

v

Function selection screen

-CPU SETTINGS »
-MOD MON/TEST »
-MOD SETTINGS »

v

Module setting_module
specification screen ’

Module setting_start 1/0 No.

specification screen

MENU>MOD SET /0 No
-SPECIFY 1/0 No.
-MODULE LIST o 0000H
Module setting_module
selection screen
-01:1/0 No. 0010H
> BLT-IN GC-Link >
-02:1/0 No. 0030H
L60DA4

—

JONVHO LINI

Initial setting change screen

- INIT CHANGE

Change item selection
menu screen

‘ —

Parameter-valid drive
confirmation screen

-D/A CONVERSION
-WARNING OUTPUT
-WARN UP LIMIT

D/A conversion enable and

—

disable setting screen

D/A CONVERSION

—>

-DISABLE
-ENABLE

Warning output setting screen

WARNING OUTPUT

—

-DISABLE
-ENABLE

Warning output upper limit screen

WARN UP LIMIT

—

00000

Warning output lower limit screen

WARN LOW LIMIT

00000

Scaling setting screen

SCAL ING

-WARN LOW LIMIT
-SCAL ING

-SCALE UP LIMIT
-SCALE LOW LIMIT

The change wil |
be applied to
the parameter.

v

Channel selection screen

-CH1
-CH2
-CH3

*1

L60DAVL8 and L60DAIL8 only

-DISABLE
-ENABLE

Scaling upper limit screen

SCALE UP LIMIT

00000

Scaling lower limit screen

SCALE LOW LIMIT

00000
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9.3

The following is a list of setting value change screens.

List of Setting Value Change Screens

(1) Displayed in English:

Name Input regulation
Setting item Screen display Screen format Upper limit value Lower limit value
D/A conversion enable/disable setting D/A CONVERSION Selection — —
Warning output setting WARNING OUTPUT Selection — —
Warning output upper limit value WARN UP LIMIT Numeric value 32767 -32768
Warning output lower limit value WARN LOW LIMIT Numeric value 32767 -32768
Scaling enable/disable setting SCALING Selection — —
Scaling upper limit value SCALE UP LIMIT Numeric value 32000 -32000
Scaling lower limit value SCALE LOW LIMIT Numeric value 32000 -32000

(2) D/A conversion enable/disable setting

Select "DISABLE" or "ENABLE" in the "D/A CONVERSION" screen.
"D/A CONVERSION" screen

1. Usethe A and ¥ buttons to select "DISABLE" or

D/AZ sl 22 1k D/A CONVERS |ON "ENABLE", and then press the button.
i le -DISABLE
EFA] -ENABLE

()

Warning output setting

Select "DISABLE" or "ENABLE" on the "WARNING OUTPUT" screen.
"WARNING OUTPUT" screen 1. Usethe A and ¥ buttons to select "DISABLE" or

ZRE NERE WARNING OUTPUT "ENABLE", and then press the 1°9 button. (If you
® *DISABLE selected "ENABLE", follow the rest of the
%A \ENABLE orocedurs)

)

"WARN UP LIMIT" screen

ZHH A LR

00000

WARN UP LIMIT

00000

\

"WARN LOW LIMIT" screen

ZHMHATR

00000

WARN LOW LIMIT

00000

Table of input items

Move the cursor using the € and P buttons, and
then increment or decrement the value at the cursor

by 1, using the A and ¥ buttons. Press the
button.

Move the cursor using the € and P buttons, and
then increment or decrement the value at the cursor

by 1, using the A and ¥ buttons. Press the
button.

Input item

Input range

Input upper limit

Input lower limit

WARN UP LIMIT

WARN LOW LIMIT

32767

-32768
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Point/’

Set the values so that WARN UP LIMIT is greater than WARN LOW LIMIT.
Even though the value satisfying the condition where "WARN UP LIMIT" is equal to or smaller than "WARN LOW LIMIT" can
be input on the display unit, an error occurs on the D/A converter module.

(4) Scaling setting
Select "DISABLE" or "ENABLE" in the "SCALING" screen.

"SCALING" screen 1. Usethe A and ¥ buttons to select "DISABLE" or
Ar-yh® BE SCAL ING "ENABLE", and then press the button. (If you
E 35 -DISABLE selected "ENABLE", follow the rest of the
E-E)| -ENABLE procedure.)
\
"SCALE UP LIMIT" screen 2. Move the cursor using the € and P buttons, and
-5 ERR SCALE UP LIMIT then increment or decrement the value at the cursor
by 1, using the A and ¥ buttons. Press the
00000 00000 button.
\
"SCALE LOW LIMIT" screen 3. Move the cursor using the € and P buttons, and
Ar-1vh" TR SCALE LOW LIMIT then increment or decrement the value at the cursor
by 1, using the A and ¥ buttons. Press the
00000 00000 button.
Table of input items
Input range
Input item
Input upper limit Input lower limit
SCALE UP LIMIT
32000 -32000
SCALE LOW LIMIT

Point/’

Set the values so that SCALE UP LIMIT is greater than SCALE LOW LIMIT.
Even though the value satisfying the condition where "SCALE UP LIMIT" is equal to or smaller than "SCALE LOW LIMIT"
can be input on the display unit, an error occurs on the D/A converter module.
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Checking and Clearing Errors

You can check the errors that occurred in the D/A converter module, from the display unit. In addition, you can also

clear an error during its occurrence.

(1) Checking errors
You can check the error that occurred in the D/A converter module, by specifying Latest error code (Un\G19) from
"buffer memory monitor/test".
For details on error codes or alarm codes, refer to the following.

+ Error Code List ((_5 Page 171, Section 11.4)
+ Alarm Code List ([ Page 174, Section 11.5)

El When an error occurs in the D/A converter module with a start I/O number of 10

"Buffer memory monitor/test" screen

SN YI7AEYEZS/TAN

-BUF MEM MON/TES

1

"Buffer memory address input format selection" screen

N 9I7FETE LA
AARERK
- 105
- 165

BUFF MEM ADDR

INPUT FORMAT
-DEC
-HEX

1

"Buffer memory address setting" screen

N 9I7AEYTR DA

00019

BUFF MEM ADDR

00019

1

"Buffer memory monitor" screen

0010H 19 16%

112

FEDCBA9876543210
i

0010H 19 IT16

112

FEDCBA9876543210
i

1.

Press the button.

Use the A and ¥ buttons to select "DEC" for the
input format of the buffer memory address, and

then press the 1°9 button.

Move the cursor using the 4 and P buttons,
increment or decrement the value at the cursor by 1,
using the A and V¥ buttons, and then set the value
to 19. Press the )9 button.

You can check the error that occurred, in the "Buffer

memory monitor"” screen.
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(2) Clearing errors

An error can be cleared by eliminating the cause of the error, and turning on and off Error clear request (YF) from
"DEV MON/TEST".

El When an error occurs in the D/A converter module with a start I/O number of 10
1. Usethe A and ¥ buttons to select "DEV

MON/TEST", and then press the button.

"CPU monitor/test" screen

7N REZH/7A -DEV MON/TEST
“# N 4a9Y7  »| |-DEVICE CLEAR »
-B8HION/OFF__ »| [ -FORCED ON/OFF »

{
"Device monitor" screen 2_ Press the ' button.
X0 1628 X0 IT16
0 0

FEDCBA9876543210 FEDCBA9876543210

N
"Device selection” screen 3. Usethe A and ¥ buttons to set the device to Y,
X X and then press the 1°9 button.
=Y =Y
=M =M
- L - L
d
"DEVICE No. SET" screen 4. Setthe device to Error clear request (Y1F), and then
7N 4aNo. FE DEVICE No. SET press the 1o button.
Y Y
0000 0000
d
"Device monitor" screen 5_ Press the button.
Y1F 16%& Y1F IT16
0 0

FEDCBA9876543210 FEDCBA9876543210

{
"Device test" screen 6_ Press the button.
T N AATAR DEVIGE TEST
Y1F Y1F
OFF OFF
)
7. Usethe A and ¥ buttons to change the setting to
T N {ATAR DEVICE TEST
Y1F Y1F ON, and then press the button.
ON ON
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CHAPTER 10 PROGRAMMING

This chapter describes the procedure for programming and the basic program of the D/A converter module.

10.1 Procedure for Programming

Create a program executed by D/A converter module according to the following procedure.

< Start )

----------------------- (1) Initial setting program I--------

Configure initial settings in a program.™

Use the configuration No

function?

l

* D/A conversion enable/disable program
« Scaling function program”!

* Warning output function program™!

« Wave output function program’

Switch setting, parameter setting,
and auto refresh setting™

Program to write a digital value and a scaling value,
and program to read a warning output flag

e (2) Auxiliary program? ~ |----.

Buiwwelbold Joj 8inpedold L0l

*1 A program which is created according to the used function.

*2 A program which is added according to the control target. (Create it as needed.)

*3 When the wave output function is used, setting "D/A conversion enable/disable setting" to "0: Enable" in the parameter
setting of the configuration function will cause an error at the start-up of the D/A converter module. The error code (330)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on. This error occurs because
the wave pattern data points setting is set to 0 (default value) for the channel where D/A conversion enable is set.

To prevent the error, set D/A conversion enable by the procedure described in the following section.

- Basic setting ((_F  Page 111, Section 8.8.1 (4) (b))
*4  [Z5 Page 154, Section 10.2
*5 [ 5 Page 154, Section 10.2
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10.2 When Using the Module in a Standard System
Configuration

This section shows a program example where the following system configuration and conditions apply.

(1) System configuration

The following shows a system configuration example.

D/A converter module (L60DA4)
Input module (LX40C6)

CPU module (L26CPU-BT
- | /Output module (LY42NT1P)

| =
a e, oD
o 0
& .'.‘
Power supply module 2 . -
(L61P) XIY00 X/Y10 X/Y30 X/Y40 X/Y50 END cover (L6EC)
to to to to to

XIYOF X/Y2F X/Y3F XIY4F X/Y8F

(2) Programming condition
Set CH1 and CH2 of the D/A converter module to D/A conversion enable, and then write the digital values.
If a digital value write error occurs, an error code is displayed in BCD.
Configure the scaling setting in CH1 only, and configure the warning output function in CH2 only.

154



CHAPTER 10 PROGRAMMING

(3) Switch setting
Set the output range, HOLD/CLEAR function, drive mode, and output mode.

\Q Project window = [Intelligent Function Module] => module name = [Switch Setting]

Switch Setting 0030:L60DA4 X
Cutput Range Setking
H Qubput range HOLDYCLEAR. Function
CH1 ; CLEAR
CHz 4 ko 20md CLEAR
CH3 4 ko 20md CLEAR

CH4 4 bo 20mé CLEAR

Drive Mode Setting

|N0rma\ (Dfa Converter Processing) Mode j

Cutput made setting

|N0rma\ oukput mode {conversion speed: 20ps/CH) j

* Qukput mode setting is available
for product information 140410000000000-4 o laker,

* Follawing operations are required ta run the system
under “Wave output mode',

1. Creake wave oukput data,

2. Write the created data to buffer memary

by means of FE library.

* This dialog setting is inked 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-of-range value.

Ok | Cancel

(4) Description of initial setting

(a) Channel setting

Setting item CH1 CH2 CH3 CH4™"

D/A conversion enable/disable setting Enable Enable Disable Disable
Warning output setting Disable Enable Disable Disable
Warning output lower limit value — 300072 — —

Warning output upper limit value — 1000072 — —

Scaling enable/disable setting Enable Invalid Invalid Invalid

Scaling upper limit value 32000 — — —

Scaling lower limit value 0 — — —

*1 When using the L60DAVLS or L60DAILS8, set CH5 to CH8 in the same way as CH4.
*2 When using the L60DAVLS or L60DAILS, set a value according to the digital value range of the output range used.

uone.nbliuo) wejsAg piepuels e ul 8\npoy 8y} Buisn usym 2oL
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(b) Devices for users

Device Description
D1 CH1 Digital value
D2 CH2 Digital value
D8 Warning output flag
D10 Error code
M20 to M27 Warning output flag
M100 Module READY checking flag
X41 Batch output enable signal
X42 Digital value write command input signal

LX40C6 (X40 to X4F)

X44 Warning output reset signal
X45 Error reset signal
Y50 to 5F Error code notation (BCD 4 digits) LY42NT1P (Y50 to Y5F)

(5) Program example when using the parameter of intelligent function module

(a) Parameter Setting
Set the contents of initial settings in the parameter.

) Project window => [Intelligent Function Module] => module name => [Parameter]

¥ 00 30:L60DA4[]-Parameter

Display Filker IDispIay All LI
Ttem CHL [ CHz [ CH3 [ CH4
I=I Basic setting Sets method of D/A conversion control.
------- D,I’A_conversmn e 0:Enable 0:Enable 1:Disable 1:Disable
sekking
= Warning output function Sets for warnings on D/A conversion.

‘Warning output setting 1:Disable 0:Enable :Disable
Warning output upper fimit |0 10000
‘Warning output lower limit value |0 3000 o o

= Scaling function Sets for scaling on D/A conversion.
Scaling enablefdisable setting 0:Enable 1:Disable 1:Disable 1:Disable
Scaling upper limit value 32000 o o o
Scaling lower limit walue o o o o

Sets upper limit of digital input walue For warning output so that upper limit = lower limit is met,
-32765 ko 32767
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(b) Auto refresh setting

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

{3F 0010:1.60DA4[]-Auto_Refresh

Display Filker IDispIay All LI
Ttem CHL [ CHz [ CH3 CH4
[l Fransfer to PLC Transfers buffer memory data to the specifie
Set value check code
‘Warning output flag ]
Latest error code =]

Latest address of errar history

5| Transfer to intelligent function
~ module

i Digital value o1 oz

Transfers buffer memory data to the specified device,

Transfers the data of specified device to the buffer memory.

(c) Writing the parameter of intelligent function module
Write the set parameter to the CPU module and reset the CPU module, or turn off and on the programmable
controller power supply.

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

=
or Power OFF — ON
S
)
(d) Program example g
g
Writes a digital value . S
ey N | U o r sesenst o ) 5
I 1l i} {mMOV  1K10000 ! D1 J CH1 Digital value setting Q
: : 3
{MOV }K8000 ; D2 J CH2 Digital value setting %
Sets the analog output enable ~— s==e=== o)
Xa1 X30 X37 ) o
f i } { F Y31 CH1 Output enable/disable flag s
=
Y32 CH2 Output enable/disable flag ©
Reads the warning output flag . wn
X30 R &
1 {mMov D8 tkam201 } Checks the CH2 warning output. naz
Mz2 [~ Warning output processing || CH2 Warning output processing “a’_
f | (upper limit) (upper limit) )
_%3 [ Warning output processing || CH2 Warning output processing §
! [ (lower limit) (lower limit) g
X44 X3E . o
it {SET Y3E J Turns on Warning output clear. o
3
X3E Y3E ) o
—F {1 {RST Y3E T Turns off Warning output clear. c
Error code display and reset processing L
3F =
} {Bcp D10 kavso T Outputs the error code in BCD. S
X45
At {SeET Y3F J Error clear request
X3F Y3F
) 3 e {RST Y3F 1
{END 1
*1 When using the L6ODAVLS or L60DAIL8, set a value according to the digital value range of the output range used.
*2 When using the L60ODAVL8 or L60DAIL8 and enabling conversion of 5 channels or more, increase the number of digits
of the digit specification. (For example, change K2M20 to K4M20.)
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(6) Program example when not using the parameter of intelligent function module

Initial setting
X30
i [SET  M100 J
M100 Y39  X39 LoLL1oua .
— | +F {1 {MOV 1HOC ' GO ] DIA conversion enable
U3\
{MOV  HOE G53 | Scaling setting
U3\
{mMOV  HOD G47  } Warning output setting
U3\
{MOV KO G54 T CH1 Scaling lower limit value
U3\

{MOV  K32000 G55 CH1 Scaling upper limit value

L)

pemaaaaa U3\
MoV K10000: G88 T} CH2 Warning output upper limit value

U3\
G89 T} CH2 Warning output lower limit value

{MOV 1K3000
Turns on Operating condition setting

;
LSET Y39 request

L

{RST  M100 J

_|qu Y|3|9 X.%? RST v39 ] Turns off Operating condition setting
f 10 24l L t
Writes a digital value reques
X42  X30  X37 2 U3\ N A
I {l {l MOV iKi0000: GI 1 CH1 Digital value setting
U3\
{mMov :K8000_: G2 J CH2 Digital value setting
Sets the analog output enable
X41 X30 X37 )
_| I I I I I (Y31 CH1 Output enable/disable flag
(Y32 CH2 Output enable/disable flag
Reads the warning output flag
X30 U3\ ) _
— | {MOV G48 1K2M201 ]| Checks the CH2 warning output.
Nulﬁz ['Warning output processin (upper limit CH2 Warning output processing
" L g oulputp 9 {upp (upper limit)
Mz3 CH2 Warnin tput i
I [ - - — g output processing
It | Warning output processing (lower limit) (lower limit)
X44 X3E
—t—t {SET  Y3E  J Turns on Warning output clear.
X3E Y3E
—f B {RST Y3E T} Turns off Warning output clear.
Error code display and reset processing
X3F U3\
— [BCD G19 K450 7 Outputs the error code in BCD.
X45
i {SET  Y3F 1 Error clear request
X3F Y3F
—F I [RST  v3F ]

{END ]

*1 When using the L60DAVLS8 or L60DAIL8, change HOC to HFC.

*2 When using the L60DAVLS or L60DAILS, set a value according to the digital value range of the output range used.

*3 When using the L60DAVLS or L60DAIL8 and enabling conversion of 5 channels or more, increase the number of digits
of the digit specification. (For example, change K2M20 to K4M20.)
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103 When D/A Converter Module is Connected to Head
Module

This section shows a program example where the following system configuration and conditions apply.

(1) System configuration

Power supply module (L61P)
Head module (LJ72GF15-T2)
D/A converter module (L60DA4)
Input module (LX40C6)

Power supply module (Q62P)

CPU module (Q10UDHCPU)
Master/local module (QJ71GF11-T2)
Input module (QX10)

Output module (QY10) Output module (LY10R2)
END cover (L6EC)
X/Y00  X/Y20 X/Y30 X/Y1000  X/Y1010 X/Y1020

to to to to to to
X/Y100F

XIY1F  XIY2F XIY3F XIY101F  X/Y102F

N I~

Master station (Station No.0) / \ Intelligent device station (Station No.1)

Ethernet cable (1000BASE-T)

Network No.1

(2) Programming condition
Set CH1 and CH2 of the D/A converter module to D/A conversion enable, and then write the digital values.
If a digital value write error occurs, an error code is displayed in BCD.
Configure the scaling setting in CH1 only, and configure the warning output function in CH2 only.

(3) Description of initial setting

Setting item CH1 CH2 CH3 CH4™

D/A conversion enable/disable setting Enable Enable Disable Disable
Warning output setting Disable Enable Disable Disable
Warning output upper limit value — 100002 — —

Warning output lower limit value — 30002 — —

Scaling enable/disable setting Enable Invalid Invalid Invalid

Scaling upper limit value 32000 — — —

Scaling lower limit value 0 — — —

*1 When using the L60DAVLS or L60DAILS8, set CH5 to CH8 in the same way as CH4.
*2 When using the L60DAVLS or L60DAILS, set a value according to the digital value range of the output range used.
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(4) Devices used by a user

Device Description
W1 CH1 Digital value
w2 CH2 Digital value
W1008 Warning output flag
W1010 Latest error code
M20 to M27 Warning output flag
X21 Batch output enable signal
X22 Digital value write command input signal
QX10 (X20 to X2F)
X24 Warning output reset signal
X45 Error reset signal
Y30 to Y3F Error code notation (BCD 4 digits) QY10 (Y30 to Y3F)
SB49 Data link status (own station)
SWB0.0 Data link status (each station) (station number 1)
NO Nesting (station number 1)
MO Flag for meeting the communication condition (station number 1)

(5) Setting on master station

160

1. Createa project on GX Works2.

O [Project] = [New..]

Select "QCPU (Q mode)" for "Series", and then select "Q10UDH" for "Type".

MNew Project
Series: |QCPU (Q mode) -
Type: |Q10uDH
Project Type: |Simple Project
Language: |Ladder
oK | Cancel

L L Ll L
i
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2. Display the network parameter setting window and configure the setting as follows.

\® Project window = [Parameter] = [Network Parameter]
= [Ethernet/CC IE/MELSECNET]

[~ set network configuration setting in CC IE Field configuration window

3. Display the Network Configuration Setting window and configure the setting as follows.

\Q Project window = [Parameter] = [Network Parameter]
= [Ethernet/CC IE/MELSECNET] &> [[isiok s siig ] button

Set up Network configuration.

SEETTTEIN T The column contents for refresh device will be changed corresponding to refresh parameter setting contents.
" Points/Start Please reopen the window after completing refresh parameter setting when changing refresh parameter.,
¥ Start/End

1|Inteligent Device Station 0000| 0OFF 0000| 0OFF

4. Display the Refresh Parameter setting window and configure the setting as follows.

@ Project window = [Parameter] = [Network Parameter]
= [Ethernet/CC IE/MELSECNET] => [ iishssiees " putton

8|NPOJ\ PeSH 0} POBUU0Y S| 8INPOJA JOLBAUOY /d USUM €01

161



5. Write the set parameter to the CPU module of the master station and reset the CPU module, or turn
off and on the programmable controller power supply.

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

=
or Power OFF — ON
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(6) Setting on intelligent device station

1. Createa project on GX Works2.
Select "LCPU" for "Series", and then select "LJ72GF15-T2" for "Type".

O [Project] = [New..]

MNew Project @
Series: |LCPU j
Type: L172GF15-T2 i

|Simple Project

=
-
|Ladder J

oK | Cancel |

2. Display the PLC Parameter setting window and configure the setting as follows.

\@ Project window = [Parameter] = [PLC Parameter] = "Communication Head Setting"

CC-Link IE Field Communication Head Parameter Setting =

Communication Head Setting |PLC Name | PLC System | PLC RAS | Operation Setting | I/0 Assignment |

CC-Link IE Field Metwork Setting

Mode Online hd

Network No. 1 (1to 239)

Station No. 1 (1to 120)

* Operating with station Mo, setting of CC IE Field diagnostics
in master station when network No. and station No. are
blank in online setting.

v Hold (Store in flash ROM) PLC diagnostic error history and system error
history by POWER -OFF /RESET.

8|NPOJ\ PeSH 0} POBUU0Y S| 8INPOJA JOLBAUOY /d USUM €01
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3. Add the D/A converter module (L60DA4) to the GX Works2 project.

\Q Project window = [Intelligent Function Module] = Right-click
= [New Module]

[NewModwe =

~Module Selection
Module Type IAnang Module LI
Module Name |LsoDA4 ~|
—Mount Position
Base Mo, I- VI Mounted Slot No. I 0 _q Acknowledge IO Assignment
¥ Specify start XY address | 0000 (H) 1Module Occupy [16 points]
Title setting
Title I
oK I Cancel |

4. Display the Switch Setting window for the D/A converter module (L60DA4) and configure the
setting as follows.

O Project window = [Intelligent Function Module] = [L60DA4] = [Switch Setting]

[Switch setting0000:L60DA¢ [l

Qutput Range Setting
CcH Outputrange | HOLD/CLEAR function |
CH1 (4to 20mA r|ciEear
CH2 |4to 20mA CLEAR
CH3 |4to20mA CLEAR
CH4 |4to 20mA CLEAR

Drive Mode Setting

INormaI (D/A Converter Processing) Mode LI
QOutput mode setting
INormaI output mode (conversion speed: 20ps/CH) LI

* Qutput mode setting is available
for product information 140410000000000-A or later.

* Following operations are required to run the system
under 'Wave output mode',

1. Create wave output data.

2. Write the created data to buffer memory

by means of FB library.

*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
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5. Display the initial setting window for the D/A converter module (L60DA4) and configure the setting
as follows.

O Project window = [Intelligent Function Module] = [L60DA4] = [Parameter]

Display Filter  [Display Al =l

Ttem CH1 [ CH2
[=I Basic setting Sets method of DA conversion control.
. D/A conversion enable/disable
tting

0:Enable 0:Enable 1:Disable 1:Disable

Sets for ings on D/A
1:Disable 0:Enable 1:Disable 1:Disable

Warning output upper limit value = 10000 [

Sets for scaling on D/A conversion.
0:Enable 1:Disable 1:Disable 1:Disable
32000

o
Scaling lower limit value 0 e o o |

Sets lower limit of digital input value for warning output so that upper limit = lower limit is met.
-32758 to 32757

6. Display the Auto Refresh setting window for the D/A converter module (L60DA4) and configure the
setting as follows.

O Project window = [Intelligent Function Module] = [L60DA4]
= [Auto_Refresh]

=

Display Filter  |Display Al

Ttem CH1 [ CH2 [ CH3 CH4
[=I Transfer to PLC Transfers buffer memory data to the specified device.
- Setvalue check code

W1008
Wi010

‘. Latest address of error history

ETmllrmmﬁm Transfers the data of specified device to the buffer memory.
" Digital value w1 w2
Transfer Direction [Inteligent Function Module -= PLC] -

Buffer Memory Address [19 (13h)], Transfer Word Counts[1]

Stores the error codes detected in DfA converter module.

7. Write the set parameter to the head module and reset the head module, or turn off and on the
programmable controller power supply.

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

8|NPOJ\ PeSH 0} POBUU0Y S| 8INPOJA JOLBAUOY /d USUM €01

or Power OFF—~ON

165



(7) Program example

The following shows a program example. The program is written to the CPU module of the master station.

Checking the data link status of station No.1 (head module)
SB49  SW0B0.0

pa pa

T AT

{mMC NO MO 1
NO __ MO
Writing a digital value .
X1000  X1007 - [ 1 o .
f i f { F {mMov k10000 Wi J CH1 Digital value setting
H H
: :
{MOV | K8000 } W2 J CH2 Digital value setting
Enabling analog output Pemm-- .
21 X1000  X1007 - .
—>i I i F i F {sET vioot  } CH1 Output enable/disable flag
[SET v1002  } CH2 Output enable/disable flag
x2]
ya {RST vio01
X1000
ya [RST Y1002 1
X1007

Reading the warning output flag

} [MOV ~ W1008  ©K2M2

[}

Checks CH2 warning output.

N'I.Elz I Processing for warning output (upper limit ((l:,||;[2)(-,yrv|{|:‘r:'?llr)1g output processing

N'Iles I Processing for warning output (lower limit) gg‘vfe\:vhar;?tl)ng output processing
HX%MOIOE {SET viooe  J Turns on Warning output clear.
—leg.g 2 Y1I0IOE {RST v100E 1 Turns off Warning output clear.

Error code display and reset processing

X100F .

—1 {BCD w1010 K4Y30 Outputs the error code in BCD.
X25

[}

i {SET Y100F

[}

Error clear request

X100F  Y100F
11

i [RST Y100F ]
{MCR NO 1
{END 1

*1 When using the L60DAVLS or L60DAILS, set a value according to the digital value range of the output range used.
*2 When using the L60DAVL8 or L60DAIL8 and enabling conversion of 5 channels or more, increase the number of digits
of the digit specification. (For example, change K2M20 to K4M20.)
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CHAPTER 11 TROUBLESHOOTING

This chapter describes errors that may occur while using the D/A converter module, and those troubleshooting.

(1) Checking for the error codes and the alarm codes

Errors and alarms occurred in the D/A converter module can be checked with the following methods.

Check according to the purpose and application.
+ Checking on the Module Detailed Information ([~ Page 168, Section 11.1)
+ Checking by Latest Error Code (Un\G19) (.5 Page 169, Section 11.2)
+ Checking on the Module Error Collection Function ([Z = Page 170, Section 11.3)
+ Checking by a display unit (_5 Page 151, Section 9.4)
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1.1 Checking on the Module Detailed Information

The following describes how to check the errors on the module detailed information.

@ [Diagnost

ics] = [System Monitor...]

ey 1+ Select the DIA converter module in "Main

Moritor Satus Connection Channel List
{ﬁ [ Wontoring lrlsmdPutPchomcmmnmSE}

— ‘

Information List ( Main block )

Operation to Selected
Main'block

Siot [)
Model Name  L60DAZ

Detalled Information | H/WHovmmoﬂl Dagwm(:zl Enor History Detai

@ Major Error

A\ Minor Error @ @ Assignment Incorrect|

A Moderate Error | ‘

Bock- Pararme 1O | Neworkho. | Number OF
T [|S=| e || B e T I P e
- - Power - Power - - - -
CPU L LeDSPU - Display Module
scuer | - o -
16Point Buitan 1/0 16Point| 03E0
Sapont uitn CCark | 370t | 030

L | heec | BCover | | | | |

Piint Product Information List System Error History Close:

Monitor Status. Module

Monitoring Model Name LooDa+
1/0 Address o010
Mount Position Main Block Slot 0

& Product Information 140410000000000-A
Production Number =
-Module Info

Module Access. Possible

Status of External Power Supply [—
Fuse Blown Status.
Status of 1/0 Address Verify ~ Agree

1/O Clear / Hoid Setting =
Noise Filter Setting =
Input Type =

W Information I Remote Password Setting Status |—

Error

Error and
Latest Error Code Update Error History

Contents:

2t Clear Error History.
Error Clear

The value setin CH1 Warning output upper Imit value (Un\G85)  ~
is equal to or smaller than the value set in CH1 Warning output
lower linit value (Un\GE7).

Display Format
' HEX
 DEC

error history is sequentally displayed from
old error. The latest error is displayed at
bottom ine.

: | Setthe values in CH1 Warning eutput upper limit value {Un =

G86) and CH1 Warning output lower fmit value (Un\G87) so
that they meet the following condition:
Upper limit value > Lower fmit value

Stop Monitor

168

2.

Block™ and click the Detailed InFormationl

button.

"Module's Detailed Information" of the
D/A converter module is displayed.
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11.2 Checking by Latest Error Code (Un\G19)

The following describes how to check the error codes and alarm codes in Latest error code (Un\G19).

O [Online] = [Monitor] = [Device/Buffer Memory Batch]

Device
* Device Name |U1'\G19 ﬂ T/C Set Value Reference Program Reference..
" Buffer Memory ‘ J | J DEC -
Display format
Modify Value... 2 E %E ?ﬂ ‘6;3 ﬂS[|m 16 Detalls... | Open... | Save... | |Do not display comments
Device FIEID|IC[B[A|9|8|7|6/5(4(3|2|1|0 -
U1\519 0 ooooo0 0o 1] 0 621
U1\520 00 0000O00DO00O00DDDDO0 1]
U121 00 0000O00DO00O00DDDDO0 1]
u1\Gaz2 0000 00O00O0/0O000DD0DDO0 le

Point />

When multiple errors or warnings occur, the latest error code or alarm code is stored in Latest error code (Un\G19).

(619\UN) 8p0Q Joug yseje Ag Buposyd z'L L
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1.3 Checking on the Module Error Collection Function

By using the module error collection function, the errors occurred in the D/A converter module can be saved in the
CPU module. The error information can be held even after the CPU module is powered off and on or is reset.

(1) How to check the errors by the module error collection function

To check the errors of the D/A converter module collected by the CPU module, open the "Error History" window.

O [Diagnostics] = [System Monitor...] = click the _emer Hstory petai | button.

Monitor Status Connection Channel List
[ @ | stop Monitor ( [Serid Port PLC Module Comnecton(USE) System Image... ‘

Refine Search
Match all of the criteria below
1. Model Name matching : L60DA%

Clear Refine Criteria, Enter Refine Criteria,

Error History
Error History List Error Details
Displayed Errors/Errors:  §/124 Error Code Notation: ' DEC (' HEX Model Name ~ L60DA4

Start 1/0 0010

00124 52 2014/12/16 5 L60DAY
L60DA%

Mount Position  Main block Oth slot

L60DA4 Error and Solution | Inteligent Module Information
Le0DA4

013/06/11 13:32:04 L60DAS
lanation
2013/06/11 13:31:44 LE0DA4 B
2013/06/11 13:27:14 L60DA4 The value setin CHL Warning output upper imit value
= {Un\G86) is equal to or smaller than the value setin
12/06/1L 1211958 SSmes CH1 Warning output lower limit value (Un\Ga7).

Solution

Set the values in CH1 Warning output upper limit B
value (Un\G86) and CH1 Warning output lower imit
value (Un\G87) so that they meet the following

condition

Upper mit value > Lower lmit value

Clear History...
Refresh Creat= €SV File Close |

(2) Errors to be collected

The D/A converter module reports the following information to the CPU module:
+ Error Code List ((_5 Page 171, Section 11.4)
+ Alarm Code List ((_F Page 174, Section 11.5)
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Error Code List
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The following table lists error codes.

When an error occurs, the error code is stored in Latest error code (Un\G19).

At the same time, the D/A converter module reports the errors to the CPU module.

Error code
) Description and cause of error Action
(decimal)
The output range is set with a value outside the setting range for ) . ) . ) L
Set lid val the intell t functi dul tch sett
100 Switch 1 or 2 of the intelligent function module switch setting. ctavaid value 0," © intefligent function module switch setling in
. the parameter setting.
O indicates the number of a channel where an error occurs.
Power off and then on the module.
1M1 A hardware failure occurs in the module. If the error occurs again, a failure might have occurred on the
module. Please consult your local Mitsubishi representative.
12 A value other than 0 is set to Switch 5 on the intelligent function Set 0 to Switch 5 on the intelligent function module switch setting in
module switch setting. the parameter setting.
Check the analog output value.
113" The flash memory data is an error. If the error occurs again, please consult your local Mitsubishi
representative.
14 The output mode setting is set with a value outside the setting range | Set a valid value to Switch 4 on the intelligent function module
for Switch 4 of the intelligent function module switch setting. switch setting in the parameter setting.
Perform offset/gain setting again for all channels where the user
range setting has been configured.
ey An invalid value is set to the offset/gain setting. 9 9 ) g .
1207172 K . If the error occurs again, a failure might have occurred on the
The number of an error channel cannot be identified.
module.
Please consult your local Mitsubishi representative.
Start over the offset/gain setting of the channel where the error has
1203 An invalid value is set to the offset/gain setting. occurred.
O indicates the number of a channel where an error occurs. If the error occurs again, a failure might have occurred on the
module. Please consult your local Mitsubishi representative.
“ The G(P).OGSTOR instruction was executed in the offset/gain Do not execute the G(P).OGSTOR instruction in the offset/gain
161 setting mode or the wave output mode. setting mode or the wave output mode.
* The G(P).OGSTOR instruction has been consecutively executed. | * Execute the G(P).OGSTOR instruction once per module.
162"" * For the offset/gain setting, a setting value has been consecutively | ¢ Write the setting value into the flash memory only once for each
written to the flash memory more than 25 times. offset/gain setting.
* The G(P).OGSTOR instruction has been executed on a module » Execute the G(P).OGLOAD and G(P).OGSTOR instructions to
different from the one on which the G(P).OGLOAD instruction was the same module.
1631 executed. « After executing the G(P).OGLOAD instruction on the module
» The G(P).OGSTOR instruction has been executed ahead of the from which data is saved, execute the G(P).OGSTOR instruction
G(P).OGLOAD instruction. on the module to which the data is restored.
o The offset/gain setting is configured exceeding the maximum No more offset/gain setting is reflected on the operation
170 number of times. successfully.
Operating condition setting request (Y9) was turned on and off in a
. P N " greq ,,( ) Turn on and off Operating condition setting request (Y9) after
200" status other than "wave output stop". Stopping wave outout in all channels
O indicates the number of a channel where an error occurs. pping P '
o Scaling function is enabled in the wave output mode. Set Disable (1) to Scaling enable/disable setting (Un\G53) in the
210 -
O indicates the number of a channel where an error occurs. wave output mode.
* When using the wave output mode, set an output range other
. than the user range on the intelligent function module switch
Both the user range and a wave output mode are set in the L )
" . . . . . setting in the parameter setting.
220" intelligent function module switch setting. K
o * When using the user range, set the normal output mode to
O indicates the number of a channel where an error occurs. . ) ’ ) ) L
Switch 4 on the intelligent function module switch setting in the
parameter setting.
Set one of the following to CHO Wave output start/stop request
A value other than 0 to 2 is set to CHO Wave output start/stop (Un\G1000 to Un\G1007).
230" request (Un\G1000 to Un\G1007). « Wave output stop request (0)

O indicates the number of a channel where an error occurs.

» Wave output start request (1)
» Wave output pause request (2)
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Error code

(decimal) Description and cause of error Action
Set one of the following to CHO Output setting during wave output
A value other than 0 to 2 is set to CHO Output setting during wave | stop (Un\G1008 to Un\G1015).
300" output stop (Un\G1008 to Un\G1015). + 0V/OmA (0)
O indicates the number of a channel where an error occurs. * Offset value (1)
+ Output value during wave output stop (2)
Set a value within the following range to CHO Output value during
wave output stop (Un\G1016 to Un\G1023) according to the set
output range.
A value outside the setting range is set to CHO Output value during | BFor L60DA4
310" wave output stop (Un\G1016 to Un\G1023). * 0to 20mA, 4 to 20mA, 0 to 5V, 1 to 5V: 0 to 20000
O indicates the number of a channel where an error occurs. + -10 to 10V: -20000 to 20000
HFor L60DAVLS, L60DAILS
* 0 to 20mA, 4 to 20mA, 0 to 5V, 1 to 5V: 0 to 8000
+-10 to 10V: -16000 to 16000
Aval ther than 5000 to 54999 is set to CH1 Wi tt tart
velue o e.r an ° s setto ave patiern star Set a value within 5000 to 54999 to CH1 Wave pattern start
. address setting (L) (Un\G1024) to CH8 Wave pattern start address )
3201 setting (H) (Un\G1039) address setting (L) (Un\G1024) to CH8 Wave pattern start address
O indicates the number of a channel where an error occurs. setting (H) (Un\G1039).
A Yalue other than 1 to 50000 is set to CH1 Wave pattern d.ata Set a value within 1 to 50000 to CH1 Wave pattern data points
. points setting (L) (Un\G1040) to CH8 Wave pattern data points . . .
330" . setting (L) (Un\G1040) to CH8 Wave pattern data points setting (H)
setting (H) (Un\G1055). (Un\G1055)
O indicates the number of a channel where an error occurs.
Set f the following to CHOO W. tt tput titi
A value outside the setting range is set to CHO Wave pattern output © .one of the following o ave patlem oulput repetition
" " . setting (Un\G1056 to Un\G1063).
340" repetition setting (Un\G1056 to Un\G1063). Unlimited repetition (-1)
O indicates the number of a channel where an error occurs. . Specified nuFr)nber of times (1 to 32767)
Aval ther than 1 to 5000 is set to CHO Constant f tput
. value ,0 erthan 1 1o s setto onstant forwave outpu Set a value within 1 to 5000 to CHO Constant for wave output
35071 conversion cycle (Un\G1064 to Un\G1071). R
L conversion cycle (Un\G1064 to Un\G1071).
O indicates the number of a channel where an error occurs.
360" A value other than 0 and 1 is set to Step action wave output request | Set OFF (0) or ON (1) to Step action wave output request
(Un\G1072). (Un\G1072).
The value obtained from the following formula is greater than 54999 | Set the values in CH1 Wave pattern start address setting (L)
(last buffer memory address in Wave data registry area). CH1 Wave | (Un\G1024) to CH8 Wave pattern start address setting (H)
pattern start address setting (L) (Un\G1024) to CH8 Wave pattern (Un\G1039) and CH1 Wave pattern data points setting (L)
370" start address setting (H) (Un\G1039) + CH1 Wave pattern data (Un\G1040) to CH8 Wave pattern data points setting (H)
points setting (L) (Un\G1040) to CH8 Wave pattern data points (Un\G1055) so that they meet the following condition:
setting (H) (Un\G1055) - 1. * ["Wave pattern start address setting" + "Wave pattern data points
O indicates the number of a channel where an error occurs. setting" - 1] is equal to or smaller than 54999.
When th tting i rf d tored, the offset
. en. © userrange setting Is pe ormle or restore e otise Correct the value so that the offset value becomes smaller than the
400" value is greater than or equal to the gain value. ain value
O indicates the number of a channel where an error occurs. 9 '
» When the offset/gain setting is performed, several channels have
been set. Correct the Offset/gain setting mode Offset specification (Un\G22)
500" + In offset/gain setting, channel numbers or "0" is set for both value and/or the Offset/gain setting mode Gain specification

Offset/gain setting mode Offset specification (Un\G22) and
Offset/gain setting mode Gain specification (Un\G23).

(Un\G23) value.
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Error code

(decimal) Description and cause of error Action
Set a value within the following range to CHO Digital value (Un\G1
to Un\G8) according to the set output range. The setting range is
shown below.
HFor L60DA4
» 0 to 20mA, 4 to 20mA, 0 to 5V, 1 to 5V: 0 to 20000
+ -10 to 10V, user range: -20000 to 20000
A value outside the setting range is set to HFor L60DAVLS, L60DAILS
In the normal CHO Digital value (Un\G1 to Un\G8). * 0to 20mA, 4 to 20mA, 0 to 5V, 1 to 5V: 0 to 8000
output mode O indicates the number of a channel where *-10 to 10V: -16000 to 16000
an error occurs. « User range: -8000 to 8000
However, when Scaling enable/disable setting (Un\G53) is set to
Enable (0), the setting range is as follows.
» CHO Scaling lower limit value (Un\G54, Un\G56, Un\G58,
Un\G60, Un\G62, Un\G64, Un\G66, Un\G68) to CHO Scaling
. upper limit value (Un\G55, Un\G57, Un\G59, Un\G61, Un\G63,
o0 Un\G65, Un\G67, Un\G69)
Set a value within the following range to the corresponding part of
areas used for the channel in Wave data registry area (Un\G5000
to Un\G54999) according to the set output range. The setting range
is shown below.
A digital value outside the setting range is set | BFor L60DA4
to a part of areas used for channel wave * 0to 20mA, 4 to 20mA, 0 to 5V, 1 to 5V: 0 to 20000
In the wave output | output in Wave data registry area (Un\G5000 +-10 to 10V: -20000 to 20000
mode to Un\G54999). HFor L60DAVLS, L60DAILS
O indicates the number of a channel where * 0 to 20mA, 4 to 20mA, 0 to 5V, 1 to 5V: 0 to 8000
an error occurs. *-10 to 10V: -16000 to 16000
(The error data can be checked in CH1 Wave output digital value
outside the range Address monitor (L) (Un\G1156) to CH8 Wave
output digital value outside the range Address monitor (H)
(Un\G1171).)
Among CH1 Warning output upper limit value (Un\G86) to CH8
20" Warning output lower limit value (Un\G101), any of the lower limit Correct the value so that the upper limit value is greater than the
value is greater than or equal to the corresponding upper limit value. | lower limit value.
O indicates the number of a channel where an error occurs.
700" In offset/gain setting mode, a value set to Offset/gain adjustment Set a value within -3000 to 3000 to Offset/gain adjustment value
value specification (Un\G24) is outside the range. specification (Un\G24).
A value outside -32000 to 32000 is set to any of CH1 Scaling lower | Set a value within the range of -32000 to 32000 in CH1 Scaling
900" limit value (Un\G54) to CH8 Scaling upper limit value (Un\G69). lower limit value (Un\G54) to CH8 Scaling upper limit value
O indicates the number of a channel where an error occurs. (Un\G69).
Among CH1 Scaling lower limit value (Un\G54) to CH8 Scaling
910" upper limit value (Un\G69), any of the lower limit value is greater Correct the value so that the scaling upper limit value is greater
than or equal to the corresponding upper limit value. than the scaling lower limit value.
O indicates the number of a channel where an error occurs.
*1 This error code can be cleared by setting a value within the setting range and performing either of the following
operations.
» Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)
*2 If an error occurs, D/A conversion performed in all channels will stop.
Therefore, after performing the offset/gain setting again, reconfigure initial settings.
*3 If an error occurs, D/A conversion performed in the error channel will stop.
Therefore, after performing the offset/gain setting again, reconfigure initial settings.
*4 An error code is not stored in Latest error code (Un\G19) but in the completion status of the G(P). OGSTOR instruction

Point/

For Switch 1 to 5, refer to the following.

® +1.

 Intelligent function module switch setting (F:? Page 238, Appendix 9.1 (2))
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11 .5 Alarm Code List

The following shows the alarm code list.

Alarm code
) Description and cause of alarm Action
(decimal)
Set a value within the following range to CHO Digital
value (Un\G1 to Un\G8), and turn on and off Warning
In the normal output | output clear request (YE). The setting range is shown
mode below.
o ) » Warning output upper limit value > Setting value >
A warning is occurring. Warning output lower limit value
The channel where the warning has occurred fits in
o. Set a value within the following range to the
1540 A value that fits in A indicates that the warning corresponding part of areas used for the channel in

status is as follows:
0: Upper limit of a warning
1: Lower limit of a warning

In the wave output
mode

Wave data registry area (Un\G5000 to Un\G54999).

Then, turn on and off Warning output clear request (YE).

The setting range is shown below.

» Warning output upper limit value > Setting value >
Warning output lower limit value

(The error data can be checked in CH1 Wave output

warning Address monitor (L) (Un\G1172) to CH8 Wave

output warning Address monitor (H) (Un\G1187).)
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11.6 Troubleshooting

CHAPTER 11 TROUBLESHOOTIN

11.6.1

Troubleshooting by the LED

(1) When the RUN LED flashes or turns off

(a) When flashing

Check item Cause

Action

setting in the switch setting.

Offset/gain setting mode is set to the drive mode

Set the the drive mode setting in the switch setting to
the normal output mode. After that, power off and on
the module or reset the CPU module.

Is the operation mode setting
in the offset/gain setting

setting mode.
mode? 9

The G(P).OFFGAN instruction has been executed
and the mode has been switched to offset/gain

When using the D/A converter module in the normal
output mode, check if the program for the
G(P).OFFGAN instruction has been mistakenly
executed.

switched to the offset/gain setting mode.

The value in Mode switching setting (Un\G158,
Un\G159) has been changed and the mode has been

When using the D/A converter module in the normal
output mode, check if the program to change the
value in Mode switching setting (Un\G158, Un\G159)
has been mistakenly executed.

(b) When turning off

Check item

Action

Is the power supplied?

Check that the supply voltage of power supply module is within the
rated range.

Is the capacity of power supply module enough?

Make sure that the power capacity is enough by calculating the
current consumption of such as the connected CPU module, I/O
modules, and intelligent function modules.

Is the module installed properly?

Check the module connection.

The case other than the above

A watchdog timer error may have occurred. Reset the CPU module,
and check that the RUN LED turns on.

If the RUN LED remains off, the module may be failed. Please
consult your local Mitsubishi representative.

(2) When the ERR. LED turns on or flashes

(a) When turning on

Check item Action
Check Latest error code (Un\G19), and take actions described in
Does any error occur? the error code list.
« Error Code List (7 Page 171, Section 11.4)
(b) When flashing
Check item Action

Is the value other than 0 set for Switch 5 of the intelligent function
module switch setting?

With the parameter setting, set 0 for Switch 5 in the intelligent
function module switch setting.

(3) When the ALM LED flashes

Check item

Action

Is there any warning?

Check Warning output flag (Un\G48) and Latest error code
(Un\G19). For the action, refer to the following.

« Alarm Code List (__Z _ Page 174, Section 11.5)
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11.6.2

Troubleshooting of D/A conversion

176

(1) When an analog output value is not output LX)

Check item

Action

Is the external power supply 24VDC supplied?

« Is the external power supply wired correctly?

« Is the external power supply 24VDC supplied within the specified
range?

Check External power supply READY flag (X7), and take the
following actions if the flag is off.
+ Wire the external power supply referring to the wiring diagram.

(E:? Page 50, Section 6.3)
« Supply the external power supply 24VDC within the performance

specifications. (@ Page 24, Section 3.2)

Is there any problem with wiring, such as off or disconnection of analog
signal lines?

Check the faulty area by checking the signal line visually or
conductively.

Is the CPU module in the STOP status?

Change the status of the CPU module to RUN.

Is the offset/gain setting correct?

After turning OFF — ON — OFF Operating condition setting request
(Y9), compare the values of CH1 User range settings offset value
(Un\G210) to CH4 User range settings gain value (Un\G217) with
the values in the range reference tables. If the stored values are not
desired offset/gain values, perform the offset/gain setting again.
For the range reference table, refer to the following.

* Range reference tables (@ Page 145, Section 8.12 (3))

Is the output range setting correct?

Check Setting range (Un\G20). If the output range setting is
incorrect, correct the switch setting.

Is D/A conversion enable/disable setting (Un\GO) of the channel to
output data set to D/A conversion disable (1)?

Check D/A conversion enable/disable setting (Un\G0), and set D/A
conversion enable (0) using a program or parameter setting.

Is CHO Output enable/disable flag (Y1 to Y4) of the channel to output
data off?

Check the status of CHO Output enable/disable flag (Y1 to Y4).

If CHO Output enable/disable flag (Y1 to Y4) is off, review the
program. In addition, check that the CPU module is not in the STOP
status.

Is any digital value written to the channel to output?

Check CHO Digital value (Un\G1 to Un\G4).

Is Operating condition setting request (Y9) being executed?

Turn on and off Operating condition setting request (Y9) and check
that the analog output is performed properly.

If the analog output is performed properly, check the program on
whether the description of Operating condition setting request (Y9)
is correct.

Point/’

If the analog output value is not output even after the above actions are taken, the module may be failed. Please consult

your local Mitsubishi representative.




(2) When an analog output value is not output ()

Check the items in the following flow.

Step 1: Check the digital value.

Check that the digital value is written.

Step 2: Check the D/A conversion status.

Check the D/A conversion status in the
D/A converter module.

(Check that D/A conversion is properly
performed in the D/A converter module.)

When an analog value is
not output

CHAPTER 11 TROUBLESHOOTIN

Check the value stored in CHO Digital

value (Un\G1 to Un\G8).

The buffer memory area is monitored
with the monitor function™ of GX Works2.

Is the stored
value same as the
set digital value?

The write program is incorrect, or the
CPU module is in STOP status.

[ Checkitem 1

Check the value stored in CHO D/A

conversion status (Un\G1700 to Un\G1707).

The buffer memory area is monitored
with the monitor function™ of GX Works2.

Is
"External power supply OFF (-1)"
stored?"2

Yes

The external power supply 24VDC is
not supplied.

[L5 Check item 2

"D/A conversion disable (0)"
stored?

D/A conversion is disabled.

[ Check item 3

"Analog output disable (1)"
stored?

Analog output is disabled.
" Check item 4

Step 3: Check the analog output value.

Check the voltage value or current value

to be output from the D/A converter module.

Check the values stored in CH1

Analog output command value (Un\G1710)
to CH8 Analog output command value unit

The buffer memory areas are monitored
with the monitor function™ of GX Works2.

(Un\G1725).

Are both
Values stored in the analog
output command value the same as
the analog values to

Incorrect values are set.

[ = Checkitem5

Correct values are set.

[~ Checkitem 6

*1 Monitor the buffer memory areas using "Device/Buffer Memory Batch" or "Intelligent Function Module Monitor".
*2 Whether the external power supply 24VDC is supplied can be also checked with External power supply READY flag

(X7).

For details, refer to the following.

External power supply READY flag (X7) (7 Page 182, Appendix 1.1 (2))
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Point/

If the analog output value is not output even after the above actions are taken, the module may be failed. Please consult

your local Mitsubishi representative.

(a) Check item 1

The write program has an error or the CPU

module is in the STOP status. Check the following item.

Check item

Action

Does the write program of a digital value have any error?

Check CHO Digital value (Un\G1 to Un\G8). If the set value is not stored in CHO
Digital value (Un\G1 to Un\G8), review the write program.

Does the auto refresh setting have any error?

When the value stored in a device of the CPU module was transferred to CHO
Digital value (Un\G1 to Un\G8) by the auto refresh, check whether the auto refresh
setting was configured correctly.

Is the CPU module in the STOP status?

Change the status of the CPU module to RUN.

Point/’

The following shows the points for checking the write program.
* Program example of the D/A converter module for when the start I/O number is set to X/Y30

[Point 1]

module?

Are X/Y device numbers the ones assigned to the

"X/Y: 30 to 3F" in this example

Write

7 U3\

{MOV  K10000! G1

’

.

U3\
{mMov  K8000 : G2

([Point 2] Y (1Point3] )
Is the intelligent function module device described To write a digital input value using the TO instruction
properly?

U3\G1 [to H3 K1 K10000 K1 ]
L Set a buffer memory address in a decimal. T— Set a buffer memory address in a
decimal.
The first two digits of the start 1/0 The first two digits of the start I/O
number when it is expressed in three figures. number when it is expressed in three
Set "3" in this example. figures.
L ) U Set "3" in this example. )
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(b) Check item 2
The external power supply 24VDC is not supplied. Check the following item.

Check item Action
Is the external power supply 24VDC supplied? « Wire the external power supply referring to the wiring diagram. (E\/_;D Page 50,
* Is the external power supply wired correctly? Section 6.3)
« |s the external power supply 24VDC supplied within the specified « Supply the external power supply 24VDC within the performance specifications.
range? (5 Page 24, Section 3.2)

(c) Check item 3

D/A conversion is not enabled. Check the following item.

Check item Action
Is D/A conversion enable/disable setting (Un\GO0) of the channel to Check D/A conversion enable/disable setting (Un\G0), and set D/A conversion
output data set to D/A conversion disable (1)? enable (0) using a program or parameter setting.

Check that the analog output is performed properly after turning on and off Operating
condition setting request (Y9).

If the analog output is performed properly, check the program on whether the
description of Operating condition setting request (Y9) is correct.

Has Operating condition setting request (Y9) been executed?

(d) Check item 4

Analog output is not enabled. Check the following item.

Check item Action

Check the status of CHO Output enable/disable flag (Y1 to Y8).
data off? If CHO Output enable/disable flag (Y1 to Y8) is off, review the program. In addition,
’ check that the CPU module is not in the STOP status.

Is CHO Output enable/disable flag (Y1 to Y8) of the channel to output

(e) Check item 5

The setting value is incorrect. Check the following item.

Check item Action

Check Setting range (Un\G20, Un\G21). If the output range setting is incorrect,
correct the switch setting.

Is the output range setting correct?

After turning on and off Operating condition setting request (Y9), compare the values
of CH1 User range settings offset value (Un\G218) to CH8 User range settings gain
value (Un\G233) with the values in the range reference tables. If the stored values
Is the offset/gain setting correct? are not desired offset/gain values, perform the offset/gain setting again.

For the range reference table, refer to the following.

» Range reference tables (E/\? Page 145, Section 8.12 (3))

Bunooyss|qnoil 9°}|

(f) Check item 6

A correct value is set for each setting. Check the following item.

Check item Action

Is there any problem with wiring, such as off or disconnection of analog

signal lines? Check the faulty area by checking the signal line visually or conductively.
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(3) When HOLD of analog output value is not available

Check item

Action

Is the analog output HOLD/CLEAR function setting correct?

Check HOLD/CLEAR function setting (Un\G26, Un\G27). If the
HOLD/CLEAR function setting is incorrect, correct the switch
setting.

Is the D/A converter module used with the head module?

Refer to the points in the following section and check that the setting
is made for using the analog output HOLD/CLEAR function with the
head module.

* Analog Output HOLD/CLEAR Function (E? Page 71, Section
8.4)

Check the items in the following procedure.

(4) When analog value is not output in the wave output mode

No. Check item Action
Check that Offset/gain setting mode flag (XA) is off. Then, check
Normal (D/A Converter Processing) Mode is set for the drive mode
Is the drive mode setting correct? setting.
If Normal (D/A Converter Processing) Mode is not set, set Drive Mode
Setting to Normal (D/A Converter Processing) Mode.
1 Check the switch setting. . Check that Wave output lmode is set fc')'r Output mode (Uln\(ig)." .
Is the output mode setting correct? If the wave output mode is not set, set "Output mode setting" in "Switch
Setting" to "Wave output mode".
When Wave output mode is used, the user range setting cannot be
Is the user range setting selected? selected for the OUtpl,Jt ra‘nge.
If the user range setting is set to the output range, set the value other
than the user range setting.
Is D/A i ble/disable setti
S conversion enableicisable setiing Check D/A conversion enable/disable setting (Un\G0) and set D/A
(Un\GO) of the channel to output wave conversion enable (0)
data set to D/A conversion disable (1)? '
Is Operating condition setting request Turn OFF — ON — OFF Operating condition setting request (Y9) to
(Y9) being executed? enable the parameter setting of the wave output function.
Check the value in Wave data registry area (Un\G5000 to Un\G54999)
. which is used for the channel to output wave data.
Is any value written to Wave data During a pause of the wave output, the monitors of the wave output
registry area (Un\G5000 to Un\G54999 ;
wr?ich ?s used(for the channel to out ut) function can be checked. After setting the analog output HOLD/CLEAR
) s function to HOLD, set CHO Wave output start/stop request (Un\G1000
2 Checking the program wave data?
to Un\G1007) to Wave output pause request (2) to pause the wave
output. Then, check the monitors.
Check CHO Wave output status monitor (Un\G1100 to Un\G1107) of
Is CHO Wave output start/stop request the channel to output \A‘:ave data ( )
Un\G1000 to Un\G1007) of the channel )
(Un ) If CHO Wave output status monitor (Un\G1100 to Un\G1107) is set to
to output wave data set to Wave output
stop request (0)? Wave output stop (0), set CHO Wave output start/stop request
) (Un\G1000 to Un\G1007) to Wave output start request (1).
Is CHO Output enable/disable flag (Y1
P 9 ( Check the status of CHO Output enable/disable flag (Y1 to Y8). If CHOI
to Y8) of the channel to output wave ) . .
Output enable/disable flag (Y1 to Y8) is off, review the program.
data on?
Check External power supply READY flag (X7), and if the flag is off,
ly a 24VDC to the ext | ly terminal. The followi
Checking the connection Is the external power supply 24VDC supply ) 0 tne external power supply termina .e oflowing
3 shows the pin numbers of the external power supply terminal.

method

supplied?

* Pin number for the L60DA4: 16, 17
* Pin number for the LEODAVLS, L60DAIL8: 17, 18
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For details on the wave output function, refer to the following.
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11.7 Checking the Status of D/A Converter Module by the
System Monitor

To check the LED status or the setting status of the intelligent function module switch setting, select "H/W Information”
in the D/A converter module on the system monitor of GX Works2.

(1) Hardware LED information
LED status is displayed.

No. LED name On status

1) RUN LED 0000H: Indicates the LED off.

2) ERR. LED 0001H: Indicates the LED on.
Alternating indication between 0000H and 0001H: Indicates the LED flashing.

3) ALM LED (GX Works2 displays the communication status with the D/A converter module, so that the
displaying intervals of 0000H and 0001H are not always even.)

(2) Hardware switch information

The setting status of the intelligent function module switch setting is displayed.
For details on the setting status, refer to the following.

+ Intelligent function module switch setting ([Z= Page 238, Appendix 9.1 (2))

Item
Intelligent function module switch
L60DA4 L60DAVLS, L60DAIL8
RANGE RANGE1 Switch 1
— RANGE2 Switch 2
HOLD/CLEAR HOLD/CLEAR Switch 3
MODE MODE Switch 4
— — Switch 5 g
Q
>
8
=]
Monitor Status Module L'C_)'_
Iﬁ-ﬁ Moritaring Madel Hame: Le0D#4 Product 1111 inpononnonn-A 3
Display Format %
FH o c
»
Hji LED Information Hw S Infarmation o
Q.
Itern Yalue Item Yalue Ttern Yalue Item Walug g
1) RN 0001 ALM 0000 4—3) RANGE 0000 >
2) ERF 0000 - 0000 @)
HOLDJCLEAR 0000 o
MODE 0000 2
- 0000 )
=1
[
<
o
Q
=
[0]
(=2
<
=3
[0]
(2]
<
@
[]
Stop Monitor 3
<
o
3.
g
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Appendix 1 Details of /0 Signals

This section describes the details of 1/O signals of D/A converter module for the CPU module.
The 1/0 number described in Appendix 1 shows the case that the start I/O number of the D/A converter module is set
to "0".

Appendix 1.1  Inputsignal

(1) Module READY (X0) i)

Module READY (X0) turns ON to indicate that the preparation for the D/A conversion is completed after the
power-on or after the reset operation of the CPU module. In the following cases, Module READY (X0) turns off.
» In the offset/gain setting mode (In this case, the D/A conversion processing is executed).
* When a watch dog timer error occurs to the D/A converter module (In this case, the D/A conversion
processing is not executed).

(2) External power supply READY flag (X7) Gl

(a) When the external power supply is off, or when the time after the supply is less than
100ms

External power supply READY flag (X7) remains off, and the D/A conversion processing is not executed. The
analog output value becomes 0V/OmA.

(b) When the external power supply is turned off and on

External power supply READY flag (X7) turns on after 100ms. The D/A conversion processing is started on the
channels where the conversion is enabled.

ON
CPU module power J

ON
In normal mode: Module READY (X0)
In offset/gain setting mode: Offset/gain setting
mode flag (XA)
+ ON
External power supply OFF
100ms ON
[ >
External power supply READY flag (X7) ) OFF
D/A conversionis : D/A conversion is
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, >

not performed. performed.
>
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(c) When the external power supply is turned on and off
External power supply READY flag (X7) turns off, and the D/A conversion processing stops.

The analog output value becomes 0V/OmA.

When the external power supply is turned on again, External power supply READY flag (X7) changes its status
as described in (b) above, and the D/A conversion processing is restarted.

Point/’

® Use an external power supply that meets the specifications described in Performance Specifications (F:? Page 24,
Section 3.2). If an external power supply that does not meet the specifications is used, External power supply READY
flag (X7) may not turn on.

® When executing D/A output, check that Module READY (X0) and External power supply READY flag (X7) are on.
Digital
value write
com:nand )I((I)
I 1T

-
-

uo\
{MOVP K4000 G

(3) Operating condition setting completed flag (X9)

When changing the value of a buffer memory area, use Operating condition setting completed flag (X9) as an
interlock condition to turn on and off Operating condition setting request (Y9). For the buffer memory items that
require turning on and off Operating condition setting request (Y9) to enable a new value, refer to the following.
« List of Buffer Memory Address ([_ > Page 30, Section 3.5)
In the case of the following status, Operating condition setting completed flag (X9) turns OFF.
* When Operating condition setting request (Y9) is ON

Operating condition setting i
completed flag (X9) \ \

7777777 - Controlled by the D/A converter module > >

elel

——— Controlled by the program 33

ON a_ g

X X

— 13 Lo
Module READY (XO0) ) 50
! T 9

i ON ON =4

j 2.9,

A ( Lg =

4 OFF '/7 ® O

@

«Q

o}

o

[72]

Operating condition
setting request (Y9)
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(4) Offset/gain setting mode flag (XA) G

(a) Offset/gain setting mode

When registering the offset or gain value, which was adjusted with the offset/gain setting, Offset/gain setting
mode flag (XA) is used as an interlock condition to turn User range writing request (YA) OFF - ON — OFF.
For the offset/gain setting, refer to the following.

+ Offset/Gain Setting ([ Page 60, Section 7.5)

——————— - Controlled by the D/A converter module
——— Controlled by the program

Module READY (X0) OFF

ON
Offset/gain setting mode flag (XA) | ~T\_OFF -7
ON_i \\ ;
User range writing request (YA) OFF

(b) Normal output mode

In the user range setting restoration, use Offset/gain setting mode flag (XA) as an interlock condition to turn
User range writing request (YA) OFF - ON — OFF.

——————— - Controlled by the D/A converter module
— > Controlled by the program

ON
Module READY (X0)
ON
Offset/gain setting mode flag (XA) OFF Vel //’ OFF

\ 1
1 1

ON[ |/

User range writing request (YA) OFF " OFF

(5) Channel change completed flag (XB)

When changing a channel to perform the offset/gain setting, use Channel change completed flag (XB) as an
interlock condition to turn Channel change request (YB) OFF - ON — OFF.
For the offset/gain setting, refer to the following.

+ Offset/Gain Setting (7 Page 60, Section 7.5)

——————— - Controlled by the D/A converter module
— > Controlled by the program

Offset/gain setting mode Offset

specification (Un\G22), ><Channe| where offset or gain is specified ><
Offset/gain setting mode Gain
specification (Un\G23) ON
Channel change completed OFF ~ '7 OFF
flag (XB) ! \

ON; N

g )/

Channel change request (YB) OFF g OFF
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(6) Set value change completed flag (XC)
When adjusting the offset/gain setting, Set value change completed flag (XC) is used as an interlock condition to
turn Set value change request (YC) OFF - ON — OFF.
For the offset/gain setting, refer to the following.
+ Offset/Gain Setting ([_ 7 Page 60, Section 7.5)

——————— -+ Controlled by the D/A converter module
——— > Controlled by the program
ON

R ,¥|OFF
Set value change completed flag (XC) ————— /

Set value change request (YC)

(a) When the external power supply is off

Set value change completed flag (XC) does not turn on. Turn on the external power supply, and turn on and off
Set value change request (YC) again.

(7) Warning output signal (XE)

In D/A conversion enabled channels, if any digital value exceeds the warning output upper limit value or is below
the warning output lower limit value, Warning output signal (XE) turns ON.

——————— -+ Controlled by the D/A converter module
——— > Controlled by the program

Latest error code (Un\G19) 0 >< Warning />< 0
1

I |
! \
: ON L
) ) ‘9 v OFF
Warning output signal (XE) \ /
ll
ON I\
Warning output clear request z’,/l \. OFF
(YE) or Operating condition

setting request (Y9)

(a) Turning OFF Warning output signal (XE)
Change the digital value within the range between the warning output lower limit value and warning output
upper limit value, and turn on and off Warning output clear request (YE) or Operating condition setting request
(Y9). (At the timing of turning on Warning output clear request (YE) or Operating condition setting request (Y9),
Warning output signal (XE) and Latest error code (Un\G19) are cleared and the ALM LED turns off.)
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(8) Error flag (XF)

Error flag (XF) turns ON if an error occurs.

——————— -+ Controlled by the D/A converter module
—— Controlled by the program

0 >< Error >/< 0

| /

/ ON

I
|
! T
\

Latest error code (Un\G19)

\

Error flag (XF) OFF b L ™D\ OFF

Error clear request (YF) or B K.
Operating condition setting OFF i OFF
request (Y9)

(a) Turning OFF Error flag (XF)
Error flag (XF) turns off by eliminating the error cause and performing either of the following two operations.
* Turning on and off Error clear request (YF)
* Turning OFF - ON — OFF Operating condition setting request (Y9)
At the timing of turning on Error clear request (YF) or Operating condition setting request (Y9), Error flag (XF)
and Latest error code (Un\G19) are cleared and the ERR. LED turns off.
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Appendix 1.2 output signal

(1) CHOI Output enable/disable flag (Y1 to Y8) Ea

This function sets whether to output the D/A-converted value or the offset value, for each channel.
ON : D/A conversion value
OFF : offset value

(a) D/A conversion speed
The D/A conversion speed is calculated by a conversion speed x (the number of conversion enabled channels)
regardless of turning on CHO Output enable/disable flag (Y1 to Y8). The conversion speed differs depending
on the module used.

Module Conversion speed
L60DA4 20us/CH
L60DAVLS, L60DAIL8 200us/CH

(2) Operating condition setting request (Y9)
To enable the initial setting of the D/A converter module, turn Operating condition setting request (Y9) OFF —- ON
— OFF.
For the contents of the initial setting which becomes enabled and the timing of turning the signal OFF — ON —
OFF, refer to the following.
+ Operating condition setting completed flag (X9) ((Z=_ Page 183, Appendix 1.1 (3))

By eliminating the error cause and turning OFF — ON — OFF this signal while an error or a warning is occurring,
the error and the warning is cleared.

In the wave output mode, check that CHO Wave output status monitor (Un\G1100 to Un\G1107) in all channels
are set to Wave output stop (0) and turn on and off Operating condition setting request (Y9). When Operating
condition setting request (Y9) is turned on and off with a channel set to other than the Wave output stop, an error
occurs. The error code (200) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED
turns on. The initial setting cannot be enabled.

jeubis yndinQ z'| xipuaddy

sieubis O/l 40 siieleq | xipusddy

(3) User range writing request (YA) Gl

(a) Offset/gain setting mode
Turn User range writing request (YA) OFF — ON — OFF to register the adjusted offset/gain setting values in
the D/A converter module.
At the timing of turning on this signal, data is written to the flash memory.
For the timing of turning the signal OFF — ON — OFF, refer to the following.
+ Offset/gain setting mode flag (XA) ((_= Page 184, Appendix 1.1 (4))
For the offset/gain setting, refer to the following.

+ Offset/Gain Setting ([~ Page 60, Section 7.5)
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(b) Normal output mode
Turn on and off User range writing request (YA) to restore the user range setting.
For the timing of turning the signal OFF — ON — OFF, refer to the following.

+ Offset/gain setting mode flag (XA) (> Page 184, Appendix 1.1 (4))
For user range restoration, refer to the following.

+ Save/Restoration of Offset/Gain Value (_=_ Page 140, Section 8.12)

(c) Wave output mode

Even though User range writing request (YA) is turned OFF — ON — OFF in the wave output mode, the user
range cannot be restored. When restoring the user range, set the normal output mode.

(4) Channel change request (YB)

Turn Channel change request (YB) OFF —» ON — OFF to change a channel to perform the offset/gain setting.
For the timing of turning the signal OFF — ON — OFF, refer to the following.

+ Channel change completed flag (XB) ((_5  Page 184, Appendix 1.1 (5))
For the offset/gain setting, refer to the following.

+ Offset/Gain Setting (_>_ Page 60, Section 7.5)

(5) Set value change request (YC)
Turn Set value change request (YC) OFF — ON — OFF to change the analog output value during the adjustment
of offset/gain setting.
The analog output value is changed according to the value set in Offset/gain adjustment value specification
(Un\G24).
For the timing of turning the signal OFF — ON — OFF, refer to the following.
+ Set value change completed flag (XC) ((_7 Page 185, Appendix 1.1 (6))
For the offset/gain setting, refer to the following.

+ Offset/Gain Setting ((_ = Page 60, Section 7.5)

(6) Warning output clear request (YE)

Turn Warning output clear request (YE) OFF — ON — OFF to clear the warning output.
For the timing of turning the signal OFF — ON — OFF, refer to the following.

+ Warning output signal (XE) (5 Page 185, Appendix 1.1 (7))

(7) Error clear request (YF) G

To clear Error flag (XF) and Latest error code (Un\G19), turn on and off Error clear request (YF).
For the timing of turning the signal OFF — ON — OFF, refer to the following.

+ Error flag (XF) (Z= Page 186, Appendix 1.1 (8))
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Appendix 2 Details of Buffer Memory Addresses

The following describes the details of buffer memory.

(1) D/A conversion enable/disable setting (Un\GO)

Set whether to enable or disable D/A conversion for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
[oJoJoJo]oJo[o [ o [chslch7[chelchs|cha]cHa]cHz[cH1]
\ / /

b4 to b15 of the L60DA4, and b8 to b15 of 0: D/A conversion enable
the L60DAVL8 and L60DAILS8 are fixed to 0. 1: D/A conversion disable

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to D/A conversion disable (1).

(2) CHO Digital value (Un\G1 to Un\G8) Gl

This is the area where the digital value in signed 16-bit binary for performing the D/A conversion is written from
the CPU module.
* The setting range is as follows;

If the scaling function is
If the scaling function is disabled 1
enabled
Module Output range setting
. A written digital value out of the
ttabl I ttabl
Settable range (practical range) AR B e e Settable range
0: 4 to 20mA
1: 0 to 20mA 0 to 20479 20480 or more: 20479
2:1to 5V (practical range: 0 to 20000) -1orless: 0
L60DA4
3:0to 5V
4:-10to 10V -20480 to 20479 20480 or more: 20479
F: User range setting (practical range: -20000 to 20000) -20481 or less: -20480
0: 4 to 20mA -32000 to 32000
1:0 to 20mA 0 to 8191 8192 or more: 8191
2:1to 5V (practical range: 0 to 8000) -1orless: 0
L60DAVLS, 3:0to 5V
L60DAIL8
-16384 to 16383 16384 or more: 16383
4:-10 to 10V .
(practical range: -16000 to 16000) -16385 or less: -16384
F: User range settin -8192 to 8191 8192 or more: 8191
: 9 9 (practical range: -8000 to 8000) -8193 or less: -8192

*1 When the scaling function is enabled, the settable range and practical range depend on the settings for scaling upper
and lower limit values.
* When the value out of the setting range is written, the D/A conversion is performed with the upper and lower

limit value of the settable range. In addition, a check code is stored in CHO Set value check code (Un\G11 to
Un\G18) and the error code (600) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the
ERR. LED turns on.
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(a) Default value

All channels are set to 0.

Point/’

In the wave output mode, this area is disabled because registered wave data is output.

(3) Output mode (Un\G9) Gl

The output mode set in the switch setting can be checked in this area.

Module Output mode Conversion speed Stored value

Normal output mode 20us/CH 0

L60DA4 50us/CH 1
Wave output mode

80us/CH 2

L60DAVLS Normal output mode 0

’ 200us/CH
L60DAIL8 Wave output mode 1

Point/’

The output mode cannot be changed in Output mode (Un\G9).
Change the output mode in the switch setting.
For the switch setting, refer to the following.

« Switch Setting ((_ > Page 56, Section 7.2)

(4) CHO Set value check code (Un\G11 to Un\G18) 22l

When the set digital value is out of the settable range, a check code is stored. The following items are the
checking targets.

* In normal output mode: CHO Digital value (Un\G1 to Un\G8)

» In wave output mode: Digital value being output in Wave data registry area (Un\G5000 to Un\G54999)
[Data checking method]
The buffer memory address of the wave data with the digital value out of the setting range can be checked by the
following.
CH1 Wave output digital value outside the range Address monitor (L) (Un\G1156) to CH8 Wave output digital
value outside the range Address monitor (H) (Un\G1171) (_Z Page 209, Appendix 2 (32))
The following shows the check codes.

Check code Description
000FH A digital value exceeding the settable range is written.
00FOH A digital value falling short of the settable range is written.

A digital value falling short of the setting range and digital value exceeding the setting range are written.
00FFH The check code of 00FFH is stored in the following case, for example. Write the digital value exceeding the settable
range, first. Then, write the digital value falling short of the settable range before resetting the check code.

Once the check code is stored, the code remains even the digital value is within the settable range.

While the scaling function is enabled, the check is performed to the scale-converted value of CHO Digital value
(Un\G1 to Un\G8).

Note that some errors may be observed in the digital value to which a check code is stored due to the calculation
error of scale conversion when a scale-converted value is out of the settable range.
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(a) Resetting the set value check codes

Rewrite the digital value to the value within the settable range and turn Error clear request (YF) OFF - ON —
OFF.

(5) Latest error code (Un\G19)

Error codes or alarm codes detected in the D/A converter module are stored.
For details on error codes or alarm codes, refer to the following.

+ Error Code List ((_5  Page 171, Section 11.4)
+ Alarm Code List ([ Page 174, Section 11.5)

(a) Clearing the error

Turn on and off Error clear request (YF) or Operating condition setting request (Y9).

(6) Setting range (Un\G20, Un\G21) G

The output range set in the switch setting can be checked in this area.

b15 to  b12b11 to b8 b7 to b4 b3 to b0
Un\G20 (Setting range CH1 to CH4) | CH4 | CH3 | CH2 | CH1 |

b15 to  b12b11 to b8 b7 to b4 b3 to b0
Un\G21 (Setting range CH5 to CH8) | CH8 | CH7 | CH6 | CH5 |

For the L60DA4, data in Un\G21 are fixed to 0.

Output range Stored value
4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
-10 to 10V 4H
User range setting FH

Point/

@ Output range cannot be changed in Setting range (Un\G20, Un\G21).
Change the output range in the switch setting.
For the switch setting, refer to the following.

+ Switch Setting (__3  Page 56, Section 7.2)

® When OH (default) is set in the intelligent function module switch setting for the LEODAVLS, the operation is performed
according to the setting of 2H (1 to 5V) and 2H is stored in these buffer memory areas.
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(7) Offset/gain setting mode Offset specification (Un\G22), Offset/gain setting
mode Gain specification (Un\G23)

Specify the channel to perform the offset/gain setting adjustment.
» Offset/gain setting mode Offset specification (Un\G22): Channel in which the offset value is adjusted

» Offset/gain setting mode Gain specification (Un\G23): Channel in which the gain value is adjusted
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
Offset/gain setting mode Offset specification (Un\G22)[ 0 | O [ O [ 0 | O | O | O | O |CH8|CH7|CHB|CH5[CH4|CH3|CH2[CH1
Offset/gain setting mode Gain specification (Un\G23)[ o | o o | o |l o | 0o | 0 | 0 |cHs|cH7|cHelcH5|cH4lcH3|cH2|cH1
\ / \ /

b4 to b15 of the L60DA4, and b8 to b15 of 1: Setting-target channel
the L60DAVL8 and L60DAILS8 are fixed to 0. 0: Disable

(a) Enabling the setting

In the offset/gain setting mode, turn on and off Channel change request (YB) to enable the setting.

(b) Default value

All channels are set to Disable (0).

Point/’

® Multiple channels cannot be set at a time. When multiple channels are set at a time, the offset/gain setting mode error
occurs. The error code (500) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

@ Set one of Offset/gain setting mode Offset specification (Un\G22) or Offset/gain setting mode Gain specification (Un\G23)
to Invalid (0).
If both buffer memory areas are set to Invalid (0) at a time, an error (error code: 500) occurs.

@ For details on offset/gain setting, refer to the following.
Offset/Gain Setting ({_>  Page 60, Section 7.5)

(8) Offset/gain adjustment value specification (Un\G24)

This is the area to set the adjustment value of analog output value in the offset/gain setting mode.

El The setting value of 1000 corresponds to:
the analog adjustment value of approx. 0.33V (in voltage output) or approx. 0.69mA (in current output).

(a) Setting range
» The setting range is -3000 to 3000.
« If a value out of the above setting range is set, an error occurs. The error code (700) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

(b) Enabling the setting
Turn OFF — ON — OFF Set value change request (YC) to enable the setting.
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(9) HOLD/CLEAR function setting (Un\G26, Un\G27) G
The HOLD/CLEAR function setting status of the D/A converter module can be checked.
For details on the HOLD/CLEAR function, refer to the following.
+ Analog Output HOLD/CLEAR Function (_ 7 Page 71, Section 8.4)

UnG26 (HOLD/CLEAR b15 to b12b11 to b8 b7 to b4 b3 to b0
n
( | CH4 | CH3 | CH2 | CH1 |

function setting CH1 to CH4)

U2 (HOLDICLEAR b15 to b12b11 to b8 b7 to b4 b3 to  bO
maG27 ( [ cwe | cHr | cwe | cHs |

function setting CH5 to CH8)

For the L60DA4, data in Un\G27 is fixed to 0.

O

ES

HOLD/CLEAR function setting Stored value
CLEAR OH
HOLD 1 to FH (value other than 0)

Point/

The setting cannot be changed with HOLD/CLEAR function setting (Un\G26, Un\G27).
For changing the setting, refer to the following.

+ Switch Setting ((_ > Page 56, Section 7.2)

(10)Warning output setting (Un\G47)

Sets whether to enable or disable the warning output for each channel.
For details on the warning output function, refer to the following.

+ Warning Output Function ((_5 Page 83, Section 8.7)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[oJoJoJoJoJo[o] o [chslchr[chelcHs|cha]cHa]cHz[cH]

/ /
b4 to b15 of the L60DA4, and b8 to b15 of 0: Enable
the L60DAVL8 and L60DAILS8 are fixed to 0. 1: Disable

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).
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(11)Warning output flag (Un\G48) ZIli

Whether the warning is upper limit warning or lower limit warning can be checked for each channel.
For details on the warning output function, refer to the following.

+ Warning Output Function (_5 Page 83, Section 8.7)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

CHB8|CHB8|CH7|CH7|CH6|CH6|CH5|CH5|CH4|CH4|CH3|CH3|CH2|CH2|CH1|{CH1
Eo|EolEo|Eo|EolEo|Eo|Eo|Eo|Eo|Eo|Eo|Eo|lEolEl|Eo
o1 o= bl 1 all 0 bl a1 bl bl o1 a1 heul1 =1 bl bl bl
golgg|gg|gcfec(ge|eg(do|eg|gg(eg|gg|eg(de|eg|(ds
S 15315 a5 183158 |15 158 |13 (8 |5 (8 |5
/ /
b8 to b15 of the L60DA4 are 0: Normal
fixed to 0. 1: Alarm ON

(a) Warning output flag (Un\G48) status
When a warning is detected on any of the following conditions, Alarm on (1) is stored to Warning output flag
corresponding to the channel.
* When the digital value is out of the range set in CH1 Warning output upper limit value (Un\G86) to CH8
Warning output lower limit value (Un\G101) in the normal output mode
* When the value of Wave data registry area (Un\G5000 to Un\G54999) to be output is out of the range set in

CH1 Warning output upper limit value (Un\G86) to CH8 Warning output lower limit value (Un\G101) in the
wave output mode

When an error is detected in any D/A conversion enabled or Warning output enabled channels, Warning output
signal (XE) is also turned on.

(b) Clearing the Warning output flag

To clear Warning output flag (Un\G48), set a digital value within the setting range and turn on and off Warning

output clear request (YE). Warning output flag (Un\G48) can also be cleared by turning on and off Operating
condition setting request (Y9).

(12)Scaling enable/disable setting (Un\G53)

Sets whether to enable or disable the scaling for each channel.
For details on the scaling function, refer to the following.

+ Scaling Function ((Z5~ Page 77, Section 8.6)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o]ofo]o]o]o]o] o [cHslcHr|cHs|cHs|cralcHs|cHa]cHi

\ / /
b4 to b15 of the L60DA4, and b8 to b15 of 0: Enable
the LBODAVL8 and L60DAILS are fixed to 0. 1: Disable

The scaling function cannot be used in the wave output mode. In the channel where Scaling enable/disable
setting is set to Enable (0), an error occurs. The error code (210) is stored in Latest error code (Un\G19), Error
flag (XF) turns on, and the ERR. LED turns on.

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).
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(13)CH1 Scaling lower limit value (Un\G54) to CH8 Scaling upper limit value
(Un\G69) 2R

Set the scale conversion range for each channel.
For details on the scaling function, refer to the following.

+ Scaling Function (5~ Page 77, Section 8.6)

(a) Setting range

» Setting range: -32000 to 32000

» In the channel where a value out of the above setting range is set, an error occurs. The error code (900) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

» The value to be set must satisfy the condition of Scaling upper limit value > Scaling lower limit value. In the
channel where a value does not satisfy the condition, an error occurs. The error code (910) is stored in
Latest error code (Un\G19), and Error flag (XF) and the ERR.LED turn on.

* When Scaling enable/disable setting (Un\G53) is set to Disable (1), the settings for CH1 Scaling lower limit
value (Un\G54) to CH8 Scaling upper limit value (Un\G69) are ignored.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

Because 0 is set as the default value, change the setting value for the scaling function.
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(14)CH1 Warning output upper limit value (Un\G86) to CH8 Warning output lower
limit value (Un\G101) G2

Set the upper and lower limit values of the warning output range.
For details on the warning output function, refer to the following.
+ Warning Output Function (_5 Page 83, Section 8.7)

(a) Setting range

» Setting range: -32768 to 32767

* When the scaling function is used, consider the scaling range and specify values.

» The value to be set must satisfy the condition of Warning output upper limit value > Warning output lower
limit value. In the channel where a value does not satisfy the condition, an error occurs. The error code
(620) is stored in Latest error code (Un\G19), and Error flag (XF) and the ERR.LED turn on.

* When Warning output setting (Un\G47) is set to Disable (1), the settings for CH1 Warning output upper limit
value (Un\G86) to CH8 Warning output lower limit value (Un\G101) are ignored.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

Because 0 is set as the default value, change the setting value for the warning output function.
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(15)Mode switching setting (Un\G158, Un\G159)

Set the setting value for the mode to be switched to.

Setting value
Mode switching to
Un\G158 Un\G159
Normal output mode 0964H 4144H
Offset/gain setting mode 4144H 0964H

(a) Setting procedure
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) After the mode switching
When the mode is switched, this area is cleared to zero and Operating condition setting completed flag (X9) is
turned to OFF.
After checking that Operating condition setting completed flag (X9) is OFF, turn Operating condition setting
request (Y9) to OFF.

Point />

® Even though a value is set in this area in the wave output mode, the set value is ignored and only the operating condition
is changed. (The mode cannot be switched from the normal mode to the offset/gain setting mode, and from the
offset/gain setting mode to the normal mode.) To switch the mode in the wave output mode, use "Drive Mode Setting" of
the switch setting.
For the switch setting, refer to the following.

+ Switch Setting ({(_ > Page 56, Section 7.2)

@ In the following cases, the mode is not switched and only the operating condition is changed.
* When a value other than the above setting values is written and Operating condition setting request (Y9) is turned
on and off
* When the same setting value as the one of the current drive mode is written and Operating condition setting
request (Y9) is turned on and off

(16)Pass data classification setting (Un\G200) (X3

This is the area for saving and restoring the offset/gain setting value in user range setting.
Specify the offset/gain setting value to be saved and restored as either voltage or current.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofolo]Jofofo]o]o]o]o [cHdcH3cHalcH1]
\ / \ /

Data for b4 to b15 are fixed to "0". 0: Voltage
(Even when the value is set, the setting value is ignored.) 1: Current
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(17)CHO Offset/gain setting value saving area (Un\G202 to Un\G233)

The data to be used for restoring the offset/gain setting value in the user range setting is stored.

Data assignment in these areas differ depending on the module used.

Description
Address
L60DA4 L60DAVLS, L60DAIL8
Un\G202 CH1 Industrial shipment settings offset value CH1 Industrial shipment settings offset value
Un\G203 CH1 Industrial shipment settings gain value CH1 Industrial shipment settings gain value
Un\G208 CH4 Industrial shipment settings offset value CH4 Industrial shipment settings offset value
Un\G209 CH4 Industrial shipment settings gain value CH4 Industrial shipment settings gain value
Un\G210 CH1 User range settings offset value CH5 Industrial shipment settings offset value
un\G211 CH1 User range settings gain value CHS5 Industrial shipment settings gain value
Un\G216 CH4 User range settings offset value CHB8 Industrial shipment settings offset value
un\G217 CH4 User range settings gain value CHB8 Industrial shipment settings gain value
Un\G218 System area CH1 User range settings offset value
Un\G219 System area CH1 User range settings gain value
Un\G232 System area CH8 User range settings offset value
Un\G233 System area CH8 User range settings gain value

When the following operations are performed, data to be used is stored (saved).

» Writing the initial settings by a programming tool

* Turning OFF — ON Operating condition setting request (YQ)*1

» Turning OFF — ON User range writing request (YA) (in offset/gain setting mode)
*1 The data is not saved when the setting value is written to Mode switching setting (Un\G158, Un\G159).

When restoring the offset/gain setting value in user range setting, set the data saved in this area to the same area
in the D/A converter module where the data is restored.
For details on the offset/gain value setting and how to save/restore the offset/gain value, refer to the following.

+ Offset/Gain Setting (__ Page 60, Section 7.5)
+ Save/Restoration of Offset/Gain Value (_=_ Page 140, Section 8.12)
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(18)CHLI Wave output start/stop request (Un\G1000 to Un\G1007) (i

This area is for requesting the start, stop and pause of the wave output for each channel. This area can be set
only in the wave output mode.
For details on the wave output function, refer to the following.

» Wave Output Function (5 Page 86, Section 8.8)

Wave output start/stop request Setting value
Wave output stop request 0
Wave output start request 1

Wave output pause request 2

« Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

» Even though the setting value is changed with Step action wave output request (Un\G1072) being ON (1),
the change is not applied.

» When Step action wave output request (Un\G1072) is set ON (1) - OFF (0), the wave output status
becomes a stop and Wave output stop request (0) is set for all channels.

» In the channel where a value out of the above setting range is set, an error occurs. The error code (230) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The operation of
the wave output before the change continues.

(a) Default value

All channels are set to Wave output stop request (0).

(19)CHLI Output setting during wave output stop (Un\G1008 to Un\G1015) (i
This area is for setting the analog output during the wave output stop for each channel. This area can be set only
in the wave output mode.

For details on the wave output function, refer to the following.
+ Wave Output Function ({_5 Page 86, Section 8.8)

Analog output value Description Setting value
0V/OmA 0V or OmA is output. 0
Offset value The offset value of the set output range is output. 1

Output value during wave output | The value setin CHO Output value during wave output stop (Un\G1016 to Un\G1023) is
stop output.

2

« Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

» In the channel where a value out of the above setting range is set, an error occurs. The error code (300) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The wave output
cannot be executed.

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Offset value (1).
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(20)CHLI Output value during wave output stop (Un\G1016 to Un\G1023) Ciis)

This area is for setting the value to be output during the wave output stop for each channel. When CHO Output
setting during wave output stop (Un\G1008 to Un\G1015) is set to Output value during wave output stop (2), the
value set in this area is output after the D/A conversion. This area can be set only in the wave output mode.

For details on the wave output function, refer to the following.

+ Wave Output Function ((_7_ Page 86, Section 8.8)

(a) Setting range

» The setting range depends on the set output range. Follow the setting range below.

Module Output range Settable range
4 to 20mA
0 to 20mA
0 to 20479 (practical range: 0 to 20000)
L60DA4 1to 5V
0to 5V
-10to 10V -20480 to 20479 (practical range: -20000 to 20000)
4 to 20mA
0 to 20mA
0 to 8191 (practical range: 0 to 8000)
L60DAVLS, L60DAIL8 1to 5V
0to 5V
-10to 10V -16384 to 16383 (practical range: -16000 to 16000)

« Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

» In the channel where a value out of the above setting range is set, an error occurs. The error code (310) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The wave output
cannot be executed. However, when the value of CHO Output setting during wave output stop (Un\G1008 to
Un\G1015) is the value other than Output value during wave output stop (2), the error above does not occur
and Error code (310) is not stored.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/

Because 0 is set as the default value, change the setting value for CHO Output value during wave output stop (Un\G1016 to
Un\G1023) if CHO Output setting during wave output stop (Un\G1008 to Un\G1015) is set to Output value during wave
output stop (2).
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(21)CH1 Wave pattern start address setting (L) (Un\G1024) to CH8 Wave pattern
start address setting (H) (Un\G1039)

This area is for setting the start address of the wave pattern to be output for each channel. The D/A conversion
starts from the digital value of the buffer memory address set in this area and the converted values are output
sequentially.

This area can be set only in the wave output mode.

Set this area in 32-bit signed binary.

CH1 Wave pattern start address setting (H) (Un\G1025) CH1 Wave pattern start address setting (L) (Un\G1024)
b31 b16b15 b0
ctrrrrrrr PP PP PP
L Data part

Signed bit

0: Positive (fixed)
For details on the wave output function, refer to the following.
» Wave Output Function (> Page 86, Section 8.8)

(a) Setting range

» The setting range is 5000 to 54999. Set this area within the range of the buffer memory address in Wave
data registry area (Un\G5000 to Un\G54999).

« Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

» In the channel where a value out of the above setting range is set, an error occurs. The error code (320) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The wave output
cannot be executed.

» Set the setting values of these areas and the setting values of CH1 Wave pattern data points setting (L)
(Un\G1040) to CH8 Wave pattern data points setting (H) (Un\G1055) within the range satisfying the following
condition.

[Wave pattern start _ Wave pattern data ]

=<
address setting points setting = 54999

In the channel where a value does not satisfy the condition, an error occurs. The error code (370) is stored in
Latest error code (Un\G19), and Error flag (XF) and the ERR.LED turn on. The wave output cannot be
executed.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 5000.
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(22)CH1 Wave pattern data points setting (L) (Un\G1040) to CH8 Wave pattern data
points setting (H) (Un\G1055) X&)

This area is for setting the points of the wave pattern to be output for each channel. From the start address of the
wave pattern, the D/A conversion starts for the points of wave data set in this area and the converted values are
output. This area can be set only in the wave output mode.

Set this area in 32-bit signed binary.

CH1 Wave pattern data points setting (H) (Un\G1041) CH1 Wave pattern data points setting (L) (Un\G1040)

A A
s N N

b31 b16b15 b0

L Data part
Signed bit

0: Positive (fixed)

For details on the wave output function, refer to the following.
+ Wave Output Function ((_7_ Page 86, Section 8.8)

(a) Setting range

» The setting range is 1 to 50000. Up to the number of the data points in Wave data registry area (Un\G5000
to Un\G54999) can be set.

» Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

» In the channel where a value out of the above setting range is set, an error occurs. The error code (330)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The wave
output cannot be executed. However, when the values of CH1 Wave pattern start address setting (L)
(Un\G1024) to CH8 Wave pattern start address setting (H) (Un\G1039) are out of the setting range, the
error above does not occur and Error code (330) is not stored.

» Set the setting values of these areas and the setting values of CH1 Wave pattern start address setting (L)
(Un\G1024) to CH8 Wave pattern start address setting (H) (Un\G1039) within the range satisfying the
following condition.

[Wave pattern start _ Wave pattern data j

<
address setting points setting = 54999

In the channel where a value does not satisfy the condition, an error occurs. The error code (370) is stored in
Latest error code (Un\G19), and Error flag (XF) and the ERR.LED turn on. The wave output cannot be
executed.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

Because 0 is set as the default value, change the setting value for the wave output function.

202



APPENDI

O

ES

(23)CHLI Wave pattern output repetition setting (Un\G1056 to Un\G1063) i u

This area is for setting the repeat count to output the wave pattern repeatedly. This area can be set only in the
wave output mode.
For details on the wave output function, refer to the following.

» Wave Output Function (5 Page 86, Section 8.8)

(a) Setting range

* Follow the setting range below.

Setting value Description
-1 The wave pattern is output in analog unlimitedly.
1to 32767 The wave pattern is output in analog for the counts of the setting value.

« Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

» In the channel where a value out of the above setting range is set, an error occurs. The error code (340)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The wave
output cannot be executed.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 1.

(24)CHO Constant for wave output conversion cycle (Un\G1064 to Un\G1071)

Set the constant to decide the conversion cycle (specify a multiple of the conversion speed). The conversion
cycle can be set with the value set in this area under the following conditions.

Number of channels where Constant for wave output

Conversion cycle (us) = Conversion speed X L .
yole (us) P D/A conversion is enabled conversion cycle

This area can be set only in the wave output mode.
For details on the wave output function, refer to the following.

» Wave Output Function (5 Page 86, Section 8.8)

(a) Setting range
+ Setting range: 1 to 5000
« Even though the setting value is changed in the mode other than the wave output mode, the change is not
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applied.

« In the channel where a value out of the above setting range is set, an error occurs. The error code (350)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The wave
output cannot be executed.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 1.
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(25)Step action wave output request (Un\G1072) G

This area is for setting whether to start or end the wave output step action function for all channels in a batch.

This area can be set only in the wave output mode.

For details on the wave output step action function, refer to the following.

+ Wave output step action function ((_Z_ Page 126, Section 8.8.4)

Step action wave output request Setting value
OFF 0
ON 1

(a)

* When the setting value is changed OFF (0) — ON (1), the wave output status of all the channels set to D/A
conversion enable becomes to Wave output step action and the wave output step action function becomes
valid. Wave output step action (3) is stored in CHO Wave output status monitor (Un\G1100 to Un\G1107).

» When the setting value is changed ON (1) — OFF (0), the wave output status of all the channels becomes to
Wave output stop and the wave output step action function ends.

» Even though the setting value is changed in the mode other than the wave output mode, the change is not
applied.

+ In the channel where a value out of the above setting range is set, an error occurs. The error code (360) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on. The current wave
output status continues.

Default value
OFF (0) is set.
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(26)CHO Wave output step action movement amount (Un\G1080 to
Un\G1087) i

This area is for setting the wave output step action movement amount and for checking the movement

completion for each channel. The currently output wave data in Wave data registry area (Un\G5000 to
Un\G54999) is changed to the data with the buffer memory address which is added or subtracted by the setting
value in this area. Setting a value in this area starts to change the data. After the change is completed, No
movement (0) is stored.
This area can be set only when the following conditions are satisfied.

* In wave output mode

* When Wave output step action (3) is stored in CHO Wave output status monitor (Un\G1100 to Un\G1107)
Even though the setting value is changed not under the above conditions, the change is not applied.

For details on the wave output step action function, refer to the following.
+ Wave output step action function (= Page 126, Section 8.8.4)

(a) Setting range
» Setting range: -30000 to 30000
» Set the following value according to the direction to move.

Movement . Setting
. ) Description
direction value
No movement The buffer memory address of the wave data to be output is not moved. 0

The buffer memory address of the wave data to be output is moved in the address increasing direction
from the buffer memory address of the currently output wave data.

When 10000 is set in CHO Wave output step action movement amount (Un\G1080 to 1 to 30000
Un\G1087) with the buffer memory address of the currently output wave data being
Un\G30000

— The buffer memory address of the wave data to be output is changed to Un\G40000.

Forward movement
Example:

The buffer memory address of the wave data to be output is moved in the address decreasing direction
from the buffer memory address of the currently output wave data.

Reverse When -10000 is set in CHO Wave output step action movement amount (Un\G1080 to 1 to -30000
movement Example: Un\G1087) with the buffer memory address of the currently output wave data being
P& Un\G30000

— The buffer memory address of the wave data to be output is changed to Un\G20000.

» The following shows the available movement range with CHO Wave output step action movement amount
(Un\G1080 to Un\G1087).

[Wave pattern startj [Wave pattern start _ Wave pattern data j
address setting address setting points setting

« Even though the value which is out of the above setting range is set, no error occurs. When the value
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smaller than -30000 is set, the value is processed as -30000. When the value greater than 30000 is set, the
value is processed as 30000.

(b) Default value

All channels are set to No movement (0).
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(27)CHLI Wave output status monitor (Un\G1100 to Un\G1107) Ei

This area stores the wave output status for each channel.

Wave output status Stored value
Wave output stop 0
Wave output 1
Wave output pause 2
Wave output step action 3

The value is stored only in the wave output mode. In other than the wave output mode, 0 is stored.

(28)CH1 Wave output conversion cycle monitor (L) (Un\G1108) to CH8 Wave output
conversion cycle monitor (H) (Un\G1123)

This area stores the conversion cycle of the wave output in 32-bit signed binary for each channel. The unit of the
stored value is pus.
The value is stored only in the wave output mode. In other than the wave output mode, 0 is stored.

CH1 Wave output conversion cycle monitor (H) (Un\G1109) CH1 Wave output conversion cycle monitor (L) (Un\G1108)

A A
s N N

b31 b16 b15 b0

L Data section
Sign bit

0: Positive (fixed)

(a) Update of the stored value
When Operating condition setting request (Y9) is turned OFF — ON — OFF, the stored value is updated.

(29)CHLI Wave pattern output count monitor (Un\G1124 to Un\G1131) i

This area stores the output count of the wave pattern for each channel. The value is stored only in the wave
output mode. In other than the wave output mode, 0 is stored.

(a) Count of the wave pattern output

Outputting the set wave pattern once adds 1.

(b) Count range of the wave pattern output
» Count range: 0 to 32767

When the wave pattern output count is set to the unlimited repeat output, the count returns to 0 and starts from
1 again if it exceeds the count range.

(c) Reset of the stored value
In the following cases, the stored value of CHOO Wave pattern output count monitor (Un\G1124 to Un\G1131) is
reset.
* When Operating condition setting request (Y9) is turned OFF - ON — OFF
* When the wave output status becomes to other status from the wave output stop
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(30)CH1 Wave output current address monitor (L) (Un\G1132) to CH8 Wave output
current address monitor (H) (Un\G1147) Eiaa

This area stores the buffer memory address of the currently output wave data in 32-bit signed binary for each
channel. The value is stored only in the wave output mode. In other than the wave output mode, 0 is stored.

CH1 Wave output current address monitor (H) (Un\G1133) CH1 Wave output current address monitor (L) (Un\G1132)

A A

N\ a

b16 b15 b0

L Data section

Sign bit
0: Positive (fixed)

(a) Update of the stored value

The stored value is updated when the wave output status is the wave output or the wave output step action.

(b) Reset of the stored value
When Operating condition setting request (Y9) is turned OFF — ON — OFF, the stored value is reset.
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(31)CHLI Wave output current digital value monitor (Un\G1148 to Un\G1155) Gl

This area stores the currently output digital value for each channel. The value is stored only in the wave output
mode. In other than the wave output mode, 0 is stored.
The stored value depends on the wave output status.

Wave output status Stored value™

The digital value of the output set in CHO Output setting during wave output stop (Un\G1008 to Un\G1015) is
stored.

Set value of CHO Output setting during Stored value of CHO Wave output current
wave output stop (Un\G1008 to Un\G1015) digital value monitor (Un\G1148 to Un\G1155)

Wave output stop Ov/omA (0)
m

Offset value (1)

. Set value of CHO Output value during wave
Output value during wave output stop (2) output stop (Un\G1p016 to Un\G10923)

The digital value stored in the buffer memory address indicated in CH1 Wave output current address monitor (L)

W. tput
ave outpu (Un\G1132) to CH8 Wave output current address monitor (H) (Un\G1147) is stored.

The stored value depends on the setting of the analog output HOLD/CLEAR function.

Stored value of CHO Wave output current

il it R OLPIELERR L neel el ) digital value monitor (Un\G1148 to Un\G1155)

Wave output pause
putp The digital value stored in the buffer memory address indicated

HOLD setting in CH1 Wave output current address monitor (L) (Un\G1132)
in CH8 Wave output current address monitor (H) (Un\G1147).

CLEAR setting 0

The digital value stored in the buffer memory address indicated in CH1 Wave output current address monitor (L)

Wi tput st i
ave output step action (Un\G1132) to CH8 Wave output current address monitor (H) (Un\G1147) is stored.

*1 The stored value is for when D/A conversion enable/disable setting (Un\GO0) is set to D/A conversion enable (0) and
CHO Output enable/disable flag (Y1 to Y8) is on. For the analog output in other status, refer to the following.

« Analog Output HOLD/CLEAR Function ([_ = _ Page 71, Section 8.4)
In other than the wave output mode, 0 is stored.

(a) Reset of the stored value
When Operating condition setting request (Y9) is turned OFF — ON — OFF, the stored value is reset.
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(32)CH1 Wave output digital value outside the range Address monitor (L)
(Un\G1156) to CH8 Wave output digital value outside the range Address

monitor (H) (Un\G1171) Il

When the wave data with the digital value out of the setting range is output for each channel, the buffer memory

address to register the wave data is stored in 32-bit signed binary in this area.

When the multiple wave data with the digital value out of the setting range are detected, only the buffer memory
address of the wave data detected first is stored.

The value is stored only in the wave output mode. In other than the wave output mode, 0 is stored.

CH1 Wave output digital value outside the range Address CH1 Wave output digital value outside the range Address
monitor (H) (Un\G1157) monitor (L) (Un\G1156)
b31 b16 b15 b0

L Data section
Sign bit

0: Positive (fixed)

(a) Update of the stored value

When the first digital value out of the range is detected in the wave output status other than the wave output
stop, the stored value is updated.

(b) Reset of the stored value
To reset the stored value, correct the value of the wave data out of the setting range so that the value is within
the range, and perform any of the following operations.
» Turning on and off Error clear request (YF)
* Turning OFF - ON — OFF Operating condition setting request (Y9)
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(33)CH1 Wave output warning Address monitor (L) (Un\G1172) to CH8 Wave output
warning Address monitor (H) (Un\G1187)

This area stores the buffer memory address of the wave data in which a warning has occurred in 32-bit signed
binary for each channel. When a warning has occurred in the multiple wave data, only the buffer memory address
of the wave data where the warning occurred first is stored.

The value is stored only in the wave output mode. In other than the wave output mode, 0 is stored.

CH1 Wave output warning Address monitor (H) (Un\G1173) CH1 Wave output warning Address monitor (L) (Un\G1172)

A A
s N N

b31 b16 b15 b0

L Data section
Sign bit

0: Positive (fixed)

(a) Update of the stored value

When the first warning has occurred in the wave output status other than the wave output stop, the stored
value is updated.

(b) Reset of the stored value

Correct the value of the wave data in the wave output status which a warning has occurred so that the value is
within the setting range. Turning Warning output clear request (YE) OFF — ON — OFF or Operating condition
setting request (Y9) OFF — ON — OFF after correction resets the stored value.
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(34)CHO D/A conversion status (Un\G1700 to Un\G1707) ()

The operating status of D/A conversion is stored.
Use these areas for troubleshooting. For details, refer to the following.

+ When an analog output value is not output ((_> Page 177, Section 11.6.2 (2))

D/A conversion status Stored value Description

External power supply OFF -1 The external power supply 24VDC is not supplied.

DJA conversion disable 0 D/A conversion is disabled. D/A conversion is not performed on the corresponding
channel.

Analog output disable 1 Analog output is disabled. (D/A conversion is enabled.)”
Analog output is enabled.

Analog output enable 2 . . . “
Analog output is performed according to the digital value.

*1 The analog output status varies depending on the CPU module status or the setting of the analog output HOLD/CLEAR
function ("HOLD/CLEAR function" of "Switch Setting").
For details, refer to the following.

+ Combination of analog output status ([_ > Page 71, Section 8.4 (1))
*2 When the wave output function is used, the wave data is output according to the value stored in CHO Wave output
status monitor (Un\G1100 to Un\G1107).
For details, refer to the following.

« CHO Wave output status monitor (Un\G1100 to Un\G1107) (E:?j Page 206, Appendix 2 (27))

(35)CHO Analog output command value (Un\G1710, Un\G1712, Un\G1714,
Un\G1716, Un\G1718, Un\G1720, Un\G1722, Un\G1724) (3TE)

The analog value commanded to be output from the analog output circuit by the D/A converter module is stored.
This item is updated about every 1ms.
Use these areas for troubleshooting. For details, refer to the following.

+ When an analog output value is not output ((_>  Page 177, Section 11.6.2 (2))
The stored value of CHO Analog output command value (Un\G1710, Un\G1712, Un\G1714, Un\G1716,
Un\G1718, Un\G1720, Un\G1722, Un\G1724) varies as follows depending on the value stored in CHO D/A
conversion status (Un\G1700 to Un\G1707).

(a) For "Analog output disable (1)" and "Analog output enable (2)"
The following value is stored.
« Current output: The value obtained by the current output value [mA] x 100 is stored. For 20mA output, 2000
is stored.
» Voltage output: The value obtained by the voltage output value [V] x 100 is stored. For 10V output, 1000 is
stored.

(b) For "External power supply OFF (-1)" and "D/A conversion disable (0)"

The value 0 is stored.

Point/

Do not use the stored value of this item for actual control.
Use the stored value of this item as a guide to check the analog output status when starting a system.
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(36)CHO Analog output command value unit (Un\G1711, Un\G1713, Un\G1715,

Un\G1717, Un\G1719, Un\G1721, Un\G1723, Un\G1725) (D)

The unit of CHO Analog output command value (Un\G1710, Un\G1712, Un\G1714, Un\G1716, Un\G1718,
Un\G1720, Un\G1722, Un\G1724) is stored.
Use these areas for troubleshooting. For details, refer to the following.

+ When an analog output value is not output ("5 Page 177, Section 11.6.2 (2))

Unit

Stored value

x102mA

0

x102V

1

(37)RUN LED status monitor (Un\G1730) (IE)
The current RUN LED status is stored.

For details, refer to the following.

« PART NAMES ("5 Page 21, CHAPTER 2)

LED status Stored value Description
Off 0 Indicates that the LED is off.
On 1 Indicates that the LED is on.
Flashing (every 0.5s) 2 Indicates that the LED flashes.

(38)ERR LED status monitor (Un\G1731) (3K
The current ERR. LED status is stored.

For details, refer to the following.

« PART NAMES ({_5 Page 21, CHAPTER 2)

LED status Stored value Description
Off 0 Indicates that the LED is off.
On 1 Indicates that the LED is on.
Flashing (every 0.5s) 2 Indicates that the LED flashes.

(39)ALM LED status monitor (Un\G1732) (3E)
The current ALM LED status is stored.

For details, refer to the following.

« PART NAMES (5 Page 21, CHAPTER 2)

LED status Stored value Description
Off 0 Indicates that the LED is off.
On 1 Indicates that the LED is on.
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(40)Latest address of error history (Un\G1800) (i
Among Error history No. O (Un\G1810 to Un\G1969), the buffer memory address where the latest error code has

been stored is stored.

(41)Error history clear setting (Un\G1802) ()

Set whether to clear Error history No. O (Un\G1810 to Un\G1969) or not when turning on Error clear request (YF)
or Operating condition setting request (Y9).

Setting Setting value
Not clear 0
Clear 1

When a value out of the above setting range is set, the module operates with the setting of Not clear (0).

(a) Default value

Not clear (0) is set.

(42)Error history No. O (Un\G1810 to Un\G1969) G

Up to 16 errors that occurred in the module are recorded.
For details on the error log function, refer to the following.

+ Error Log Function ((_> Page 135, Section 8.9)

b15 to b8 b7 to b0
Un\G1810 Error code
Un\G1811 First two digits of the year Last two digits of the year
Un\G1812 Month Day
Un\G1813 Hour Minute Z
un\G1814 Second Day of the week E
Un\G1815 %
to System area N
Un\G1819 &
o,
q @
Item Stored data Example o
First two d!g!ts of the year/Last 2011H =4
two digits of the year §.
Month/Day Stored in BCD code. 0329H =
Hour/Minute 1035H 3
<
Second 40H g
The value that corresponds to the day of the week is stored in BCD code. =3
» Sunday: 0 g
+ Monday: 1 3
* Tuesday: 2
Day of the week . Wednesday: 3 02H
* Thursday: 4
* Friday: 5
* Saturday: 6

*1 Those are values when an error occurs at 10:35:40 on Tuesday, March 29th, 2011.
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(43)Wave data registry area (Un\G5000 to Un\G54999) Zii)

This area registers the wave data for analog output in the wave output mode.
This area can be set only in the wave output mode.
For details on the wave output function, refer to the following.

+ Wave Output Function ((_7 Page 86, Section 8.8)

(a) Setting range

* The setting range depends on the set output range. Follow the setting range below.

Module Output range Settable range
4 to 20mA
0 to 20mA
0 to 20479 (practical range: 0 to 20000)
L60DA4 1to 5V
0to 5V
-10to 10V -20480 to 20479 (practical range: -20000 to 20000)
4 to 20mA
0 to 20mA
0 to 8191 (practical range: 0 to 8000)
L60DAVLS, L60DAIL8 1to 5V
0to 5V
-10to 10V -16384 to 16383 (practical range: -16000 to 16000)

* In the channel where the wave data with a value out of the above setting range is output, an error occurs.
The error code (600) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED
turns on. The wave output continues. However, while the value out of the setting range is set, the

maximum or minimum value of the output range is output in analog.

214



APPENDI

O

ES

Appendix 3 10 Conversion Characteristic of D/A
Conversion

I/O conversion characteristic of D/A conversion means the slope of the line connected between the offset value and
gain value when converting the digital value written from the CPU module to analog output value (voltage or current
output).

(1) Offset value

This value is the analog output value (voltage or current) when the digital value set from the CPU module is 0.

(2) Gain value

This values is the analog output value (voltage or current) when the digital value set from the CPU module is as

follows.
Module Digital value
L60DA4 20000
+ 8000 (1 to 5V, 0 to 5V, user range setting)
L60DAVL8
+ 16000 (-10 to 10V)
L60DAIL8 8000

UOISIBAUOD) /[ JO 21ISLIBJ0BIBYD UOISIBAUOD O] € XIpuaddy
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(3) /O conversion characteristic of the L60DA4

(a) Voltage output characteristic

The following graph shows the voltage output characteristic.

10 =
N\
Y
5 = 8
> \ g
3 1 ‘\ 9
8 D
e ° 8
g — 2
: 3) ™ 2) g
= S
=2
-10 —
-20480 -20000 -10000 0 10000 2000020479
Digital value
No. Output range setting Offset value Gain value Digital value Resolution
1) 1to 5V 1V 5v 200pV
0 to 20000
2) 0to 5V ov 5V 250pV
3) -10 to 10V ov 10V 500uV
- - -20000 to 20000 "
— User range setting 1 1 333,V

*1 Set the offset value and gain value in user range setting within the range satisfying the following two conditions.
+ Setting range: -10 to 10V
+ Gain value - offset value > 6.6V

*2 Maximum resolution in the user range setting.

Point/’

Use the value within the practical digital input range and practical analog output range of each output range. If a value out of
the range is used, the accuracy may not fall within the range of performance specifications. (Do not use the value in the
dotted line in the graph above.)
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(b) Current output characteristic

The following graph shows the current output characteristic.
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AN 2)

5

4

0 —_

10000 20000~
Digital value 20479
No. Output range setting Offset value Gain value Digital value Resolution
1) 4 to 20mA 4mA 20mA 800nA
0 to 20000

2) 0 to 20mA 0mA 20mA 1000nA
— User range setting " " -20000 to 20000 700nA™2

*1 Set the offset value and gain value in user range setting within the range satisfying the following two conditions.

» Setting range: 0 to 20mA

+ Gain value - offset value > 13.8mA

*2 Maximum resolution in the user range setting.

Point />

Use the value within the practical digital input range and practical analog output range of each output range. If a value out of
the range is used, the accuracy may not fall within the range of performance specifications. (Do not use the value in the

dotted line in the graph above.)
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(4) 1/O conversion characteristic of the L60DAVLS

10 -
2 o
R 2) g
< «Q
(=]
= 3 o
& ) Y =
@ =1
GO g
®
-10 X
-16384 -16000 -8000 0 8000 8191 16000 16383
Digital value
No. Output range setting Offset value Gain value Digital value Resolution
1) 1to 5V 1V 5V 500V
0 to 8000
2) 0to 5V ov 5V 625uV
3) -10 to 10V ov 10V -16000 to 16000 6251V
— User range setting " " -8000 to 8000 320uVv72

*1 Set the offset value and gain value in user range setting within the range satisfying the following two conditions.
+ Setting range: -10 to 10V
+ Gain value - offset value > 2.6V

*2 Maximum resolution in the user range setting.

Point/’

Use the value within the practical digital input range and practical analog output range of each output range. If a value out of
the range is used, the accuracy may not fall within the range of performance specifications. (Do not use the value in the
dotted line in the graph above.)
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(5) 1/0 conversion characteristic of the L60DAILS8
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AN 2)
5
4
0 —_—
4000 8000‘\81 o
Digital value
No. Output range setting Offset value Gain value Digital value Resolution
1) 4 to 20mA 4mA 20mA 2000nA
0 to 8000
2) 0 to 20mA OmA 20mA 2500nA
— User range setting " " -8000 to 8000 707nA"2

*1 Set the offset value and gain value in user range setting within the range satisfying the following two conditions.

» Setting range: 0 to 20mA
* Gain value - offset value > 5.7mA
*2 Maximum resolution in the user range setting.

Point />

Use the value within the practical digital input range and practical analog output range of each output range. If a value out of
the range is used, the accuracy may not fall within the range of performance specifications. (Do not use the value in the

dotted line in the graph above.)
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Appendix 4 D/A Conversion Accuracy

220

This is the accuracy for the maximum value of analog output value.

Even when changing the offset/gain setting and output range to change the output characteristics, the accuracy does
not change and is kept within the range of described performance specifications.

The following graph shows the fluctuation range of accuracy when the range of -10 to 10V is selected for the L60DA4.

Voltage
[ fluctuation
range

(/) abeyjon indino Bojeuy
o

-10
-20000 0 20000
Digital value

The fluctuation range varies depending on the ambient temperature as follows.
Note that the case under noise effect is excluded.

Fluctuation range
Module
Ambient temperature: 25+5°C Ambient temperature: 0 to 55°C
L60DA4 Within £0.1% Within £0.3%
L60DAVL8 Within £0.3% Within £0.5%
L60DAIL8 Within £0.3% Within £1.0%

El When the range of -10 to 10V is selected for the L60DA4, the analog output accuracy is within £0.1%
(£10mV) when the ambient temperature is 25+5°C, and within £0.3% (£30mV) when the ambient
temperature is 0 to 55°C.
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Appendix & Dedicated Instruction

This chapter describes the dedicated instructions that can be used in D/A converter module.

Appendix 5.1 Instruction list

The following shows the dedicated instructions that can be used in D/A converter module.

Instruction Description

* The operation mode is changed from the normal output mode to the offset/gain setting mode.

G(P).OFFGAN

) * The operation mode is changed from the offset/gain setting mode to the normal output mode.
G(P).OGLOAD The offset/gain set value in the user range setting is read out to the CPU module.
G(P).OGSTOR The offset/gain set value in the user range setting stored in the CPU module is restored to the D/A converter

module.
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Appendix 5.2

G(P).OFFGAN

Command
G.OFFGAN L || [G.OFFGAN| un | ® }—{
Command
GP.OFFGAN _f~ || (GPOFFGAN_un | (& }—|
Internal device JoOg
Setting data R, ZR uvo\cO Zn Constant Others
Bit Word Bit Word
® - o -
(1) Setting data
Device Description Setting range Data type
Un Start I/O number of module 0to FEH BIN 16-bit
Switching the operation mode
0: switch to the normal output mode
@ 1: switch to the offset/gain setting mode 0,1 BIN 16-bit
When a value other than above is set, the mode switches to the offset/gain setting mode. The mode
cannot switch to the wave output mode.

(2)

Functions

This instruction switches the drive mode of the D/A converter module. The following table lists the G(P).OFFGAN

execution result of each mode.

Setting data

®

Mode of when G(P).OFFGAN is executed

Offset/gain setting mode

Normal output mode

Wave output mode

0: switch to the normal output mode

To the normal output mode”!

Invalid

1: switch to the offset/gain setting mode

Invalid

To the offset/gain setting mode?

Invalid

Other than above

222

*1
*2

Offset/gain setting mode flag (XA) turns off and the RUN LED turns on.
Offset/gain setting mode flag (XA) turns on and the RUN LED flashes.

Point/’

® When the mode is switched from the offset/gain setting mode to the normal output mode, Module READY (XO0) turns from
OFF to ON. Note the initial setting process is performed at the switching of the mode if a program executes the initial

setting when Module READY (XO0) turns on.

{
mode) is performed, the D/A conversion stops.

When the mode switching (normal output mode — offset/gain setting mode, or offset/gain setting mode — normal output

® When the mode is switched from the offset/gain setting mode to the normal output mode, D/A conversion disable (for the
L60DA4: 000Fy, for the LEODAVL8/L60DAIL8: 00FFy) is stored in D/A conversion enable/disable setting (Un\GO0) of all

the channel.

To resume the D/A conversion, set D/A conversion enable (0) for the corresponding channels and turn Operating

condition setting request (Y9) OFF — ON — OFF.
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(3) Errors

The instruction has no errors.

(4) Program example

The following shows the program of the D/A converter module, installed in I/O number X/Y 10 to X/Y1F, with the

following conditions: turning ON M10 switches the operation mode to the offset/gain setting mode, and turning

OFF M10 changes the operation mode back to the normal output mode.

K1

u1

D1

D1 X

{ Processing in offset/gain setting mode

KO

ut

D1

D1 X

Switches to the offset/gain setting mode.
M10
it {movP
{G.OFFGAN
X .
T
Switches to the normal output mode.
M10
it {movP
{G.OFFGAN
X1A
F

{ Processing in normal output mode

{END X

Stores the setting data of the dedicated
instruction (G.OFFGAN) in D1.

Dedicated instruction (G.OFFGAN)

Stores the setting data of the dedicated
instruction (G.OFFGAN) in D1.

Dedicated instruction (G.OFFGAN)
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Appendix 5.3 G(r).oGLOAD

Command
| | |
G.OGLOAD L | [GOGLOAD| un [ & | @ }—{
Command
GP.OGLOAD f || lPoGloAD] un | & | © }—{
Internal device JOO
Setting data R, ZR uo\cOo Zn Constant Others
Bit Word Bit Word
® - o -
© @ -
(1) Setting data
Device Description Setting range Data type
Un Start I/O number of module 0 to FEH BIN 16-bit

Start number of device where the control data is stored

Within the range of
specified device

Device name

Device to turn ON for one scan after the processing completion of the dedicated instruction.

In error completion, ®+1 also turns on.

Within the range of
specified device

Bit
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(2) Control data

(a) L60ODA4"

Device Item Setting data Setting range Set by
@ System area — — —

The status on instruction completion is stored.
@+1 Completion status 0: normal completion — System

Other than 0: error completion (error code)

Specify the type of offset/gain setting value to

read out.

0: voltage
©+2 Pass data classification setting 1: current 0000H to 000FH User

5 b2 b1

Lo ~[~]~]~]~] o|cra]crs|cre|ch
(®)+3 System area — — —
©+4 CH1 Industrial shipment settings offset value — — System
@+5 CH1 Industrial shipment settings gain value — — System
@+5 CH2 Industrial shipment settings offset value — — System
©+7 CH?2 Industrial shipment settings gain value — — System
©+8 CH3 Industrial shipment settings offset value — — System
©+9 CHS3 Industrial shipment settings gain value — — System
©+10 CH4 Industrial shipment settings offset value — — System
©+11 CH4 Industrial shipment settings gain value — — System
©+12 CH1 User range settings offset value — — System
©+13 CH1 User range settings gain value — — System %:;;
©+14 CH2 User range settings offset value — — System ;‘:— ;:'
©+15 CH2 User range settings gain value — — System % :?n
©+16 CHB3 User range settings offset value — — System @ §-
©+17 CH3 User range settings gain value — — System '8 %
©+18 CH4 User range settings offset value — — System % é’
@+19 CH4 User range settings gain value — — System §

*1 Configure the setting only for Pass data classification setting ®+2.
When the data is written to the area to be set by system, offset/gain setting value is not correctly read out.

(b) L60DAVLS, L60DAILS

Device Item Setting data Setting range Set by

@ System area — — —

The status on instruction completion is stored.
©+1 Completion status 0: normal completion — System
Other than 0: error completion (error code)

S+2 System area — — —
(®)+3 System area — — —
©+4 CH1 Industrial shipment settings offset value — — System
©+5 CH1 Industrial shipment settings gain value — — System
©+6 CH2 Industrial shipment settings offset value — — System
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Device Item Setting data Setting range Set by
@+7 CH2 Industrial shipment settings gain value — — System
@+8 CH3 Industrial shipment settings offset value — — System
@+g CH3 Industrial shipment settings gain value — — System
@+10 CH4 Industrial shipment settings offset value — — System
@+11 CH4 Industrial shipment settings gain value — — System
@+12 CHS5 Industrial shipment settings offset value — — System
@+13 CHS5 Industrial shipment settings gain value — — System
@+14 CHB6 Industrial shipment settings offset value — — System
@+15 CH6 Industrial shipment settings gain value — — System
@+16 CH7 Industrial shipment settings offset value — — System
@+17 CH?Y Industrial shipment settings gain value — — System
©+18 CHB8 Industrial shipment settings offset value — — System
©+1g CHB8 Industrial shipment settings gain value — — System
©+20 CH1 User range settings offset value — — System
©+21 CH1 User range settings gain value — — System
©+22 CH2 User range settings offset value — — System
©+23 CH2 User range settings gain value — — System
©+24 CH3 User range settings offset value — — System
©+25 CH3 User range settings gain value — — System
©+25 CH4 User range settings offset value — — System
©+27 CH4 User range settings gain value — — System
©+28 CH5 User range settings offset value — — System
©+29 CH5 User range settings gain value — — System
@4.30 CH6 User range settings offset value — — System
©+31 CH6 User range settings gain value — — System
©+32 CH?7 User range settings offset value — — System
@4.33 CH7 User range settings gain value — — System
@4.34 CH8 User range settings offset value — — System
@4.35 CH8 User range settings gain value — — System

(3) Functions

» This instruction reads out the offset/gain setting value in the user range setting of the D/A converter module
to CPU module.
» This instruction is disabled in the wave output mode.

+ The interlock signal of the G(P).OGLOAD instruction includes a completion device ©® and a completion

status indication device ©®+1.

(a) Completion device
The device turns ON at the END processing for the scan where the G(P).OGLOAD instruction is completed,
and turns OFF at the next END processing.
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(b) Completion status indication device
This device turns OFF — ON — OFF depending on the status of the G(P).OGLOAD instruction completion.
* Normal completion: the device is kept to be OFF.
» Error completion: the device turns ON at the END processing for the scan where the G(P).OGLOAD

instruction is completed, and turns OFF at the next END processing.

END END END END
processing  processing processing processing
Program T ———
Execution completion of the
ON G(P).OGLOAD instruction
G(P).OGLOAD OFF H :

instruction |
{ON

=

Completion device @ ————————————————————————————————— oot

EON: Execution failed '

Completion status oFF L OFF: Eectin stcceeded
indication device (D)+1 1 scan
(4) Errors

The instruction has no errors.

(5) Program example

The following shows the program to read out the offset/gain setting value of the D/A converter module, installed in
1/0 number X/Y10 to X/Y1F, by turning ON M11.

Control data setting 1
e D
! : [MOV KO p102  J Specifies voltage..

Offset/gain value read
M12

L Dedicated instruction

{GP.OGLOAD Ut D100 M20 1
(GP.OGLOAD)

M20

—1

e

)

{RST M12 1

~

1=z =

I IProcessing when an instruction execution is failed '

{END 1

avo190°(d)o ¢°G xipuaddy
uolnjonJisu| pajeaipaq G xipuaddy

*1 For the L60ODAVLS8 and L60DAILS, the program in the dotted line is not required.
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Appendix 5.4 G(r).0GSTOR

Command
| | [
G.OGSTOR _[L | | [GOGSTOR| un | & | ®© }—‘
Command
GP.OGSTOR f~ I GrossToR] un | ® | © }_{
Internal device JOO
Setting data R, ZR uo\eO Zn Constant Others
Bit Word Bit Word K. H,$
® - o -
© o _
(1) Setting data
Device Description Setting range Data type
Un Start I/O number of module 0 to FEH BIN 16-bit

Within th f
@*1 Start number of device where the control data is stored : |n‘ ) © range ° Device name
specified device

Device to turn ON for one scan after the processing completion of the dedicated instruction. Within the range of

o . Bit
In error completion, @+1 also turns on. specified device

©)

*1 Specify the device specified to (® on execution of the G(P).OGLOAD instruction.
Do not change the data which is read out by the G(P).OGLOAD instruction. If the data is changed, the normal operation
may not be ensured.
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(2) Control data

(a) L60ODA4
Device Item Setting data Setting range Set by
@ System area — — —

The status on instruction completion is stored.
©+1 Completion status 0: normal completion — System

Other than 0: error completion (error code)

Set Pass data classification setting by the

G(P).OGLOAD instruction.

The value which is set for ©+2 is stored.
@+2 Pass data classification setting (1) ZS:}:}?}T 0000H to 000FH System

5 4 b3 b2 b1

Lo [~]~[~]~]~] oer|cracrelcr
(®)+3 System area — — —
©+4 CH1 Industrial shipment settings offset value — — System
@4.5 CH1 Industrial shipment settings gain value — — System
©+6 CH2 Industrial shipment settings offset value — — System
©+7 CH2 Industrial shipment settings gain value — — System
©+8 CH3 Industrial shipment settings offset value — — System
@4.9 CH3 Industrial shipment settings gain value — — System
©+10 CH4 Industrial shipment settings offset value — — System
©+11 CH4 Industrial shipment settings gain value — — System
©+12 CH1 User range settings offset value — — System %>§
©+13 CH1 User range settings gain value — — System % g
©+14 CH2 User range settings offset value — — System E :;"'
©+15 CH2 User range settings gain value — — System % %
©+15 CH3 User range settings offset value — — System 8 g
©+17 CH3 User range settings gain value — — System g %..
©+18 CH4 User range settings offset value — — System ? g"

>
©+1g CH4 User range settings gain value — — System
(b) L60DAVLS, L60DAILS

Device Item Setting data Setting range Set by

@ System area — — —

The status on instruction completion is stored.
©+1 Completion status 0: normal completion — System
Other than 0: error completion (error code)

(®+2 System area — — —
(®)+3 System area — — —
@+4 CH1 Industrial shipment settings offset value — — System
@+5 CH1 Industrial shipment settings gain value — — System
@+5 CH2 Industrial shipment settings offset value — — System
@+7 CH2 Industrial shipment settings gain value — — System
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Device Item Setting data Setting range Set by
@+8 CH3 Industrial shipment settings offset value — — System
@+g CH3 Industrial shipment settings gain value — — System
@+10 CH4 Industrial shipment settings offset value — — System
@+11 CH4 Industrial shipment settings gain value — — System
@+12 CHS5 Industrial shipment settings offset value — — System
@+13 CHS5 Industrial shipment settings gain value — — System
@+14 CHB6 Industrial shipment settings offset value — — System
@+15 CH6 Industrial shipment settings gain value — — System
@+16 CH7 Industrial shipment settings offset value — — System
@+17 CH?7 Industrial shipment settings gain value — — System
@+18 CH8 Industrial shipment settings offset value — — System
©+1g CHB8 Industrial shipment settings gain value — — System
©+20 CH1 User range settings offset value — — System
©+21 CH1 User range settings gain value — — System
©+22 CH2 User range settings offset value — — System
©+23 CH2 User range settings gain value — — System
©+24 CH3 User range settings offset value — — System
©+25 CH3 User range settings gain value — — System
©+25 CH4 User range settings offset value — — System
©+27 CH4 User range settings gain value — — System
©+28 CH5 User range settings offset value — — System
©+29 CH5 User range settings gain value — — System
@4.30 CH6 User range settings offset value — — System
@+31 CH6 User range settings gain value — — System
©+32 CH?7 User range settings offset value — — System
@4.33 CH7 User range settings gain value — — System
@4.34 CH8 User range settings offset value — — System
@4.35 CH8 User range settings gain value — — System

(3) Functions

» The offset/gain set value in the user range setting stored in the CPU module is restored to the D/A converter
module.

+ The interlock signal of the G(P).OGSTOR instruction includes a completion device ©® and a completion

status indication device @®+1.

(a) Completion device
The device turns ON at the END processing for the scan where the G(P).OGSTOR instruction is completed,
and turns OFF at the next END processing.
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(b) Completion status indication device
This device turns OFF — ON — OFF depending on the status of the G(P).OGSTOR instruction completion.
* Normal completion: the device is kept to be OFF.
» Error completion: the device turns ON at the END processing for the scan where the G(P).OGSTOR

instruction is completed, and turns OFF at the next END processing.

END END END END
processing  processing processing processing
Program T — ——————————
Execution completion of the
ON G(P).OGSTOR instruction
G(P).OGSTOR OFF [ 5
instructon ~— — - ;
‘ON

Completion device® ————— oot

OFF T—l

EON: Execution failed '

Completion status OFF . + OFF: Execution succeededvl

indication device (D)+1 1 scan

(c) Accuracy

The accuracy after the restoration of the offset/gain setting value is lower than the one before the restoration.

The difference is about three times.

(4) Errors
In the following cases, an error occurs and the error code is stored in completion status area ®41.
Error code Description of operation error

161 G(P).OGSTOR instruction is executed in the offset/gain setting mode or the wave output mode.

162 G(P).OGSTOR instruction is continuously executed.
- G(P).OGSTOR instruction is executed to the different model from the one to which G(P).OGLOAD instruction is

163 executed.
- G(P).OGSTOR instruction has been executed before the execution of G(P).OGLOAD instruction.

(5) Program example

The following shows the programs to write the offset/gain setting value to the D/A converter module, installed in
1/0 number X/Y10 to X/Y1F, by turning OFF M11.

Sets a control data.

HO1S90'(d)9 ¥°G xipuaddy
uolnjonJisu| pajeaipaq G xipuaddy

[ {sET M13 ]
Restores a offset/gain setting value.
M13 . . .
— {GP.OGSTOR Ut D100 M30 ] Dedicated instruction
(GP.OGSTOR)
4 iy {RST M13 ]
I Zdl L
M30

4=
==

I Processing when an instruction execution is failedl

{END ]

Point/’

When performing the dedicated instruction G(P).OGSTOR, the D/A conversion is stopped.
Turn OFF —» ON — OFF Operating condition setting request (Y9) to restart the D/A conversion.
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Appendix 6 checking Serial Number and Function
Version

For details on how to check the serial number and function version, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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Appendix 7 Addition and Change of Functions

Appendix 7.1 Additional function

The following table lists a function added to the L60DA4 and GX Works2, and the product information of the L60DA4
and software version of GX Works2 that support the added function.

. ) First five digits of product )
Additional function information of the LG0DA4 Version of GX Works2 Reference
Wave output function 14041 or later 1.87R or later Page 86, Section 8.8

Appendix 7.2 change of functions

The following table lists functions changed for the L60DA4 and GX Works2, and the product information of the L60DA4
and software version of GX Works2 that support the changed functions.

) First five digits of product .
h d fi Vi f GX Works2 Ref
Changed function information of the LGODA4 ersion of GX Works eference
Switch 4 of the intelligent functi dul
witeh 4 ottne imetigent function mocuie 14041 or later 1.87R or later Page 233, Appendix 7.2 (1)
switch setting
Wave output step action function 15042 or later — Page 126, Section 8.8.4

(1) Switch 4 of the intelligent function module switch setting

The output mode setting is added.

The L60DA4 with product information (first 5 digits) of 14041 The L60DA4 with product information (first 5 digits) of earlier than
or later 14041

U »

t Output mode setting D |:| |:| |:|
00H: Normal output mode (conversion speed: 20us/CH) H
—~

01H: Wave output mode (conversion speed: 501s/CH) M
02H: Wave output mode (conversion speed: 80us/CH) L Fixed to 00K
03+ to FFH: Invalid
Fixed to OH
OH : Normal (D/A conversion) mode

Drive mode setting
OH: Normal (D/A conversion) mode
1H to FH (A value other than Ow):
Offset/gain setting mode

1H to FH (A value other than Ox) : Offset/gain setting mode

(a) When the L60DA4 that does not support the function is used

The output mode cannot be set. When using the L60DA4 that does not support the function, do not change the
lower two digits of the switch 4 setting from the default value.
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(2) Wave output step action function

A change in digital value of the currently output wave data can be easily reflected to the analog output by using
CHO Wave output step action movement amount (Un\G1080 to Un\G1083) in combination with CHO Output
enable/disable flag (Y1 to Y4) during the wave output step action.

The following shows the procedure.

1.
2.

3.

Turn on and off CHO Output enable/disable flag (Y1 to Y4).

Change the digital value of the currently output wave data to the digital value corresponding to an
analog value to be output.

Turn off and on CHO Output enable/disable flag (Y1 to Y4).

(a) When the L60DA4 that does not support the function is used

Perform the following procedure to change the digital value of the currently output wave data and reflect the
change to the analog output.

1.
2.

Turn on and off CHO Output enable/disable flag (Y1 to Y4).
Set a value in CHO Wave output step action movement amount (Un\G1080 to Un\G1083) to move
to another wave data.

Change the digital value of the output wave data before the movement to the digital value
corresponding to an analog value to be output.

Set a value in CHO Wave output step action movement amount (Un\G1080 to Un\G1083) to move
to an address of the wave data after the change.

Turn off and on CHO Output enable/disable flag (Y1 to Y4).
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Appendix 8 Differences with Q Series

The comparisons of the specifications between the L series and the Q series are shown below.

For the function comparison between LCPU and QCPU, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

(1) Comparison of the specifications between the L60DA4 and the Q64DAN
The following table shows a comparison of the specifications between the L60DA4 and the Q64DAN.

Difference

L60DA4

Q64DAN

Resolution
switching function

One type: 1/20000 (resolution switching function is not installed)

Two types: normal resolution (1/4000) and high resolution
(1/12000 or 1/16000)

Sync‘hronous output Not available Protected

function
JUUO LI
D b N~ N S~

Switch 4 in switch
setting

t Output mode setting
00H: Normal output mode (conversion speed: 20us/CH)
01+: Wave output mode (conversion speed: 50us/CH)
02+: Wave output mode (conversion speed: 80us/CH)
03+ to FFH: Invalid

Fixed to OH

Drive mode setting
0x: Normal (D/A conversion) mode
11 to FH (A value other than Ow):
Offset/gain setting mode

00+: Normal Mode (asynchronous)

01+ to FFH (A value other than 00H):
Synchronous output mode
OH: Normal Resolution Mode
1+ to FH (A value other than On):
High resolution mode
0x: Normal Mode (D/A conversion processing)

1+ to FH (A value other than Ow):
Offset/gain setting mode

(2) Comparison of the specifications between the LEODAVLS8/L60DAIL8 and the

Q68DAVN/Q68DAIN

The following table shows a comparison of the specifications between the L60DAVL8/L60DAIL8 and the
Q68DAVN/Q68DAIN.

Difference

L60DAVLS/L60DAILS

Q68DAVN/Q68DAIN

Resolution
switching function

L60DAVLS (1/8000 or 1/16000) (resolution switching function is
not installed)
L60DAIL8 (1/8000) (resolution switching function is not installed)

Two types: normal resolution (1/4000) and high resolution
(1/12000 or 1/16000)

Synchronous output Not available Protected
function
0000 « O000)-
~ ~ N~

Switch 4 in switch
setting

t Output mode setting

00H : Normal output mode
01H : Wave output mode
02+ to FFH: Invalid

Fixed to OH

Drive mode setting
OH : Normal (D/A conversion) mode
1Hto FH : Offset/gain setting mode
(A value other than OH)

High resolution mode
Ox: Normal Mode (D/A conversion processing)

00H: Normal Mode (asynchronous)
01H to FFH (A value other than 00H):
Synchronous output mode

OH: Normal Resolution Mode

1H to FH (A value other than OH):

1H to FH (A value other than On):
Offset/gain setting mode
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Appendix 9 wnen Using GX Developer or GX
Configurator-DA
Appendix 9 describes the operating procedure when using GX Developer and GX Configurator-DA.
(1) Compatible software version
For compatible software version, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
Appendix 9.1  operation of GX Developer
Configure the setting on the following window when using GX Developer.
Window name Application Reference
1/0 assignment Set the type of module to be installed and the range of 1/0 signal. Page 237, Appendix 9.1 (1)
Switch setting Configure the switch setting for an intelligent function module. Page 238, Appendix 9.1 (2)
Offset/gain setting Configure the setting when using the user range setting for output range. Page 63, Section 7.5.2 (1)

(1) /O assignment

Configure the setting from "I/O assignment" in "PLC parameter”.

) Parameter => [PLC parameter] <> [I/O assignment]

L parameter setting !l
PLCrame  |PLCsystern  |PLCHls  |PLCRASH)  |PLCRAS(Z)  |Devise  |Program  |Bootfle  |SFC |
140 assignment WBth-m Ethernet part IEth-m 170 function setting ]
140 Assignment
Slot Tyoe Model name Foints | Starty’ -
0 |PLC PLC - hd Switch setting
1 [FLC_ [Builin /0 function_~ TBport 4 Pgg
2 |oro) Irtedl ~ [LEODA4 1Bpeint w0010 Detalled semng\ Eolk o]
3 11 - = o O
4 |22 - = g_ g_
5 303 - - ==
6 (44 - hd © ©
7 [5051 - - - = <
Assigning the 1/0 address is not necessary as the CPU doss it automatically. ©) g
Leaving this selting blank will not cause an error to aocur B
&)
o C
=7
Item Description S3
N (o]
Type Select "Intelli.". E)" Q
Model name Enter the model name of the D/A converter module. é g
<
. " H " 2
Points Select "16 point". s %
- =70
Start XY Enter a desired start I/O number of D/A converter module. S
®o
-3
@®
X
(@]
o
=]
=h
Q
c
=
S
=3
o
i
o
>
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(2) Intelligent function module switch setting

Configure the setting from "Switch setting" in "PLC parameter".

O Parameter => [PLC parameter] => [I/O assignment] => Click the _Stichs=ina| button.

Switch setting for If0 and intelligent function module

Input ot — Select "HEX.".
Slot Tupe Model name Switch 1] Switch 2] Switch 3] Switch 4] Switch 5] ~
0 _|FLC PLC
1 _|FLC Built-in [0 function
2|0 Intelli LEODAS 0000 0000 0000 0000 0000
3 (11
4 [2r2)
5 (303
5 [404)
[ 7 [565]
S
3 [717)
10 {88
{11 |90 -
< | v[]
End Cancel
(a) L60DA4
Item Setting item
Analog output range Output range setting
4 to 20mA OH
Output range setting (CH1 to CH4) 0 to 20mA 1H
Switch 1 D |:| |:| |:| 1to 5V 2H
H
CH4 CH3CH2 CH1 0to 5V 3H
-10 to 10V 4H
User range setting FH
Switch 2 0: Fixed (blank)
HOLD/CLEAR function setting (CH1 Setting value HOLD/CLEAR
to CH4)
Switch 3 0 CLEAR
0000 ”
CH4 CH3CH2 CH1 1to FH HOLD
JUOOw
\{-* e e
T— Output mode setting
O00H : Normal output mode (conversion speed: 20us/CH)
01H : Wave output mode (conversion speed: 50us/CH)
Switch 4°3 02H : Wave output mode (conversion speed: 80us/CH)
03H to FFH: Invalid™2
Fixed to OH
Drive mode setting
OH : Normal (D/A conversion) mode
1H to FH (A value other than OH)™ : Offset/gain setting mode
Switch 5 0: Fixed (blank)™

*1 The operation is the same when any value within the setting range is set.

*2 If a value other than 00H to 02H is set, an error occurs. The error code (114) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, and the ERR. LED turns on.

*3 Setting the switch 4 to the wave output mode enables the wave output function. To use the wave output function, set the
wave data and parameters of the wave output function in the program.

*4 If a value other than 0 is set, an error occurs. The error code (112) is stored in Latest error code (Un\G19), Error flag (XF)
turns on, and the ERR. LED flashes.
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(b) LEODAVLS, L60DAILS
Item Setting item
Output range setting (CH1 to CH4) Analog output range Output range setting
* 4 to 20mA OH*'I
Switch 1°¢ |:| |:| |:| |:|
H 0 to 20mA 1H
CH4 CH3 CH2 CH1 Y o
Output range setting (CH5 to CH8) 0to 5V 3H
Switch 28 D D |:| D -10to 10V 4H
H
CH8 CH7 CH6 CH5 User range setting FH
HOLD/CLEAR function setting (CH1 to CH8) Setting value HOLDJ/CLEAR
b15 b8 b7 b6 b5 b4 b3 b2 b1 b0
Switch 3 |E| 0 CLEAR
CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1 1 HOLD
U0 w
T e
L Output mode setting
00H : Normal output mode
. 01H : Wave output mode
Switch 472 02H to FFH : Invalid’3
Fixed to OH

Drive mode setting
OH : Normal (D/A conversion) mode
1H to FH (A value other than OH)™ : Offset/gain setting mode

Switch 5 0: Fixed (blank)"®

*1 When OH is set for the LBODAVLS, the module operates in the same way as when 2H (analog output range 1 to 5V) is
set.

*2 Setting the switch 4 to the wave output mode enables the wave output function. To use the wave output function, set the
wave data and parameters of the wave output function in the program.

*3 If a value other than 00H to 01H is set, an error occurs. The error code (114) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, and the ERR. LED turns on.

*4 The operation is the same when any value within the setting range is set.

*5 If a value other than 0 is set, an error occurs. The error code (112) is stored in Latest error code (Un\G19), Error flag (XF)
turns on, and the ERR. LED flashes.

*6 The setting range of the output range setting differs depending on the model of the D/A converter module used.

Model Settable range
L60DAVL8 OH, 2H, 3H, 4H, FH
L60DAIL8 OH, 1H, FH

Jadojanag X9 jo uonesadQ |°g xipuaddy
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Appendix 9.2  operation of GX Configurator-DA

When setting the L60DA4 parameter using GX Configurator-DA, the display method such as a setting window differs
from that of GX Works2.
This section describes how to display windows of GX Configurator-DA.

Point/’

® GX Configurator-DA does not support the LEODAVLS8 or L60DAIL8. Set parameters of the LEBODAVLS8 or LE0DAIL8 with
GX Works2.
@ Functions added to the L60DA4 with product information (first five digits) of 14041 or later cannot be set through GX

Configurator-DA. Set them through a program. All the other settings are the same as those of GX Works2. (5 Page
55, CHAPTER 7)

When using GX Configurator-DA, configure the settings on the following windows.

Window name Application
Initial setting This setting configures the settings such as D/A conversion enable/disable setting.
Auto refresh setting This setting transfers data in the buffer memory to specified devices.

This function enables the user to monitor/test the buffer memory and 1/0 signals, and configure the operating condition

Monitor/test . ) .
setting and offset/gain setting.

FB conversion This function generates FB automatically from the intelligent function module parameter (initial setting/auto refresh).
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Window for selecting a target intelligent
GX Developer screen function module

n module ut AMELSEC\GPPW\test

(Edit mode) MAIN 58 Step]

Window  Help Intelligent function module parameter  ©nline  Toolks  Help

Check pragram ... i i - Select a targat intelligent function module.
;onfw! p:OJBCt memory sizs. . [Tools] - [Intelligent function utility] St 10 Mo Modude type

lerge data ... _ o010 -
Check parammtar . [Sta rt] [0/, Conversion Module &
TransFer ROM 3 :EI:% 9\ > Madule madel name
Delete unused comments _— [Leopad =]
Clear all parameters ...
1C memory card 3

Parameter ssiting module

FB Support Parameter |

SeETEL dats ' Stan 120 N, Madule rmadel name ritial seting | Auta retresh | =]
Start LCPU Logging Configuration Tool 0010 LB0DA4 Unavailable |

Utilty list ...

Customize keys ... m

Change display calor ...
Opkions ...

Create start-up setting fils ...
FB parameter>>

Tl =it ‘ et e Delete Exit ‘

v
Initial setting window Auto refresh setting window
Initial setting =13 Auto refresh setting g
Madue information
Module type: D/ Conversion Module Stal 0N, 0010 Module information
Module model name:  LEODAY Module type: D4 Conversion Module Start /0 Mo, 0o
Setting ftem Setting value B Wt - L
CHT D/ZA conversion enable/disable setting Disable -
CHz D/A conversion enable/disable setting Disable - T
CH3 D/A conversion enable/disable seting Disatle - Setting irem Né?ﬂle:‘ie Transiel L:l;flffrr‘ F‘DLEviszie
CH4 D/A conversion enable/disable setting Disable = word count
CH1 Scaling enable/disable setting Disable = CH1 Digital value 1 1 <
CH2 Scaling enable/disable setting Disable - CH2 Digital walue 1 1 £
CH3 S caling enable/disable selting Disable .. CH3 Digital valus 1 1 PR
CH4 Digital value 1 1 <
CH1 Set value check code 1 1 &
CH2 Set value check code 1 1 >
Detalls
Seleot input CH3 Set value check code 1 1 > —
EEls CH4 Set value check code 1 1 >
Enable
Disable \Warming oulpul flag 1 1 - -
Make test fie End setup Cancel
take text file End setup Caheel

va-1ojeinbyuo) Xo jo uonesadQ zZ'6 xipuaddy

va-iojeinByuo) X9 Jo sadojgreq X9 Buisn usypn 6 xipuaddy
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1)
[Online] - [Monitor/Test] <<FB Support Parameter>>tab -

Select monitor/test module window FB conversion window

- Select monitor/test module ————————————————————

Start 1701 Mo, Module type FB progiam is generated from the following contents
Close
P00 [D7a Conversion Module ~
Module mods name Start /0 | Module model | Inital Al [ o Til
Le00nd - No name refresh (IESEGED bt

setting
L]

O010H  Le0DA4

Module implementation status

Start 170 Mo, Module model name =
TOT0|LE0DAS J

Moritar/ T est E

Select a module to be monitored/tested.

Monitor/Test window
MonitordTest =

- Module

Madule type: D4 Conversion Module Start1/0 No. 0o

Module model name:  LEODAd

Settingitem Curent valie Setting value -
CH1 Digital value 0
CHZ Digital valuz 0
CH3 Digilal value I
CH4 Digital value 0]
CHY Get value check cod= [0
CH2 Set value chech cods [
CH3 Set value check cods 0000}
CH4 Gel value check cods [0
CH1 Waring output flag upper limit value: Normal |
CH1 Waning outpu! flag lower imit value Normal |
CH2"warming output flag upper fimit value Nomal | -

- Flash ROM setting

wieks | oo Currert value Monitoring
modie: display

Decimal input

Read fiom
B Setting range [
0- 20000

Load il | Make text file

Start moritor Stop monior Exectie test Close
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Appendix 10 External Dimensions

The following shows the external dimensions of D/A converter module.

(1) L60DA4
<
g g
}:,777 8 g
DIN rail centi/ %
| A
g g
: — i
b 4 ~
95 N
117 28.5

(Unit: mm)

suolsuawi [eueixg o} xipuaddy
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(2) L60DAVLS, L60DAILS

45

DIN rail centei/

(45)

117
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Additionof modules. . .. ...... ... .. ... ... ... 55
ALM LED status monitor (Un\G1732) . ......... 212
Analog output HOLD/CLEAR function. . . ... ..... 71
Analog output test when CPU module is in STOP status
...................................... 75
Autorefresh .. ....... ... ... ... ... 59

CH1 Industrial shipment settings offset value (Un\G202)
to CH4 User range settings gain value (Un\G217)

CH1 Industrial shipment settings offset value (Un\G202)
to CH8 User range settings gain value (Un\G233)

..................................... 198
CH1 Scaling lower limit value (Un\G54) to CH8 Scaling
upper limit value (Un\G69) . . . .. ............. 195

CH1 to CH8 Analog output command value (Un\G1710,
Un\G1712, Un\G1714, Un\G1716, Un\G1718,

Un\G1720, Un\G1722, Un\G1724) . ... ........ 211
CH1 to CH8 Analog output command value unit
(Un\G1711, Un\G1713, Un\G1715, Un\G1717,

Un\G1719, Un\G1721, Un\G1723, Un\G1725) . .. .212
CH1 to CH8 Constant for wave output conversion cycle

(Un\G1064 to UN\G1071). . . . ..o oot 203
CH1 to CH8 D/A conversion status (Un\G1700 to
UN\G1707) . . oo e 211
CH1 to CH8 Digital value (Un\G1 to Un\G8). . . . .. 189
CH1 to CH8 Output enable/disable flag (Y1 to Y8)
..................................... 187
CH1 to CH8 Output setting during wave output stop
(Un\G1008 to Un\G1015). . . . .. ..o vt 199
CH1 to CH8 Output value during wave output stop
(Un\G1016 to Un\G1023). . . . ... ... .ot 200
CH1 to CH8 Set value check code (Un\G11 to Un\G18)
..................................... 190
CH1 to CH8 Wave output current digital value monitor
(Un\G1148to Un\G1155). . . . .. ... ... ... .. 208
CH1 to CH8 Wave output start/stop request (Un\G1000
toUNMG1007) . .. ... 199
CH1 to CH8 Wave output status monitor (Un\G1100 to
UnN\GT1107) . . . oo e 206
CH1 to CH8 Wave output step action movement amount
(Un\G1080 to Un\G1087). . . . .. ..o vv .. 205
CH1 to CH8 Wave pattern output count monitor
(Un\G1124 to Un\G1131). . . . .. ..ot 206
CH1 to CH8 Wave pattern output repetition setting
(Un\G1056 to UN\G1063). . . . .. ..o v v ... 203
CH1 Warning output upper limit value (Un\G86) to CH8
Warning output lower limit value (Un\G101) . . . . .. 196

CH1 Wave output conversion cycle monitor (L)
(Un\G1108) to CH8 Wave output conversion cycle
monitor (H) (Un\G1123). . . ................. 206
CH1 Wave output current address monitor (L)
(Un\G1132) to CH8 Wave output current address monitor
(H)Y(Un\G1147). . .. oo 207

CH1 Wave output digital value outside the range Address
monitor (L) (Un\G1156) to CH8 Wave output digital value
outside the range Address monitor (H) (Un\G1171)

CH1 Wave output warning Address monitor (L)
(Un\G1172) to CH8 Wave output warning Address
monitor (H) (UnN\G1187). . . .. ............... 210
CH1 Wave pattern data points setting (L) (Un\G1040) to
CH8 Wave pattern data points setting (H) (Un\G1055)
..................................... 202
CH1 Wave pattern start address setting (L) (Un\G1024)
to CH8 Wave pattern start address setting (H)

(UnM\G1039) . ..ot 201
Channel change completed flag (XB) . ......... 184
Channel change request (YB) . .............. 187
Current output characteristic . ............... 217
D
D/A conversion enable/disable function. . .. ... ... 70
D/A conversion enable/disable setting (Un\GO0) . .. 189
D/A output enable/disable function . . .. ......... 70
E
ERR LED status monitor (Un\G1731) .. ........ 212
Errorclearfunction. ... ................... 139
Error clearrequest (YF). . .. ................ 188
Errorflag (XF) . ... i .. 186
Error history clear setting (Un\G1802). . ........ 213
Error history No.1 to No.16 (Un\G1810 to Un\G1969)
..................................... 213
Errorlog function .. ...................... 135
Externaldimensions . . . ................... 243
External power supply READY flag (X7) ........ 182
Externalwiring . . . .. ... . 52
F
Forcurrentoutput. . . . ....... ... .. ....... .. 53
Forvoltageoutput. . . .. ... ... ... ... ....... 52
G
Gainvalue. ........... i 215
H
Hardware LED information. . . .. ............. 181
Hardware switch information . .. ............. 181
HOLD/CLEAR function setting (Un\G26, Un\G27)
..................................... 193
|
I/Oassignment. . ........................ 237
Intelligent function module switch setting. .. ... .. 238
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L \")
Latest address of error history (Un\G1800). . . . .. 213 Voltage output characteristic. . . ............. 216
Latest error code (Un\G19) . . . .............. 191
w
M
Warning output clear request (YE). . .. ........ 188
Mode switching setting (Un\G158, Un\G159). . . .. 197 Warning output flag (Un\G48) . . ............. 194
Module error collection function. . ... ......... 138 Warning output function . . .. ................ 83
Module READY (X0) ... ... 182 Warning output setting (Un\G47). . . ... ....... 193
Warning output signal (XE). . . .. ............ 185
N Wavedata .............. ... .. ... ... 91
Wave data registry area (Un\G5000 to Un\G54999)
Normalmode. .. ......................... B7 | e 214
Normal output Mode. .« « v v oot 67 Wave output function . .. ................... 86
Wave output mode. . .. ... L. 67
Wave output step action function. . . ... ....... 126
o Wavepattern .. ........... ... ... .. ..., 91
Offsetvalue. .. ......... ... .. .......... 215
Offset/gain adjustment value specification (Un\G24)
.................................... 192
Offset/gainsetting .. ...................... 60
Offset/gain setting mode flag (XA) . .. .. ....... 184
Offset/gain setting mode Gain specification (Un\G23)
.................................... 192
Offset/gain setting mode Offset specification (Un\G22)
.................................... 192
Operating condition setting completed flag (X9). .. 183
Operating condition setting request (Y9)........ 187
Output mode (UN\G9). . . .................. 190
P
Parametersetting. . . ...................... 58
Pass data classification setting (Un\G200) . . . . .. 197
R
Range referencetables ................... 145
Restrictions and precautions on the wave output
function. .. ....... ... .. 90
RUN LED status monitor (Un\G1730). ......... 212
S
Save/restoration of offset/gain value .......... 140
Scaling enable/disable setting (Un\G53)........ 194
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print date

*Manual number
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January 2010

SH(NA)-080900ENG-A
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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 to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products.
(4) 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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TRADEMARKS

Ethernet is a registered trademark of Fuji Xerox Corporation in Japan.
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States

and/or other countries.
Unicode is either a registered trademark or a trademark of Unicode, Inc. in the United States and other countries.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

In some cases, trademark symbols such as '™ or *®" are not specified in this manual.
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