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@SAFETY PRECAUTIONS@®

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay

full attention to safety to handle the product correctly.

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

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

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

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

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]

LS S —

/\WARNING

® 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.




[Installation Precautions]

/\WARNING

@ Shut off the external power supply for the system in all phases 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
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection). 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. Incorrect interconnection may cause malfunction, failure, or drop of the module.

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

® 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]

/\CAUTION

® Ground the FG terminal to the protective ground conductor dedicated to the programmable
controller. Failure to do so may result in electric shock or malfunction.

@ Tighten the terminal block screw 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.




[Wiring Precautions]

/\CAUTION

® 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 for the system in all phases before cleaning the module or
retightening the terminal block screw. Failure to do so may result in electric shock.

[Startup and Maintenance Precautions]

/\CAUTION

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

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

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

ii) where the backup and fail-safe function are systematically or automatically provided outside of
the PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

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 an analog-digital converter module (hereafter abbreviated as
A/D 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 the actual system, ensure the applicability and
confirm that it will not cause system control problems.

ERelevant module: L60AD4

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

Unless otherwise specified, this manual describes the program examples in which the I/O numbers of X/Y00 to
X/YOF are assigned for an A/D converter module.
For I1/0 number assignment, refer to the following.

[ L1 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-AD, refer to the
following.

+ When using GX Developer or GX Configurator-AD ([__5  Page 132, Appendix 8)



COMPLIANCE WITH THE EMC AND LOW VOLTAGE

DIRECTIVES

(1)

(2)

For programmable controller system

To configure a system meeting the requirements of the EMC and Low Voltage Directives when incorporating the
Mitsubishi programmable controller (EMC and Low Voltage Directives compliant) into other machinery or
equipment, refer to the MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection).
The CE mark, indicating compliance with the EMC and Low Voltage Directives, is printed on the rating plate of the
programmable controller.

For the product

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 humber (model code)>

Description

MELSEC-L CPU Module User's Manual (Hardware Design,
Maintenance and Inspection)
<SH-080890ENG, 13J236>

Specifications of the CPU modules, power supply modules, display
unit, 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, 13J235>

Functions and devices of the CPU module, and programming

(2) Operating manual

Manual name
<manual humber (model code)>

Description

GX Works2 Version1 Operating Manual (Common)
<SH-080779ENG, 13JU63>

System configuration, parameter settings, and online operations
(common to Simple project and Structured project) of GX Works2

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

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

In this manual, pages are organized and the symbols are used as shown below.

The following page illustration is for explanation purpose only, and is different from the actual pages.

is used for
screen names and items.

1. shows operating
procedures.

O shows mouse
operations.™

[ ]is used for items
in the menu bar and
the project window.

shows setting or
operating examples.

L] shows reference
manuals.

[ shows
reference pages.

711 Setting method

(1) Setting'parameters

(a).Qperating\procedure
# 1.| Open thg "PLC Parameter” fiialog box.

3 JProject window=> [Parameter]{IPLC parameter]
- -

2. Select the /O Assignment” tab.

S ————
oty

T = e —a smasem |
£ ¥ ceia
i — o —

E & I — N

* The chapter of

the current page is shown.

om Descripion Reterence

e S e ype o he o moe P s 12

oceitane [ ———— Fooe T S 13

Points. Set the number of points assigned to each slot. Page 74, Section 7.1.4

Start XY Specify a start VO number for each slot. Page 74, Section 7.1.5

Sichelig Configure the switch safting of the buiin 11O or intelligent function mociules. Page 74, Section 7.1.8 5

e S oo | 15 ] The section of

. 75, Secton 23 .

e e Sperten Mo st e - = the current page is shown.
EH

Setting “Start X" enables medification on the start IO numbers assigned to connected modules.

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

For getails, refer o the following.
4 L1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

Pointf
Set the type of the connected module in Type”. Setting a different type resuts in "SPUNIT LAY ERR "
Beithg intelligent function module, the /O points must also be the same in addition to the 1/0 assignment setting.
{5 Jpage 0, sectona22)

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

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

Menu bar

! Project  Edit  Find/Replace

Compile

Point Pshows notes that
requires attention.

@ shows useful

information.

Wiew

Online  Debug  Diseno:

Loenlxn

by | B PR B | EW S g R

E 2O [Online] &> [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 5> [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].

2] 2 R R B o i B i s e 0 4

[PRG] MAIN

o

i Mavigation 2 x

Faaseaim. |

+ Parameter
=} Intelligent Function Module
L

Global Device Comment
+|fim Program Setting
=]

=-{Fy Program
AE MAIN
{5 Local Device Gomment

¥ Dewice Memory
Device Initial Value

View selection area

‘ Project

g L,_..‘ User Library

I8 Gonnection Destination
=

%

Unlabeled

11



Pages describing instructions are organized as shown below.
The following page illustrations are for explanation purpose only, and are different from the actual pages.

GHAPTER 6 SOCKET COMMUNICATION FUNCTION

*1 File registers set for each local device or program cannot be used.

Instruction name <
6.4.2 Disconnecting a connectiorl (SP.SOCCLOSE)
Execution condition of the instruction
\
G.soccm Structure of the instruction
in the ladder mode
teral device Jo0 Consta
Oshows the devices e o Jwors | B [ [ | 9700
applicable to the instruction ) - | o o - o -
® B T B = —
- - - - - - - n

p== Setting side

Qther than 0000k Failed (Error code)

Descriptions of 4 ; ) .
crip L) Setting data User : Device value is set by the user.
setting data and data type Setting data Description Setby || Dawiype System: Devi lue is set b
B v = s s ystem: Device value is set by
Py Connection number (Seting range: 110 18) User BN 1601 the CPU module.
© | Satnumber ofthe device fom which contol cata are siord Devis rame
Start number of the device which tums on for one scan upon System =i
® completion of the instruction Bit F 4o
(B)+1 aleo tume an when failed. - g
Descriptions of &_(2) Control data /B
control data (if any) Device item Description Setting range setby ) |= ¢
o0 | Seemam - — = ig
‘Compietion status i stored gg
@ cﬁi:" 0000k c‘iﬁié‘” - — System i %‘
§

@501000:

Detailed descriptions £(3) Function
of the Instructlon 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, @ +0and @ + 1
+ Completion device @ +0
“Turns on in the END processing of a scan after completion of the SPSOCCLOSE instruction, and tums off in
1he next END processing.
« Completion device © +1
Turns on or off according to the result of the SP.SOCCLOSE instruction.

State
R pe—
When failed Tums on in the END processing of a scan after completion of the SPSOCCLOSE instruction, and turns off
entar I the next END procassing.
Conditions for the error and #(4) Error
A detection of an operation error tums on the Error flag (SMO) and a corresponding error code is stored in SDO
error codes when
For the errors not described in
H H « The connection number specified for 1 is other than 1 to 16.

this manual, refer to the following. (Error coce-4101)

m MELSEC-Q/L Programming » The device numbers specified for & and ) exceed the device point range.
Manual (Common Instruction)

(Error code: 4101)
+ Aninvalid device is specified

(Error 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
Simple program example(s) sorm Gpen compieton sgnal
and descriptions of the devices used bl Open request Sl
om0 SPSOCCLOSE invucion conial 3o
M200 'SP.SOCCLOSE instruction completion device
« Program
L SET 202 Nosnal comgietion
yu SET M2 Ervor camgletion

12



« Instructions can be executed under the following conditions.

On the risin On the fallin
Execution condition Any time During on ol During off e
edge edge
Symbol No symbol

» The following devices can be used.

Internal device Link direct device Intelligent Index
Setting (system, user) File JO\O function module el 00“: Others
data Bit Word register Bit Word device o stant™ *3
uoGcO
X,Y,M,L, | T,ST,C,D, P1,J,U,
Applicable SM, F, B, W, SD,
dZ\‘/)ice” SB,FX, | sw,FD, R, ZR - ubheO z K.HE$ NE?’BXL" 3;"
FY™2 @O BL\S, V

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

] 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

13



TERMS

Unless otherwise specified, this manual uses the following terms.

Term Description
A/D converter module Another term for the MELSEC-L series analog-digital converter module
Display unit A liquid crystal display to be attached to the CPU module
Programming tool Generic term for GX Works2 and GX Developer
Factory default setting Generic term for analog input ranges of 0 to 10V, 0 to 5V, 1 to 5V, -10 to 10V, 0 to 20mA, and 4 to 20mA

GX Works2

Product name of the software package for the MELSEC programmable controllers
GX Developer

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

The memory of an intelligent function module used to store data (such as setting values and monitored

Buffer memo
v values) for communication with a CPU module.

PACKING LIST

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

L60AD4

H‘ ‘| “H|U‘

L60AD4 Before Using the Product

14



CHAPTER 1 A/D CONVERTER MODULE

CHAPTER 1 A/D CONVERTER MODULE

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

1.1 Application

This module converts the analog value input from external devices to the digital output value, and inputs the converted
data to the CPU module. By converting the data, which has been processed through the A/D converter module, to a
digital data, the input information can be sent to the CPU module.

AAWANR N

/ V¥V O\ i i
Analog to digital

conversion
Analog signal (continuous signal) Digital signal (discrete signal)

The A/D converter module enables works as follows.

Connect the module to the power conditioning equipment to

Connect the module to the control valve to measure the flow )
measure the heating temperature of the heater or others

[ Control valve } Flow control

uopeoyddy "}

15



1 .2 Features

16

(1) Response by high-speed conversion

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

(2) Detailed control by high resolution

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

(3) Reliability by high accuracy
The accuracy for the maximum value of the digital output value is £+0.1% (25+5°C), £0.2% (0 to 55°C).

(4) Scaling function

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

(5) Comparing/monitoring the measurement target

By using the input signal error detection function or alarm output function (process alarm), statuses of connected
devices can be monitored easily.



CHAPTER 2 PART NAMES

CHAPTER 2 PART NAMES

The following table shows part names of the A/D converter module.

°D
D

Number

Name

Description

1)

Module joint levers

Levers for connecting modules

2)

RUN LED (green)

Displays the operating status of the A/D converter module.
On: The module is operating normally.

Flashing: In the offset/gain setting mode

Off: The 5V power off or watchdog timer error has occurred.

3)

ERR. LED (red)

Displays the errors and status of the A/D converter module.
On: an error has occurred except for error code: 112"

Flashing: Error code: 112 has occurred.”
Off: The module is operating normally.

4)

ALM LED (red)

Displays the alarm status of the A/D converter module.

On: Alarm (process alarm) is occurring 2
Flashing: Input signal error detection is occurring

Off: The module is operating normally.*2

5)

DIN rail hook

A hook used to mount the module to a DIN rail

6)

Terminal block

18-pin screw terminal block for connecting input signal lines of such as external devices

7)

Terminal block cover

Covers for preventing electric shock while the power is on

8)

Serial number display

Displays the serial number printed on the rating plate.

*1 Error Code List ((—_= Page 89, Section 11.4)
*2  Alarm Code List (35 Page 91, Section 11.5)

17
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CHAPTER 3 SPECIFICATIONS

CHAPTER 3 sPEcIFICATIONS

This chapter shows the 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 A/D converter module, refer to the following.

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

suoleoyoads |ejsuss) |
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3.2

Performance Specifications

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

Model
Item
L60AD4
Number of analog input points 4 points (4 channels)
Voltage -10 to 10 VDC (input resistance 1M Q)
Analog input
Current 0 to 20mADC (input resistance 250 Q)
Digital output -20480 to 20479
When using the
] ) -32768 to 32767
scaling function
Analog input range Digital output value Resolution
0to 10V 500pV
0to 5V 0 to 20000 250pV
Voltage 1to 5V 200uv
I/O characteristics, resolution -10 to 10V 500pVv
-20000 to 20000 "
User range setting 307pV 1
0 to 20mA 1000nA
0 to 20000
Current 4 to 20mA 800nA
User range setting -20000 to 20000 1230nA""

Within +0.1% (+20digit)

Ambient
Accuracy
(accuracy for the temperature
uracy 2545°C
maximum value of _
the digital output Ambient
* temperature
value)2 P
0to 55°C

Within 0.2% (+40digit)

Conversion speed

High-speed: 20us/channel
Medium speed: 80us/channel
Low speed: 1ms/channel

Absolute maximum input

Voltage: £15V, Current: 30mA™

Offset/gain setting count

Up to 50000 counts

Isolation method

Between 1/O terminals and programmable controller power supply: photocoupler isolation
Between input channels: no isolation

Dielectric withstand voltage

Between 1/O terminals and programmable controller power supply: 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)

Connected terminal

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)

Internal current consumption (5VDC)

0.52A

Weight

0.19kg

*1 Maximum resolution in the user range setting.

*2 Except when receiving noise influence.

*3 The default value is 80us/channel.

*4 This is a momentary current value which does not cause damage to internal resistors of the module. The maximum input
current value for constant application is 24mA.
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CHAPTER 3 SPECIFICATIONS

3.2.1 Number of parameter settings

Set the initial setting of A/D 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)

(1) Number of A/D converter module parameters

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

Target module Initial setting Auto refresh setting
L60AD4 7 21 (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.

O Project window => [Intelligent Function Module] 2> Right-click
2> [Intelligent Function Module Parameter List]

Intelligent Function Module Parameter List

Inteligent Function Module Parameter Setting Status

Wi Address Module Name Initiglization{County | Auko Refresh{Count) | A
(i LI71C24 B ¥ setting Exist(s)
0020 LEODA ¥lSetting Exist(4]  [¥|Sekting Exist(4)
0030 LEOAD WlSetting Exist(7)  W]Setting Exist(4)

e

Intelligent Function Madule Parameter Setting Count Total

Initial (imax:z045) ) Auta Refresh (iMax:1024) )

A A

suoneoyoads souBwWIONSd Z'E

sBumes Jejeweled Jo JaquINN |2

1) 2) 3) 4)
No. Description
1) The total number of parameters in the initial settings selected on the dialog box
2) The maximum number of parameter settings in the initial settings
3) The total number of parameters in the auto refresh settings selected on the dialog box
4) The maximum number of parameter settings in the auto refresh settings
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3.3

Function List

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

Item Description Reference
Sets whether to enable or disable A/D conversion for each channel. Page 48
A/D conversion enable/disable function Disabling the A/D conversion for unused channels reduces the Sec?ion 8’2
conversion cycles. '
The A/D converter module executes the A/D conversion of the analog Page 48,
Sampling processing input value sequentially and stores the digital output value to the buffer Section 8.3
memory. (1)
) ) ) Page 49,
Time The A/D converter module executes the A/D conversion by the period of Section 8.3
average the time for each channel, and stores in the buffer memory. '
A/D conversion (2)(@)
method Page 49,
Averaging | Count The A/D converter module executes the A/D conversion by the number of Section 8.3
i .
processing | average times for each channel, and stores in the buffer memory. )(b)
Movin The A/D converter module averages the digital output value of set Page 50,
9 number of times which is measured every sampling time period, and Section 8.3
average .
stores in the buffer memory. (2)(c)
The input range to use can be selected from the factory default range Page 40
Range switching function (4mA to 20mA, OmA to20mA, 1V to 5V, 0V to 5V, -10V to 10V or OV to Sec?on 7'2
i .
10V) and user range (user range setting).
) ) ) . . o Page 44,
Offset/gain setting function This function compensates for errors in digital output values. A
Section 7.5
. I ) . Page 52,
Conversion speed switching function The conversion speed can be selected from 20us, 80us or 1ms. A
Section 8.4
The A/D converter module stores the maximum and minimum values of
the digital output value or the scaling values for each channel to the buffer Page 52
Maximum value/minimum value hold function memory. Sec?on 8’5
i .
The maximum and minimum values are stored to the channels regardless
the setting of the A/D conversion method.
. ) ) This function detects the analog input value which exceeds the setting Page 53,
Input signal error detection function A
range. Section 8.6
) This function outputs alarm when a digital output value is in the range set Page 56,
Alarm output function (process alarm) . A
in advance. Section 8.7
The A/D converter module scale-converts the output digital value to the Page 59
Scaling function set range of the scaling upper limit value and scaling lower limit value. Secﬂon 8’8
This omits the programming of the scale conversion. '
. . The function stores up to latest 16 recodes of errors and alarms occurred Page 62,
Error history function . i
in the A/D converter module to the buffer memory. Section 8.9
. This function collects errors and alarms occurred in the A/D converter Page 64,
Module error collection ;
module and stores to the CPU module. Section 8.10
) Clearing the error from the system monitor at error occurrence is Page 65,
Error clear function ) )
possible. Section 8.11
) ) . . Page 66,
Save/restoration of offset/gain value The offset/gain value of the user range setting can be saved or restored. Section 8.12
i .
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3.4 10 Signal List

CHAPTER 3 SPECIFICATIONS

The following shows the list of the A/D converter module I/O signals.

For the details of I/O signals, refer to the followings.
« Details of I/0 signals ("=~ Page 95, Appendix 1)

Input signal Output signal
Device number Signal name Device number Signal name
X0 Module READY YO
X1 Y1
X2 Y2
X3 Y3
X4 Use prohibited Y4 Use prohibited
X5 Y5
X6 Y6
X7 Y7
X8 Warning output signal Y8
X9 Operating condition setting completed flag Y9 Operating condition setting request
XA Offset/gain setting mode flag YA User range write request
XB Channel change completed flag YB Channel change request
XC Input signal error detection signal YC Use prohibited
XD Maximum value/minimum value reset YD Maximum value/minimum value reset
completed flag request
XE A/D conversion completed flag YE Use prohibited
XF Error occurrence flag YF Error clear request

Point/

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

23
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3.5 List of Buffer Memory Addresses

The following shows the list of the A/D converter module buffer memory.
For details of buffer memory addresses, refer to the following.

« Details of buffer memory addresses (= Page 102, Appendix 2)

Point/’

Do not write data to the system area and the area where the data cannot be written from the program in the buffer memory.
Writing data to these areas may lead the module to malfunction.

(1) Un\GO to Un\G1799

Address Address Name Default Read/Write
(decimal) (hexadecimal) * *2
0 OH A/D conversion enable/disable setting 0 R/W
CH1 Average time/Average number of times/Move
1 1H ) 0 R/W
average settings
CH2 Average time/Average number of times/Move
2 24 . 0 R/W
average settings
CH3 Average time/Average number of times/Move
3 34 ) 0 R/W
average settings
CH4 Average time/Average number of times/Move
4 44 . 0 R/W
average settings
5 SH
to to System area — —
8 84
Averaging process specification (used to replace
9 9 ang p P ( P 0 RIW
Q64AD)
10 Ay A/D conversion completed flag 0 R
11 By CH1 Digital output value 0 R
12 Cq CH2 Digital output value 0 R
13 Dy CH3 Digital output value 0 R
14 Ey CH4 Digital output value 0 R
15 Fy
to to System area — —
18 124
19 134 Latest error code 0
20 14y Setting range 0
21 154 System area - -
22 16y Offset/gain setting mode Offset specification 0 R/W
23 174 Offset/gain setting mode Gain specification 0 R/W
24 18y Averaging process specification 0 R/W
25 194 System area — —
26 1A4 Conversion speed setting 0001y R/W
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CHAPTER 3 SPECIFICATIONS

Address Address Name Default Read/Write

(decimal) (hexadecimal) *q *2
27 1By
to to System area — —
29 1Dy
30 1EH CH1 Maximum value 0 R
31 1Fy CH1 Minimum value 0 R
32 20H CH2 Maximum value 0 R
33 21y CH2 Minimum value 0 R
34 22y CH3 Maximum value 0 R
35 234 CH3 Minimum value 0 R
36 24y CH4 Maximum value 0 R
37 25y CH4 Minimum value 0 R
38 264
to to System area — —
46 2E,
47 2Fy Input signal error detection setting 000Fy R/W
48 304 Process alarm output setting 000Fy R/W
49 31y Input signal error detection flag 0 R
50 32y Warning output flag (Process alarm) 0 R
51 334
s 3 System area — —
53 354 Scaling enable/disable setting 000F R/W
54 36y CH1 Scaling value 0 R
55 37y CH2 Scaling value 0 R
56 38y CH3 Scaling value 0 R
57 394 CH4 Scaling value 0 R
58 3Ay
to to System area — —
61 3Dy
62 3EQ CH1 Scaling lower limit value 0 R/W
63 3Fy CH1 Scaling upper limit value 0 R/W
64 40y CH2 Scaling lower limit value 0 R/W
65 41y CHZ2 Scaling upper limit value 0 R/W
66 42y CH3 Scaling lower limit value 0 R/W
67 43y CH3 Scaling upper limit value 0 R/W
68 44y CH4 Scaling lower limit value 0 R/W
69 45y CH4 Scaling upper limit value 0 R/W
70 46y
to to System area — —
85 55,
86 56K CH1 Process alarm lower lower limit value 0 R/W
87 57y CH1 Process alarm lower upper limit value 0 R/W
88 58y CH1 Process alarm upper lower limit value 0 R/W
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Address Address Name Default Read/Write
(decimal) (hexadecimal) * *2
89 59y CH1 Process alarm upper upper limit value 0 R/W
90 5AH CH2 Process alarm lower lower limit value 0 R/W
91 5By CH2 Process alarm lower upper limit value 0 R/W
92 5Cy CH2 Process alarm upper lower limit value 0 R/W
93 5Dy CH2 Process alarm upper upper limit value 0 R/W
94 5EH CH3 Process alarm lower lower limit value 0 R/W
95 5Fy CH3 Process alarm lower upper limit value 0 R/W
96 60y CH3 Process alarm upper lower limit value 0 R/W
97 61y CH3 Process alarm upper upper limit value 0 R/W
98 62y CH4 Process alarm lower lower limit value 0 R/W
99 634 CH4 Process alarm lower upper limit value 0 R/W
100 64y CH4 Process alarm upper lower limit value 0 R/W
101 65y CH4 Process alarm upper upper limit value 0 R/W
102 664
to to System area — —
141 8Dy
142 8EH CH1 Input signal error detection setting value 50 R/W
143 8Fy CH2 Input signal error detection setting value 50 R/W
144 90y CH3 Input signal error detection setting value 50 R/W
145 91y CH4 Input signal error detection setting value 50 R/W
146 92y
to to System area — —
157 9Dy
158 9E,
Mode switching setting 0 R/W
159 9Fy
160 A0y
to to System area — —
199 C7y
200 C8y Pass data classification setting 0 R/W
201 C9y4 System area — —
202 CAy CH1 Industrial shipment settings offset value (L) 0 R/W
203 CBy CH1 Industrial shipment settings offset value (H) 0 R/W
204 CCq CH1 Industrial shipment settings gain value (L) 0 R/W
205 CDy CH1 Industrial shipment settings gain value (H) 0 R/W
206 CEy CH2 Industrial shipment settings offset value (L) 0 R/W
207 CFy CH2 Industrial shipment settings offset value (H) 0 R/W
208 DOy CH2 Industrial shipment settings gain value (L) 0 R/W
209 D1y CH2 Industrial shipment settings gain value (H) 0 R/W
210 D2y CH3 Industrial shipment settings offset value (L) 0 R/W
211 D3y CH3 Industrial shipment settings offset value (H) 0 R/W
212 D4y CH3 Industrial shipment settings gain value (L) 0 R/W
213 D5y CH3 Industrial shipment settings gain value (H) 0 R/W
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Address Address Name Default Read/Write
(decimal) (hexadecimal) * *2
214 D6y CH4 Industrial shipment settings offset value (L) 0 R/W
215 D7y CH4 Industrial shipment settings offset value (H) 0 R/W
216 D8y CH4 Industrial shipment settings gain value (L) 0 R/W
217 D9y CH4 Industrial shipment settings gain value (H) 0 R/W
218 DAy CH1 User range settings offset value (L) 0 R/W
219 DBy CH1 User range settings offset value (H) 0 R/W
220 DCy CH1 User range settings gain value (L) 0 R/W
221 DDy CH1 User range settings gain value (H) 0 R/W
222 DEy CH2 User range settings offset value (L) 0 R/W
223 DFy CH2 User range settings offset value (H) 0 R/W
224 EOy CH2 User range settings gain value (L) 0 R/W
225 E1y CH2 User range settings gain value (H) 0 R/W
226 E2, CH3 User range settings offset value (L) 0 R/W
227 E3y CH3 User range settings offset value (H) 0 R/W
228 Edy CH3 User range settings gain value (L) 0 R/W
229 E54 CH3 User range settings gain value (H) 0 R/W
230 E6y CH4 User range settings offset value (L) 0 R/W
231 E7y CH4 User range settings offset value (H) 0 R/W
232 E8y CH4 User range settings gain value (L) 0 R/W
233 E9y CH4 User range settings gain value (H) 0 R/W
234 EAy
to to System area — —

1799 7074

*1 The default value is a value set after power-on or after resetting the CPU module.
*2 This shows whether read or write from programs is possible.

R: Readable

W: Writable

sessalppy Alows|y Jayng J01sI7 G'€
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(2) Error history (Un\G1800 to Un\G1969)

Address Address Name Default Read/Write
(decimal) (hexadecimal) *1 *2
1800 708y Latest error code address 0 R
1801 709y
to to System area — —
1809 71y
1810 712y Error code 0 R
First two Last two
1811 7134 digits of the | digits of the 0 R
year year
1812 714y Error time | Month Day 0
1813 715y No.1 Hour Minute 0
1814 7164 Second Day of the 0 R
week
1815 717y
to to System area — —
1819 71By
1820 71CH
to to No.2 Same as No. 1
1829 7254
1830 726y
to to No.3 Same as No. 1
1839 72Fy
1840 730y
to to No.4 Same as No. 1
1849 739y
1850 73A4
to to No.5 Same as No. 1
1859 7434
1860 744,
to to No.6 Same as No. 1
1869 74Dy
1870 T4Ey
to to No.7 Same as No. 1
1879 757y
1880 7584
to to No.8 Same as No. 1
1889 7614
1890 7624
to to No.9 Same as No. 1
1899 76By
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Address Address Name Default Read/Write
(decimal) (hexadecimal) * *2

1900 76Cq

to to No.10 Same as No. 1
1909 7754
1910 776y

to to No.11 Same as No. 1
1919 77Fy
1920 780y

to to No.12 Same as No. 1
1929 789
1930 78Ay

to to No.13 Same as No. 1
1939 7934
1940 794y

to to No.14 Same as No. 1
1949 79Dy
1950 79EH

to to No.15 Same as No. 1
1959 TATH
1960 7A84

to to No.16 Same as No. 1
1969 7B1H

*1 The default value is a value set after power-on or after resetting the CPU module.
*2 This shows whether read or write from programs is possible.

R: Readable

W: Writable

sessalppy Alows|y Jayng J01sI7 G'€
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CHAPTER 4 PROCEDURES BEFORE STARTING
THE OPERATION

This chapter describes the procedures before starting the operation.

30

Start

Module mounting
Mount the A/D converter module in any desired configuration.

Wiring
Connects external devices to the A/D converter module.

Adding a module model

Adds the model of the A/D converter module.

Switch setting
Makes switch settings using a programming tool.

([ Page 32, Section 5.1 )

([Z5~ Page 38, Section 6.4 )

([ZF~ Page 39, Section 7.1 )

([Z_F~ Page 40, Section 7.2 )

NO

Use user range settings?

/

YES

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

([ZZ~ Page 44, Section 7.5)

Use intelligent function module

NO

parameters?

YES

A

Initial setting and auto refresh setting

A program can be simplified if parameters are set
using a programming tool.

( [ 5 Page 41, Section 7.3, Page 43, Section 7.4 )

<
<

Y

Programming and debugging
Creates and checks a program.
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CHAPTER 5 sYSTEM CONFIGURATION

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

5.1 Overall System Configuration

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

Display unit
(optional)

1/0 module or

ae. oD
: intelligent function

Power supply module CPU module A/D converter module module END cover

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)

(2) Compatible software version

For the compatible software versions, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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CHAPTER 6 INSTALLATION AND WIRING

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

61 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)
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CHAPTER 6 INSTALLATION AND WIRING

6.2 Terminal Block

(1) Precautions

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

Screw type Tightening torque range
Terminal screw (M3 screw) 0.42t0 0.58N *m
Terminal block mounting screw (M3.5 screw) 0.66 t0 0.89N * m

The following table shows the applicable solderless terminal installed to the terminal block. For wiring, use the
wire applicable to the following wire and mount with the applicable tightening torque. Use a UL-approved
solderless terminal and tools recommended by the manufacturer of the solderless terminal. The sleeve solderless
terminal cannot be used.

Solderless terminal Wire
Applicable 5 5 X Temperature
Model . . Wire diameter Type Material .
tightening torque rating
R1.25-3 0.42 t0 0.58N *m 2210 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.

Pin number Signal name
1 V+
2 V-/I-
CH1 R
3 I+ -
[0}
4 SLD 3
— 5 V+ 3
1 w
2 o 6 V-/l- 5
o CH2 2
3 V| chi 7 I+ ~
4 I+
LD
5 P o 8 SLD
6 cH2 | V*
7 V- | ol 9 V+
: SLD r 10 V-/I-
CH3 CH3
cHa | 11 I+

V-/I-

CH3
I+

ey gary

Sla[@[sR|R][3]a
-
N
[%)]
—
O

SLD

CH4

e 13 V+
CH4
VI | cha 14 V-/I-
I+ CH4
SLD 15 |+
T AG
| | 16 SLD
17 AG
18 FG
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(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.

R

(b) Installation procedure

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

=

2. Open the terminal cover and tighten the terminal
block mounting screw.

Terminal block
mounting screw

o



CHAPTER 6 INSTALLATION AND WIRING

6.3 Wiring

(1) Wiring to a terminal block

The following shows wirings to a terminal block.

(a) For the voltage input

Io CH1
CH1 CHA1 V+
V- | cH
|+
®sLD
CH2
CH2 omz | v+
V-l CH2
|+
®SLD
——®CH3
CH3 os |V
2
|+
®sLD
———®CH4
CH4 ona | v+
Vil CH4
|+
oSLD
AG
L =
o
(b) For the current input z
=)
«Q
fCH1
cH1 || V*
CHA1 V-/l- &CH1
|+
®sLD
r0H2
cHz || V*
PVl-
CH2 &CH?
|+
®SLD
rCH3
cH3 || V*
PV
CH3 &CH3
® |+
®SLD
rCH4
cHa || V*
PVI-
CHa &6H4
|+
oSLD
AG
L 7]
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6.4 External Wiring

The following describes the external wiring.

(1) For voltage input
Signal source -10 to 10V
*2
1 F
500kQ
V+
1+ 4:»—‘
V-/I- :
500kQ
1 SLD [ -
Shield
(2) For current input *2 17
Signal source 0 to 20mA *3
500k<?
\ Ve l —
1+
250Q
V-/I- g
500kQ
SLD -
*1 |
Shield AG
™ v
L | Fe— ™
*5 /

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

*2 This indicates the input resistance of the A/D converter module.

*3 For the current input, always connect the terminals (V+) and (I+).

*4 If there are potential differences between the AG terminal and GND of the external device, connect the AG terminal to
the GND of the external device.

*5 Always connect the shielded wire for each channel to the shield terminal (SLD) and ground the FG terminal (FG).
In addition, ground the FG terminal of the power supply module.

Point />

In unused channels, if the circuit between two terminals is kept open, an undefined digital value may be output.
To prevent this phenomenon, perform any of the following measures.

® Set the A/D conversion enable/disable setting in the unused channel to disable.
Note that changing the A/D conversion enable/disable setting from A/D conversion enable to A/D conversion disable
reduces the sampling time.

® Short-circuit the input terminal (V+) and (V-) of the unused channel.
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CHAPTER 7 VARIOUS SETTINGS

CHAPTER 7 vARIOUS SETTINGS

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

Point />

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

7.1 Addition of Modules

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

(1) Addition procedure

O Project window 2> [Intelligent Function Module] => "New Module"

New Module

X]

Module Selection

Module Tvpe |.ﬁ.nalu:|g Module ﬂ

odle tame .

~N

Maount Position z

Q.

Mounted Slak Ma, |0 _|::I Acknowledoe I Assignment §'

o

[v Specify start ¥% address | 0010 (Hi 1 5lok Occupy [16 points] _g“

o

s

Title Setting &
Title

(4 | Zancel

Item Description
Module Type Set "Analog Module".
Module Selection
Module Name Select the name of the module to connect.
Mounted Slot No. Set the slot No. where the module is connected.
Mount Position Specify start X/Y The start /0 number (hexadecimal) of the target module is set, according to
address the slot No. Setting any start I/O number is also possible.
Title Setting Title Set any title.
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7.2

Switch Setting

Set the operation mode and the input range used in each CH.

(1) Setting procedure

Set from "Switch Setting" in the project window.

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

Switch Setting 0010:L60AD4

Inpuk Range Setking

Drive Mode Setting

_H Input range

CHI 4 bo 20m, |
_Hz 4 ko 20ma

_H3 4 ko 20ma

_H4 4 ko 20ma

Mormal mode

* If an out-of-range value is contained in the switch setting of the PLC

parameter, it will be treated as default setting,

o]

Zancel

Item

Description

Setting value

Input Range Setting

Set the input range used in each CH.

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

*1to 5V

*+0to 5V

+-10to 10V

+0to 10V

* User range setting

Operation Mode Setting

Set the operation mode of the A/D converter module.

» Normal mode (default value)
+ Offset/gain setting mode
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7.3 Parameter Setting

Set the parameters of each CH.

(1) Setting procedure
Set from "Parameter” in the project window.

1. Start "Parameter” from the project window.

O Project window => [Intelligent Function Module] => module name 2> "Parameter”

i 0010:L60AD4[]-Parameter

Display Fiter  [Display All -
Ttem CH2 CH3 CHe
— Basic setting £ method of & anxersion.control.
D conversion
Pull-down list type :ﬁﬂbk disable setting__y, OiEnable = | piEnatle O:Enable O:Enable
Averaging process spedfication | TSR p:5arpling Processing 0:5ampling Processing 0:Sampling Processing
average tmefaverage number of . .
times/Move average settings =
Conversion speed setting 1:80us
= warning output function Sets for warnings on A/D conversion.
Process alarm output setting 0:Enable 1:Disable 1:Disable 1:Disatle
Process alarm upper upper limit
valus o °
D alarm upper lawer limit o A
value ~
Text box type Frocess slarm lover upper it . o
value
Process alarm lower lower it o A
value
= Input signal error detection Sets for input signals on A/D conversion.
Input signal error detection setting 1:Disable 1:Disable 1:Disable 1:Disable 7
ir;ﬁ:ljjet signal error detection setting | o, o - o
= scaling function Sets for scaling on A/D conversion.
Sealing enable/disable setting 1:Disable 1:Disable 1:Disable 1:Disatle
Scaling upper limit value i} o i} o
Scaling lower limit valus i o i o
Sets whether to permit or prohibit output of AJD conversion walug,

2. Double-click the item to change the setting, and input the setting value.
* ltems to input from the pull-down list
Double-click the item to set, to display the pull-down list. Select the item.
* ltems to input from the text box
Double-click the item to set, and input the setting value.

3. Set CH2 to CH4 with the operation in step 2.

Buimes Jeleweled €'/
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Item Setting value Reference
A/D conversion enable/disable 0: Enable (default value) Page 48,
setting 1: Disable Section 8.2
0: Sampling Processing (default value)
. L 1: Time Average
Averaging process specification
2: Count Average
3: Moving Average
) 20ups: 2 to 1500ms (default value: 0)
Average time
80ps, 1ms: 2 to 5000ms (default value: 0) Page 48,
Basic setting Average Section 8.3
Average time/Average number of number of 4 to 62500 times (default value: 0)
times/Move average settings times
Move
average 2 to 1000 times (default value: 0)
settings
0: 20ps
. . Page 52,
Conversion speed setting 1: 80us (default value) B
Section 8.4
2:1ms
) 0: Enable
Process alarm output setting )
1: Disable (default value)
Process alarm upper upper limit
Warning output value -32768 to 32767 (default value: 0) Page 56,
function — Section 8.7
Process alarm upper lower limit value | -32768 to 32767 (default value: 0)
Process alarm lower upper limit value | -32768 to 32767 (default value: 0)
Process alarm lower lower limit value | -32768 to 32767 (default value: 0)
. . . 0: Enable
Input signal error detection setting )
Input signal error 1: Disable (default value) Page 53,
detection Input signal error detection setting Section 8.6
0 to 25.0% (default value: 5.0%)
value
. . . 0: Enable
Scaling enable/disable setting )
1: Disable (default value) Page 59
Scaling function - — i ‘
Scaling upper limit value -32000 to 32000 (default value: 0) Section 8.8

Scaling lower limit value

-32000 to 32000 (default value: 0)
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7.4 Auto Refresh

This function transfers data in the buffer memory to specified devices.

(1) Setting procedure

1. start "Auto_Refresh" from the project window.

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

2. Click the item to setup, and input the auto refresh target device.

0010:L60AD4[]-Auto_Refresh

Display Filker |Display All j

Item CH1 CHz2 CH3 CH4
—| Fransfer fo PLC :
AJD conversion completed flag
Digital output walue
Mazirnum value
Minirnum value
Scaling walue

‘Warning output flag (Process
alarm)

Input signal error detection flag
Latest error code
Latest error code address

Transfers buffer memory data to the specified device,
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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 using factory default settings, the offset/gain is not required.

(1) Setting procedure

O [Tool] > [Intelligent Function Module Tool] 2> [Analog Module] => [Offset/gain setting]
1. Select the module to configure the offset/gain

N
setting, and click the button.

Module Selection

Start XY Address Module Tvpe

LE0ADY

Click the button.

MELSOFT Series GX Works2

': Do you wank o switch over From normal sstting mode ta offsetigain setting mods?
Caution

- D conversian will be cancelled when switching over ko offsetfgain setting mode.
- In case of srror accurrence ak the target moduls, the srror will be clsared when switching over to offsstjgain sstting mode.

Yes Ho

3. Select the channel to use the offset/gain setting, and

Offset/Gain Setting

— click the | offser setting button.
Sek offsetjgain settings, —

Target Module 0010:LE0AD4 Error Cade Detail Display,, .
Error Clear

[ ffset/Gain Setting

Channel Selection Offser Status Gain Skatus

Dff set Setting I
Gain Setting

v cHL
I a2
[~ aH3
I cHa
I= | g
I~ cHe
=y
I© cHa

Please select a target channel for the offset/gain setting

and press "Offset Setking" or "Gain Setting",
Pressing "Close” registers to the module. Close
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_ 4. Input the offset value voltage or current in the target
MELSOFT Series GX Works2 = channel terminal, and click the m button.

L Executes the offset settings,
. Flease press the "Yes" button after setting the volkagecurrent to the target channel.

5. Check if "Offset Status” is changed to "Changed",

Offset/Gain Setting X . _
and click the [i " GainSetting :| button.

Set offsetfgain settings,

Target Module 0010:L60A04 Error Code -

Offset/Gain Setting

Channel Selection Offser Status Gain Skatus

¥ cHL Changed  Offset setting_|
[ cHz =
[~ cHa
I~ cHa
r

r
r
r

Please select a target channel for the offset/gain setting

and press "Offset Setking" or "Gain Setting",
Pressing "Close” registers to the module. Close

6. Input the gain value voltage or current in the target

MELSOFT Series GX Works2

channel terminal, and click the ¥es button.

Exercutes the gain settings.
. Flease press the "fes" button after setting the valtage/current to the target channel.

Bumes ulesesyo G2

7. Check if "Gain Status" is changed to "Changed",

Offset/Gain Setting X

and click the button.

Sek offset/gain settings.

Target Module 0010;LE0AL Error Code -

OffsetfGain Setting

Channel Selection Offset Status Gain Skatus

W CHL Changed Changed Offset Setting
I~ cHz
Gain Setting

I~ cHz
I~ cHa
-

r
r
r

Please select a target channel for the offsetigain setting

and press "Offsek Setting” or "“&ain Setting”, - .
Pressing "Close” registers ko the module.
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MELSOFT Series GX Works2

Do you wart b register the offsetjgain setting and exit?
The made will be switched aver ta normal made from off set/gain setting mode after ending.

Caukion

- The offset/gain sstting is not active until the reqistration is sxerutad,

- The registration cannok be executed in case of error occurrence at the target module,

- The made will not be switched aver ko narmal mode when the offset/gain mode is selected in the switch setting,

Mok Entry Cancel
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CHAPTER 8 FUNCTIONS

CHAPTER 8 FuncTIONS

This chapter describes the details of the functions available in the A/D converter module, and the setting procedures
for those functions.
For details on 1/O signals and buffer memory, refer to the following.

« Details of I/0 signals ((_5 Page 95, Appendix 1)
« Details of buffer memory addresses ([_ 5 Page 102, Appendix 2)

8.1 Digital Data Details

The functions are processed in the order shown below. If multiple functions are enabled, the output of the first
processed function is used as the input of the next function.

Digital output value mput signal er@_CAverage Analog input

(Un\G11 to Un\G14) @ection function processing (CH1 to CH4)

A

Maximum value
(Un\G30, Un\G32, |«
Un\G34, Un\G36)

1 Warning output
function

Minimum value
(Un\G31, Un\G33,
Un\G35, Un\G37)

A

A

Scaling value . .
(Un\G54 to Un\G57)| ¢ Scaling function

(1) Digital output values

These are digital values after sampling processing or averaging processing has been performed.

slieya eyeq [eybiQ 1'8

(2) Scaling values

Values obtained by performing scale conversion on the digital output values are stored.

(3) Maximum and minimum values

Maximum and minimum values of the digital output values are stored.
However, if the scaling function is enabled, they are updated with the values from scale conversion.

Point/

If averaging processing (time average/count average) is performed, the digital values are stored per averaging process
cycle.
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8.2 A/D Conversion Enable/Disable Function

Sets whether to enable or disable A/D conversion for each channel.
By disabling A/D conversion for the channels you are not using, the conversion cycle can be reduced.

(1) Setting procedure

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

O Project window => [Intelligent Function Module] 2> module name => [Parameter]

Ikem CH1
-] Basic setting Sets method of A/D conver
AT conversion .
enable /disable setting f:Enable M

Averaging process specification M
Awverane bimelfverage number of | 1:Disable
8.3 A/D Conversion Method

Sets whether to perform sampling processing or averaging processing for each channel.

(1) Sampling processing

Sequentially performs A/D conversion on the analog input values and stores the digital output values to the buffer
memory.

Point/’

The conversion cycle is calculated by "conversion speed setting x number of conversion enabled channels".
Conversion can be enabled or disabled per channel, allowing you to reduce the conversion cycle by disabling A/D
conversion for the channels that are not used.

Ellf the number of channels used (number of channels for which A/D conversion is enabled) is three channels total (CH1
to CH3), and the conversion speed is set to medium speed, CH1 Digital output value (Un\G11) to CH3 Digital output value

(Un\G13) are updated every 240 ps.
80 x 3 =240 (us)

For details on conversion speed setting, refer to the following.
+ Conversion Speed Setting ("5 Page 52, Section 8.4)

(2) Averaging processing
Performs averaging processing on the digital output values for each channel, and stores the average values to
the buffer memory.
There are three processes in averaging processing, as follows:
* Time average
» Count average
* Moving average
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(a) Time average
Performs A/D conversion for a set time, averages the total without the maximum and minimum values, and
stores the average value to the buffer memory.
The processing count within the setting time varies depending on the number of channels used (number of
channels for which A/D conversion is enabled).

Number of _ Set period of time
processing times  (Number of channels used X Conversion speed)

ElThe processing count for the following settings is calculated below:

Item Setting
Number of channels used (number of channels for which A/D conversion is enabled) | 4 channels (CH1 to CH4)
Conversion speed 20 ps
Setting time 15 ms
15

——  =187.5 (times) - - - Drop the fractional part
(4 % 0.02) (times) P onatp

— Time is measured 187 times and the averaged value is output.

Point/

The valid lower limit setting value for the time average is calculated by "(minimum processing count of 4) x (conversion
speed) x (number of channels used)".

Ellf a maximum of 4 channels are used (conversion speed: low speed):
4x1.0%x4=16ms

If the processing count becomes less than 4 due to the setting time, an error occurs (error code: 200), and a digital output
value comes out to 0 (zero).

(b) Count average
Performs A/D conversion a set number of times, averages the total without the maximum and minimum values,
and stores the average value to the buffer memory.
The time it takes for the count average value to be stored to the buffer memory varies depending on the
number of channels used (number of channels for which A/D conversion is enabled).

Processing time = Preset count X (Number of channels used X Conversion speed)

ElThe processing time for the following settings is calculated below:

Item Setting
Number of channels used (number of channels for which A/D conversion is enabled) | 4 channels (CH1 to CH4)
Conversion speed 80 us
Set number of times 20 times

20 x (4 x 0.08) = 6.4 (ms) — An average value is output every 6.4 ms.
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Point />

Because the count average requires a sum of at least two counts, not counting the maximum and minimum values, the set
number of times should be set to 4 or more.

(c) Moving average
Takes the average of digital output values sampled over a set number of sampling time intervals, and stores it
to the buffer memory.
Since the averaging processing is performed on a moving set of samples, the most current digital output values
can be obtained.
The moving average processing for a set number of times of 4 is shown below:

A/D conversion value Sampling period
20000 + 5 ¥ Y ’4—»‘
:
i
1
; .
10000 - SR
Lt ! : » 1st storage (a)
— » 2nd storage (b)
' . . ' > 3rd storage (c)
0 . : : : Time [ms]
CH1 Digital output | ' ' L gmm e m s f e o
value (Un\G11) 0 X@X® XX KKK
A/D conversion <| ON
completed flag (XE)
Data transition in buffer memory I
1st storage (a) 2nd storage (b) 3rd storage (c)
1)+2)+3)+4) |—=| 2)+3)+4)+5) |—| 3)+4)+5)+6)
4 4 4

(3) Setting procedure

(a) Sampling processing
1. Set"A/D conversion enable/disable setting” to "0: Enable".

O Project window => [Intelligent Function Module] 2> module name => [Parameter]

Ikern _H1
-| Basic setting Sets method of A/D conver
AL conversion )
enable disable setting 0:Enable M

&veraging process specification M
Average time/average number of | 1:Disable
2. For "Average process specification”, select "0: Sampling Processing".

AVeraming process | :5ampling Processing j
Average bime/average number of TR as e hage s
kirnes/Move average setkings 1:Time Average

Conversion speed sekking 2iCounk Average

-1 Warnina outout function 3:Moving Average
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(b) Averaging processing
ElTo select "1: Time" for "Averaging process specification":
1. Set"AID conversion enable/disable setting” to "0: Enable".

O Project window => [Intelligent Function Module] 2> module name => [Parameter]

Ikem CH1
-1 Basic setting Sets method of A/D conver
AT conversion )
enable /disable setting 0:Enable M

Averaging process specification M
Averane bme/dverage number of | 1:Disable

2. For "Averaging process specification”, select "1: Time Average".

AVeraming process | 1:Time Average j
Average time/dverage number of  [0:Samoling Processin
times/Move average setkings

Conversion speed sekking 2iCounk Average
J:Moving Average

- Warninn nubnnk finckinn

3. For "Average time/Average number of times/Move average settings", enter the following:

AVeraming process i1:Time Sverage
Average time/dverage number of

times/Move average settings 1000 ms
Setting item Conversion speed Setting range
20 us 2 to 1500 ms
Average time
80 s, 1 ms 2 to 5000 ms
Average number of times 20 s, 80 ps, 1 ms 4 to 62500 times
Move average settings 20 ps, 80 ps, 1 ms 2 to 1000 times

POUISIN UoISIBAUOD A/V €°8
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8.4 Conversion Speed Switch Function

You can select from three conversion speeds:
» High speed: 20 ps/channel
* Medium speed: 80 ys/channel
* Low speed: 1 ms/channel

(1) Setting procedure

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

Ikem CH1
-| Basic setting Sets method of A/D conver
AL conversion )
enable/disable setting 0:Enable M

&veraging process specification M
Average time/average number of | 1:Disable
Q) Project window => [Intelligent Function Module] => module name => [Parameter]

2. For "Conversion speed setting”, select the appropriate conversion speed.

Conversion speed seffing | 1:80us

-1 Warning output function 0:20us
Process alarm oukput setting w
Praress alarm nnner ninner limik 2ilms

85 Maximum and Minimum Values Hold Function

Stores the maximum and minimum digital output values (scaling value) for each channel to the buffer memory.
If averaging processing is specified, the values are updated per averaging process cycle. Otherwise they are updates
per sampling cycle.
For a list of buffer memory addresses to which the values are stored, refer to the following.
« Buffer Memory Assignment List ((_= Page 24, Section 3.5)

(1) Resetting maximum and minimum values
Switching Maximum value/minimum value reset request (YD) or Operating condition setting request (Y9) from

OFF — ON — OFF updates the maximum and minimum values with the current values.

(2) If the scaling function is enabled

If the scaling function is enabled, maximum and minimum scaling values are stored.
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8.6

CHAPTER 8 FUNCTIONS

Input Signal Error Detection Function

Detects any analog input value that is outside the setting range.

h

Analog
input value

Input signal error
detection upper
limit value

CH1 Analog input
value —

Normal input value

A

Input signal error
detection lower

limit value \

Time

CH1 Input signal error
detection flag (Un\G49.b0)

Input signal error detection signal (XC)

CH1 A/D conversion
completed flag (Un\G10.b0)

Error clear request (YF)

(1) Notification of input signal error detection

If the analog input value is above the input signal error detection upper limit value, or below the input signal error
detection lower limit value, the error is notified by Input signal error detection flag (Un\G49), Input signal error
detection signal (XC), and the flashing ALM LED.

In addition, alarm code 1100 gets stored in Latest error code (Un\G19).

The alarm code that is stored is shown below:

11000

Fixed )
—— Input signal error channel number

(2) Operation of the input signal error detection function

The digital output value on the channel on which the error was detected is held at the value just before the error
was detected, and A/D conversion completed flag (Un\G10) and A/D conversion completed flag (XE) are turned
OFF.

In addition, once the analog input value returns within the setting range, A/D conversion resumes regardless of
the reset of Input signal error detection flag (Un\G49) and Input signal error detection signal (XC). After the first
update, A/D conversion completed flag (Un\G10) for this channel turns back ON. (ALM LED remains flashing.)
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(3) Detection cycle

This function is executed per sampling cycle or averaging process cycle.

(4) Clearing the input signal error detection
After the analog input value returns within the setting range, turn Error clear request (YF) OFF - ON — OFF.
When you clear the input signal error detection, the A/D converter module results in the following state:
« Input signal error detection flag (Un\G49) is cleared.
« Input signal error detection signal (XC) turns OFF.
* The ALM LED turns off.
» The alarm code 1100, which is stored in Latest error code (Un\G19), is cleared.

(5) Example of input signal error detection

The formula for calculating the input signal error detection lower limit value is shown below.

ElTo detect an error when the analog input value becomes lower than 3.84mA for a channel with an input range
of 4mA to 20mA:

Input signal L limit val Input signal error
d"e‘igcﬁégn”ﬁ,ﬁgrm = 0? mghtlgngg ltjoe _ ( Gain value of input _ Offset value of input > detection setting value
limit value be used range to be used range to be used 1000

« Input signal error detection lower limit value: 3.84mA
» Offset value: 4.0mA
* Gain value: 20.0mA

Input signal error
detection setting value

1000

3.84=40 - (20.0-4.0) x (

As a result, the input signal error detection setting value = 10.
Therefore, set the input signal error detection setting value to "10 (1.0%)".
In this case, the operation of the input signal error detection looks like the following:

20mA 4

Input range

dmA v

Input signal error detection
lower limit value "3.84mA" —




CHAPTER 8 FUNCTIONS

(6) Setting procedure

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

D) Project window = [Intelligent Function Module] 2> module name 2> [Parameter]

Ikem CH1
-1 Basic setting Sets method of A/D conver
AT conversion )
enable/disable setting 0:Enable M

Averaging process specificakion Fm
fverane time/Averane number of | 1:Disable
2. Set “Input signal error detection" to "0: Enable".

-] Input signal error detection Sets for input signals on A1
Tnput signaf error defection | MEnable j

Inpuk signal error detection sekking M
walue 1:Disahle

3. Set avalue for "Input signal error detection setting value”.

-1 Input signal error detection Sets for input signals on A/
Input signal error detection setting | 0:Enable
Input signal error detection setting

o
value 1.0 %
Item Setting range
Input signal error detection setting 0to 25.0%

uonoun4 uonosjeq Joig jeubig ndu| 9'g
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8.7 Warning Output Function (Process Alarm)

56

Outputs an alarm when the digital output value enters a preset range.

——— Warning output range
Out of warning output range
® Included

A

Digital output value
Warning
Warning /

Upper upper
limit value

Upper lower
limit value

; '\ Warning cleared
// \ Warning cleared : \ )
i
CH1 digital output value !

Lower upper /Warning cleared

limit value //; L
CH2 digital output value 1 o \ / 3
Lower lower | 01 Vo
limit value i o X v
L Warning\‘\/

'ON 1 po Time
CH1 Process alarm upper limit value OFF
(Un\G50.b0) ‘ !
| ON ‘
CH1 Process alarm lower limit value OFF
(Un\G50.b1) ‘ ‘
iON
CH2 Process alarm upper limit value OFF

(Un\G50.b2)
ON
OFF

Warning output signal (X8)

(1) Process alarm notification

(2)

When the digital output value moves above the process alarm upper upper limit value, or below the process alarm
lower lower limit value, thus entering the alarm output range, alarm notifications are made by Warning output flag
(Process alarm) (Un\G50), Warning output signal (X8) and the ALM LED turning ON.

In addition, alarm code 10 A0 gets stored in Latest error code (Un\G19).

The alarm code that is stored is shown below:

1040
Fixed
Process alarm channel number

0: Process alarm upper limit
1: Process alarm lower limit

Operation of the Warning output function (Process alarm)

After the alarm is output, once the digital output value returns within the setting range, below the process alarm
upper lower limit value and above the process alarm lower upper limit value, a "0" (zero) is stored in the bit
position corresponding to the channel number for Warning output flag (Process alarm) (Un\G50).

Once all channels are within the setting range, Warning output signal (X8) and the ALM LED turn OFF.



()

(4)

(5)

CHAPTER 8 FUNCTIONS

Detection cycle

When time average is specified, the function is executed per set time (for averaging). When count average is
specified, the function is executed per set count (for averaging).

In addition, when sampling processing and moving average processing are specified, the function is executed per
sampling time.

Clearing the alarm code
Atfter the digital output value returns within the setting range, turn Error clear request (YF) OFF —» ON — OFF.

This clears the alarm code 10 A0, which was stored in Latest error code (Un\G19).

If the scaling function is enabled

If Scaling enable/disable setting (Un\G53) is set to "Enable"”, the alarm output function monitors CHO Scaling
value (Un\G54 to Un\G57) for alarm output.

When setting CH1 Process alarm lower lower limit value (Un\86) through CH4 Process alarm upper upper limit
value (Un\G101), make sure to specify values that reflect scale conversion.

Item Digital values monitored for alarm output

Scaling enable/disable setting | 0: Enable | CHO Scaling value (Un\G54 to Un\G57)
(Un\G53) 1: Disable | CHO Digital output value (Un\G11 to Un\G14)

S7
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(6) Setting procedure

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

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

Ikem CH1
-1 Basic setting Sets method of A/D conver
AT conversion )
enable /disable setting 0:Enable M

Averaging process specification Fm
Averane timelAverage number of [ 1:Cisable
2. Set"Process alarm output setting" to "0: Enable".

-] Warning output function Sets for warnings on A/D cc
Process alarm output sefting | 0:Enable j

Process alarm upper upper limit M
value 1:Disable

3. Specify the values for "Process alarm upper upper limit", "Process alarm upper lower limit value”,

"Process alarm lower upper limit value", and "Process alarm lower lower limit value”.

-] Warning output function Sets for warnings on A/D ©
Process alarm oukput setting 0:Enable
5;?5255 alarm upper upper limit 0000
5:&:55 alarm upper lower limit 16000
EraTLcI:ss alarm lower upper limit 10000
EraTLcI:ss alarm lower lower limit 4000
Item Setting range

Process alarm upper upper limit value

Process alarm upper lower limit value

-32768 to 32767
Process alarm lower upper limit value

Process alarm lower lower limit value

Point />

Process alarm output settings must meet the following condition:
Process alarm upper upper limit value > Process alarm upper lower limit value > Process alarm lower upper limit value >
Process alarm lower lower limit value
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8.8 Scaling Function

Performs scale conversion on the digital values that are output. The values are converted in the range between the
scaling upper limit value and the scaling lower limit value.
The converted values are stored to CHIO Scaling value (Un\G54 to Un\G57).

(1) If the input range is set to the factory default setting

Ellf the input range is set to -10V to 10V:

For the scaling lower limit value, set it to a value corresponding to the lower limit of the input range (-20000),
and for the scaling upper limit value, set it to a value corresponding to the upper limit of the input range
(20000).

(2) Calculation of the scaling value

(a) If the factory default setting is used for the input range

* When the voltage and current are as follows:
Voltage: 0V to 10V, OV to 5V, 1V to 5V
Current: OmA to 20mA, 4mA to 20mA

Dx x (SH - SL)
Dmax

+ SL

Scaling value =

When voltage is -10V to 10V

Dx x (SH-SL) (SH + SL)
+

Scaling value =
DMax - DMin 2

» Dx : Digital output value

* Dmax : Maximum digital output value of the input range used
» Dwmin : Minimum digital output value of the input range used
* SH : Scaling upper limit value

uonound Buleos g'g

» SL : Scaling lower limit value
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(3) Setting procedure
1. Set"A/D conversion enable/disable setting” to "0: Enable".

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

Ikem CH1
-1 Basic setting Sets method of A/D conver
AT conversion )
enable /disable setting 0:Enable M

Averaging process specification Fm
Averane bme/dverage number of | 1:Disable

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

-1 Scaling function Sets for scaling on A/D con
Scaling enable/disable | 0:Enable |
scaling upper limit walue
scaling lower limit walue 1:Disable

3. Set values for "Scaling upper limit value" and "Scaling lower limit value".

-1 Scaling function Sets for scaling on A/D con
scaling enable/disable setting 0:Enable
scaling upper limit walue 16000
scaling lower limit walue 4000
Item Setting range

Scaling upper limit value

-32000 to 32000

Scaling lower limit value

Point/

® Even if you set the scaling upper limit value and the scaling lower limit value in such a way that the change is larger than
the resolution, the resolution will not increase. In addition, the scaling function cannot be used on a channel that is using
user range settings.

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




(4) Example of scaling setting

CHAPTER 8 FUNCTIONS

EIL When setting the "Scaling upper limit value" to "16000" and the "Scaling lower limit value" to "4000" for a

channel with input range of 0V to 5V:

-1 Scaling function

Sets for scaling on A/D con

Scaling enable/disable setting 0:Enable
scaling upper limit walue 16000
scaling lower limit walue 4000

The digital output values and scaling values are as follows:

Digital output value

[Scaling upper limit value 1600(3720000

(Scaling lower limit value 4000370 0

5

Analog input voltage (V)

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

EIZ When setting the "Scaling upper limit value" to "16000" and the "Scaling lower limit value" to "4000" for a

channel with input range of -10V to 10V:

-1 Scaling function

Sets for scaling on A/D con

Scaling enable/disable setting 0:Enable
scaling upper limit walue 16000
scaling lower limit walue 4000

The digital output values and scaling values are as follows:

Digital o

[Scaling upper limit value 1600@720000

) . 7 -20000
[Scalmg lower limit value 4000 210 0 1

utput value

Analog input voltage (V)

Analog input voltage (V) Digital output value Scaling value
-10 -20000 4000
-5 -10000 7000
0 0 10000
5 10000 13000
10 20000 16000
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8.9 Error Log Function

Stores a history of errors and alarms that occurred in the A/D converter module to the buffer memory (Un\G1810 to
Un\G1969).
A maximum of 16 errors and alarms can be stored.

(1) Process of the error log function

The error code and the time of error occurrence are stored in the buffer memory address, starting from error
history No.1 (start address Un\G1810) and sequentially thereafter.

(2) Checking error history

You can check the start address of the latest stored error at Latest error code address (Un\G1800)

@1. 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 error code address (Un\G1800).

Latest error code address The start address of the error history

62

(Un\G1800) where the latest error is stored is stored. |
r| Details of error history |
An error history consists of the following
Address data.
1810 | Error history No.1 Error code
First two digits | Last two digits
of the year of the year | Error
Month Day occurrence
1820 - Hour Minute time
Error history No.2 Second | Day of the week

o
> 1830 | | Error history No.3 ill

3rd error

(Empty)

1960 Error history No.16

(Empty)
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@2. When a 17th error occurs:
The 17th error is stored in error history No.1, and the value "1810" (start address of error history No.1) gets stored to
Latest error code address (Un\G1800).

Latest error code address
(Un\G1800)

Address
—| 1810 | | Error history No.1
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.

)

2nd error

1830 | Error history No.3

3rd error

1960 Error history No.16

16th error

Point /s’

@® The same process for errors is used when an alarm occurs.

uonoung 6o 1013 68

® Once the error history storage area becomes full, subsequent errors will overwrite the previous errors, starting from error
history No.1, and continues sequentially thereafter (Un\G1810 to Un\G1819). (The overwritten history is deleted.)

® The stored error history is cleared when power supply is turned OFF, or when the CPU module is reset.
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81 0 Module Error Collection Function

Collects the errors and alarms that occurred in the A/D converter module, into the CPU module. By holding the module
errors in a memory that can hold data in the event of power failure, the errors can be held even after power-off or reset.

Error history (CPU module) and error log (intelligent
function module) are displayed in one screen.

Errors that occurred in the entire system (base units)
can be monitored in reverse chronological order.

Module A Module B
/ CPY T 19:29 Error A1 occurred! | |19:34 Error B1 occurred!
19:33 Error C1 occurred!| / ,19:36 Error A2 occurred!
i
7 =

Programming tool

BEeg
NN
NI

S
BIe

Error history display:
Time  Module in error_ Error code

\

\

|}

)
]
1
)
]
1
1
)
]
[}
[}
1
]
1
[l
]
\

\

19:29 ¢ Module A Error A1 < Error history ‘\“\

19:33 CPU Error C1 - (CPU module) ‘\‘\\ Module error log

19:34 | Module B Error B1 < \ |, Time  Modulein error_ Error code
19:36 | Module A Error A2 \ 19:29 | Module A Error A1

l 19:33 Error C1

M, [ 19:34 ¢ Module B Error B1
"N19:36 | Module A Error A2

[Example of screen display]

Error Code Madel Mame Stark IfC -
]
oo7n LE0AD o030
OCE4 2009(12/10 17:00:04 L2&CPU-ET - -
0sDC 20091210 16:15:50 L26CPU-BT ==
oo7n 2009(12/10 15:59:30 L&004 o030
oo7n 2009(12/10 15:45:02 LE0Dws ooio
0sDC 2009(12/10 14:14:38 L26CPU-BT -
oo7n 2009/1210 14:12:03 LoD ooio
OCE4 200901210 13:59:54 L2&CPU-ET -
OCE4 200901210 1313511 L2&CPU-ET -
0s0C 20091210 11:11:45 LZGCPU-BT -
oo7n 20091210 11:07:05 LE0AD ooio
OCE4 2009(12/10 11:07:04 LZ&CPU-ET -
ooyo 2009(12/10 11:03:49 LeDAD4 ooio
OCE4 2009/12{10 11:03:48 L26CPU-BT -
0sDC 2009(12/09 16:30:55 LZ&CPU-ET ==
oo7o 2009012109 16:29:33 L&0Ds ooio
ooz 2009/12/09 16:29:12 La0Dw an1o
036 20091209 16:29:11 LZ&CPU-ET - v

Point/’

For details on the module error collection function, refer to the following.
[ L1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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CHAPTER 8 FUNCTIONS

8.1 1 Error Clear Function

When an error occurs, you can clear the error from the system monitor.
By clicking the Erraor Clear 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) ((Z =~ Page 95, Appendix 1)
 Checking/Clearing an Error ([ Page 78, Section 9.4)

O [Diagnostics] => [System monitor] => Error Module

Module’s Detailed Information rg|
Monitar Status Module
Manitoring Model Mame LEDAD4
10 Address o010
Mount Position Main block Oth slok

n Product: Information 111110000000000-4
Production Mumber -

Module Infarmation

Module Access Paossible
Status of External Power Supply -
Fuse Blown Status

Skatus of IfO Address Yerify Agree
110 Clear | Hold Setting =
Moise Filker Setting

Input Type

Remote Password Setting Status -

Error Information ®
N

Latest Error Code Update Errar Histary | -
[oo7o m
3

°

Errar Clear Mo, Error Code 0

[0]

Display Format [\
2

i m

¥ HER <

" DEC )

=

o

]

Stop Monitor Close
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8.12 Saving and Restoring Offset/Gain Values

66

With the A/D converter module, you can save and restore offset/gain values in the user range setting.

In the event that the A/D converter module fails and need to be replaced, you can restore the offset/gain values of the
failed A/D converter module onto a replacement A/D converter module.

In addition, if multiple A/D converter modules are connected on a system, you can apply the offset/gain settings of one
of the modules to the other modules.

However, if you save and restore the offset/gain values, the accuracy after the restoration decreases by approximately
three times compared to that before the restoration.

Reconfigure the offset/gain as necessary.

(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.

INPUT

100-240VAC| A

50/60Hz 130VA
OUTPUT 5VDC 5A

2. Replace A/D converter unit.

am

FastoVae sl tae s s\ oWl

3. Restore the offset/gain values.

INPUT

100-240VAC A

50/60Hz 130VA.
OUTPUT 5VDC 54




CHAPTER 8 FUNCTIONS

(b) To apply the offset/gain values of one module to the other modules in the same
system:

El Here, the offset/gain setting of module No.1 is applied to modules No.2 to No.4.

1. save the offset/gain values of module No.1.

100-200vaCJZAN

IR
I
IR

g
=
=
=

2. Apply the offset/gain values to modules No.2 to No.4.

[=]

!

(2) Methods for saving and restoring offset/gain values

There are two methods for saving and restoring offset/gain values.

» Saving and restoring by dedicated instructions
» Saving and restoring by reading from and writing to the buffer memory

(a) Saving and restoring by a dedicated instruction
Use the dedicated instruction G(P).OGLOAD to temporarily save the offset/gain values of the source A/D
converter module to the CPU module’s internal device, then use G(P).OGSTOR to write to the destination A/D
converter module.
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 card
To write data: use SP.FWRITE instruction
To read data: use SP.FREAD instruction
« Store the saved data

senjeA ulenesyQ Buloisey pue Buines z1'g

For use of dedicated instructions, refer to the following.
+ Dedicated Instructions (> Page 118, Appendix 5)
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(b)

*1

Saving and restoring by reading from and writing to the buffer memory

In the buffer memory, use Pass data classification setting (Un\G200), CH1 Industrial shipment settings offset
value (L)(Un\G202) to CH4 User range settings gain value (H)(Un\G233), and User range write request (YA) to
read the offset/gain values from the source A/D converter module, then use the buffer memory again to write to
the destination A/D converter module.

The procedure for using the buffer memory is described below.

« To restore offset/gain values onto a new replacement module:

C St )
!

’ Sets values in Pass data classification setting (Un\G200).I

Turns off, then on, and off again Operating
condition setting request (Y9).

For the source A/D converter module

v
Records the data stored in Pass data classification
setting (Un\G200) and CH1 Industrial shipment
settings offset value (L) (Un\G202) to CH4 User
range settings gain value (H) (Un\G233).*1

A4
’ Turns the power off. I
’ Replaces the A/D converter module. I
’ Turns the power on. I

Writes the recorded data to Pass data classification
setting (Un\G200) and CH1 Industrial shipment
settings offset value (L) (Un\G202) to CH4 User
range settings gain value (H) (Un\G233).*1

v

’ Turns on User range write request (YA). I
’Checks an Offset/gain setting mode flag (XA) is on. I For the destination A/D converter module
’ Turns off User range write request (YA). I

v

Checks that the replaced A/D converter module I

operates with the restored offset/gain values.

C >

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 card
To write data: use SP.FWRITE instruction
To read data: use SP.FREAD instruction
« Store the saved data




CHAPTER 8 FUNCTIONS

» To apply the offset/gain values of one module to the other modules:

Start

Sets values in Pass data classification setting (Un\G200).

Turns off, then on, and off again Operating
condition setting request (Y9).

Records the data stored in Pass data classification
setting (Un\G200) and CH1 Industrial shipment
settings offset value (L) (Un\G202) to CH4 User
range settings gain value (H) (Un\G233).

Writes the recorded data to Pass data classification
setting (Un\G200) and CH1 Industrial shipment
settings offset value (L) (Un\G202) to CH4 User
range settings gain value (H) (Un\G233).

|__ Turns off User range write request (YA). I

|Checks that Offset/gain setting mode flag (XA) is on.I

|__ Turns off User range write request (YA). I

A 4

Checks that the replaced A/D converter module
operates with the restored offset/gain values.

End

For the source A/D converter module

For the destination A/D converter module
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(3) Range reference tables

Below are reference ranges to be used for saving and restoring offset/gain values.

(a) Reference table for CH1 Industrial shipment settings offset value (L)(Un\G202) to
CH4 Industrial shipment settings gain value (H)(Un\G217)

The reference values will vary depending on Pass data classification setting (Un\G200) (voltage or current).

Address (decimal)

Pass data

Reference value

Description classification .
CH1 CH2 CH3 CH4 i (hexadecimal)
setting
202, 206, 210, 214, Industrial shipment settings offset | Voltage Approx. 00000007}
203 207 211 215 value Current Approx. 0000000E,
204, 208, 212, 216, Industrial shipment settings gain | Voltage Approx. 00008011y
205 209 213 217 value Current Approx. 00008018,

(b) Reference table for CH1 User range settings offset value (L)(Un\G218) to CH4 User
range settings gain value (H)(Un\G233)

Offset/gain value

Reference value
(hexadecimal)

ov Approx. 00000007

1V Approx. 00000CD4y
Voltage

5V Approx. 0000400Cy

10V Approx. 00008011y

0mA Approx. 00000007
Current 4mA*! Approx. 00000CD4y

20mA*2 Approx. 0000400C

*1 This is the value that is stored in user range offset value at the time of shipping.
*2 This is the value that is stored in user range gain value at the time of shipping.



CHAPTER 9 DISPLAY UNIT

CHAPTER 9 DisPLAY UNIT

This chapter describes the functions of the display unit that can be used with the A/D converter module.
For instruction on operating the display unit, or for details on the functions and menu configuration, refer to the
following.

[ L1 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 it to the CPU unit, you can check the status
of the system and change system settings without the software package.

In addition, in the event a problem occurs, you can identify the cause of the problem by displaying the error
information.

For details on how to check and clear an error from the display unit, refer to the following.

« Checking/Clearing an Error ((_=~ Page 78, Section 9.4)

9.2 Menu Transition

(1) Organization
The diagram below shows how the "MOD MON/TEST" and "MOD SETTINGS" menus are organized.

— * CPU MON/TEST
—— = CPU SETTINGS
—— = CPU MON/TEST —T1— +SPECIFY I/O No. —— - BUF MEM MON/TES

—— =MODULE LIST ——
—— = MOD SETTINGS — * SPECIFY I/O No. — 1+ INIT CHANGE - CH1 - A/D CONVERSION
—— = CH2- —— - AVE PROCESSING
—— *MODULE LIST —— —— - CH3H —— - TIME/COUNT/MOV
—— + USER MESSAGE —— = CH4-' —— - PROCESS ALARM
— * PRALARM UPR/UPR
—— = OPTIONS — * PRALARM UPR/LWR
— - PRALARM LWR/UPR
— * PRALARM LWR/LWR
— = INPUT SIG ERR
— = INPUT SIG VALUE
—— - SCALING

—— = SCALE UP LIMIT
—— + SCALE LOW LIMIT
— = COMMON—— - CONVERSION SPD
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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

!

Function selection screen

MENU SELECT
-CPU SETTINGS »

-MOD MON/TEST »
-MOD SETTINGS »

!

Module setting_module
specification screen

MENU>MOD SET
-SPECIFY 1/0 No.

-MODULE LIST ™

> BLT-IN CC-Link

Module setting_start I/0 No.
specification screen

1/0 No.

0000H

Module setting_module
selection screen

-01:1/0 No. 0010H

-02:1/0 No. 0030H
L60AD4

)

-

A/D conversion enable and
disable setting screen

A/D CONVERSION

p—p ENABLE
-DISABLE

Process alarm
lower lower limit screen

Averaging process

PRALARM LWR/LWR

00000

specification screen

AVE PROCESSING

> -SAMPLING
-TIME AVERAGE

-COUNT AVERAGE

udalos abueyds Buipes |enu|

Time, count, moving average
setting screen

Input signal error setting screen

INPUT SIG ERR
-DISABLE
-ENABLE

TIME/COUNT/MOV

00000

>

Process alarm setting screen

PROCESS ALARM
> -DISABLE
-ENABLE

Process alarm
upper upper limit screen

PRALARM UPR/UPR

00000

72

Initial setting change screen

- INIT CHANGE

v

Parameter-valid drive
confirmation screen

The change wil |
be applied to
the parameter.

}

Channel selection screen

-CH1
-CH2
-CH3
-CH4
- COMMON

Change item selection menu screen

-A/D CONVERSION
-AVE PROCESSING
- TIME/COUNT/MOV
-PROCESS ALARM
-PRALARM UPR/UPR
-PRALARM UPR/LWR
-PRALARM LWR/UPR
-PRALARM LWR/LWR
-INPUT SIG ERR

- INPUT SIG VALUE
-SCALING

-SCALE UP LIMIT
-SCALE LOW LIMIT

Common setting item selecti

menu screen

-CONVERSION SPD

Process alarm
upper lower limit screen

PRALARM UPR/LWR

00000
W

lower upper limit screen

PRALARM LWR/UPR

00000

Conversion speed setting screen

CONVERSION SPD
-20us

-80us
-1ms

Input signal setting value screen

INPUT SIG VALUE

050

Scaling setting screen
SCAL ING
-DISABLE
-ENABLE

Scaling upper limit screen

SCALE UP LIMIT

00000

Scaling lower limit screen

SCALE LOW LIMIT

00000




9.3 List of Setting Value Change Screens

CHAPTER 9 DISPLAY UNIT

The following is a list of setting value change screens.

(1) Displayed in English:

Name Screen Input limits
Setting item Screen display format Upper limit Lower limit

A/D conversion enable/disable setting | A/D CONVERSION Selection — —
Average processing specification AVE PROCESSING Selection — —
Time Average/ Count Average/Moving .

TIME/COUNT/MOV Numeric 62500 2
Average
Process alarm output setting PROCESS ALARM Selection — —
Upper upper process alarm limit value | PRALARM UPR/UPR Numeric 32767 -32768
Upper lower process alarm limit value | PRALARM UPR/LWR Numeric 32767 -32768
Lower upper process alarm limit value | PRALARM LWR/UPR Numeric 32767 -32768
Lower lower process alarm limit value | PRALARM LWR/LWR Numeric 32767 -32768
Input signal error detection setting INPUT SIG ERR Selection — —
Input signal error detection setting .

INPUT SIG VALUE Numeric 250 0
value
Scaling function SCALING Selection — —
Upper limit scaling value SCALE UP LIMIT Numeric 32000 -32000
Lower limit scaling value SCALE LOW LIMIT Numeric 32000 -32000
Conversion speed setting CONVERSION SPD Selection — —

73
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(2) A/D CONVERSION

Select "ENABLE" or "DISABLE" in the "A/D conversion enable/disable" screen.

"A/D conversion enable/disable" screen

ADE AR L
H
1

A/D CONVERSION
-ENABLE
-DISABLE

(3) AVE PROCESSING

1. Usethe A and V¥ buttons to select "ENABLE" or

"DISABLE", and then confirm with the button.

In the "Average processing specification" screen, select whether to perform sampling processing or averaging
processing (time average, count average, moving average).

"Average processing specification" screen

EHMIELEE
H#Y7° vy AR
- BRI Y
- @

AVE PROCESSING
- SAMPL ING

-TIME AVERAGE
-COUNT AVERAGE

{

"Time/Count/Moving" screen

Bl / (B 3%/ ¥ Eh

00000

TIME/COUNT/MOV

00000

Table of input items

1. Usethe A and V¥ buttons to select "SAMPLING",
"TIME AVERAGE", or "COUNT AVERAGE", and then

confirm with the )ov). (If you selected any item other
than "SAMPLING", proceed to step 2.)

2. Move the cursor using the q and p buttons, then

increment or decrement the value at the cursor, using

the A and ¥ buttons, respectively. Confirm with the

button.

. . Input range
Input item Conversion speed — —
Input upper limit Input lower limit
20us 1500 2
TIME
80us/1ms 5000 2
COUNT 20us/80us/1ms 62500 4
MOV 20us/80us/1ms 1000 2
. O
Point

The display unit allows you to input between 2 to 62500 for any type of averaging processing, however, if the value is outside
the setting range of the averaging processing that you selected, an error will occur on the A/D converter module side.




(4) PROCESS ALARM

CHAPTER 9 DISPLAY UNIT

Select "DISABLE" or "ENABLE" in the "Process alarm setting" screen.

"Process alarm setting" screen

7" RYATI-LERTE
31

#

PROCESS ALARM
-DISABLE
-ENABLE

\J

"Process alarm upper upper limit" screen

7" ntA75-LAE EPR

00000

PRALARM UPR/UPR

00000

\J

"Process alarm upper lower limit" screen

7" BtR77-h E TR

00000

PRALARM UPR/LWR

00000

{

"Process alarm lower upper limit" screen

7" BtR77-ATF LR

00000

PRALARM LWR/UPR

00000

{

"Process alarm lower lower limit" screen

7" ntA75-LTF FER

00000

PRALARM LWR/LWR

00000

Table of input items

Use the A and ¥ buttons to select "DISABLE" or

"ENABLE", and then confirm with the button. (If
you selected "ENABLE", follow the rest of the
procedure.)

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor, using

the A and V¥ buttons, respectively. Confirm with the
button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor, using

the A and ¥ buttons, respectively. Confirm with the
button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor, using

the A and ¥ buttons, respectively. Confirm with the
button.

Move the cursor using the 4 and p buttons, then
increment or decrement the value at the cursor, using

the A and ¥ buttons, respectively. Confirm with the

button.

Input range

Input item

Input upper limit

Input lower limit

PRALARM UPR/UPR

PRALARM UPR/LWR

PRALARM LWR/UPR

PRALARM LWR/LWR

32767

-32768
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(5) INPUT SIG ERR
Select "DISABLE" or "ENABLE" in the "Input signal error" screen.

"Input signal error" screen

ANEERE
g1
-#F

INPUT SIG ERR
-DISABLE
-ENABLE

{

"Input signal setting value" screen

ANESHRERE

050

INPUT SIG VALUE

050

Table of input items

1. Usethe A and V¥ buttons to select "DISABLE" or

"ENABLE", and then confirm with the button. (If
you selected "ENABLE", proceed to step 2.)

2. Move the cursor using the 4 and p buttons, then

increment or decrement the value at the cursor, using

the A and ¥ buttons, respectively. Confirm with the

button.

Input item

Input range

Input upper limit

Input lower limit

INPUT SIG VALUE

250

0
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(6) SCALING
Select "DISABLE" or "ENABLE" in the "Scaling setting" screen.
"Scaling setting" screen 1. Usethe A and V¥ buttons to select "DISABLE" or
A e SCALING "ENABLE", and then confirm with the button. (If
. . ou selecte , follow the rest of the
4, DISABLE y lected "ENABLE", follow th t of th
-B#h -ENABLE procedure.)
\2
"Scaling upper limit" screen 2. Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor, using
-)u SCALE UP LIMIT
*=lvy” LR the A and V¥ buttons, respectively. Confirm with the
00000 00000 button.
\2
"Scaling lower limit" screen 3. Move the cursor using the q and p buttons, then
_ increment or decrement the value at the cursor, using
Ar=Yv9" RRR SCALE LOW LIMIT . . ]
the A and ¥ buttons, respectively. Confirm with the
00000 00000 button.

Table of input items

. Input range
Input item — o
Input upper limit Input lower limit
SCALE UP LIMIT
32000 -32000
SCALE LOW LIMIT

(7) CONVERSION SPD

In the "Conversion speed setting" screen, specify the conversion speed of the A/D conversion processing.

susalog sbuey) enjep Bumes Jo s €6

"Conversion speed setting" screen 1. Use the A and V¥ buttons to select the conversion
TRRERE CONVERSION SPD speed, and then confirm with the button.
-20us -20us
-80us -80us
-1ms -1ms
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9.4

Checking and Clearing Errors

You can check the errors that occurred in the A/D converter module, from the display unit. In addition, you can also

clear an error during its occurrence.

(1) Checking the error

78

You can check the error that occurred in the A/D converter module, by specifying Latest error code (Un\G19) from

"buffer memory monitor/test".

EI Suppose an error occurred in the A/D converter module with start I/O number of X/Y10 to 1F.

"Buffer memory monitor/test" screen

N\ yITAEYEZA/TAR

-BUF MEM MON/TES

{

"Buffer memory address input format selection" screen

N yITARYTE VA BUFF MEM ADDR
AR INPUT FORMAT

- 10 -DEC

- 163 -HEX

{

"Buffer memory address setting" screen

N yI7AEYTE LA

00019

BUFF MEM ADDR

00019

{

"Buffer memory monitor" screen

0010H 19 162
112
FEDCBA9876543210

0010H 19 IT16
112
FEDCBA9876543210

1.

2.

Press the button.

Use the A and ¥ buttons to select "DEC" for the
input format of the buffer memory address, and then
confirm with the button.

Move the cursor using the 4 and p buttons, then
increment or decrement the value at the cursor, using
the A and V¥ buttons, and set the value to

19.Confirm with the button.

You can check the error that occurred, in the "Buffer

memory monitor" screen.



(2) Clearing errors

CHAPTER 9 DISPLAY UNIT

You can clear an error by eliminating the cause of the error, and turning Error clear request (YF) OFF - ON —
OFF from "Device Monitor/Test".

El Suppose an error occurred in the A/D converter module with start I/O number of X/Y10 to 1F.

"CPU monitor/test" screen

[#21->CPU23/7A} |
-7 N {AEZ4/7Ab

TN ARYYT >
-R%ION/OFF  »

MENU>CPU_MON/TES
-DEV MON/TEST

-DEVICE CLEAR »
-FORCED_ON/OFF »

\2
"Device monitor" screen
Y1F 162 Y1F IT16
0 0
FEDCBA9876543210 FEDCBA9876543210
J
"Device test" screen
7 N {RTAb DEVICE TEST
Y1F Y1F
OFF OFF
\2
T N AATAR DEVICE TEST
Y1F Y1F
ON ON

1.

Use the A and ¥ buttons to select "DEV MON/
TEST", and then confirm with the button.

Set the device to Y and press the button.

Use the A and V¥ buttons to set the device to Y1F,
and then confirm with the button.

Use the A and ¥ buttons to switch ON/OFF. Press

the button to set the value at the device test
setting.
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CHAPTER 10PROGRAMMING

This chapter describes the procedure for programming and the basic program of the A/D converter module.

10.1 Procedure for Programming

Create a program to execute A/D conversion, according to the following procedure.

( Start )

Use the configuration NO

function?

y

----- (1) Initial setting program I

Performs initial setting by using a program.
(= Page 81, Section 10.2 )

Initial setting I

Switch setting, parameter setting, and auto refresh setting
(Ei? Page 81, Section 10.2 )

+ A/D conversion enable/disable program
- Averaging processing setting program

+ Conversion speed setting program

- Scaling function program*?

- Input signal error detection function program**
- Warning output function (process alarm) program*!

(2) Auxiliary program*2

v

Program to read a digital output value, scaling value,
warning output flag, and input signal error detection flag

_____

E Error reset program *2 A program that is added according to the control target E
! (Create a program if needed.) i
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CHAPTER 10 PROGRAMMING

10.2 When Using the Module in a Standard System
Configuration

The following shows program examples for the system configuration and usage conditions of the A/D converter
module.

(1) System configuration
The following shows an example of the system configuration when using the module in a standard system

configuration.

A/D converter module (L60AD4)
CPU module (L26CPU-BT) Input module (LX40C6)

\ / Output module (LY42NT1P)
/

- ]|
~ el =4
0} \@ ol
N :
\ e .I" ° o
Power supply module (L61P) _¥ XY00 XIY10 XYa0 Xivao xivso | END cover (L6EC)

to to to to to
XIYOF XIY2F X/Y3F XIYAF X/Y8F

Point />
For configuring the same I/O assignment as the system above, when using the LO2CPU, set the 1/O assignment
of the A/D converter module within X/Y30 to 3F. Also, set the 1/0 assignment of the LX40C6 within X/Y40 to 4F,
and the same of the LY42NT1P, within X/Y50 to 8F.

(2) Programming condition
This program reads digital output values enabled for A/D conversion at CH1 to CH3 in the A/D converter
module.
CH1 executes sampling processing, CH2 executes averaging processing every 50 times and CH3 executes
A/D conversion every 10 moving averages. If an error occurs in the module, an error code is displayed in BCD
notation.

81

uoneinbyuo) weisAg piepuels e ul sinpojy eyl Buisn usypn Z 0l




(3) Switch setting

Set the input range and the operation mode.

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

Switch Setting 0030:L60AD4

Input Range Setting

CH Input range |
CHL 4 to 20m, |
CH2 4 to 20m&

CH3 4 to 20m&
CH4 4 to 20m&

Drive Mode Setting
Marmal mode LI

*If an out-of-range value is contained in the switch setting of the PLC
parameter, it will be treated as default setting.

Ok I Cancel
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(4) Initial setting description

(a) Channel setting

Description
Item
CH1 CH2 CH3 CH4
A/D conversion enable/disable .
. Enable Enable Enable Disable
setting
) o Sampling . Sampling
Averaging process specification ) Count average Moving average )
processing processing
Average time/Average number of . .
. . 0 50 times 10 times 0
times/Move average settings
Conversion speed setting 20us
Process alarm output setting Disable Enable Disable Disable
Process alarm upper upper limit
pperupp 0 20000 0 0
value
Process alarm upper lower limit
0 18000 0 0
value
Process alarm lower upper limit
0 3000 0 0
value
Process alarm lower lower limit
0 0 0 0
value
Input signal error detection setting | Enable Disable Disable Disable
Input signal error detection settin
putsIg 9 110.0% 5.0% 5.0% 5.0%
value
Scaling enable/disable setting Disable Disable Enable Disable
Scaling upper limit value 0 0 32000 0 —
o
Scaling lower limit value 0 0 0 0 (V)
=
i 3
(b) Device for user g
c
Device Description §
D1(D11) CH1 Digital output value 3
D2(D12) CH2 Digital output value =
Q
D3 CH3 Digital output value s
D8 Input signal error detection flag 2.
D10 Error code %
3
D18 Warning output flag s
D28(D13) CH3 Scaling value S)
<
MO CH1 A/D conversion completed flag %
3
M1 CH2 A/D conversion completed flag o
o)
M2 CH3 A/D conversion completed flag é
M20 to 27 Warning output flag ﬁ
M50 to 53 Input signal error detection flag g.
M100 Module READY checking flag
X40 Digital output value read command input signal
X43 Input signal error detection reset signal LX40C6 (X40 to 4F)
X44 Error reset signal
Y50 to 5F Error code notation (BCD 3 digits) LY42NT1P (Y50 to 5F)
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(5) Program example when using the parameter of intelligent function module

(a) Parameter setting

Set the contents of initial settings in the parameter.

O Project window => [Intelligent Function Module] 2> module name 2> [Parameter]

Display Filker |Display All j
Item CH1 CH2 CH3 CH4

- Basic setting Sets method of A/D conversion control.
A,I’D_conversmn e 0:Enable 0:Enable 0:Enable 0:Enable
sekking
Averaging process specification 0:Sampling Processing 2:Count Average 3:Moving Average 0:Sampling Processing
Average timefAverage number of . .
times/Move average settings o 50 Times 10 Times o
Conversion speed setting 0:20us

-1 Warning output function Sets for warnings on A;/D conversion.
Process alarm output setting 1:Disable 0:Enable 1:Disable 1:Disable
Process alarm upper upper limit
walus 1] 20000 1] 1]
Process alarm upper lower limit
walus 1] 15000 1] 1]
Process alarm lower upper limit
walus 1] 3000 1] 1]
Process alarm lower lower limit
wvalue o o o o

- Input signal error detection Sets for input signals on A/D conversion.
Input signal error detection setting | 0:Enable 1:Disable 1:Disable
Input signal ervor defection
setting vak 10,0 % 5.0 % 5.0 %

- Scaling function Sets for scaling on A/D conversion.
Scaling enablefdisable setting 1:Disable 1:Disable 0:Enable 1:Disable
Scaling upper limit value o o 32000 o
Scaling lower limit vwalue o o o o

Sets a setting value for error detection of the input analog value in units of 0,1%,
0.0 ta 25,0 (%)

(b) Auto refresh setting

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

4[]-Auto_Refresh

Display Filker |Display All j
Item CH1 CH2 CH3 CH4
- Transfer to PLC Transfers buffer memory data to the specified device.
AJD conversion completed flag
Digital output walue 538 Dz D3

Mazirnum value
Minirnum value

Scaling walue ]
Warning output fag (Process EDIS

alarm}

Input signal error detection flag D&

Latest error code =]

Latest error code address

Transfer Direction [Inteligent Function Madule - PLC]
Buffer Memary Address [S0 (32h)], Transfer Word Counts[1]
Device Comment []

Stares the flag if the process alarm upper or lower limit value is exceeded,

(c) Writing parameter of intelligent function module

Write the parameters of the intelligent function module in the CPU module.



(d) Program example

Read digital output values

W
©

U3\

Process alarm occurrence status and processing at warning occurrence

X40 X300  X3E Y
| Il Iy My {MOV G10 KimMo
MO
f {Mov D1 D11}
M1
! {mMov D2 D12}

M2
i

{mMOV D28 D13

L

SM400
— | {mMOV D18 K2M20
M22 I
it {Processing when a warning occurs
M23
i IProcessing when a warning occurs
Input signal error defection status and processing at error detection
SM400
— | {mMov D8 K1M50 |
M50 I
il |Processing when an input signal error is detected
X43 X3C
— [SET  vY3F 1}
Error code display and reset processing
X3F
} {BCD D10 K4Ys0
X44
i {SET Y3F i
W Xe Xy .
I 1 1 {RST  Y3F 1
{END ]

CHAPTER 10 PROGRAMMING

Reads A/D conversion
completed flag.

Reads CH1 digital output value.
Reads CH2 digital output value.
Reads CH3 scaling value.

Reads Warning output flag.

Processing when a warning
occurs for CH2 process alarm
upper limit value

Processing when a warning
occurs for CH2 process alarm
lower limit value

Reads Input signal error
detection flag.

Processing when CH1 input
signal error is detected.

Turns on input signal error reset
signal.

Outputs the error code in BCD.
Turns on Error clear request.

Turns off Error clear request.
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(6) Program example when not using the parameter of intelligent function module

X30

{SET  M100
Initial settings
M100 Y39 X39 u3\
I HF {1 {moV  H8 Go
U3\
{MOV K50 G2 1
U3\
{mMOV K10 G3 1
u3\
{MOV H320 G24 1
u3\
{MOV  HO G26
U3\
{MOV  HOD Ga8 ]
u3\
{mMOV KO G90 1
u3\
{MOV  K3000 G91 7
U3\
{MOV  K18000 G92 1}
U3\
{MOV  K20000 G93
u3\
{MOV  HOE G47 1
u3\
{MOV K100 G142 }
U3\
{mMOV  HOB G53 1
U3\
{mMOV KO G66 1
u3\
{MOV  K32000 G67 1
{SET Y39 1
{RST  Mm100 ]
X0 v X ;
I 15 rdi [RST Y39 1
Read digital output values
X40 X30 X3E Y39 U3\
} i i} HF {Mov G10  KimMo
MO U3\
| {MOV G11 D11 1
M1 U3\
| {MOV G12 D12 1
M2 U3\
| {mMOV G56 D13 1
Process alarm occurrence status and processing at warning occurrence
SM400 U3\
— {MOV G50  K2mM20
M22 I
It I.". ocessing when a warning occurs
M23 |
IF‘. ocessing when a warning occurs
Input signal error defection status and processing at error detection
SM400 U3\
— | {MOV  G49 K1M50 ]
M50 I
—t | Processing when an input signal error is detected
X43 X3C
it i} {SET  Y3F ]
Error code display and reset processing
X3F U3\
— | {BCD G19 K4Y50
X44
{SET  Y3F 1
Yo X ‘
I rdi rdi {RST Y3F 1
{END ]}

86

Enables CH1 to CH3 A/D
conversion.

Sets CH2 time/count/moving
average.

Sets CH3 time/count/moving
average.

Sets CH1 to CH3 averaging
processing.

Sets conversion speed.

Sets CH2 warning output.
Sets CH2 process alarm lower
lower limit value.

Sets CH2 process alarm lower
upper limit value.

Sets CH2 process alarm upper
lower limit value.

Sets CH2 process alarm upper
upper limit value.

Activates CH1 input signal error
detection.

Sets CH1 input signal error
detection value.

Sets CH3 scaling value.

Sets CH3 scaling lower limit
value.

Sets CH3 scaling upper limit
value.

Turns on Operating condition
setting request.

Turns off Operating condition
setting request.

Reads A/D conversion
completed flag.

Reads CH1 Digital output value.
Reads CH2 Digital output value.
Reads CH3 Scaling value.

Reads Warning output flag.

Processing when a warning
occurs for CH2 process alarm
upper limit value

Processing when a warning
occurs for CH2 process alarm
lower limit value

Reads Input signal error
detection flag.

Processing when CH1 input
signal error is detected

Turns on input signal error reset
signal.

Outputs the error code in BCD.
Turns on Error clear request.

Turns off Error clear request.



CHAPTER 11 TROUBLESHOOTING

CHAPTER 11 TROUBLESHOOTING

This chapter describes errors that may occur while the use of the A/D converter module, those troubleshooting.

(1) Checking the error codes and the alarm codes
Errors and alarms occurred in the A/D converter module can be checked by any of the following methods:
» Checking on the module detailed Information
» Checking Latest error code (Un\G19) of the buffer memory
» Checking on the module error collection function
Choose the checking method by the purpose and application.

1.1 Checking on the Module Detailed Information

The following describes how to check the errors on the module detailed information.

O [Diagnostics] => [System Monitor...]

1. Select the A/D converter module in "Main

J
2. "Module's Detailed Information" of the A/D

System Monitor ﬁ‘
Moritor Status Connetion Chael " - ; ;
: Block" and click the DetaledInformation | button.
Monikoring \Sena\ Port PLC Madule Connection(USB) System Image. ..
Main Block Operation o Selected Modue
Main block.
[ Miain black.
0 Q0020 10 0040 o 7
LenAD4
Detalld Information | ~ Hjt Information Diagnustics | Errr History Detal s
-
-
Block Information List Madule Information List { Main blck )
Elock- Parameter WO metwork o, Q
Block Modue|  BlockName ;ﬁ;ﬁ; N”’”bf,"nﬁfm];‘:‘a“ed S| g S | R et Trpe Pt | Address | Station o, >
A "Main block Exist 3 - Power - [ower . . - g
UL |LsDsru - Dispay Modue 2
L02cPU - - =
]
16Point Built-n /0 tepoint | 0000 @
A w0 L LeoDs 16Point Intel. IeFont 0010 o
0L L |LsoADd 16Paint Intel teot | 0020 3
02 L |LsooAd 16Point Intel. teFoint | 0030 —
03 L |LsooAd 16Point Intell. IeFoit | 0040 =3
- - eec - D Cover - - (o]
Logend §
D Enor @ Major Ertor £ Moderate Envor q | » o
A vinor Error (O Assignment Ervor @ Assigrment Incorrect c
(0]
Stap Manitar Print ‘ Product Information List System Errar History Close ‘ O
[]
5y
@
Qo
2
Module’s Detailed Information E3] o
(X . . 3
—— o converter module is displayed. 3
Feritoring Wadel Name Le0aDd Q
1j0 Address ooio 6
Mount Positian Main block Oth slot S
A Product Information 111110000000000-A
Production Number |

Module Information
Module Access Fossible
Status of External Power Supply -
Fuse Blon Status
Status of 10 Address Verfy  Aaree
1/ Clear § Hold Setting -
Meise Fiter Setting

Input Type

FHJW Information | | Remote Passuord Setting Status -
Error Information

Latest Error Code M

o070 g
Error Clear Ho. | Error Code

Display Format

* HEx
 pEC

Stap Mankor Close
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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).

L@ [Online] = [Monitor] => [Device/Buffer Memory Batch]

Device

% Device Name | TiC Set Yalue Reference Program Browse,
 Buffer Memory [odule Start | v[(HEx) address | =l Jeec =]

Modify Value. .. | Display Format. .. | Open Display Format, .. | Save Display Format... |

[ —

Device FlElp[clelalalalz]e]s]4 /3210 B
11519 uuoouuuoowoouu uz| |
1120 o nooaoooonooooao 0
utiEz1 o noooooooaooooao 0

1.3 Checking on the Module Error Collection Function

Using the module error collection function stores the errors occurred in the A/D converter module to the CPU module.
Once being stored, the errors remain even after power-off or reset of the CPU module.

(1) How to check the errors by the module error collection function

To check the errors of the A/D converter module collected by the CPU module, open the "Error History" dialog
box.

O [Diagnostics] = [System Monitor...] = click the  gyrqr Histary Detail |button

Error History X
Hanitor
’7 @ | Stop Moritor

Refine Search

Connection Ch

’7 | sestal Port. PLC Module Connection(L158) System [mage... ‘

Match all of the criteria below
1. Model Namematching : LEDAD+
2. Start 1fo makching : 0030

Clear Refine Criteria... Enter Refine Criteria, ..

Error History

Error History List Error Details

Displayed Errors/Errors:  2[2 Error Code Notation: ( DEC % HEX Model Mame ~ LEOAD4

Error Code Date and Time Madel Mame Start 1j0 Start1f0 0030
0070 LEDADY 0030

Maunk Pasition  Main black Oth slot
LEDAD4

Error and Solution | Inteligent Module Information

Explanation

The setting of the inteligent Function modue switch 5
is other than 0.

Solution

Set a correct parameter value in the parameter
setting of MELSCFT application,

Clear History. .

Create CSVFile, Close

(2) Errors to be collected
The A/D converter module reports the following information to the CPU module:
* Error code list (_Z Page 89, Section 11.4)
« Alarm code list (_7 Page 91, Section 11.5)
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11 .4 Error Code List

CHAPTER 11 TROUBLESHOOTING

When errors in the A/D converter module occurs while writing data to or reading data from the CPU module, the

following error codes are stored in Latest error code (Un\G19).

At the same time, the A/D converter module reports the errors to the CPU module.

Error code L. .
. Description and cause of error Action
(decimal)
A value outside the range is set to Switch 1 (input range) in the
Switch Setting for 1/0 and Intelligent Function Module screen of ) .
Correct the value in the parameter setting of GX
100 GX Works2.
- . . . Works2.
O indicates the number of a channel where an invalid value is
set.
Power off and then on the module.
If the same error occurs again, the possible cause is
. . a failure of the module.
111 A hardware failure occurs in the module. . L .
Please consult your local Mitsubishi service center
or representative, explaining a detailed description
of the problem.
) ) ) . . Set "0" for Switch 5 in the Switch Setting for I/O and
112 Other than "0" is set to the intelligent function module switch 5. . .
Intelligent Function Module screen of GX Works2.
Check the digital output value.
N . If the same error occurs again, please consult your
113" The flash memory data is an error. . - . .
local Mitsubishi service center or representative,
explaining a detailed description of the problem.
Perform offset/gain setting again for all channels
where the user range setting has been configured.
. . . . . If the same error occurs again, the possible cause is
N An invalid value is set to the offset/gain setting. .
120" ) . a failure of the module.
The number of an error channel cannot be identified. . . .
Please consult your local Mitsubishi service center
or representative, explaining a detailed description
of the problem.
Perform offset/gain setting again for the error
channel.
. . . . . If the same error occurs again, the possible cause is
N An invalid value is set to the offset/gain setting. .
120 o a failure of the module.
[ indicates the number of a channel where an error occurs. . L .
Please consult your local Mitsubishi service center
or representative, explaining a detailed description
of the problem.
1617172 The G(P).OGSTOR instruction was executed in the offset/gain Do not execute the G(P).OGSTOR instruction in the
setting mode. offset/gain setting mode.
* The G(P).OGSTOR instruction has been consecutively ) .
» Execute the G(P).OGSTOR instruction once per
N executed.
1621 . ) . ) module.
* In offset/gain setting, a setting value has been consecutively . ) .
. . * Do not write a setting value consecutively.
written to the flash memory more than 25 times.
The G(P).OGSTOR instruction was executed for the module
. . ) . . Execute the G(P).OGLOAD and G(P).OGSTOR
1631 different from the one to which the G(P).OGLOAD instruction had | .
instructions to the same module.
been executed.
170 The offset/gain setting is configured exceeding the maximum The offset/gain setting will not be performed

number of times.

according to the setting.
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Error code

. Description and cause of error Action
(decimal)
A value outside 2 to 5000 is set to Time Average of CHO Correct the value within the range of 2 to 5000.
200" Average time/Average number of times/Move average settings Also, set a value greater than or equal to the value
(Un\G1 to Un\G4). calculated by "4 x Number of used channels x
O indicates the number of a channel where an error occurs. Conversion speed" (ms).
A value outside 4 to 62500 is set to Count Average of CHO
. Average time/Average number of times/Move average settings .
300" Correct the value within the range of 4 to 62500.
(Un\G1 to Un\G4).
O indicates the number of a channel where an error occurs.
A value outside 2 to 1000 is set to Moving average of CHO
N Average time/Average number of times/Move average settings L
31071 Correct the value within the range of 2 to 1000.
(Un\G1 to Un\G4).
O indicates the number of a channel where an error occurs.
- A value outside 0 to 2 is set to Conversion speed setting "
360 Correct the value within the range of 0 to 2.
(Un\G26).
When the user range setting is performed or restored, the offset
00" value is greater than or equal to the gain value. Correct the value 39 that the offset value may be
. smaller than the gain value.
O indicates the number of a channel where an error occurs.
In offset/gain setting, channel numbers or "0" is set for both Correct the Offset/gain setting mode Offset
500" Offset/gain setting mode Offset specification (Un\G22) and specification (Un\G22) value and/or the Offset/gain
Offset/gain setting mode Gain specification (Un\G23). setting mode Gain specification (Un\G23) value.
Among CH1 Process alarm lower lower limit value (Un\G86) to
CH4 Process alarm upper upper limit value (Un\G101), any two
of the values in the same channel is inconsistent.
O indicates the number of a channel where an error occurs.
A indicates a setting value representing the following status:
Nl 2: Process alarm lower lower limit value > Process alarm lower Correct the value(s).
upper limit value
3: Process alarm lower upper limit value > Process alarm upper
lower limit value
4: Process alarm upper lower limit value > Process alarm upper
upper limit value
A value outside 0 to 250 is set to CHO Input signal error
soO™! detection setting value (Un\G142 to Un\G145). Correct the value within the range of 0 to 250.
O indicates the number of a channel where an error occurs.
A value outside -32000 to 32000 is set to any of CH1 Scaling
- lower limit value (Un\G62) to CH4 Scaling upper limit value Correct the value within the range of -32000 to
(Un\G69). 32000.
O indicates the number of a channel where an error occurs.
Among CH1 Scaling lower limit value (Un\G62) to CH4 Scaling
upper limit value (Un\G69), any of the scaling lower limit value is | Correct the value so that the scaling upper limit
910" greater than or equal to the corresponding scaling upper limit value may be greater than the scaling lower limit
value. value.
O indicates the number of a channel where an error occurs.
The scaling function is set to be enabled for a channel where
99" user range setting has been configured. Disable the scaling function for the channel where
O indicates the number of a channel where an invalid value is user range setting has been configured.
set.
*1 This error code can be cleared by turning off, on, and then off Error clear request (YF).
*2 An error code is not stored in Latest error code (Un\G19) but in the completion status of the G(P). OGSTOR instruction
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CHAPTER 11 TROUBLESHOOTING

11 .5 Alarm Code List

The following shows an alarm code list.

Alarm code o i
. Description and cause of alarm Action
(decimal)

When a digital output value returns within the
setting range, the corresponding bit of Warning
- output flag (Process alarm) (Un\G50) and Warning
10A0 o . ) output signal (X8) turn off.

Aindicates a value representing the following status: An alarm code can be cleared by tumning off, on,
and then off Error clear request (YF) after a digital
output value returns within the setting range.

A process alarm occurs.
O indicates the number of a channel where a process alarm

0: Upper limit of a process alarm
1: Lower limit of a process alarm

The corresponding bit of Input signal error

An input signal error occurs. detection flag (Un\G49) and Input signal error
1100 O indicates the number of a channel where an input signal error | detection signal (XC) turn off by turning off, on,
occurs. and then off Error clear request (YF) after an

analog input value returns within the setting range.

11.6 Troubleshooting

(1) When the RUN LED flashes or turns off

(a) When flashing

Check item Action

Take the either of the following actions:

« switch the operation mode setting in the intelligent function

Is the operation mode setting in the offset/gain setting mode? module switch setting of GX Works2 to the normal mode, or

« correct Switch4 in the intelligent function module switch setting to
switch the operation mode setting to the normal mode.

1817 8p0) wlely gL

(b) When turning off

Check item Action

Check that the supply voltage of power supply module is within the

Is the power supplied?
P PP rated range.

Make sure that the power capacity is enough by calculating the
Is the capacity of power supply module enough? current consumption such as a connected CPU module, an 1/0
module, and an intelligent function modules.

Reset the CPU module, and check if the RUN LED turns on.
If the RUN LED remains off, the module may be failed. Please
consult your local Mitsubishi service center or representative,
explaining a detailed description of the problem.

Is there any watchdog timer error?

Is the module connected properly? Check the module connection.
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(2) When the ERR. LED turns on or flashes

(a) When turning on

Check item

Action

Does any error occur?

Check Latest error code (Un\G19), and take actions in the error
code list.

« Error Code List (__=  Page 89, 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 of GX Works2, set 0 for Switch 5 in the
intelligent function module switch setting.

(3) When the ALM LED turns on or flashes

(a) When turning on

Check item

Action

Is there any alarm output?

Check Warning output flag (Process alarm) (Un\G50).

(b) When flashing

Check item

Action

Is there any input signal error?

Check Input signal error detection flag (Un\G49)
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(4) When digital output value cannot be read

Check item

Action

Is there any problem with wiring, such as off or disconnection of
analog signal lines?

Check the faulty area by checking 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?

Check if the offset/gain setting is correct.

When the user range setting is selected, change the input range to
the factory default setting. Then check if the A/D conversion
executes.

If the A/D conversion is properly executed, perform the offset/gain
setting again.

Is input range setting correct?

Check Setting range (Un\G20) through the monitoring screen of GX
Works2. When the setting range is wrong, perform the intelligent
function module switch setting again.

Of the channels to input the analog value, is there any channel,
whose A/D conversion enable/disable setting (Un\GO0) set to the A/D
conversion disable?

Check A/D conversion enable/disable setting (Un\GO0) through the
monitoring screen of GX Works2. Then, set the A/D conversion
enable for Un\GO with the sequence program or the parameter of
the intelligent function module.

Is Operating condition setting request (Y9) performed?

Check if the digital output value is stored in the CHO Digital output

value (Un\G11 to Un\G14) after turning Operating condition setting

request (Y9) from OFF to ON, then to OFF with GX Works2.

If the problem is solved, correct the initial setting of the parameter in
the intelligent function module or the sequence program.

Are the (V+) and (I+) terminals connected if the input source is
current?

Make sure to connect the (V+) and (I+) terminals while inputting
current as shown in the external wiring.

Are the setting values correct when the average processing is
specified?

When selecting the time average processing, set the values satisfy

the following condition.

« Setting value > "4 (times) x conversion speed x number of
channels"

If the condition above is not met, digital output values remain 0.

Is there any potential difference between the AG terminal and the
external device GND?

Connect the AG terminal and the external device GND

Bunooyss|qnoil 9L

Point/

If digital output value cannot be read even after taking the above actions, module may be failed. Please consult your local
Mitsubishi service center or representative, explaining a detailed description of the problem.

(5) When an A/D conversion completed flag does not turn on in the normal mode

Check item

Action

Isn't there any input signal error?

Check Input signal error detection flag (Un\G49)

93



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

To check the LED status or the setting status of the intelligent function module switch setting, select the H/'W
information of the A/D converter module on the system monitor of GX Works2.

(1) Hardware LED information
LED status is displayed.

No. LED name Status
1) RUN LED 0000y : Indicates the LED off.
0001y : Indicates the LED on.
2) ERR. LED Alternating indication between 0000, and 0001, : Indicates the LED flashing.
(GX Works2 displays the communication status with the A/D converter module, so
3) ALM LED that the displaying intervals of 0000y and 0001y 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 ((_5~ Page 133, Appendix 8.1(2))

Item Intelligent function module switch
RANGE Switch1
— Switch2
— Switch3
MODE Switch4
— Switch5

H/MW Information

(X

Monitar Stakus Madule

] Product
r&-ﬁ Moritoring Madel Name LE0AD4 oo 111110000000000-4
i

Display Farrnak

 HEX: € DEC
Hj% LED Information Hi'w S Information
Item Yalue Item Walue Tkem Walue Ttem Yalue
1) ———— > [RM 0001 ALM 0000 w_ RAMGE 0000
2) — P[RR o000 3) - 0000
- oooo
MODE oooo

nooo
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APPENDICES

APPENDICES

Appendix 1 Details of I/0 Signals

The following describes the details of the A/D converter module I/O signals assigned to the CPU module.
The I/O number described in Appendix 1 shows the case that the start I/O number of the A/D converter module is set
to "0".

APPEN

Appendix 1.1 Input signal DIX

(1) Module READY (X0)

Module READY (X0) turns ON to indicate the preparation for the A/D conversion is completed after the power-on
or after the reset operation of the CPU module, and then the A/D conversion is proceeded.
In the following cases, Module READY (XO0) turns off.
* In the offset/gain setting mode (In this case, the A/D conversion processing is executed)
* When a watch dog timer error occurs to the A/D converter module (In this case, the A/D conversion
processing is not executed)

(2) Warning output signal (X8)

Warning output signal (X8) turns ON when the process alarm has been detected.

(a) Process alarm

» Warning output signal (X8) turns ON when digital output values of the A/D conversion enabled channels
exceed the ranges set for CH1 Process alarm lower lower limit value (Un\G86) to CH4 Process alarm
upper upper limit value (Un\G101) after validating the alarm output setting (process alarm).

» Warning output signal (X8) turns OFF when the digital output values fall within the setting range for all the
A/D conversion enabled channels.

The ALM LED also turns off along with the off of the signal.

——————— -+ Controlled by the A/D converter module

jeubis jnduj "} xipuaddy

sjeubig O/l 40 siieleq | xipusddy

—— Controlled by the program

Warning output flag
(Process alarm) 0 ><Waming (process alarm)>< 0
(Un\G50) ) I

1

{ ON 1

\

. . ‘4l \\‘

Warning output signal OFF
(X8)
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(3) Operating condition setting completed flag (X9)
When changing the following settings, use Operating condition setting completed flag (X9) as an interlock
condition to turn Operating condition setting request (Y9) OFF — ON — OFF.
» A/D conversion enable/disable setting (Un\G0)
» CHO Average time/Average number of times/Move average settings (Un\G1 to Un\G4)
» Averaging process specification (used to replace Q64AD) (Un\G9)
» Averaging process specification (Un\G24)
» Conversion speed setting (Un\G26)

Input signal error detection setting (Un\G47)
» Process alarm output setting (Un\G48)
» Scaling enable/disable setting (Un\G53)
» CHO Scaling lower limit value (Un\G62, Un\G64, Un\G66, Un\G68)
» CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69)
» CHO Process alarm lower lower limit value (Un\G86, Un\G90, Un\G94, Un\G98)
» CHO Process alarm lower upper limit value (Un\G87, Un\G91, Un\G95, Un\G99)
» CHO Process alarm upper lower limit value (Un\G88, Un\G92, Un\G96, Un\G100)
» CHO Process alarm upper upper limit value (Un\G89, Un\G93, Un\G97, Un\G101)
» CHO Input signal error detection setting value (Un\G142 to Un\G145)
When Operating condition setting completed flag (X9) is OFF, the A/D conversion processing is not executed.
In the case of the following status, Operating condition setting completed flag (X9) turns OFF.
* When Operating condition setting request (Y9) is ON
——————— - Controlled by the A/D converter module
—— Controlled by the program

ON

Module READY (X0)

i ON ON
Operating condition setting T =4 Lo OFF 7 ’IZ\
completed flag (X9) ) 0 7 \
/ N \
’ » ON 1 S~ II
/ \ \
/ / ) /
Operating condition setting / < L
request (Y9) ! \ K
\\ ON /I \\ ON

A/D conversion completed h s, OFF ‘t|

flag (XE)




APPENDICES

(4) Offset/gain setting mode flag (XA)

(a) Offset/gain setting mode
When registering the value, which was adjusted with the offset/gain setting, to the module, use Offset/gain setting
mode flag (XA) as an interlock condition to turn User range write request (YA) OFF — ON — OFF.
For the offset/gain setting, refer to the following.
« Offset/gain setting ((_5 Page 44, Section 7.5)

——————— - Controlled by the A/D converter module
—— > Controlled by the program

Module READY (XO0) OFF APPEN
DIX
ON ON
Offset/gain setting mode
flag (XA) R OFF .¥
onNt | %
/I \ /l
OFF ‘ " OFF

User range write request (YA)

(b) Normal mode
In the user range restoration, use Offset/gain setting mode flag (XA) as an interlock condition to turn User
range write request (YA) OFF - ON — OFF.
For user range restoration, refer to the following.
- Save/restoration of offset/gain value ((_= Page 66, Section 8.12)

fffffff -+ Controlled by the A/D converter module
—— Controlled by the program

ON

Module READY (X0)

» Y
Offset/gain setting mode flag (XA) | \ { OFF

ON[TTT ]/

User range write request (YA)

o
M
m
jeubis jnduj "} xipuaddy

sjeubig O/l 40 siieleq | xipusddy

(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 ([ Page 44, Section 7.5)

——————— -+ Controlled by the A/D converter module
——— > Controlled by the program

Offset/gain setting mode Offset
specification (Un\G22), >< ><

Gain specification (Un\G23)

ON
Channel change completed OFF /'\ ’f OFF
flag (XB) ON(\ \ \
T /
OFF \"6FF

Channel change request (YB)
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(6) Input signal error detection signal (XC)

« Input signal error detection signal (XC) turns to ON when an analog input value exceeds the range set with
CHO Input signal error detection setting value (Un\G142 to Un\G145) in any channel which has been A/D
conversion-enabled, after validating the input signal error detection.

« After setting the analog input value within the range set, turn Error clear request (YF) OFF - ON — OFF to
turn OFF Input signal error detection signal (XC) and the ALM LED, and clear Latest error code (Un\G19).

* When the analog input value falls within the range set, A/D conversion resumes regardless of Input signal
error detection signal (XC) reset, and A/D conversion completed flag (Un\G10) for the corresponding
channels turns back to ON.
The averaging processing time count is reset to zero after the resumption of the A/D conversion.

——————— - Controlled by the A/D converter module
——— Controlled by the program

Input signal error detection
fIan:] (Ung\G49) 0 ><Input signal error >< 0
1 //
/ ’
/ ON !
| .'
Input signal error detection OFF b \ 7\ OFF
signal (XC) '\
ON '}

OFF 7\ OFF

Error clear request (YF)

(a) When Input signal error detection signal (XC) turns ON

» A/D conversion completed flag (Un\G10) for the corresponding channels turns OFF.
 For the error detected channel, the digital output value immediately before the error detection is held in the

buffer memory.
* ALM LED flashes.

(7) Maximum value/minimum value reset completed flag (XD)
Maximum value/minimum value reset completed flag (XD) turns ON after resetting the maximum or minimum
values stored in CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36) and CHO Minimum value (Un\G31,
Un\G33, Un\G35, Un\G37) by turning Maximum value/minimum value reset request (YD) OFF — ON — OFF.

——————— -+ Controlled by the A/D converter module
—— > Controlled by the program

Maximum value/minimum value
storage area (Un\G30 to Un\G37) /><\
1 \
ON | i
// I’
-~ 1
Maximum value/minimum value g "N, OFF
reset request (YD) ! i
\\Ol\ /

N OFF

Maximum value/minimum value
reset completed flag (XD)
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(8) A/D conversion completed flag (XE)

A/D conversion completed flag (XE) turns ON when all A/D conversion-enabled channels are converted.

(9) Error occurrence flag (XF)

Error occurrence flag (XF) turns ON when an error occurs.

——————— -+ Controlled by the A/D converter module
——— Controlled by the program

> Error > o APPEN

! s

) Lo DIX
/ ON Do

Latest error code (Un\G19)

1

Error occurrence flag (XF) ] \‘ OFF
ON!

-\ OFF

Error clear request (YF)

(a) Clearing the latest error code and Error occurrence flag (XF)
Turn Error clear request (YF) OFF - ON — OFF.

jeubis jnduj "} xipuaddy
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Appendix 1.2 output signal
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(1) Operating condition setting request (Y9)

To validate the following settings, turn Operating condition setting request (Y9) OFF— ON — OFF.
» A/D conversion enable/disable setting (Un\GO)
» CHO Average time/Average number of times/Move average settings (Un\G1 to Un\G4)
» Averaging process specification (used to replace Q64AD) (Un\G9)
» Averaging process specification (Un\G24)
» Conversion speed setting (Un\G26)
« Input signal error detection setting (Un\G47)
» Process alarm output setting (Un\G48)
» Scaling enable/disable setting (Un\G53)
» CHO Scaling lower limit value (Un\G62, Un\G64, Un\G66, Un\G68)
» CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69)
» CHO Process alarm lower lower limit value (Un\G86, Un\G90, Un\G94, Un\G98)
» CHO Process alarm lower upper limit value (Un\G87, Un\G91, Un\G95, Un\G99)
» CHO Process alarm upper lower limit value (Un\G88, Un\G92, Un\G96, Un\G100)
» CHO Process alarm upper upper limit value (Un\G89, Un\G93, Un\G97, Un\G101)
» CHO Input signal error detection setting value (Un\G142 to Un\G145)
For the timing of turning the signal OFF — ON — OFF, refer to the following.

« Operating condition setting completed flag (X9) (=~ Page 95, Appendix 1.1)

(2) User range write request (YA)

(a) Offset/gain setting mode

Turn User range write request (YA) OFF — ON — OFF to register the adjusted offset/gain setting values in the
A/D converter module.

The data is written to the module at the moment the signal is turned from OFF to ON.

For the timing of turning the signal OFF — ON — OFF, refer to the following.

« Offset/gain setting mode flag (XA) ((C_=~ Page 95, Appendix 1.1)

(b) Normal mode

()

(4)

Turn User range write request (YA) OFF — ON — OFF to perform the user range restoration.
For the timing of turning the signal OFF — ON — OFF, refer to the following.

+ Offset/gain setting mode flag (XA) (=" Page 95, Appendix 1.1)

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) ({7 Page 95, Appendix 1.1)

Maximum value/minimum value reset request (YD)

Turn Maximum value/minimum value reset request (YD) OFF — ON — OFF to clear the maximum or minimum
values stored in CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36) and CHO Minimum value (Un\G31,
Un\G33, Un\G35, Un\G37).

For the timing of turning the signal OFF — ON — OFF, refer to the following.

» Maximum value/minimum value reset completed flag (XD) ((_ 5 Page 95, Appendix 1.1)
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(5) Error clear request (YF)

To clear Error occurrence flag (XF), Input signal error detection signal (XC), and Latest error code (Un\G19), turn
Error clear request (YF) OFF — ON — OFF.
For the timing of turning the signal OFF — ON — OFF, refer to the following.

- Input signal error detection signal (XC) (7~ Page 95, Appendix 1.1)
« Error occurrence flag (XF) (5 Page 95, Appendix 1.1)

APPEN
DIX
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Appendix 2 Details of Buffer Memory Addresses
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The following describes the details of buffer memory addresses of the A/D converter module.

(1) A/D conversion enable/disable setting (Un\GO0)

Set if the A/D conversion is enabled or disabled for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofo]ofoJofofo|o]o]o]o [cHdcH3cHlcH1]
/ /

Data for b4 to b15 are fixed to "0". 0: Enabled
1: Disabled

(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 A/D conversion enable (0) as the default value.

(2) CHO Average time/Average number of times/Move average settings (Un\G1 to
Un\G4)

Configure the time/count/moving average setting for each channel to which the averaging processing is specified.
The following shows the setting range.

Processing method Conversion speed setting Setting range
20us 2 to 1500 (ms)
Time average
80us, 1ms 2 to 5000 (ms)
Count average 20us, 80ys, 1ms 4 to 62500 (times)
Moving average 20us, 80us, 1ms 2 to 1000 (times)

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

0 is set as the default value.

Point/’

® When the value out of the setting range above is written, an error occurs in the channel to which the value is written, the
error code is stored in Latest error code (Un\G19) and Error occurrence flag (XF) is turned ON. The A/D conversion is
processed in the setting configured before the error occurrence.

® 0 is set as default value, so change the value according to the processing method.

® When the sampling is set to the channel to which the setting value has been set, the setting value is ignored.
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(3) Averaging process specification (used to replace Q64AD) (Un\G9)

Write the setting for averaging processing when using the sequence program for initial setting of the Q64AD.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[o]o[o]o [cHacHslcHelcH1] o [ o [ o | o [cH4lcH3|cHa|cH1]

N~/ N~ 7/
Averaging processing channel specification =~ Time/number of times specification
1: Averaging processing 1: Time
0: Sampling processing 0: Number of times

(a) Enabling the setting

To enable the setting, turn OFF — ON — OFF Operating condition setting request (Y9) after setting Averaging
process specification (Un\G24) to sampling processing (0).

Point/

When selecting the moving average, it is necessary to write 0 to Averaging process specification (used to replace Q64AD)
(Un\G9), and write the moving average to Averaging process specification (Un\G24).

(b) Default value

All channels are set to sampling (0) as the default value.

(4) A/D conversion completed flag (Un\G10)

A/D conversion status can be checked with this flag.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[o]ofofofofo]o]o|o]o]o]o [chcHscHacH1]
\ / /

Data for b4 to b15 are fixed to "0". 1: Conversion completed
0: During conversion or unused

(a) A/D conversion completion
When the first A/D conversion is completed in the channel where the A/D conversion is enabled, the flag is
turned to A/D conversion completion (1).
A/D conversion completed flag (XE) is turned to ON when the conversion of all the channels where the A/D
conversion is enabled are completed.
Turning OFF — ON — OFF Operating condition setting request (Y9) turns the flag to 0 (default value), and the
flag is turned to A/D conversion completion (1) when the first A/D conversion is completed.

El When A/D conversion enable is set to CH1 and CH2 and all the A/D conversions in CH1 and CH2 are

completed, 0003(3) is stored in A/D conversion completed flag (Un\G10), as shown below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
lofoJofoJoJofoJoJoJofoJoJo o 1]1]
CH4 CH3 CH2 CH1
\ /

/' \ /\
0 0 0 3
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(5) CHO Digital output value (Un\G11 to Un\G14)

The A/D-converted digital output value is stored as a signed 16-bit binary value.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

. ~ J
Data section

Sign bit
1: Negative
2: Positive

(a) Updating cycle
When performing the average processing, the value is updated in each specified averaging processing cycle.
When the average processing is not performed, the value is updated in each sampling cycle.

(6) Latest error code (Un\G19)

Error codes or alarm codes detected in the A/D converter module are stored.
For details on error code and alarm code, refer to the following.

« Error code list ((_7~ Page 89, Section 11.4)
« Alarm code list ((_7~ Page 91, Section 11.5)

(a) Clearing an error
Turn OFF — ON — OFF Error clear request (YF).

(7) Setting range (Un\G20)

The setting content for input range can be checked.

b15 to  b12b11 to b8 b7 to b4 b3 to b0
| CH4 | CH3 CH2 CH1 |

Setting range of A/D converter module

Input range Setting value

4 to 20mA Oy

0 to 20mA 14
1to 5V 2y

0to 5V 34

-10 to 10V 4y
0to 10V 54
User range setting Fy

Point />

The setting cannot be changed with Setting range (Un\G20).
For changing the setting, refer to the following.

@ Switch setting ((__5  Page 40, Section 7.2)
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(8) 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 to adjust the offset
Offset/gain setting mode Gain specification (Un\G23): channel to adjust the gain

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Offset/gain setting mode Offset specification (Un\G22)| 0 | 0 [0 |0 |0 [0 [0 | O [0 [0 | O | O |CH4CH3|CH2|CH1
Offset/gain setting mode Gain specification (Un\G23) | g [o lo lo o lo lolololo !l ol o |cH4cH3lcH2cH1

/ /

Data for b4 to b15 are fixed to "0". 1: Setting-target channel
0: Invalid

Point/’

® The settings for multiple channels can be configured at the same time. However, set either of Offset/gain setting mode
Offset specification (Un\G22) or Offset/gain setting mode Gain specification (Un\G23) to be disabled (0).
When the settings for both of them are configured at the same time, a gain setting mode error (error code: 500) occurs.
@ For details on offset/gain setting, refer to the following.
+ Offset/gain setting (= Page 43, Section 7.4)

(9) Averaging process specification (Un\G24)

Configure the setting when selecting sampling or averaging processing for each channel.
Averaging processing includes time average, count average and moving average.

b15 to  b12 b11 to b8 b7 to b4 b3 to b0

| CH4 | CH3 | CH2 | CH1 |
Setting range
Processing method Setting value
Sampling processing Oy
Time average 14
Count average 24
Moving average 34

(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 sampling (0) as the default value.

Point/’

® When using Averaging process specification (used to replace Q64AD) (Un\G9), the value set in Averaging process
specification (Un\G24) is ignored. (The operation is performed in the averaging processing specification in Averaging
process specification (used to replace Q64AD) (Un\G9).)

® The channel to which a value out of the setting range is written performs the operation in the sampling processing.
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(10)Conversion speed setting (Un\G26)

Set the conversion speed for all channels.
When the value of 3 to FFFF is set, an error occurs and the operation is performed in the previous setting.

Setting range

Conversion speed Setting value
20us Oy
80us 1y
1ms 24

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

80us (1) is set as the default value.

(11)CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36), CHO Minimum value
(Un\G31, Un\G33, Un\G35, Un\G37)

The maximum and minimum values of converted digital output value are stored as signed 16-bit binary.
In the following cases, CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36) and CHO Minimum value
(Un\G31, Un\G33, Un\G35, Un\G37) are updated with the current value.

* When turning OFF — ON — OFF Operating condition setting request (Y9) changes the setting

* When Maximum value/minimum value reset request (YD) is turned OFF - ON — OFF

Point/’

@ For the channel to which the averaging processing is specified, the maximum and minimum values are stored at
averaging processing time intervals.

® When the scaling function is enabled, the scale-converted value is stored to the maximum and minimum values.

(12)Input signal error detection setting (Un\G47)

Set whether the alarm output of input signal error detection is enabled or disabled for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofoloJofo]o]o]o]o]o [cHdcH3cHalcH1]
\ /' \ /

Data for b4 to b15 are fixed to "0". 0: Enabled
1: Disabled

(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) as the default value.
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(13)Process alarm output setting (Un\G48)

Set whether the alarm output of process alarm is enabled or disabled for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofofo]Jofo]o[o]o]o]o [cHdcH3cHalcH1]
/ /

Data for b4 to b15 are fixed to "0". 0: Enabled
1: Disabled

(a) Enabling the setting APPEN
DIX

Turn OFF —» ON — OFF Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to disable (1) as the default value.

(14)Input signal error detection flag (Un\G49)

Input signal status can be checked with this flag.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofofo]Jofo]o|o]o]o o [cHdcH3cHalcH1]
/ /

Data for b4 to b15 are fixed to "0". 0: Normal
1: Error

(a) Input signal error detection flag (Un\G49) status
» When the analog input value out of the setting range for CHO Input signal error detection setting value
(Un\G142 to Un\G145) is detected, Input signal error detection flag (Un\G49) corresponding to each
channel is turned to input signal error (1).
* When an error is detected in any A/D conversion enable or input signal error detection enable channels,
Input signal error detection signal (XC) is turned to ON.

(b) Clearing Input signal error detection flag (Un\G49)
Input signal error detection flag (Un\G49) can be cleared in the following two procedures.
» Turn OFF —» ON — OFF Operating condition setting request (Y9)
* Turn OFF — ON — OFF Error clear request (YF)

s9ssalppy Aloway Jayng Jo s|ielaq g Xipuaddy
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(15)Warning output flag (Process alarm) (Un\G50)

Alarms can be checked if the alarm is the upper limit alarm or lower limit alarm, for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

CH4|CH4|CH3|CH3|CH2 CH2| CH1|CH1
52|55(52|56|52 (55|82 |55
0|0|0f0O[0]|]O0O|0|O0|52|55|52|55|52|5a[52|58
5| 513/ 5135 58
/ /
Data for b4 to b15 are fixed to "0". 0: Normal
1: Alarm on

(a) Warning output flag (Process alarm) (Un\G50) status

* When the value is out of the range specified in CH1 Process alarm lower lower limit value (Un\G86) to
CH4 Process alarm upper upper limit value (Un\G101), Warning output flag (Process alarm) (Un\G50)
corresponding to each channel is turned to alarm ON (1).

» Alarms can be checked if the alarm is the upper limit alarm or lower limit alarm, for each channel.

» When an error is detected in any A/D conversion enable or alarm output enable channels, Warning output
signal (X8) is also turned to ON.

* When the digital output value returns to the setting range, the flag is automatically cleared.

(16)Scaling enable/disable setting (Un\G53)

Set whether the scaling is enabled or disabled, for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofofoJofo]o]o]o]o]o [cHdcH3cHlcH1]
\ / /

Data for b4 to b15 are fixed to "0". 0: Valid
1: Invalid

(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) as the default value.

Point />

The scaling function cannot be used for the channel in which the user range setting is used.

If the scaling is enabled to a channel in which the user range setting is used, an error occurs, the error code is stored in
Latest error code (Un\G19), and Error occurrence flag (XF) is turned to ON. The operation is performed in the setting
configured before the error occurrence.
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(17)CHO Scaling value (Un\G54 to Un\G57)

The digital output value which is scale-converted using the CH1 Scaling lower limit value (Un\G62) to CH4
Scaling upper limit value (Un\G69) is stored as signed 16-bit binary.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

- ~ J
Data section
Sign bit

1: Negative
2: Positive APPEN
DIX

(18)CHO Scaling lower limit value (Un\G62, Un\G64, Un\G66, Un\G68),
CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69)

Set the range of scale conversion for each channel.
For details on scaling function, refer to the following.

» Scaling Function (=~ Page 59, Section 8.8)

(a) Setting range

Setting range: -32000 to 32000 (scaling upper limit value > scaling lower limit value)

(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/

® When a value set to a channel is out of the setting range above or a value does not satisfy "scaling upper limit value >
scaling lower limit value", an error occurs to the channel.
Then, an error code is stored in Latest error code (Un\G19), Error occurrence flag (XF) is turned ON and the operation is
performed in the setting configured before the error occurrence.

® Change the setting value, since 0 is set as the default value.

® When Scaling enable/disable setting (Un\G53) is set to "disable", the setting for CHO Scaling lower limit value (Un\G62,
Un\G64, Un\G66, Un\G68) and CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69) are ignored.

s9ssalppy Aloway Jayng Jo s|ielaq g Xipuaddy
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(19)CHO Process alarm lower lower limit value (Un\G86, Un\G90, Un\G94, Un\G98),
CHO Process alarm lower upper limit value (Un\G87, Un\G91, Un\G95, Un\G99),
CHO Process alarm upper lower limit value (Un\G88, Un\G92, Un\G96, Un\G100),
CHO Process alarm upper upper limit value (Un\G89, Un\G93, Un\G97, Un\G101)

Set the digital output value range for each channel.
For details on warning output function (process alarm), refer to the following.

+ Warning Output Function (Process Alarm) ("= Page 56, Section 8.7)

(a) Setting range
» Setting range is -32768 to 32767.
» Configure the 4-step setting of process alarm upper upper limit value, process alarm upper lower limit
value, process alarm lower upper limit value and process alarm lower lower limit value.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

(c) Default value

0 is set as the default value.

Point/’

® When a value out of the setting range above or a value which does not satisfy the formula of process alarm upper upper
limit value > process alarm upper lower limit value > process alarm lower upper limit value > process alarm lower lower
limit value is set to a channel, an error occurs in the channel. The error code is stored in Latest error code (Un\G19), and
Error occurrence flag (XF) is turned to ON. The operation is performed in the setting configured before the error
occurrence.

® Change the setting value, since 0 is set as the default value.

® When Scaling enable/disable setting (Un\G53) is "enable", be sure to set a value considering the scale conversion.
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(20)CHO Input signal error detection setting value (Un\G142 to Un\G145)

Set the setting value to detect an input analog value error for each channel.
For details on input signal error detection function, refer to the following.

« Input Signal Error Detection Function ((_=— Page 53, Section 8.6)

(a) Setting procedure

» Setting range is 0 to 250 (0 to 25.0%) and a value can be set in increments of 1 (0.1%).

ElWhen setting the input signal error detection setting value to 15%
150 is stored in buffer memory.
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.
» Based on the input signal error detection setting value, the upper and lower limit values of input signal
error detection are calculated as follows. The calculated upper and lower limit values of input signal error
detection change depending on the input range to be used.

Upper limit value of input signal error detection

Input signal error detection
setting value

1000

= Gain value of each range + (Gain value of each range - Offset value of each range) x

Lower limit value of input signal error detection

Input signal error detection
setting value

1000

= Lower limit value of each range - (Gain value of each range - Offset value of each range) x

El When setting the input signal error detection setting value to 150 (15%)

Range to be used: user range setting (offset value: 1 mA, gain value: 19 mA)
In this setting, the value is -17 mA as it is the analog value when the lower limit value is -20000.

Thus, the upper and lower limit values of input signal error detection are as follows:

Input signal error detection upper limit value =19 + (19-1) X 1000 =21.7mA

Input signal error detection lower limit value = -17 - (19 - 1) X =-19.7mA

15
1000

Point/

When a value out of the setting range above is set to a channel, an error occurs in the channel, an error code is stored in
Latest error code (Un\G19) and Error occurrence flag (XF) is turned to ON. The operation is performed in the setting
configured before the error occurrence.

(b) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.
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(21)Mode switching setting (Un\G158, Un\G159)
Set the setting value for the mode to be switched to.
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 the operating condition setting complete/completion flag is OFF, turn Operating condition
setting request (Y9) to OFF.

L Setting value
Mode switching to
Un\G158 Un\G159
Normal mode 0964 4144,
Offset/gain setting mode 4144, 0964

(a) Enabling the setting
Turn OFF — ON — OFF Operating condition setting request (Y9) to enable the setting.

Point/’

When a value out of the setting range above is written, the mode is not switched and only the operating condition is
changed.

(22)Pass data classification setting (Un\G200)

This is the area for saving and restoring the offset/gain setting value in user range setting.
Specify if the offset/gain setting value to be saved or restored is either voltage or current.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[o]oJofofofJo[o]o]o]o]o]o [chdcHschacH1]
/ /

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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(23)CH1 Industrial shipment settings offset value (L) (Un\G202) to CH4 User range
settings gain value (H) (Un\G233)

This is the area for restoring the offset/gain setting value in user range setting.
The data to be used when restoring the offset/gain setting value in user range setting is stored.
The data is stored when;

» Writing the initial setting by utility

» Turning OFF — ON Operating condition setting request (Y9) *1

» Turning OFF — ON User range write 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 A/D converter module where the data is restored.

(a) Procedure for recording the buffer memory save of offset/gain value
1. Configure Pass data classification setting (Un\G200)
2. Turn OFF - ON Operating condition setting request (Y9)

3. Compare the values in CH1 Industrial shipment settings offset value (L) (Un\G202) to CH4 User
range settings gain value (H) (Un\G233) with the range table.
4. When the value is appropriate, record the values in Pass data classification setting (Un\G200) and

CH1 Industrial shipment settings offset value (L) (Un\G202) to CH4 User range settings gain value
(H) (Un\G233).
For details on the offset/gain value setting, refer to the following.

« Offset/gain setting ((Z 5 Page 44, Section 7.5)

(24)Latest error code address (Un\G1800)

The latest address of error log is stored.

(25)Error history No.OO (Un\G1810 to Un\G1969)

Up to 16 errors occurred in the module are recorded.

b15 to b8 b7 to b0

Un\G1810 Error code
Un\G1811 First two digits of the year Last two digits of the year
uUn\G1812 Month Day
Un\G1813 Hour Minute
un\G1814 Second Day of the week
Un\G1815

to System area
Un\G1819
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Appendix 3 1/0 Conversion Characteristic of A/D Conversion

114

I/O conversion characteristic of A/D conversion means the slope of the line connected between the offset value and
gain value when converting the analog signal (voltage or current input) from outside of programmable controller to
digital value.

(1) Offset value

This is the analog input value (voltage or current) when the digital output value becomes 0.

(2) Gain value

This is the analog input value (voltage or current) when the digital output value becomes 20000.
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(3) Voltage input characteristic

The following graph shows the voltage input characteristic.

Practical analog input range

20479 - R s
20000
3) 4)
/Z
g 2) ~— 1)
g APPEN
2 DIX
g O A=
€ -480 1
<
)
c
(0]
-20000
-20480 T2 g
-15 -10 -5 0 5 10 15
Analog input voltage (V)
No. Input range setting | Offset value | Gain value | Digital output value *2 Resolution
1) 1 to 5V 1V 5V 200uV
0 to 20000
2) 0to 5V ov 5V 250uvV
3) -10 to 10V ov 10V -20000 to 20000
500uV
4) 0to 10V ov 10V 0 to 20000
— User range setting *1 *1 -20000 to 20000 307pv *3

*1 Set the offset value and gain value in user range setting within the range satisfying the following conditions.
If the following conditions are not satisfied, A/D conversion may not be properly performed.
« Setting range for offset value and gain value: -10 to 10 V
* ((gain value)-(offset value)) > 4.0 V
*2 When analog input is performed exceeding the range of digital output value, the digital output value is fixed to the
maximum or minimum.

. Digital output value
Input range setting — -
Minimum Maximum

1to 5V
-480

0to 5V

-10 to 10V -20480 20479
0 to 10V -480
User range setting -20480

*3 This is the maximum resolution in user range setting.

Point />

@ Use the value within the practical analog input range and practical digital output range. If a value is out of the range, the
resolution and accuracy may not fall within the range of performance specifications. (Do not use the value in the dotted
line region in the graph above.)

UOISIBAUOY) /Y JO 21ISLIBJOBIBYD UOISIOAUOD O] € XIpuaddy

® Do not input a value of £15 V or more. This may damage the elements.
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(4) Current input characteristic

The following graph shows the current input characteristic.

20479
20000

-480

anjeA jndino [eybig

-20000
-20480

Practical analog input range

»

— 1)

-30 -20

0

20

30

Analog input current (mA)

No. Input range setting | Offset value | Gain value | Digital output value *2 Resolution
1) 4 to 20mA 4mA 20mA 800nA
0 to 20000
2) 0 to 20mA OmA 20mA 1000nA
3) User range setting *1 *1 -20000 to 20000 1230nA *3
*1 Set the offset value and gain value in the user range setting within the range satisfying the following conditions.
If the following conditions are not satisfied, A/D conversion may not be properly performed.
« gain value 20 mA, offset value > 0 mA
* ((gain value) - (offset value)) > 16.0 mA
*2 When analog input is performed exceeding the range of digital output value, the digital output value is fixed to the
maximum or minimum.
. Digital output value
Input range setting = -
Minimum Maximum
4 to 20mA
-480
0 to 20mA 20479
User range setting -20480
*3 This is the maximum resolution in user range setting.

Point/’

® Use the value within the practical analog input range and practical digital output range. If a value is out of the range, the
resolution and accuracy may not fall within the range of performance specifications. (Do not use the value in the dotted
line region in the graph above.)

® Do not input a value of £30mA or more. This may damage the elements.
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Appendix 4 A/D Conversion Accuracy

The A/D conversion accuracy is the accuracy for the maximum value of digital output value.
Even when changing the offset/gain setting and input range to change the input 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.
The accuracy is £0.1% (+20digit) when the ambient temperature is 25 +5°C and £0.2% (+40digit) when the ambient
temperature is 0 to 55°C. (Excluding the case under noise effect.)

APPEN
20000 DIX
L — Voltage

fluctuation

range
9
Q
g
o
S 0
©
=3
<
o
c
[0}

-20000
-10 0 10

Analog input voltage (V)

AoeInddy uoisiaAuo) a/V ¥ Xipuaddy
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Appendix & Dedicated Instruction

This chapter describes the dedicated instructions that can be used in A/D converter module.

Appendix 5.1 instruction list

The following shows the dedicated instructions that can be used in the A/D converter module.

Instruction Description
» The operation mode is changed to the offset/gain setting mode.
G(P).OFFGAN . .
» The operation mode is changed to the normal mode.
G(P).OGLOAD The offset/gain set value in the user range setting is read out to the CPU module.
The offset/gain set value in the user range setting stored in the CPU module is restored to the
G(P).OGSTOR 9 g g

A/D converter module.
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Appendix 5.2 G(r).OFFGAN

Command
G.OFFGAN ] [G.OFFGAN] un | (® }—{
Command
GP.OFFGAN _f || [cP.oFFGAN| Un | 8 }—{ APPEN
DIX
i Internal device JO\O
Setting R, ZR uo\eO Zn Constant | ers
data Bit Word Bit Word K,H, $
® — o) —

(1) Setting data

Device Description Setting range Data type

Un Start I/O number of module 0to FEQ BIN 16 bits

Mode change

0: changed to the normal mode
® 1: changed to the offset/gain setting mode 0,1 BIN 16 bits
When a value other than above is set, the mode is changed to the offset/gain setting
mode.

(2) Functions
This instruction switches the operation mode of the A/D converter module.
» Normal mode — offset/gain setting mode (Offset/gain setting mode flag (XA) is ON)
+ Offset/gain setting mode — normal mode (Offset/gain setting mode flag (XA) is OFF)

Point/

® When the mode is switched from the offset/gain setting mode to the normal mode, Module READY (X0) turns from OFF
to ON.
Note that if a program includes the initial settings to be executed at ON of Module READY (XO0), this instruction performs
the initial setting process.

NV9D440°(d)D 2°G xipuaddy
uolnjonJisu| pajeaipaq G xipuaddy

® When the mode is switched from the offset/gain setting mode to the normal mode, the A/D converter module operates
under the previous operating condition.

(3) Errors

The instruction has no errors.
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(4) Program example
The following shows the program of the A/D converter module, installed in 1/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 restores the operation mode to the normal mode.

Switches to the offset/gain setting mode.
_'\H:O {MOVP K1 D1 i Stores the setting data of the dedicated
instruction (G.OFFGAN) in D1.
{ G.OFFGAN ut D1 7} Dedicated instruction (G.OFFGAN)
X1A
— | { Processing in offset/gain setting mode
Switches to the normal mode.
M1
_mo {MOVP KO D1 7 Stores the setting data of the dedicated
instruction (G.OFFGAN) in D1.
{ G.OFFGAN ut D1 JiDedicated instruction (G.OFFGAN)
X1A I —
—F { Processing in normal mode
{END I
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Appendix 5.3 G(r).0GLOAD

Command
G.OGLOAD || i (Gocow] i | ® | © H
Command
GP.OGLOAD | Groctord] un | ® | © H APPEN
DIX
Setti Internal device JO\O c tant
i R, ZR uo\Go Zn ONSEMt 1 others
data Bit Word Bit Word K,H,$
® — o —
© o —

(1) Setting data

Device Description Setting range Data type

Un Start 1/0 number of module 0to FEQ BIN 16 bits

Within the range of
® Start number of device where the control data is stored " g. Device name
specified device

Device which turns ON for one scan at the processing completion of the dedicated
within the range of

®) instruction. n ) Bit
specified device

In error completion, (D) +1 also turns ON.

avo190°(d)o ¢°G xipuaddy
uolnjonJisu| pajeaipaq G xipuaddy
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(2) Control data

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 0000y to 000F User
b15 b8 b7 b6 b5 b4 b3 b2 b1 b0
l 0 [ ~ [ ~ [ ~ [~ [ ~ [ 0 [cm[cm[cm[cm‘
(®+3 System area — — —
(®+4 CH1 Industrial shipment settings offset value (L) — — System
(®+5 CH1 Industrial shipment settings offset value (H) — — System
(®)+6 CH1 Industrial shipment settings gain value (L) — — System
o)+7 CH1 Industrial shipment settings gain value (H) — — System
(®)+8 CH2 Industrial shipment settings offset value (L) — — System
(®+9 CH2 Industrial shipment settings offset value (H) — — System
(®+10 | CH2 Industrial shipment settings gain value (L) — — System
®+11 CH2 Industrial shipment settings gain value (H) — — System
(®+12 | CH3 Industrial shipment settings offset value (L) — — System
(8+13 | CH3 Industrial shipment settings offset value (H) — — System
(®+14 | CH3 Industrial shipment settings gain value (L) — — System
(®+15 | CH3 Industrial shipment settings gain value (H) — — System
(®+16 | CH4 Industrial shipment settings offset value (L) — — System
(®+17 | CH4 Industrial shipment settings offset value (H) — — System
(8+18 | CH4 Industrial shipment settings gain value (L) — — System
(®+19 | CH4 Industrial shipment settings gain value (H) — — System
(®+20 | CH1 User range settings offset value (L) — — System
®+21 CH1 User range settings offset value (H) — — System
(8+22 | CH1 User range settings gain value (L) — — System
(9)+23 | CH1 User range settings gain value (H) — — System
(9)+24 | CH2 User range settings offset value (L) — — System
(9+25 | CH2 User range settings offset value (H) — — System
(9)+26 | CH2 User range settings gain value (L) — — System
(9+27 | CH2 User range settings gain value (H) — — System
(9)+28 | CH3 User range settings offset value (L) — — System
(®+29 | CH3 User range settings offset value (H) — — System
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Device Item Setting data Setting range Set by
(9)+30 | CH3 User range settings gain value (L) — — System
(®+31 CH3 User range settings gain value (H) — — System
(9)+32 | CH4 User range settings offset value (L) — — System
(9)+33 | CH4 User range settings offset value (H) — — System
(9)+34 | CH4 User range settings gain value (L) — — System
(9)+35 | CH4 User range settings gain value (H) — — System
*1 Configure the setting of Pass data classification setting (S) +2 only.
When the data is written to the area to be set by system, offset/gain setting value is not correctly read out. APPEN
DIX

(3) Functions

« This instruction reads out the offset/gain set value in the user range setting of the A/D converter module to
the CPU module.

« The interlock signal of G(P).OGLOAD 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.

(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).0OGLOAD OFF I 5
instructon ~ — H
1ON

Completion device ® ——————————————————————————————— e

OFF Tﬁ

EON: Execution failed '

Completion status OFF : + OFF: Execution succeeded&

indication device (D)+1 1 scan

avo190°(d)o ¢°G xipuaddy
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(4) Errors

The instruction has no errors.
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(5) Program example
The following shows the program to read out the offset/gain setting value of the A/D converter module, installed in
I/O number X/Y10 to X/Y1F, by turning ON M11.

Sets a control data.

M11
i

A {mMOV Ko D102 J Specifies voltage.

{SET M12 1

Reads a offset/gain setting value.

M12
— F {GP.OGLOAD ut D100 M20 JDedicated instruction
M20 M2 (GP.OGLOAD)
— | rg {RsT  wm12 7}
M20 M21 I . . . —
— | { t | Processing when an instruction execution is failed |

{END 1
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Appendix 5.4 G(r).0GSTOR

Command
G.OGSTOR _[ | | [GOGSTOR| un | & | @ }—{
Command
GP.OGSTOR f~ | GrocsToR] i | © | © ;_{ APPEN
DIX
Setti Internal device JOO Constant
. R, ZR UO\GO Zn ONstant | others
data Bit Word Bit Word K, H,$
® — o —
© o —
(1) Setting data
Device Description Setting range Data type
Un Start I/0 number of module 0to FEY BIN 16 bits
. . Within the range of .
Ok Start number of device where the control data is stored Device name

specified device

Device which turns ON for one scan at the processing completion of the dedicated
Within the range of

@) instruction. Bit

specified device
In error completion, ©)+1 also turns ON.

*1 Specify the device specified to (S) 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.

HO1S90'(d)9 ¥°G xipuaddy
uolnjonJisu| pajeaipaq G xipuaddy
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(2) Control data

Device Item Setting data Setting range Set by
® System area — _ _
The status on instruction completion is
stored.
e+ Completion status 0 : normal completion — System
Other than 0: error completion (error
code)
The value which is set for Pass data
classification setting @ +2 by
G(P).OGLOAD instruction is stored.
(®+2 Pass data classification setting 0: voltage 0000y to 000F System
1: current
b15 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o[~]~]~T~]~To Jeracrdcre[cr]
(®+3 System area — — —
®+4 CH1 Industrial shipment settings offset value (L) — — System
(®+5 CH1 Industrial shipment settings offset value (H) — — System
(®)+6 CH1 Industrial shipment settings gain value (L) — — System
®+7 CH1 Industrial shipment settings gain value (H) — — System
(5)+8 CH2 Industrial shipment settings offset value (L) — — System
(®+9 CH2 Industrial shipment settings offset value (H) — — System
®+10 CH2 Industrial shipment settings gain value (L) — — System
®+11 CH2 Industrial shipment settings gain value (H) — — System
®+12 CH3 Industrial shipment settings offset value (L) — — System
®+13 CH3 Industrial shipment settings offset value (H) — — System
®+14 CH3 Industrial shipment settings gain value (L) — — System
(9)+15 | CH3 Industrial shipment settings gain value (H) — — System
+16 CH4 Industrial shipment settings offset value (L) — — System
®+17 CH4 Industrial shipment settings offset value (H) — — System
®+18 CH4 Industrial shipment settings gain value (L) — — System
®+19 CH4 Industrial shipment settings gain value (H) — — System
(®+20 CH1 User range settings offset value (L) — — System
®+21 CH1 User range settings offset value (H) — — System
(®+22 CH1 User range settings gain value (L) — — System
(®+23 CH1 User range settings gain value (H) — — System
(8)+24 | CH2 User range settings offset value (L) — — System
(9+25 | CH2 User range settings offset value (H) — — System
(®+26 | CH2 User range settings gain value (L) — — System
(9+27 | CH2 User range settings gain value (H) — — System
(3)+28 CH3 User range settings offset value (L) — — System
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Device Item Setting data Setting range Set by
(®+29 CH3 User range settings offset value (H) — — System
(®+30 CH3 User range settings gain value (L) — — System
(®+31 CH3 User range settings gain value (H) — — System
(®+32 CH4 User range settings offset value (L) — — System
(®+33 CH4 User range settings offset value (H) — — System
(®)+34 CH4 User range settings gain value (L) — — System
(9)+35 | CH4 User range settings gain value (H) — — System

(3) Functions
» The offset/gain set value in user range setting stored in CPU module is restored to A/D converter module.
* There are two interlock signals of G(P).OGSTOR: a completion device (©) and a completion status indication
device ©+1.

» The reference accuracy on restoration of offset/gain setting value is lowered three times or less of that of
before the restoration.

(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.

(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 e
Execution completion of the
ON G(P).OGSTOR instruction
G(P).OGSTOR OFF |_| :
instructon — — - H
1ON

Completion device ® —————— e

e

: ON: Execution failed |

HO1S90'(d)9 ¥°G xipuaddy
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Completion status OFF .  OFF: Execuion succeededwr

indication device (D)+1 1 scan

(4) Errors
In the following cases, an error occurs and error code is stored in completion status area (5) +1.
Error code Description of operation error

161 G(P).OGSTOR instruction is executed in offset/gain setting 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

163 instruction is executed.
* G(P).OGSTOR instruction has been executed before the execution of G(P).OGLOAD instruction.
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(5) Program example

The following shows the programs to write the offset/gain setting value to A/D converter module, installed in 1/0
number X/Y10 to X/Y1F, by turning OFF M11.

Sets a control data.

M1t
fit {sET M13 3
Restores a offset/gain setting value.
M13 . ) .
— {GP.OGSTOR Ut D100 M30 1 Dedicated instruction
M30 31 (GP.OGSTOR)
} +F {RST M13 1

=
(=
=]
4=
oW

I Processing when an instruction execution is failed l

{END 3
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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)

Appendix 1 Differences with Q Series

The following describes the differences between L series and Q series, and the precautions for configuring the L-series

system using the Q-series program.

The description in this chapter is in the case of Q64AD.

(1) Specification comparison

The following table shows a comparison of the specifications between the LE0AD4 and Q64AD.

Difference

L60AD4

Q64AD

Resolution change
function

1 type; 1/20000 (resolution change function is not
installed)

2 types; normal resolution (1/4000) and high resolution
(1/12000 or 1/16000)

Average time

20ps: 2 to 1500ms
80us, 1ms: 2 to 5000ms

2 to 5000ms

Averaging process
specification

Averaging process specification (used to replace Q64AD)
(Un\G9)
Averaging process specification (Un\G24)

Averaging process specification (used to replace Q64AD)
(Un\G9)

Switch 4 in switch
setting

0000

L Fixed to 000H

OH : Normal resolution mode
1H to FH (A value other than On): High resolution mode

(.

100

H
VY =
t 00H : With temperature drift correction
01H to FFH
(value other than 00w) : Without temperature drift correction
OH : Normal Resolution Mode
1Hto FH . .
(value other than Ow) : High resolution mode
OH : Normal Resolution Mode
1Hto Fu (A/D conversion processing)

(value other than On) : Offset/gain setting mode

Digital output
value, scaling
value

When Operating condition setting request (Y9) is turned
from OFF to ON, digital values and scaling values are
held.

When Operating condition setting request (Y9) is turned
from OFF to ON, digital values are cleared. (Q64AD has
no scaling value.)
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Appendix 7.1 Precautions for Applying Q Series Sequence Program

The initial setting program of a Q-series A/D converter module is applicable to the program of the L60AD4 for the input
signals and the buffer memory assignment of the L60AD4 are compatible between the L60AD4 and Q64AD.
The resolution is also applicable with the use of the module scaling function.

(1) Input signals and assignment of buffer memory
Refer to the following table to change the sequence program.
Note the precautions for averaging process specification of channel isolated A/D converter modules (Q64AD-GH,
Q68AD-G, Q66AD-DG).
The following shows the applicable module list.

Averaging process

Module e - o S
specification Description of application
Applied from | Applied to Applied from
Sampling . . .
) Applicable without making any change.
Averaging process ]
Q64AD « Precaution
Count average Apply the sequence program with the conversion speed setting of 80us
(Setting: Un\G9) PPy g prog P g orSoks.
Sampling ) . .
) Applicable without making any change.
Averaging process i
Q68ADV/Q68ADI * Precaution
Count average . . )
) Apply the sequence program with the conversion speed setting of 80us.
(Setting: Un\G9)
Partial changes in the sequence program are required.
Samolin Set the data in the buffer memory address (Un\G9) in the applying
P ) 9 sequence program to the buffer memory address (Un\G24) of the applied
Averaging process sequence broaram
Q62AD-DGH Count average 9 ) program. o )
) (If the first-order delay filter is set in the buffer memory address (Un\G9),
/Q64AD-GH Moving average ] )
. . set the other averaging processing to the buffer memory address
First-order delay filter
L60AD4 (Un\G24).)

(Setting: Un\G9) .
* Precaution

Set 0 to the buffer memory address (Un\G9) of the module.

Sampling Applicable without making any change.

Averaging process (If the first-order delay filter is set in the buffer memory address (Un\G9),
QBBAD-G Count average set the other averaging processing to the buffer memory address

Moving average (Un\G24).)

First-order delay filter * Precaution

(Setting: Un\G24) Set 0 to the buffer memory address (Un\G9) of the module.

Sampling Applicable without making any change.

Averaging process (If the first-order delay filter is set in the buffer memory address (Un\G9),

Count average set the other averaging processing to the buffer memory address
Q66AD-DG )

Moving average (Un\G24).)

First-order delay filter * Precaution

(Setting: Un\G24) Set 0 to the buffer memory address (Un\G9) of the module.

Point/’

@ For details on the averaging process specification of the L-series A/D converter module, refer to the following.
Detail of buffer memory ([__ 5 Page 102, Appendix 2)

@ For details on averaging process specification of Q-series A/D converter modules, refer to the user's manual for each
module.
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(2) Resolution

Since the module has 1/20000 resolution, the sequence program can be applied from Q-series A/D converter

modules just by using the scaling function.

APPENDICES

Note that it is the prior condition of the sequence program, applied from a channel isolated A/D converter module

(Q68AD-G or Q66AD-DG), does not have the scaling function program.

When applying the sequence program, having the scaling function, from a channel isolated A/D converter module

(Q68AD-G or Q66AD-DG), set the scaling upper and lower limit value corresponding to the setting in the

sequence program applied from.

The following shows the scaling function setting when applying the sequence program from a Q-series A/D

converter module.

Resolution
Resolution of 1/4000 1/12000 1/16000 1/32000
applied Digital output value Digital output value Digital output value Digital output value
module 0 -4000 to 0 -12000 to 0 -16000 to 0 -32000 to
to 4000 4000 to 12000 12000 to 16000 16000 to 32000 32000
Scaling upper 4000 4000 12000 12000 16000 16000 32000 32000
limit value
Scaling lower 0 -4000 0 -12000 0 -16000 0 -32000
limit value
Q64AD Q64AD Q64AD
Q68ADV Q68ADV Q68ADV QB4AD-GH
Target module | Q68ADI Q68ADI Q68ADI Q62AD-DGH ﬁ‘;“g;"GH
Q68AD-G Q68AD-G Q68AD-G (16 bit)
Q66AD-DG Q66AD-DG Q66AD-DG

Applying the sequence program of the Q64AD-GH or Q62AD-DGH with 1/64000 resolution by using the scaling
function is not available.

Change the digital output value ranges in the program.
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Appendix 8 wnen Using GX Developer or GX Configurator-

AD

Appendix 8 describes the operating procedure when using GX Developer and GX Configurator-AD.

(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 8.1 operation of GX Developer

132

Configure the setting on the following screen when using GX Developer.

Screen name

Application

Reference

1/0 assignment

Set the type of module to be installed and the range of I/0O signal.

Page 132, Appendix
8.1(1)

Switch setting

Configure the switch setting of an intelligent function module.

Page 133, Appendix
8.1(2)

Offset/gain
setting

Configure the setting when using the user range setting for the input range.

Page 134, Appendix
8.1(3)

(1) /0 assignment

Configure the setting from "I/O assignment" in "PLC parameter".

O Parameter = [PLC parameter] => [I/O assignment]

PLCname  |PLCsystem  |PLCHle  |PLCRASH)  |PLCRAS[Z)  |Device  |Pogram  |Bootfle | SFC |
140 azzignment ]Built-in Ethernet port ] Built-in /0 function setting ]
140 Azzignment
Slat Type todel hame Paints Starky’ o
0 |FLC FLC - - Switch zetting
1 _|PLC Built-in 140 function  « 16point - i
2 |op0) Intedi. - [LE0&D4 16point w| 0010 Detailed settmg|
3 (11 - =
4 [21~2) - =
5 (33 - =
5 (404 - =
7 |50 - = =
Azszigning the |/0 address iz not necessary az the CPU does it automatically.
Leaving thiz zetting blank will not causze an emor to ocour.
Item Description
Type Select "Intelli.".
Model name Enter the model name of the A/D converter module.
Points Select "16 point".
Start XY Enter a desired start I/O number of the A/D converter module.
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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 gitch setting | button.

*1 The operation is the same when any value within the setting range is set.

Switch setting for I/0 and intelligent function module g\
Inputformat [HEX - Select "HEX.".
Slat Tope todel name Suitch 1| Switch 2] Switch 3] Switch 4| Switeh 5] =
0 [FLC PLC
1 [FLC Built-in 140 function
2 [orx0) Intell LEOAD 4 000 0000| 0000 000 0ooo APPEN
et DIX
5 [3=3)
& [44)
7 [5(5)
[
3 {77
10 |80-8)
[ Jaes) =
< | v
Cancel
Item Setting item
Analog input range Input range setting
4 to 20mA Oy
Input range setting 0 to 20mA 14
(CH1 to CH4) 1105V 24
Switch 1
0010 . 0t0 5 3
CH4 CH3CH2 CH1 10 to 10V 4y _:g_:g
T T
0to 10V 5y gg
2 Q
. xX X
User range setting Fy ® o
Switch 2 0: Fixed (blank) _g %
Switch 3 0: Fixed (blank) 3 é
= 0
S 3
S e
JUOO w ¢
= = — x g
o
Switch 4 T—Fixed to 000~ 2 g
()
5 O
S 9
OH : Normal resolution mode )
11 to Fu (A value other than Ow) *1: High resolution mode Q
o
Switch 5 0: Fixed (blank) S
2
c
o
S
>
o
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(3) Offset/gain setting
When using the user range setting, configure the offset/gain setting in the following procedure.
When using the factory default setting, the offset/gain setting is not necessary.

C Start )

2) ol
Switches to the Offset/gain setting
mode.*
!

Checks that the module is in Offset/gain
setting mode and the RUN LED is
flashing. )

1) :1 Turns on Channel change request (YB).|

Applies the voltage or current that will
be an offset value.

Checks that Channel change
l completed flag (XB) is on.
Sets the target channel in Offset/gain l
setting mode Offset specification (Un\G22).

More than one channel can be set
simultaneously. Set "0" in Offset/gain
setting mode Gain specification (Un\G23).

l

Turns on Channel change request (YB). |

Turns off Channel change request (YB).

Adjusts other channels.

3

Turns on User range write request
flag (XB) is on. (YA) and register the Offset/gain
setting to the A/D converter module.

Checks that Channel change completed

A

Check that Offset/gain setting mode
flag (XA) is off. Then, turn off User
l range write request (YA).

Turns off Channel change request (YB).

Applies the volt; t that will
bgglezin Sa\iseage oreurrent fhat wi Checks that Offset/gain setting mode
9 : flag (XA) is on.

|

Sets the target channel in Offset/gain
setting mode Gain specification (Un\G23).
More than one channel can be set
simultaneously. Set "0" in Offset/gain
setting mode Offset specification (Un\G22). | Switches to the normal mode.*1 |

l v
¢ End D
*1 The following shows the procedure for switching the mode (normal mode — offset/gain setting mode — normal mode).

Dedicated instruction (G(P).OFFGAN) ([__5 Page 119, Appendix 5.2)
» Setting for Mode switching setting (Un\G158, Un\G159) and OFF — ON — OFF of Operating condition setting request

(Y9) (= Page 112, Appendix 2(21))
« Intelligent function module switch setting ([__ 3 Page 40, Section 7.2 (1))

Is the ERR. LED on?
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Point/’

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

@ Offset and gain values are recorded in the flash memory in the A/D converter module by turning OFF — ON — OFF User
range write 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 and the error code is stored in Latest error code
(Un\G19) to prevent an improper write to flash memory.

® 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.

« 1/0 conversion characteristic of A/D conversion ((__5  Page 114, Appendix 3)
@ Offset/gain setting can be configured for multiple channels at the same time, however, the setting must be configured for

offset and gain channels separately.
When configuring the setting for offset and gain channels at the same time, an error occurs and ERR. LED turns on.

® When turning ON User range write request (YA), the integrity between the offset values and gain values is checked.
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 (_5 Page 89, Section 11.4)

® When the mode is switched from the offset/gain setting mode to the normal mode by the setting of the dedicated
instruction (G(P).OFFGAN) or Mode switching setting (Un\G158, Un\G159), Module READY (X0) turns from OFF to 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.

@ To validate the intelligent function module switch setting after writing the setting to the CPU module, reset the CPU
module or turn the power supply from OFF to ON.

(4) Program example

Point/’

When using the LO2CPU, set the I/O assignments of the A/D converter module to X/Y30 to 3F so that the I/0 assignments
be the same as that of the system configuration above.

(a) Device

> >
S 3
El I/O number of the A/D converter module is X/Y30 to 3F (when the L26CPU-BT is used). Qe
2 Q
The following shows the devices used in the program example. ol
Device Functions o §

©
MO Channel selection e >
2G5
M1 Offset setting S3
i i % e
M2 Gain setting o X
M3 Channel change command é g
M4 Write command to module of offset/gain setting value % %
— o8
M5 Mode switching -‘3 :
DO Channel-specified storage device é
D1 Storage device for the setting value of the dedicated instruction (G(P).OFFGAN) g)
3
é’:
c
o
S
>
o
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(b) Switching the mode by the dedicated instruction (G(P).OFFGAN)

Switches

This program performs the followings:

« first, switches the mode to the offset/gain setting mode by the dedicated instruction (G(P).OFFGAN),
 second, switches the channels for which the offset/gain settings is configured,

« third, writes the offset/gain value to the A/D converter module,

« finally, switches the mode back to the normal modes.

to the offset/gain setting mode.

M5
fit {mov K1 D1 1
______________________________________________________________ {GOFFGAN ___u3____ DI}
1 Sets a channel after offset/gain setting.
' MO
1 — {MOV  H1 DO i
| Sets a channel to the offset setting.
H M1 M2 X3A U3\
! f HF { | {mMov DO G22 ]
U3\
1 {MOV Ko G23
' Sets a channel to the gain setting.
' 2 M1 X3A U3\
i } I { | {MOV DO G23  }
i U3\
! {MOV KO G22 1
1 Switches the channel to offset/gain setting.
' M3
f {SET  VY3B }
1 X3B
1 — {RST  Y3B
| Registers the result of offset/gain setting to the module.
1 M4 X3A
' } {SET  Y3A ]
X3A
(R i {RST___Y3A ]
Switches to the normal mode.
M5
} {mMOV Ko D1
{G.OFFGAN u3 D1 3
X3A —
F I Processing in normal mode
{END ]
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The program in the dotted line is the common programs.

Stores the setting data of the
dedicated instruction
(G.OFFGAN) in D1.

Dedicated instruction
)

Stores the target channel
number in DO.

Specifies the offset target
channel.

Sets "0" for the gain target
channel.

Specifies the gain target
channel.

channel.

Turns on Channel change
request (Y3B).

Turns off Channel change
request (Y3B).

Turns on User range write
request (Y3A).

Sets "0" for the offset target E
Turns off User range write E

Stores the setting data of the
dedicated instruction
(G.OFFGAN) in D1.

Dedicated instruction
(G.OFFGAN)
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(c) Switching the mode by Mode switching setting (U3\G158, U3\G159) and Operating
condition setting request (Y39)

Switches to the offset/gain setting mode.

M5 U3\ Sets 4144H to Mode
i [MOV  H4144 G158 ] switching setting 1 (U3\G158).

[

U3\
r Sets 0964H to Mode
MOV H364 G158 switching setting 2 (U3\G159).

(-]

r Turns on Operating condition
LSET Y39 ] setting request (Y39).
Y39 X39 . -
1 Y r Turns off Operating condition
— 4 {RST Y39 ] setting request (Y39). APPEN
DIX
Common program
Switches to the normal mode.
M5 U3\
Sets 0964H to Mode
I -
it (MOV  H984 G158} Gitching setting 1 (U3\G158).
U3\

Sets 4144H to Mode
switching setting 2 (U3\G159).

{MOV  H4144 G159

(-]

rSET Y39 3 Turns on Operating condition
L
Resets the operating condition setting request. setting request (Y39).
Y39 X39 . .
| [yd r Turns off Operating condition
— kS {RST Y39 ] setting request (Y39).
X3A I
¥ | Processing in normal mode
{END ]

(d) Switching the mode by the intelligent function module switch setting

The programs other than the common program is not necessary.

Jadojenag X9 jo uonesadQ |°g xipuaddy

Qav-loreinbyuo) X9 Jo sadojereq X9 Buisn usypn g xipuaddy
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Appendix 8.2 Operation of GX Configurator-AD

When setting the A/D converter module parameter using GX Configurator-AD, the display method such as a setting
screen differs from that of GX Works2.

This section describes the screen display method of GX Configurator-AD.

The setting contents are the same as GX Works2. ([_ 5~ Page 39, CHAPTER 7)

When using GX Configurator-AD, configure the settings on the following screens.

Screen name Application

Initial setting This setting configures the settings such as A/D 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/O signals, and

Monitor/test ) . ”, ' . .
configure the operating condition setting and offset/gain setting.

This function generates FB automatically from the intelligent function module parameter

FB conversion - .
(initial setting/auto refresh).

Screen for selecting a target intelligent
GX Developer screen function module

l:?(id"mel . AIN 58 Step] 2 Intelligent function module utility C:WELSEC\GPPWtest (<)1)
E vindon i S

Inteligent Function modue parameterOnline Tooks elp

o ey [Tools] - [Intelligent function utility] | ... . e e
{ roe deta tart lo. fodule type
Srdgmein - [Start] e e =
1€ memory card [ S [teaeos =]
Inteligent funclon mode paraneter (2SS

Start LCPU Loaging Co

Start /0 No. Modile mode name Iniial seting | Ao refesh <]
O0T0[L60DE T Unevaite |

P st
Pre-gefined protocol support function

Customie keys
Change dsplay color
ptions ..

Create start-up settingfie

8 porameten>

I P T L
1 Initial setting Auto refresh
Initial setting screen Auto refresh setting screen
Initial setting (@@= Auto refresh setting [
Module information
Module type:  A/D Conwersion Module. Start /0 No. o010 Mt iemion
Module model name:  LE0AD4. Module type:  A/D Conversion Module Start1/0 No. 0010
Module model name:  LEOAD4
Setting item Setting value L
CH] il setting CHI Intial selting Module side | Modde side Transfer | PLE sde —]
CHZ It seting CH Il seting SetfmptEn Bulfesie | | T drection | Device
[T CHS Inial seting T Digtal output value, 7 T >
[EEET CHd Iniie seting -] G2 Digital output value. 3 ] >
CH3 Digital output value. 1 1 > —
CH4 Digital output value: 1 1 >
CH1 Masimum value 1 1 el
CH1 Minirur value 1 1 >
Details CH2 Maximum value 1 1 d
Meveta sub windan 2 Wi vaiue 7 T >
(CH3 Maximum value 1 1 > n
Make tent e Endsep | Cancel Maks test i End setup Cancel

l CHO Initial setting

CHO Initial setting screen

CH1 Initial setting S]]

Mode information
Module type: /D Corversion Mode Startl/ONa: 0010
Modue modelname:  LE0AD4

Selting tem Selting value
[CHT A/D coversion enable/diable selfing [Encbie B
CHI -

[CHT Aiverage lime/average nube of tmes/move,
s verage sellings

|Awerage tine:25000ms

(when the corversion speedis 20us 2-1500ms ]
|Awerage rumber of times. 462501

Mave average:2-1000 number of times

(CHT Warning oLtput seting [Process alam setting] Disable Y.

Dtals
Select input

Setting range
Enable
Disable

Make text fle End setup Cancel
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1
) [Online] - [Monitor/Test] | <<FB Support Parameter>> tab -

Select monitor/test module screen FB conversion screen

Select monitor/test module 3] 2 FB conversion

Select monitortest modue
FB progtam s generated fomthe folowing contents

Start 110 No Modie ype
o
Sl/D] Mot modd | Intad | Ao | o

Modue model rame neme | _seling | rshesh | FB Pogamname

L6004 - 00104 LG0AD4 -
Moduie implemertation status
Stert /0 o Mackie model name. =]

B0

APPEN
DIX

Monitor/Test Eit

lSeIect a module to be monitored/tested.

Monitor/Test screen
[r—— EED)

[ev—
Moddeupe:  A/D Converson Mo SatloNo: 0010

[erp———

Setingen Gt Seing vaue

Fish AOM seting Dasie

| e ||| oot Mariorng
T

Sopmonir oome

av-Jojeinbiuon X9 jo uoneladQ z'g xipuaddy

Qav-loreinbyuo) X9 Jo sadojereq X9 Buisn usypn g xipuaddy
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Appendix 9 External Dimensions

The following shows the external dimensions of A/D converter module.

(1) L60AD4
<
Y x 0
\"
+
0 v
~ 1
fl %
D, \"
'\_I/+
iy
1 sl [k
D, \"
'\_I/+
DIN rail centel 1
] =1
E +
DV
—~ b +
2 Vg
L |
faf
=
-
G
¥ b4 S
B 4 <
; 95 »
117 R 28.5

(Unit: mm)
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INDEX

A
A/D conversion completed flag (Un\G10). . ... ... 103
A/D conversion completed flag (XE) . . .......... 99
A/D conversion enable/disable function. . ........ 48
A/D conversion enable/disable setting (Un\G0). . . . 102
A/D conversionmethod . .. .................. 48
Averaging processing. . . . ... .. 48
Sampling processing . . .. ... ... 48
Additionof modules. . . ..................... 39
Alarm output function (process alarm). ... ....... 56
Autorefresh .. ........ ... ... ... ..., 43
Averaging process specification (Un\G24) . ... ... 105
Averaging process specification
(used to replace Q64AD) (UN\G9). .. .......... 103
Cc

CH1 Industrial shipment settings offset value (L)
(Un\G202) to CH4 User range settings gain value (H)

(UMG233) . oo e 113
Channel change completedflag (XB) . .......... 97
Channel changerequest (YB) ............... 100
CHO Average time/Average number of times/Move

average settings (Un\G1to Un\G4)............ 102

CHO Digital output value (Un\G11 to Un\G14) . . . . 104
CHO Input signal error detection setting value

(Un\G142to Un\G145). . . ... ... ... ... .. 111

CHO Maximum value

(Un\G30, Un\G32, Un\G34, Un\G36). . ......... 106

CHO Minimum value

(Un\G31, Un\G33, Un\G35, Un\G37). . ......... 106

CHO Process alarm lower lower limit value

(Un\G86, Un\G90, Un\G94, Un\G98). . ......... 110

CHO Process alarm lower upper limit value

(Un\G87, Un\G91, Un\G95, Un\G99). . ......... 110

CHO Process alarm upper lower limit value

(Un\G88, Un\G92, Un\G96, Un\G100).......... 110

CHO Process alarm upper upper limit value

(Un\G89, Un\G93, Un\G97, Un\G101).......... 110

CHO Scaling lower limit value

(Un\G62, Un\G64, Un\G66, Un\G68). . ... ... ... 109

CHO Scaling upper limit value

(Un\G63, Un\G65, Un\G67, Un\G69). . ......... 109

CHO Scaling value (Un\G54 to Un\G57) . . ... ... 109

Conversion speed setting (Un\G26) ........... 106

Conversion speed switch function. . . ........... 52

CountAverage . . ......covi i 49

Current input characteristic . ................ 116
D

Digital outputvalue . . . . .................... 47
E

Errorclearfunction . ... .................... 65

Error clearrequest (YF). ... ................ 101

Error history No.O (Un\G1810 to Un\G1969) . . . .. 113

Errorlog function ... ...................... 62
Error occurrenceflag (XF) . .. ................ 99
Externalwiring . . . .. ... . 38
G
Gainvalue. . .............. . 114
H
Hardware LED information. . . ... ............. 94
Hardware switch information . . ............... 94
|
I/Oassignment. . ........... ... ......... 132
Input signal error detection flag (Un\G49) . ...... 107
Input signal error detection function . ........... 53
Input signal error detection setting (Un\G47) . . . .. 106
Input signal error detection signal (XC) . ......... 98
Intelligent function module switch setting. .. ... .. 133
L
Latest error code (UN\G19) .. ............... 104
Latest error code address (Un\G1800) . ........ 113
M
Maximum and minimum values hold function. . . . .. 52
Maximum value/minimum value reset completed flag
00 I 98
Maximum value/minimum value reset request (YD) 100
Mode switching setting (Un\G158, Un\G159). . . .. 112
Module error collection function . . ............. 64
Module READY (X0). « « v v v v 95
Moving Average . . . . . .o 50
0]
Offsetvalue . . ....... ... .. 114
Offset/gain setting. . . ............ ... ... .... 44
Offset/gain setting mode flag (XA) ... .......... 97
Offset/gain setting mode Gain specification
(Un\G23) . . .o 105
Offset/gain setting mode Offset specification
(UM\G22) . o o oo 105
Operating condition setting completed flag (X9) . . . . 96
Operating condition setting request (Y9) . .. ... .. 100
P
Parametersetting. . .. ............... ... ... 41
Pass data classification setting (Un\G200). . . . . .. 112
Process alarm output setting (Un\G48) . . .. ... .. 107

141




R

Range referencetables .................... 70
S

Saving and restoring offset/gain values ......... 66

Scaling enable/disable setting (Un\G53)........ 108

Scalingfunction. . ............ ... .. ...... 59

Scalingvalue. . . .......... ... .. .. ... 47

Setting range (Un\G20). . . ................. 104

Switchsetting . ............. ... ... ... .... 40
T

Time Average . ........... .. 49
U

User range write request (YA) . . . ............ 100
\'}

Voltage input characteristic. . ... ............ 115
W

Warning output flag (Process alarm) (Un\G50) . .. 108

Warning output signal (X8) . . ................ 95
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Warranty

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be repaired at no cost via the sales representative or
Mitsubishi Service Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be

solely at the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning,

maintenance, or testing on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated

place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months,

and the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of

repair parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution
labels on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure
caused by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if
functions or structures, judged as necessary in the legal safety measures the user's device is subject to or
as necessary by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from
Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production

(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is
discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at
each FA Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures
of Mitsubishi products, special damages and secondary damages whether foreseeable or not , compensation for
accidents, and compensation for damages to products other than Mitsubishi products, replacement by the user,
maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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Microsoft, Windows, Windows NT, and Windows Vista are registered trademarks of Microsoft Corporation in the United
States and other countries.

Pentium is a trademark of Intel Corporation in the United States and other countries.

Ethernet is a trademark of Xerox Corporation.

All other company names and product names used in this manual are trademarks or registered trademarks of their
respective companies.
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