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@SAFETY PRECAUTIONS@®

(Read these precautions before using this product.)

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

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

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

( )

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

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

\_ J
Under some circumstances, failure to observe the precautions given under “CAUTION” may lead to serious
consequences.

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

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

[Design Precautions]

/\WARNING

® 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 (all phases) used in the system before mounting or removing a
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.




[Installation Precautions]

/\CAUTION

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

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

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

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

[Wiring Precautions]

/\WARNING

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

[Wiring Precautions]

/\CAUTION

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

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

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

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

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




[Startup and Maintenance Precautions]

/\WARNING

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

[Startup and Maintenance Precautions]

/\CAUTION

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

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

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

@ After the first use of the product (module, display unit, and terminal block), do not connect/disconnect
the product more than 50 times (in accordance with IEC 61131-2). Exceeding the limit may cause
malfunction.

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

[Disposal Precautions]

/\CAUTION

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




@CONDITIONS OF USE FOR THE PRODUCT@®

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or serious accident;

and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the PRODUCT for the

case of any problem, fault or failure occurring in the PRODUCT.

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

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

RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY

INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE

OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR

WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

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

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

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

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

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the PRODUCT in one or

more of the Prohibited Applications, provided that the usage of the PRODUCT is limited only for the specific

applications agreed to by Mitsubishi and provided further that no special quality assurance or fail-safe, redundant or
other safety features which exceed the general specifications of the PRODUCTS 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 an actual system, ensure the applicability and
confirm that it will not cause system control problems.

HMRelevant modules: L60AD4, L60ADVLS, L60ADIL8

® 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 1/0 number assignment, refer to the following.

[ 71 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 263, Appendix 9)

© 0 000000000000 000000000000 00000000000000000000000000C0O0COCCKCIEOSIEOSIEOSIEDOSIOITDOLOIOS



COMPLIANCE WITH EMC AND LOW VOLTAGE
DIRECTIVES

(1) Method of ensuring compliance

To ensure that Mitsubishi programmable controllers maintain EMC and Low Voltage Directives when incorporated
into other machinery or equipment, certain measures may be necessary. Please refer to one of the following
manuals.

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

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

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

(2) Additional measures

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



RELEVANT MANUALS

(1) CPU module user’s manual

Manual name
manual number (model code)

Description

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

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

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

Functions and devices of the CPU module, and programming

(2) Head module User’s Manual

Manual name
manual number (model code)

Description

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

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

(3) Operating manual

Manual name
manual number (model code)

Description

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

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

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

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

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

The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

is used for
screen names and items.

1. shows operating
procedures.

O shows mouse
operations."

[ 1is used for items
in the menu bar and
the project window.

.| shows setting or
operating examples.

L1 shows reference
manuals.

[Z= shows
reference pages.

*1

Menu bar

View selection area

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

711

Setting method

(1) Setting\parameters

(a).Operating\procedure
# 1| Open the "PLC Parameter” dialog box.

2 JProject window=> [Parameter] H{JPLC parameter]
»

-
2. Select the "I/O Assignment" tab.
I 1§ P
=T S e e
oz
E—
ltem Description Reference
= Sekect he type of he connecied module. Page 74, Secton 12
Vodel Name Select he model name of the connected module Page 74, Sectin 713
Pans Setthe number of ponts assigned to sach st Page 74, Section .14
Sanxr Spacty 3 S0 numbar for ach 9t Page T4, Seeten 715
- Configure he switch seting o he buit-in 110 or teligent fncion modules. Page 74, SectonT.1.8
Setthe allowing
~ Eror Tme Output Mad.
sta g oTE Oamreton st v Page 75, Sectin .17
- YO Responsa Tme

range of an input module is changed to X1000 to X100F.

Eor details, refer fo the following.

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

[Ex] When *1000" is specified in "Start X/Y" to the slot where a 16-point module is connected, the assignment

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

Point

{ ¢ lbage 2, sectiona22)

Setihe fype of the comnected module in "Type". Setiing a different type results in "SPUNIT LAY ERR "
Eonthe inteligent funcion module, the 1/ points must also be the same in addition to the 11O assignment setting.

Funetion Module” in the Project window.

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

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

PoyBw BuMos 11Z]

pouiew Bumes 1

* The chapter of
the current page is shown.

The section of
the current page is shown.

Point Pshows notes that
requires attention.

@ shows useful

information.

BE MELSOFT Se GX Works? (Unset Project} - [[PRG] MAIN]

i Project

Edit  Find/Replace

Caompile

Wiew  Online

Debue  Diaeno:

VR

o | B g | =

F5 s

Pd4pyp

=R

e e S i

EHEDU S,

Select [Online] on the menu bar,

4 [PRG] MAIN

and then select [Write to PLC...]. i Navigation 2 x
Proe
. . . ) . i NEERENE WENE |
A window selected in the view selection area is displayed. | P —
X . =} Intelligent Function Module
O Project window 5> [Parameter] % Glekal Device Comment
+I-fi Program Setting
o> [PLC Parameter] i Fros
Select [Project] from the view selection =5 zoaram
H ] HE] MAIN
area to open the Project window. B3 Loval Deviee Gomment
In the Project window, expand [Parameter] and & g Device Memory
select [PLC Parameter]. Device lnital Vale
B project
1 L_.‘I User Library
I8 Gonnection Destination
=
»

o

Unlabeled

11



Pages describing instructions are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

InStrUCtiOn name - CHAPTER 6 SOCKET COMMUNICATION FUNCTION
6.4.2 Disconnecting a connectior (SP.SOCCLOSE)
Execution condition of the instruction
\
Command _ . .
@.soccms —{spsocciose [w] & | & | E Structure of the instruction
in the ladder mode
—
Internal device Joo Consta
O shows the devices St e [owera | O [ e [we | U767 PO
applicable to the instruction 5 - | o — ° =
® — T - — T
<] o — s - — s
" File registers set for each local devics or program cannot be used.
Descriptions of | 7~ Setting side
. {1} Setting data User : Device value is set by the user.
setting data and data type Setiing data Description Setby | Damupe : . )
o e — o — System: Device value is set by
& Connection number (Setting range: 1 to 16) User BIN 16-bit the CPU module.
) Startnumiber o tre device fom wheh control da are sored [rm—
Start number of the device which tums on for one scan upon System ol
& complefion of the instruction Bit F4
(D41 also turns on when failed.
Descriptions of €_(2) Control data 4
control data (if any) Device Item Description Setting range setby

940 System area — —
Completion status is storad
0000 Completed - System
Otrer than 0000k Failed (Error eode)

Completion

& status

ogansU] LoEUN J UGELNWLOY [0S $8)

(35010308 ds) Uoj2omeo &

12



Detailed descriptions

of the instruction

Conditions for the error and

error codes

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

[

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

#(3) Function

« Completion device @+ 0

the next END processing
« Completion device @)+ 1

This instruction closes a connection specified in €). (Disconnection of a connection)
The result of the SP.SOCCLOSE instruction can be checked with the completion device, @+ 0 and @ + 1

Turns on in the END processing of a scan after completion of the SPSOCCLOSE instruction, and tums offin

Tums on or off according to the resuit of the SP.SOCCLOSE instruction.

when

+ The connection number specified for & is other than 1 1o 16.

- Aninvalid device is specified

- {(5) Program example

disconnected by the following program
« Device used

State Description
When
completed Remains off.
When failed Tums on in the END processing of a scan after completion of the SPSOCCLOSE instruction, and turns off
in the next END processing.
#(4) Error

A detection of an operation error tums on the Eror fiag (SMO) and a corresponding error code is stored in SDO

(Ermer code: 4101)

« The device numbers specified for & and & exceed the device point range.

(Error code: 4101)

(Error code: 4004)

When M2000 is tumed on or when the connected device disconnects connection No. 1, connection No.1 is

Device number

SD1282 Open completion signal

Open request signal

CLOSE instruction control data

'SP.SOCCLOSE instruction completion device

+ Program

017820 sD12300

P

[ _sopysa o '

v e

vt

 Instructions can be executed under the following conditions.

Execution condition

Any time During on

On the rising edge

During off

On the falling edge

Symbol

No symbol

T -

=g

b

« The following devices can be used.

Internal device (system Link direct i i
Setting Y , File device Intelligent function Imflex ) X
user) . Jog module register | Constant™ Others™
data register
voeO Zn
Bit Word Bit Word
X, Y, M, L, sTC
Applicable SM, F, B, T.ST.C,D, P.1J.UD, X,
“ W, SD, SW, R, ZR - voweOo z K,H,E,$ | DY,N,BL, TR,
device SB, FX, FY
3 FD, @O BL\S, V
*2 For details on each device, refer to the following.

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

*3 FX and FY can be used for bit data only, and FD for word data only.
*4 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



Pages describing functions, I/0 signals, and buffer memory areas are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

8.2 A/D Conversion Enable/Disable Function

Each icon indicates the available module.
Wz whether to enable or disable A/D conversion for each channel.
By disabling A'D conversion forthe channels you are not using, the conversion cycle can be reduced,

(1) Setting procedure
Set "A/D conversion enablefdisable setting" to "0: Enable"

T2 Project window > [Inteligent Function Module] > module name < [Parameter]

Ttem cHL
= Basic setting Sets method of A/D ©
A/D conversion
enable disable seiting

Averaing process seiting EET
8.3 A/D Conversion Method

Sets whether to perform sampling processing or sveraging processing for each chamel

(1) Sampling processing
Analog input values are canverted inta digital =t every sampling cycle and stored in the buffer memory area as
digital output values.

PointF
The conversion cycle is Calculated by "Comversion speed x N ber Df Channels Where AD conversion is enabled”.
Conversion can be enabled or cissbled per channel. By disabling AID Conversion fo the cha nnels you sre not Lsing, the
canversion cydle can be reduced. The follawing Shons Setting examples of the conversian cycle.
® Forthe LE0ADA

= Number af channels where AD canversion is enabled: <H1 to CH3 thvee channelsin tatal)
= Gonversion speect. S0 (middle spee)

Conversion cyce = 80 (usichannel) x 3 (channels) = 240 13)

For details on conversion speed sstting, refer tothe fallowing
= Conversion Speed Svitch Function ([F~Page 76, Section 5.5)

® Forthe LEDADYLS and LEOADILE
Number of channels where AD conversion is ensbled: CH1 to CHT (seven chanels i totsl)
= Canversian spesdt ms (fxed)
Canversion cydle = 1 (msichannel) x 7 (channels) = 7 (ms)

The meaning of each icon is as follows.

Icon Description

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

The corresponding buffer memory area, 1/O signal, or function is for the LE0AD4.

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

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

14



TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

A/D converter module

A generic term for the L60AD4, L60ADVLS, and L60ADIL8

Buffer memory

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

Display unit

A liquid crystal display to be attached to the CPU module

Factory default setting

A 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 Configurator-AD

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

GX Developer

GX Works2

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

Head module

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

L60AD4 The abbreviation for the L60AD4 analog-digital converter module
L60ADIL8 The abbreviation for the L60ADIL8 analog-digital converter module
L60ADVL8 The abbreviation for the LEOADVLS8 analog-digital converter module

Normal mode

Offset/gain setting mode

The drive modes set in the switch setting window. Note that the normal mode is displayed as "Normal (A/D Converter
Processing, D/A Converter Processing) Mode" on the programming tool.

Programming tool

A generic term for GX Works2 and GX Developer

Switch setting

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

User range setting

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

Watchdog timer error

An error that occurs if the internal processing of the A/D converter module fails. The module monitors its own internal
processing by using the watchdog timer.

PACKING LIST

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

A/D converter module

A/D converter module

[

Before Using the Product
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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.

ANVAWANR
/ VYV \

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

_>
Analog to digital —’_H

conversion

The A/D converter module enables works as follows.

Connect the module to the power conditioning equipment to measure the

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

Flow control l Power conditioner> é

[ Control valve }

{n]n]a]a(a(a[a[a[s]a|n|s|s]s)
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CHAPTER 1 A/D CONVERTER MODULE

1 .2 Features

(1) Common features of the A/D converter module

(a) Comparing/monitoring the measurement target
By using the input signal error detection function, input range extension function, or alarm output function
(process alarm), the statuses of connected devices can be monitored easily.

(b) Easy setting with GX Works2
Programming is reduced since the initial setting or auto refresh setting can be configured on the screen. In
addition, setting status and operation status of modules can be checked easily.

(2) Features of the L60AD4

(a) Response by high-speed conversion

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

(b) Detailed control by high resolution

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

(c) 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).

(d) Operation of digital output values
The shift function, digital clipping function, and difference conversion function, as well as the scaling function,
can represent the digital output value in a numeric value easy to understand according to the use environment.

(e) Logging function

An analysis of data collected by logging function increases maintainability of used system.

saimesd 7'|

(f) Flow amount integration function
The flow amount integration function executes the integral processing of input (instantaneous flow amount)
from a flow meter and easily calculates the flow amount in a certain period. By registering/outputting the
calculated flow amount, system operation can be improved and man-hours for programming can be reduced.

(3) Features of the L6OADVLS8 and L60ADILS
The L60ADVL8 and L60ADIL8 have the same basic function as that of the L60AD4, and have the analog input
capability twice as that of the L60AD4 (eight channels). This reduces the number of analog input modules used,
lowers the cost, and saves the spaces in the system that uses a large number of analog inputs.
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CHAPTER 2

PART NAMES

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

1 R
2) ) 4)
.| =
3) )
ul
V‘. O
F
N
6) —-—% )
>
e
r.j
K O
lv; ) o
u i] =]
V] v " = B
1) 8) \
1)
Number Name Description
1) Module joint levers Levers for connecting modules
Displays the operating status of the A/D converter module.
On: The module is operating normally.
2 RUN LED (green
) © ) Flashing: In the offset/gain setting mode
Off: The 5V power off or watchdog timer error has occurred.
Displays the errors and status of the A/D converter module.
3) ERR. LED (red) On: an error has occurred except for error code: 112"
’ Flashing: Error code: 112 has occurred.”
Off: The module is operating normally.
Displays the alarm status of the A/D converter module.
4) ALM LED (red) On: Alarm (process alarm) is occurring 2
Flashing: Input signal error detection is occurring'2
Off: The module is operating normally.
5) DIN rail hook A hook used to mount the module to a DIN rail
6) Terminal block™3 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.

18
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*3

Error Code List ([__5 Page 179, Section 11.4)
Alarm Code List ([__ 3 Page 183, Section 11.5)
Terminal Block for the signal assignment of the terminal block[__ = Page 46, Section 6.2)



CHAPTER 2 PART NAMES

Memo
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CHAPTER 3 sPEcIFicATIONS

This chapter describes general specifications, performance specifications, function list, list of 1/0 signals and list of
buffer memory address.

3.1 General Specifications

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

The manual "Safety Guidelines", the manual supplied with the a CPU module or head module

20



CHAPTER 3 SPECIFICATIONS

3.2 Performance Specifications

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

Model
Item
L60AD4
Number of analog input channels 4 channels
Voltage -10 to 10 VDC (input resistance 1M Q)
Analog input
Current 0 to 20mADC (input resistance 250 Q)
Digital output value -20480 to 20479
Digital output
When using the scaling function -32768 to 32767
Analog input range Digital output value Resolution
0to 10V 500pV
0to 5V 0 to 20000 250pV
1to 5V 200pV
Voltage
-10 to 10V -20000 to 20000 500pV
I/O characteristics. resolution’! 1 to 5V (Extended mode) -5000 to 22500 200pVv
User range setting -20000 to 20000 307uVv2
0 to 20mA 1000nA
0 to 20000
4 to 20mA 800nA
Current
4 to 20mA (Extended mode) -5000 to 22500 800nA
User range setting -20000 to 20000 1230nA"2
Accuracy Ambient temperature Within £0.1% (+20digit)
(accuracy for the 25+5°C

maximum value of the | ampjent temperature

X - o -
digital output value) 3 | 0t 55°C Within £0.2% (x40digit)

High-speed: 20us/channel
Conversion speed ™0 Medium speed: 80us/channel
Low speed: 1ms/channel

Absolute maximum input Voltage: £15V, Current: 30mA"7

Offset/gain setting count 8 Up to 50000 counts

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

Isolation method

et
N
o
g
)
=
3
o
3
Q
®
w
°
@
=3
=
I}
O
[=~
o
3>
(7]

Dielectric withstand voltage Between I/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 (/0O assignment: Intelligent 16 points)

External interface 18-point terminal block

Applicable wire size 0.3 to 0.75mm?

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

Internal current consumption (5VDC) 0.52A

Weight 0.19kg

*1 For details on the 1/0O conversion characteristics, refer to the following.

I/0 conversion characteristic of A/D conversion ([__= Page 235, Appendix 3)

*2 Maximum resolution in the user range setting.

*3 Except when receiving noise influence.

*4 The default value is 80us/channel.

*5 The logging function can be used only in the middle speed (80us/channel) or low speed (1ms/channel).

*6 The flow amount integration function can be used only in the low speed (1ms/channel).

*7 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.

*8 If the number of offset/gain settings exceeds 50000 times, an error (error code: 170) occurs.
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(2) L60ADVLS

Model
Item
L60ADVLS8
Number of analog input channels 8 channels

Analog input Voltage

-10 to 10 VDC (input resistance 1.8M Q)

Digital output value
Digital output

-16384 to 16383

When using the scaling function -32768 to 32767
Analog input range Digital output value Resolution
0to 10V 0 to 16000 625uV
0to 5V 625uV
0 to 8000
I/0 characteristics, resolution 1to 5V 500pV
Voltage
-10 to 10V -16000 to 16000 625uV
1 to 5V (Extended mode) -2000 to 9000 500pV
User range setting -8000 to 8000 414uv™2
Ambient temperature
Analog input range
25+5°C 0 to 55°C
Accuracy 0to 10V Within £0.2% (+32digit) Within £1% (+160digit)
(accuracy for the maximum value of the digital output 0to 5V
lue)3 Within £0.2% (+16digit) Within +1% (+80digit)
value) Voltage 1to 5V
-10 to 10V Within £0.2% (+32digit) Within £1% (+160digit)

1 to 5V (Extended mode)

Within £0.2% (+16digit)

Within +1% (+80digit)

Conversion speed

1ms/channel

Absolute maximum input

Voltage: £15V

Offset/gain setting count™

Up to 10000 counts

Isolation method

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

Dielectric withstand voltage

Between input terminals and programmable controller power supply: 500VACrms for 1 minute

Insulation resistance

Between input terminals and programmable controller power supply: 500VDC 10MQ or higher

Number of occupied 1/O points

16 points (/0 assignment: Intelligent 16 points)

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable solderless terminal

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

Internal current consumption (5VDC)

0.20A

Weight

0.19kg

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

I/0O conversion characteristic of A/D conversion (5 Page 235, Appendix 3)
*2 Maximum resolution in the user range setting.
*3 Except when receiving noise influence.
*4 If the number of offset/gain settings exceeds 10000 times, an error (error code: 170) occurs.
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CHAPTER 3 SPECIFICATIONS

(3) L60ADILS

Model
Item
L60ADIL8
Number of analog input channels 8 channels
Analog input Current 0 to 20mADC (input resistance 250 Q)
Digital output value -8192 to 8192
Digital output
When using the scaling function -32768 to 32767
Analog input range Digital output value Resolution
0 to 20mA 2500nA
0 to 8000
I/O characteristics, resolution” c " 4 to 20mA 2000nA
urren
4 to 20mA (Extended mode) -2000 to 9000 2500nA
User range setting -8000 to 8000 1660nA™2
Ambient temperature
Analog input range
Accuracy 25+5°C 0to 55°C
(accuracy for the maximum value of the digital output 0 to 20mA
*3
value) Current 4 to 20mA Within £0.2% (+16digit) Within £1% (+80digit)
4 to 20mA (Extended mode)
Conversion speed 1ms/channel
Absolute maximum input Current: 30mA™
Offset/gain setting count® Up to 10000 counts
Isolation method Between input terminals and programmable controller p‘ower‘supply: photocoupler isolation
Between input channels: no isolation
Dielectric withstand voltage Between input terminals and programmable controller power supply: 500VACrms for 1 minute
Insulation resistance Between input terminals and programmable controller power supply: 500VDC 10MQ or higher
Number of occupied I/O points 16 points (/0 assignment: Intelligent 16 points)
External interface 18-point terminal block
Applicable wire size 0.3 to 0.75mm?
Applicable solderless terminal R1.25-3 (solderless terminals with sleeve are not usable)
Internal current consumption (5VDC) 0.21A
Weight 0.19kg

*1 For details on the 1/0O conversion characteristics, refer to the following.

I/O conversion characteristic of A/D conversion ([ Page 235, Appendix 3)

*2 Maximum resolution in the user range setting.

*3 Except when receiving noise influence.

*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.

*5 If the number of offset/gain settings exceeds 10000 times, an error (error code: 170) occurs.
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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 or the head module.

For the maximum number of parameters that can be set in the CPU module or the head module (maximum number of
parameter settings), refer to the following.

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

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

(1) Number of 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 12 75 (maximum number of settings)
L60ADVLS, L60ADIL8 8 37 (maximum number of settings)

(2) Checking method

The maximum number of parameter settings and the number of parameter settings set for the intelligent function
module can be checked with the following operation.

\@ Project window => [Intelligent Function Module] => Right-click
=>[Intelligent Function Module Parameter List]

Intelligent Function Module Parameter List

Inteligent Function Module Parameter Setking Status

=¥ Address Module Mame Initialization{Count) | Auto Refresh{Count) | A
ooio LI71C24 Mo Setting
0030 Lo0oDA4 Mo Setting
0040 Le0ad Mo Setting

eLling ExIs
[w]5etting Exist(12)

Intelligent Function Madule Parameter Setking Count Takal

Inikial {Max:2043) Auko Refresh E]
A
T I T I: Close |
|
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

CHAPTER 3 SPECIFICATIONS

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

Applicable model
Item Description L60ADVL Reference
L60AD4 60 8,
L60ADIL8
Sets whether t bl disable A/D ion fi h ch I
A/D conversion enable/disable ?S W etherto enable or. sable conversion for each channe Page 69, Section
. Disabling the A/D conversion for unused channels reduces the (@) O
function ) 8.2
conversion cycles.
. . Analog input values are converted into digital at every sampling cycle Page 69, Section
Sampling processin
pling p 9 and stored in the buffer memory as digital output values. o o 8.3 (1)
A/D conversion is performed for a set period of time and averaging
processing is performed on the total value excluding the maximum
Time and the minimum values. The values obtained in averaging Page 70, Section
average | processing are stored in the buffer memory. The number of processing o o 8.3 (2) (a)
times within a set period of time changes depending on the number of
channels where A/D conversion is enabled.
AD A/D conversions are performed a set number of times and averaging
conversion processing is performed on the total value excluding the maximum
Averagin: and the minimum values. The values obtained in averagin
method 9 -g Count . ) . 9ing Page 71, Section
processing averade processing are stored in the buffer memory. The time taken for the (@) O 8.3 (2) (b)
9 mean value calculated through average processing to be stored in the ’
buffer memory changes depending on the number of channels where
A/D conversion is enabled.
The average of a specified number of digital output values is
Iculated at li | d is stored in the bulff .
Moving calculated at every sampling cycle and is s F)re in the : uffer memory Page 71, Section
average Because the target set of values for averaging processing shifts to (@) O 8.3 (2) (c)
9 another to involve a subsequent value at every sampling processing, '
the latest digital output values can be always obtained.
The input range to use can be selected from the following ranges:
« Factory default range (4 to 20mA, 0 to 20mA, 1 to 5V, 0 to 5V, -10 to
L . 10V, 0 to 10V) Page 54, Section
Range switching function
9 9 « User range o o 7.2
« Extended mode range (4 to 20mA (Extended mode), 1 to 5V
(Extended mode))
P 75, Secti
Conversion speed switch function The conversion speed can be selected from 20us, 80us or 1ms. (@) x 88599 ection
This function extends the input range of 4 to 20mA and that of 1 to 5V. .
. . L ) . . . ) ) Page 74, Section
Input range extension function By combining this function with the input signal error detection (@) O 8.4
function, simple disconnection detection can be executed. ’
This function stores the maximum digital value and minimum digital
Maximum value/minimum value hold | output value in the buffer memory for each channel. When an Page 76, Section
function operation function such as the scaling function is used, the maximum o o 8.6
and minimum scaling values (digital operation values) are stored.
. . ) This function outputs an alarm when the analog input value exceeds a Page 77, Section
Input signal error detection function (@) O
preset range. 8.7
. ) The detection method of the input signal error detection function can .
Input signal error detection . . . ) . Page 82, Section
) . be extended. Use this function to detect the input signal error only in O (@)
extension function . - . ) ) 8.8
the lower limit or upper limit, or to execute the disconnection detection.
This function outputs alarm when a digital output value is in the range
Warning output function (process set in advance. When an operation function such as the scaling Page 85, Section
alarm) function is used, the scaling value (digital operation value) is the target o o 8.9
of detection.
The A/D converter module scale-converts the output digital value to .
. . h L . - Page 88, Section
Scaling function the set range of the scaling upper limit value and scaling lower limit (@) O 8.10
value. This omits the programming of the scale conversion. ’
The A/D converter module adds the set shifting amount to conversion
Shift function value to the scalir'mg vaIL'Je (digital operation value) and §t0res in the o « Page 94, Section
buffer memory. Fine adjustment can be performed easily when the 8.11
system starts.
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Applicable model

Item Description Reference
L60AD4 L60ADVLS,
L60ADIL8
When the input volt; t ds the input th
- . . gn e input voltage or <‘:urren exce‘e- s the |an‘1 range, the Page 99, Section
Digital clipping function maximum value of the scaling value (digital operation value) can be (@) x 812
set to 20000, and the minimum value can be set to 0 or -20000. ’
This function subtracts the difference conversion reference value from .
. . . . - ) ) Page 103, Section
Difference conversion function the scaling value (digital operation value) and stores the acquired O x 813
value in the buffer memory. ’
- . This fu.nctlon logs the digital output valu.e or scaling value (digital . Page 108, Section
Logging function operation value). The data of 10000 points can be logged for each (@) AT 814
channel. ’
This function converts analog values that are input to the A/D
converter module from a flow meter (a value obtained by converting .
’ ' . . . Page 123, Section
Flow amount integration function the instantaneous flow amount to a voltage value or current value) into | O x 8.15
digital and integrates the digital values to calculate the flow amount in '
a certain period of time.
This function stores errors and alarms that occurred in the A/D .
. ) Page 133, Section
Error log function converter module in the buffer memory. O O 8.16
Sixteen errors and alarms in total can be stored. ’
Module error collection function This function collects errors and alarms that occurred in the A/D Page 136, Section
converter module and stores to the CPU module. o o 8.17
. Clearing the error from the system monitor at error occurrence is Page 137, Section
Error clear function . (@) (@)
possible. 8.18
Savi d restori ffset/gai P 138, Secti
aving and restoring oftsetigain The offset/gain value of the user range can be saved or restored. (@) O age ection
values 8.19
P 60, Secti
Offset/gain setting This function compensates for errors in digital output values. (@) O age ection

75

*1 To use the logging function with the L60ADVLS8 or L60ADILS, use the data logging function of the CPU module.
For the data logging function of the CPU module, refer to the following.

[ 1 QnUDVCPU/LCPU User's Manual (Data Logging Function)
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CHAPTER 3 SPECIFICATIONS

3.4 10 Signal List

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/O signals ([~ = Page 192, 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 ;A;Ximum value/minimum value reset completed YD Maximum value/minimum value reset request
XE A/D conversion completed flag YE Use prohibited
XF Error 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".

® Do not use the "Use prohibited" signals shown above because the system uses them.
If users use (turn on) the signals, the functions of the A/D converter module cannot be guaranteed.
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@ The I/O signals are common in the A/D converter modules.
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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 199, Appendix 2)

Point/’

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

(1) Un\GO to Un\G1799

Name Item enabled by
Address Address “ ) turning on and off
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS G R e Operating condition
setting request (Y9)
0 OH A/D conversion enable/disable setting 0000H R/W o)
1 1H CH1 Time Average/ Count Average/Moving Average 0 R/W (@)
2 2H CH2 Time Average/ Count Average/Moving Average 0 R/W (@)
3 3H CH3 Time Average/ Count Average/Moving Average 0 R/W (@)
4 4H CH4 Time Average/ Count Average/Moving Average 0 R/W (@)
5 5H System area i\l;ijag:/iﬂﬁzﬁ]r:ii;:;:t 0 R/W o)
6 6H System area iyj_;g";iﬂﬁ:;r:ie\//::::t 0 R/W o)
7 7H System area iy;gg":/iﬂ'g:;r:iev/::::t 0 R/W o)
8 8H System area iyei;;r;;ﬁ:::iev/::::t 0 R/W o)
9 9H g\ée;zgllr;g process setting (used to replace Q64AD, Q68ADV, 0000H RIW o
10 AH A/D conversion completed flag 0000H R —
1 BH CH1 Digital output value 0 R —
12 CH CH2 Digital output value 0 R —
13 DH CH3 Digital output value 0 R —
14 EH CH4 Digital output value 0 R —
15 FH System area CHS5 Digital output value 0 R —
16 10H System area CH6 Digital output value 0 R —
17 11H System area CH7 Digital output value 0 R —
18 12H System area CH8 Digital output value 0 R —
19 13H Latest error code 0 R —
20 14H Setting range (CH1 to CH4) 0000H R —
21 15H System area Setting range (CH5 to CH8) 0000H R —
22 16H Offset/gain setting mode Offset specification 0000H R/W —
23 17H Offset/gain setting mode Gain specification 0000H R/W —
24 18H Averaging process setting (CH1 to CH4) 0000H R/W o)
25 19H System area fgﬁ;a?;ng: ;;’Cess setting 0000H RIW o
26 1AH Conversion speed setting System area 0001H R/W @)
27 1BH Input signal error detection extension setting (CH1 to CH4) 0000H R/W (e}
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
Input signal error detection
28 1CH System area extension setting (CH5 to 0000H R/W (@)
CH8)
Digital clippi ble/disabl
29 1DH 'grial clipping enable/disable System area 000FH RIW o
setting
30 1EH CH1 Maximum value 0 R —
31 1FH CH1 Minimum value 0 R —
32 20H CH2 Maximum value 0 R —
33 21H CH2 Minimum value 0 R —
34 22H CH3 Maximum value 0 R —
35 23H CH3 Minimum value 0 R —
36 24H CH4 Maximum value 0 R —
37 25H CH4 Minimum value 0 R —
38 26H System area CH5 Maximum value 0 R —
39 27H System area CH5 Minimum value 0 R —
40 28H System area CH6 Maximum value 0 R —
41 29H System area CH6 Minimum value 0 R —
42 2AH System area CH7 Maximum value 0 R —
43 2BH System area CH7 Minimum value 0 R —
44 2CH System area CH8 Maximum value 0 R —
45 2DH System area CH8 Minimum value 0 R —
46 2EH System area — — —
000FH
(AD4)
47 2FH Input signal error detection setting 00FFH R/W e}
(ADL8)
3 w
&)l
[
000FH @
(AD4) S,
48 30H Warning output setting 00FFH R/W o) @
(ADL8) F
3 =
)
49 31H Input signal error detection flag 0000H R — g
50 32H Warning output flag (Process alarm) 0000H R — ;
51 33H g
System area — — — o}
52 34H @
3
000FH
(AD4)
53 35H Scaling enable/disable setting 00FFH R/W le)
(ADL8)
*3
54 36H CH1 Scaling value (digital operation value) 0 R —
55 37H CH2 Scaling value (digital operation value) 0 R —
56 38H CH3 Scaling value (digital operation value) 0 R —
57 39H CH4 Scaling value (digital operation value) 0 R —
58 3AH System area CH5 S-callng value (digital 0 R _
operation value)
59 3BH System area CH®6 S-callng value (digital 0 R _
operation value)
60 3CH System area CH7 S'callng value (digital 0 R _
operation value)
61 3DH System area CH8 S'callng value (digital 0 R _
operation value)
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Name

Item enabled by

Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
62 3EH CH1 Scaling lower limit value 0 R/W o)
63 3FH CH1 Scaling upper limit value 0 R/W (@)
64 40H CH2 Scaling lower limit value 0 R/W (@)
65 41H CH2 Scaling upper limit value 0 R/W (@)
66 42H CH3 Scaling lower limit value 0 R/W (@)
67 43H CH3 Scaling upper limit value 0 R/W @)
68 44H CH4 Scaling lower limit value 0 R/W o)
69 45H CH4 Scaling upper limit value 0 R/W @)
CH5 Scaling | limit
70 46H System area caling fower imi 0 RIW o
value
CH5 Scali limit
71 47H System area caling upper fim! 0 RIW o
value
CHB6 Scaling | limit
72 48H System area caling fower imi 0 RIW o
value
CH6 Scali limit
73 49H System area caling upper fim! 0 R/W o)
value
CH7 Scaling | limit
74 4AH System area caling fower imi 0 R/W @)
value
CH7 Scali limit
75 4BH System area caling Upper fimi 0 R/W o)
value
H ling | limi
76 4CH System area CH8 Scaling lower limit 0 R/W o)
value
H li limi
77 4DH System area CH8 Scaling upper limit 0 RIW 'e)
value
78 to 85 4EH to 55H System area — — —
86 56H CH1 Process alarm lower lower limit value 0 R/W @)
87 57H CH1 Process alarm lower upper limit value 0 R/W O
88 58H CH1 Process alarm upper lower limit value 0 R/W O
89 59H CH1 Process alarm upper upper limit value 0 R/W O
90 5AH CH2 Process alarm lower lower limit value 0 R/W @)
91 5BH CH2 Process alarm lower upper limit value 0 R/W (@)
92 5CH CH2 Process alarm upper lower limit value 0 R/W (@)
93 5DH CH2 Process alarm upper upper limit value 0 R/W (@)
94 5EH CH3 Process alarm lower lower limit value 0 R/W (@)
95 5FH CH3 Process alarm lower upper limit value 0 R/W (@)
96 60H CH3 Process alarm upper lower limit value 0 R/W @)
97 61H CH3 Process alarm upper upper limit value 0 R/W o)
98 62H CH4 Process alarm lower lower limit value 0 R/W o)
99 63H CH4 Process alarm lower upper limit value 0 R/W o)
100 64H CH4 Process alarm upper lower limit value 0 R/W o)
101 65H CH4 Process alarm upper upper limit value 0 R/W (@)
H5 P I |
102 66H System area CHS r Ot.)eSS aarm fower 0 R/W @)
lower limit value
H5 P I |
103 67H System area CHS Process alarm lower 0 RIW o
upper limit value
H5 P [
104 68H System area CH?S Process alarm upper 0 RIW o

lower limit value
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
105 69H System area CHS Process alarm upper 0 RIW o
upper limit value
CH6 P | |
106 6AH System area rocess aiarm lower 0 RIW o
lower limit value
CH6 P | |
107 6BH System area rocess alarm fower 0 RIW o
upper limit value
CH6 P |
108 6CH System area rocess aiarm upper 0 RIW o
lower limit value
CH6 P |
109 6DH System area rocess aiarm upper 0 RIW o
upper limit value
CH7 P | |
110 6EH System area rocess aiarm fower 0 RIW o
lower limit value
CH7 P | |
11 6FH System area rocess alarm lower 0 RIW o
upper limit value
CH7 P |
12 70H System area rocess alarm upper 0 RIW o
lower limit value
H7 P |
113 71H System area c rocfess alarm upper 0 R/W O
upper limit value
H8 P I |
114 72H System area cHe r os:ess aarm fower 0 R/W (@)
lower limit value
H8 P I |
115 73H System area cH8 f°°.ess aarm fower 0 R/W O
upper limit value
H8 P [
116 74H System area CH? Process alarm upper 0 RIW o
lower limit value
H8 P [
17 75H System area CH? Process alarm upper 0 RIW o
upper limit value
118 to 141 76H to 8DH System area — — —
142 8EH CH1 Input signal error detection setting value 50 R/W (@)
143 8FH CH2 Input signal error detection setting value 50 R/W (@)
144 90H CH3 Input signal error detection setting value 50 R/W (@)
145 91H CH4 Input signal error detection setting value 50 R/W O
CH5 Input signal
146 92H System area nput signal eror 50 RIW o
detection setting value
147 93H System area cHe Irl’nput S|g.nal error 50 R/IW (@)
detection setting value
148 94H System area cHr Irl1put 5|g.nal error 50 R/IW (@)
detection setting value
H8 | i |
149 95H System area cHe rl1put 3|g.na error 50 R/IW (@)
detection setting value
H1 Shifti i
150 96H CH1 Shifting amount to conversion System area 0 RIW o
value
H2 Shifti i
151 97H CH2 Shifting amount to conversion System area 0 RIW o
value
H3 Shift -
152 98H CH3 Shifting amount to conversion System area 0 RIW -
value
H4 Shifti i
153 99H CH4 Shifting amount to conversion System area 0 RIW _
value
154 to 157 9AH to 9DH System area — — —
158 9EH
Mode switching setting 0 R/W (e}
159 9FH
160 to 171 AOH to ABH System area — — —
172 ACH CH1 Difference conversion trigger System area 0 R/W —
173 ADH CH2 Difference conversion trigger System area 0 R/W —
174 AEH CH3 Difference conversion trigger System area 0 R/W —
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Name

Item enabled by

Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
175 AFH CH4 Difference conversion trigger System area 0 R/W —
176 to 179 BOH to B3H System area — — —
CH1 Diff i
180 B4H Hierence conversion System area 0 R —
reference value
CH2 Diffe i
181 B5H ierence conversion System area 0 R —
reference value
182 B6H CH3 Difference conversion System area 0 R o
reference value
CH4 Diffe i
183 B7H fierence conversion System area 0 R —
reference value
184 to 189 B8H to BDH System area — — —
190 BEH CH1 Difference conversion status System area 0 R o
flag
191 BFH CH2 Difference conversion status System area 0 R -
flag
192 CoH CH3 Difference conversion status System area 0 R -
flag
193 C1H CH4 Difference conversion status System area 0 R .
flag
194 to 199 C2H to C7H System area — — —
200 C8H Pass data classification setting System area 0 R/W (@)
201 C9H System area — — —
202 CAH CH1 Industrial shipment settings CH1' Industrial shipment 0 RIW _
offset value (L) settings offset value
203 CBH CH1 Industrial shipment settings CH1' Indust'rlal shipment 0 RIW _
offset value (H) settings gain value
204 CCH CH1 Industrial shipment settings CH? Industrial shipment 0 RIW o
gain value (L) settings offset value
205 CDH CH1 Industrial shipment settings CH? Indust'nal shipment 0 RIW o
gain value (H) settings gain value
206 CEH CH2 Industrial shipment settings CHC.i Industrial shipment 0 RIW o
offset value (L) settings offset value
207 CFH CH2 Industrial shipment settings CHC'i Indust'nal shipment 0 RIW _
offset value (H) settings gain value
208 DOH CHZ Industrial shipment settings CHé.l Industrial shipment 0 RIW -
gain value (L) settings offset value
H2 | ial shi i i i
209 D1H Cl . ndustrial shipment settings CH4-1 Indust-rlal shipment 0 RIW o
gain value (H) settings gain value
210 D2H CH3 Industrial shipment settings CH? Industrial shipment 0 RIW o
offset value (L) settings offset value
211 D3H CH3 Industrial shipment settings CH? Indust-rlal shipment 0 RIW _
offset value (H) settings gain value
212 D4H CH3 Industrial shipment settings CH§ Industrial shipment 0 RIW _
gain value (L) settings offset value
213 D5H CH3 Industrial shipment settings CH§ Indust.nal shipment 0 RIW _
gain value (H) settings gain value
214 DBH CH4 Industrial shipment settings CH? Industrial shipment 0 RIW _
offset value (L) settings offset value
215 D7H CH4 Industrial shipment settings CH? Indust.nal shipment 0 RIW _
offset value (H) settings gain value
216 D8H CH4 Industrial shipment settings CH§ Industrial shipment 0 RIW _
gain value (L) settings offset value
217 D9H CH4 Industrial shipment settings CHB8 Industrial shipment 0 RIW _

gain value (H)

settings gain value
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
218 DAH CH1 User range settings offset CH1 User range settings 0 RIW _
value (L) offset value
219 DBH CH1 User range settings offset CH1 User range settings 0 RIW _
value (H) gain value
220 DCH CH1 User range settings gain value | CH2 User range settings 0 RIW _
(L) offset value
221 DDH CH1 User range settings gain value CHZ User range settings 0 RIW _
(H) gain value
222 DEH CH2 User range settings offset CH3 User range settings 0 RIW _
value (L) offset value
293 DFH CH2 User range settings offset CHS User range settings 0 RIW o
value (H) gain value
294 EOH CH2 User range settings gain value | CH4 User range settings 0 RIW o
(L) offset value
295 E1H CH2 User range settings gain value CH4 User range settings 0 RIW o
(H) gain value
296 E2H CH3 User range settings offset CH5 User range settings 0 RIW o
value (L) offset value
297 E3H CH3 User range settings offset CHS User range settings 0 RIW o
value (H) gain value
298 E4H CH3 User range settings gain value | CH6 User range settings 0 RIW _
(L) offset value
229 E5H CH3 User range settings gain value CHB User range settings 0 RIW _
(H) gain value
230 E6H CH4 User range settings offset CH7 User range settings 0 RIW _
value (L) offset value
231 E7H CH4 User range settings offset CH? User range settings 0 RIW o
value (H) gain value
232 E8H CH4 User range settings gain value | CH8 User range settings 0 RIW _
(L) offset value
233 E9H CH4 User range settings gain value CHS User range settings 0 RIW _
(H) gain value
234 t0 999 EAH to 3E7H | System area — — —
1000 3E8H CH1 Logging enable/disable setting | System area 1 R/W (e}
1001 3E9H CH2 Logging enable/disable setting | System area 1 R/W (@)
1002 3EAH CH3 Logging enable/disable setting | System area 1 R/W (@)
1003 3EBH CH4 Logging enable/disable setting | System area 1 R/W (@)
1004 to
1007 3ECH to 3EFH | System area
1008 3FOH CH1 Logging hold request System area 0 R/W —
1009 3F1H CH2 Logging hold request System area 0 R/W —
1010 3F2H CH3 Logging hold request System area 0 R/W —
1011 3F3H CH4 Logging hold request System area 0 R/W —
1012 to
1015 3F4H to 3F7H | System area
1016 3F8H CH1 Logging hold flag System area 0 R —
1017 3F9H CH2 Logging hold flag System area 0 R —
1018 3FAH CH3 Logging hold flag System area 0 R —
1019 3FBH CH4 Logging hold flag System area 0 R —
1020 to
1023 3FCH to 3FFH | System area — — —
1024 400H CH1 Logging data setting System area 1 R/W (@)
1025 401H CH2 Logging data setting System area 1 R/W (@)
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Address

Address

Name

Item enabled by
turning on and off

(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Default’ Read/Write™ Operating condition
setting request (Y9)
1026 402H CH3 Logging data setting System area 1 R/W o)
1027 403H CH4 Logging data setting System area 1 R/W (@)
1(1)(2:2 1to 404H to 407H | System area — — —
1032 408H CH1 Logging cycle setting value System area 4 R/W (@)
1033 409H CH2 Logging cycle setting value System area 4 R/W (@)
1034 40AH CH3 Logging cycle setting value System area 4 R/W (@)
1035 40BH CH4 Logging cycle setting value System area 4 R/W @)
1(1)gg9to 40CH to 40FH | System area — — —
1040 410H CH1 Logging cycle unit setting System area 1 R/W @)
1041 411H CH2 Logging cycle unit setting System area 1 R/W @)
1042 412H CH3 Logging cycle unit setting System area 1 R/W o)
1043 413H CH4 Logging cycle unit setting System area 1 R/W o)
1?33;0 414H to 417H | System area — —
1048 418H CH1 Logging points after trigger System area 5000 R/W o)
1049 419H CH2 Logging points after trigger System area 5000 R/W o)
1050 41AH CH3 Logging points after trigger System area 5000 R/W O
1051 41BH CH4 Logging points after trigger System area 5000 R/W (@)
1?32;() 41CH to 41FH | System area — —
1056 420H CH1 Level trigger condition setting | System area 0 R/W (@)
1057 421H CH2 Level trigger condition setting | System area 0 R/W (@)
1058 422H CHB3 Level trigger condition setting | System area 0 R/W (@)
1059 423H CH4 Level trigger condition setting | System area 0 R/W 0]
1(1)22;0 424H to 427H | System area — —
1064 428H CH1 Trigger data System area 54 R/W 0]
1065 429H CH2 Trigger data System area 55 R/W o)
1066 42AH CH3 Trigger data System area 56 R/W o)
1067 42BH CH4 Trigger data System area 57 R/W @)
1(1)2‘673:0 42CH to 42FH | System area — — —
1072 430H Level data O System area 0 R/W —
1073 431H Level data 1 System area 0 R/W
1074 432H Level data 2 System area 0 R/W —
1075 433H Level data 3 System area 0 R/W —
1076 434H Level data 4 System area 0 R/W —
1077 435H Level data 5 System area 0 R/W —
1078 436H Level data 6 System area 0 R/W —
1079 437H Level data 7 System area 0 R/W —
1080 438H Level data 8 System area 0 R/W —
1081 439H Level data 9 System area 0 R/W
1082 43AH CH1 Trigger setting value System area 0 R/W o)
1083 43BH CH2 Trigger setting value System area 0 R/W @)
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
1084 43CH CH3 Trigger setting value System area 0 R/W (e}
1085 43DH CH4 Trigger setting value System area 0 R/W (@)
1086 to
1089 43EH to 441H | System area — — —
1090 442H CH1 Head pointer System area 0 R —
1091 443H CH2 Head pointer System area 0 R —
1092 444H CHS3 Head pointer System area 0 R —
1093 445H CH4 Head pointer System area 0 R —
1094 to
1097 446H to 449H | System area — — —
1098 44AH CH1 Latest pointer System area 0 R —
1099 44BH CH2 Latest pointer System area 0 R —
1100 44CH CH3 Latest pointer System area 0 R —
1101 44DH CH4 Latest pointer System area 0 R —
1102 to 1105 | 44EH to 451H | System area — — —
1106 452H CH1 Number of logging data System area 0 R —
1107 453H CH2 Number of logging data System area 0 R —
1108 454H CH3 Number of logging data System area 0 R —
1109 455H CH4 Number of logging data System area 0 R —
1110to 1113 | 456H to 459H | System area — — —
1114 45AH CH1 Trigger pointer System area 0 R —
1115 45BH CH2 Trigger pointer System area 0 R —
1116 45CH CH3 Trigger pointer System area 0 R —
M7 45DH CH4 Trigger pointer System area 0 R -
1118'to 1121 | 45EH to 461H | System area — — — w
&)l
1122 462H (s) System area 0 R — [
CH1 Loggi | o
1123 463H . ogging cycie (ms) System area 0 R — o
monitor value =
1124 464H (us) System area 0 R — gj
=
1125 465H (s) System area 0 R — e
H2 L i | <
1126 466H CH2 Logging cycle (ms) System area 0 R — )
monitor value 3
127 467H (us) System area 0 R — 3
1128 468H (s) System area 0 R — z
CH3 Loggi | =3
1129 469H  -odging cycle (ms) System area 0 R — 3
monitor value &
1130 46AH (us) System area 0 R — o
1131 46BH (s) System area 0 R —
1132 46CH CH4lLogg|ng cycle (ms) System area 0 R —
monitor value
1133 46DH (us) System area 0 R —
1134 to 1153 | 46EH to 481H | System area — — —
Firsttwo | Last two
1154 482H digits of | digits of | System area 0 R —
th th
CH1 Trigger © year © year
1155 483H detection Month Day System area 0 R —
1156 484H time Hour Minute System area 0 R —
Day of
1157 485H Second ay o System area 0 R —
the week
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Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
Firsttwo | Lasttwo
1158 486H digits of | digits of | System area 0 R —
the year | the year
CH2 Trigger y y
1159 487H detection Month Day System area 0 —
1160 488H time Hour Minute System area 0 R —
1161 489H second | PO | 5y stem area 0 R —
the week
Firsttwo | Lasttwo
1162 48AH digits of | digits of | System area 0 R —
the year | the year
CH3 Trigger y y
1163 48BH detection Month Day System area 0 R —
1164 48CH time Hour Minute System area 0 R —
1165 48DH second | PO | gystem area 0 R —
the week
Firsttwo | Lasttwo
1166 48EH digits of | digits of | System area 0 R —
the year | the year
CH4 Trigger y y
1167 48FH detection Month Day System area 0 R —
1168 490H time Hour Minute System area 0 R —
1169 491H second | PO | 5 ctem area 0 R —
the week
1170 to 1299 | 492H to 513H | System area — — —
CH1 Flow amount integration
1300 514H enable/disable setting System area 1 R/W o)
CH2 Flow amount integration
1301 515H enable/disable setting System area 1 R/W o)
1302 516H CH3 FIoYv amount |lntegrat|on System area 1 RIW o
enable/disable setting
1303 517H CH4 FIoYv amount |lntegrat|on System area 1 RIW o
enable/disable setting
1304 to
1307 518H to 51BH | System area — — —
1308 51CH CH1 Integration cycle setting System area 4 R/W o)
1309 51DH CH2 Integration cycle setting System area 4 R/W o)
1310 51EH CH3 Integration cycle setting System area 4 R/W (@)
1311 51FH CH4 Integration cycle setting System area 4 R/W (@)
1312 to
1315 520H to 523H | System area
1316 524H CH1 Flow amount time unit setting | System area 0 R/W (@)
1317 525H CH2 Flow amount time unit setting | System area 0 R/W (@)
1318 526H CH3 Flow amount time unit setting | System area 0 R/W (@)
1319 527H CH4 Flow amount time unit setting | System area 0 R/W o)
1320 to
1323 528H to 52BH | System area — — —
1324 52CH CH1 Unit scaling setting System area 0 R/W @)
1325 52DH CHZ2 Unit scaling setting System area 0 R/W o)
1326 52EH CH3 Unit scaling setting System area 0 R/W o)
1327 52FH CH4 Unit scaling setting System area 0 R/W o)
1328 to
1331 530H to 533H | System area
1332 534H CH1 Integrated flow amount (L) System area 0 R —
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CHAPTER 3 SPECIFICATIONS

Name Item enabled by
Address Address “ 2 turning on and off
n n Default Read/Write 0 o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
1333 535H CH1 Integrated flow amount (H) System area 0 R —
1334 536H CH2 Integrated flow amount (L) System area 0 R —
1335 537H CH2 Integrated flow amount (H) System area 0 R —
1336 538H CH3 Integrated flow amount (L) System area 0 R —
1337 539H CH3 Integrated flow amount (H) System area 0 R —
1338 53AH CH4 Integrated flow amount (L) System area 0 R —
1339 53BH CH4 Integrated flow amount (H) System area 0 R —
1340 to
1347 53CH to 543H | System area — — —
1348 544H CH1 Integration cycle monitor value | System area 0 R —
1349 545H CH2 Integration cycle monitor value | System area 0 R —
1350 546H CH3 Integration cycle monitor value | System area 0 R —
1351 547H CH4 Integration cycle monitor value | System area 0 R —
1352 to
1355 548H to 54BH | System area — — —
CH1FI t int ti
1356 54CH owamount integration System area 0 RIW -
temporary stop request
1357 54DH CH2 Flow amount integration System area 0 RIW .
temporary stop request
H3 FI i i
1358 54EH CHS3 Flow amount integration System area 0 RIW —
temporary stop request
H4 FI i i
1359 54FH CH4 Flow amount integration System area 0 RIW —
temporary stop request
1360 to
1363 550H to 553H | System area — — —
H1 Fl i i
1364 554H CH1 Flow amount integration System area 0 R -
temporary stop flag w
&)l
- - -
1365 555H CH2 Flow amount integration System area 0 R o =
temporary stop flag 5’
<
1366 556H CH3 Flow amount integration System area 0 R . gJ
temporary stop flag §
1367 557H CH4 Flow amount integration System area 0 R o %
temporary stop flag 3
o
1368 t >
T 1° 558H to 55BH | System area — — — }E
aQ
1372 55CH CH1 Integrated flow amount clear System area 0 RIW . e
request a2
(7]
1373 55DH CH2 Integrated flow amount clear System area 0 RIW .
request
1374 55EH CH3 Integrated flow amount clear System area 0 RIW .
request
1375 55EH CH4 Integrated flow amount clear System area 0 RIW .
request
1376 to
1379 560H to 563H | System area — — —
1380 564H CH1 Integrated flow amount clear System area 0 R -
flag
1381 565H CH2 Integrated flow amount clear System area 0 R -
flag
1382 566H CH3 Integrated flow amount clear System area 0 R -
flag
1383 567H CH4 Integrated flow amount clear System area 0 R o
flag
1384 to
1699 568H to 6A3H | System area — — —

37



Address

Address

Name

Item enabled by
turning on and off

1 )
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS G R e Operating condition
setting request (Y9)
1700 6A4H System area CH1 A/D conversion status 0 R —
1701 6A5H System area CH2 A/D conversion status 0 R —
1702 6A6H System area CH3 A/D conversion status 0 R —
1703 6A7H System area CH4 A/D conversion status 0 R —
1704 6A8H System area CH5 A/D conversion status 0 R —
1705 6A9H System area CH6 A/D conversion status 0 R —
1706 6AAH System area CH?7 A/D conversion status 0 R —
1707 6ABH System area CHB8 A/D conversion status 0 R —
1708 6ACH
System area — — —
1709 6ADH
1710 6AEH System area CH1 Analog input monitor 0 R —
1711 6AFH System area CH1 Analog input monitor 0 R —
unit
1712 6BOH System area CH2 Analog input monitor 0 R —
1713 6B1H System area CH2 Analog input monitor 0 R —
unit
1714 6B2H System area CH3 Analog input monitor 0 R —
1715 6B3H System area CHS3 Analog input monitor 0 R —
unit
1716 6B4H System area CH4 Analog input monitor 0 R —
1717 6B5H System area C|-.|4 Analog input monitor 0 R —
unit
1718 6B6H System area CHS5 Analog input monitor 0 R —
H5 Analog i i
1719 6B7H System area c _5 nalog input monitor 0 R —
unit
1720 6B8H System area CH6 Analog input monitor 0 R —
1721 6BOH System area S:te Analog input monitor 0 R -
1722 6BAH System area CH?7 Analog input monitor 0 R —
CH7 Analog input it
1723 6BBH System area o nalog input montor 0 R —
1724 6BCH System area CH8 Analog input monitor 0 R —
H8 Analog i i
1725 6BDH System area Snits nalog input monitor 0 R —
1726 to
1799 6BEH to 707H | System area
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*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

*3 (AD4) indicates the L60AD4. (ADL8) indicates the LE0OADVL8 and L60ADILS.



CHAPTER 3 SPECIFICATIONS

(2) Error history (Un\G1800 to Un\G4999)
This area is common to L60AD4, L60ADVLS8, and L60ADILS8.

Item enabled by
Address Address Name Default™! Read/Wrlte™2 turning on and off
(decimal) (hexadecimal) leut ea i Operating condition
setting request (Y9)
1800 708H Latest address of error history 0 R —
1801 to
1809 709H to 711H | System area — — —
1810 712H Error code 0 R —
1811 713H First two digits | Last two digits 0 R .
of the year of the year
1812 714H Month Day 0 R —
Error time
1813 715H No.1 Hour Minute 0 R —
1814 716H Second Day of the 0 R —
week
1815 to
1819 717H to 71BH System area
1820 to
71CH to 725H | No.2 No. 1 —
1829 CHto 725 o Same as No
1830 to
726H to 72FH | No. No. 1 —
1839 6H to 0.3 Same as No
1840 to
1849 730H to 739H | No.4 Same as No. 1 —
1850 to
1859 73AH to 743H | No.5 Same as No. 1 -
1860 to
1869 744H to 74DH | No.6 Same as No. 1
187010 74EH to 757H | No.7 Same as No. 1 — w
1879 o
1880 t &
° 758H to 761H | No.8 Same as No. 1 — 2
1889 [}
w
1890 t c
18990 762H to 76BH | No.9 Same as No. 1 — g
<
1900 t
° 76CH to 775H | No.10 Same as No. 1 — g
1909 51
<
1910 t
© 776H to 77FH | No.11 Same as No. 1 — E
1919 o
1920 to ﬁ
780H to 789H | No.12 Same as No. 1 — @
1929 o
1930 to
78AH to 793H | No.1 No. 1 —
1939 8AH to 793 0.13 Same as No
1940 to
1949 794H to 79DH | No.14 Same as No. 1 —
1950 to
79EH to 7A7H | No.1 No. 1 —
1959 9EH to 0.15 Same as No
1960 to
7A8H to 7B1H | No.1 No. 1 —
1969 8H to 0.16 Same as No
1970 to
4999 7B2H to 1387H | System area — - -
*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
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(3) Logging section (Un\G5000 to Un\G61439)

Name Item enabled by
Address Address *1 o turning on and off
n n Default Read/Write n o
(decimal) | (hexadecimal) L60AD4 L60ADVLS, L60ADILS Operating condition
setting request (Y9)
5000 to 1388H to .
14999 3A97H CH1 Logging data System area 0 R
15000 to 3A98H to .
24999 61A7H CH2 Logging data System area 0 R
25000 to 61A8H to .
34999 88B7H CH3 Logging data System area 0 R
35000 to 88B8H to .
44999 AFCTH CH4 Logging data System area 0 R
45000 to AFC8H to Svstem area _ _ _
61439 EFFFH v

*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

40



CHAPTER 4 PROCEDURES BEFORE STARTING THE OPERATION

CHAPTER 4 PROCEDURES BEFORE STARTING
THE OPERATION

This chapter describes the procedures before starting the operation.

C Sr D

Connecting a module

Connect the A/D converter module in any desired
configuration.

Wiring
Perform wiring of external devices to the A/D For the connection of the module, refer to the
converter module. following.

l * E:?Page 43, Section 5.1

For the wiring, refer to the following.

« [~ =" Page 51, Section 6.4

For the offset/gain setting, refer to the following.

. @Page 60, Section 7.5

Is user range necessary?

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

le
v

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

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.

(1) When connected to a CPU module

Display unit
(optional)
GD 1/0 module or
: intelligent function
Power supply module CPU module A/D converter module module END cover

Vas\ s\ el

s

s\

WS\ 1S

P VsV s\ as s o\ e Wl

Fastasla

(2) When connected to a head module

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

uoneInbiuoy weisAg ||BIsnD |°S
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5.2 Applicable System

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

(2) Compatible software version

For the compatible software versions, refer to the following.

(a) L60AD4
Software Version

GX Works2 Version 1.20W or later

GX Developer Version 8.88S or later

GX Configurator-AD Version 2.11M or later

(b) L60ADVLS, L60ADIL8

Software Version
GX Works2 Version 1.513K or later
GX Developer Version 8.88S or later
GX Configurator-AD Not applicable

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

The following describes the restriction when the A/D converter module is connected to a head module.
» Dedicated instruction cannot be used.
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CHAPTER 6 INSTALLATION AND WIRING

CHAPTER 6 INSTALLATION AND WIRING

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

6.1 Installation Environment and Installation Position

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

UOIISO4 UOIE||BISU| pUB JUSWUOIIAUT UoNe|(BIsu| |9
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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)

0.421t0 0.58N - m

Terminal block mounting screw (M3.5 screw)

0.66 to 0.89N - m

The table below shows applicable solderless terminals connected to the terminal block. When wiring, use

applicable wires and an appropriate tightening torque. Use UL-approved solderless terminals and, for

processing, use a tool recommended by their manufacturer. Also, sleeved solderless terminals cannot be used.

Solderless terminal Wire
Model Tightening torque Diameter Type Material Temperature rating
R1.25-3 0.42t0 0.58N - m AWG 22 to AWG 18 Stranded Copper 75°C or more
(2) Signal names of the terminal block
The following shows signal names of the terminal block.
(a) L60AD4
Terminal block Pin number Signal name
1 V+
- 2 V-l
L60AD4 CH1
RUN | ALM 3 I+
I ERR.
10~10V 4 SLD
0~20mA
5 V+
1 CH1
2 CH1| V+ 6 V-/I-
3 V-/I- |CHA1 CH2
4 I+ 7 I+
SLD
5 CH2 8 SLD
6 CH2| V+
7 V-/I-|CH2 9 v+
8 sLo & 10 Vel-
9 CH3 CH3
10 CH3| V+ 1 1+
11 V-/I-
12 C||;|3 12 SLD
SLD
13 CH4 13 v+
14 CH4| V+
15 V_/l_ CH4 14 V-/I-
16 I+ CHa4
SLD 15 1+
17 AG
FG 16 SLD
17 AG
18 FG
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(b) L60OADVLS

Terminal block Pin number Signal name
1 V+
CH1
2 V-
3 v+
CH2
4 V-
5 v+
1 CHI CH3
2 cHr [V 6 V-
3 V- | ch2 . v
4 V+
C\;'Z CH4
5 " |cHs 8 V-
6 cH3 | V*
7 V- | cha 9 cHs V+
8 V+
e 10 V-
9 "~ lcHs
10, cHs | V* 11 V+
11 V- [ cre CH6
12 cHe V4 12 V-
13 V- leHr 13 v+
14| chr | V* CH7
15 V- o 14 va
V+
C\IZS 15 V+
AG CH8
G 16 V-
17 AG
18 FG
(c) L60ADILS >
N
Terminal block Pin number Signal name E
3
1 CH1 " QJ_J
W
2 I- o
DAD {
3 1+
CH2
0~20 4 |-
5 1+
1 CH1 CH3
2 CH I+ 6 l-
3 " | che . "
4 I+
C:ﬂ CH4
5 - | cHs 8 o
6 cha |
d : cha ° CH5 "
8 I+
C:*“ 10 I-
9 - |chs
10 chs | 11 I+
11 - | che CH6
12 cHe | " 12 -
13 F | chr 13 I+
14 chz | ™ CH7
15| | CHs 14 -
I+
16 cre 15 I+
17, AG CH8
18 . 16 I-
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

Terminal block
mounting screw

="

R

(b) Installation procedure

Terminal block fixing hole

Terminal block
mounting screw

>

1. Open the terminal cover and loosen the terminal
block mounting screw.

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

remove the terminal block.

1. Fully insert the projections on the top of the

terminal block into the terminal block fixing holes
and press the terminal block until it snaps into
place.

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



CHAPTER 6 INSTALLATION AND WIRING

6.3 Wiring

(1) Wiring to a terminal block

The following shows wirings to a terminal block.

(a) L60AD4

* For the voltage input

CH1
®SLD
CH2
CH2 .CHZ V+
V-I- | ch
|+
®SLD
——®CH3
CH3 ona | v
PV
CH3
|+
loSLD
e CH4
CH4 CH4 V+
®vl-
CH4
|+
osLD
AG
L rre 2
. - =
» For the current input s
«Q
rCH1
cH1 ||Vt
CH1 V-/l- &CH1
|+
®SLD
rCH2
cH2 || V*
PV.l-
CH2 &CHZ
|+
®SLD
CH3
cH3 || V¥
PV
CH3 LCH3
® |+
®SLD
CH4
cHa || V¥
PV-l-
CH4 &CH4
|+
@SLD
AG
L [
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(b) LGOADVLS

(c) L60ADILS

CH1

CHA1

@®CH1

@ CH1
V-

V+

CH2

@ CH2
V-

-V+

CH3

'@ CH3
V-

’V+

CH4

@ CH4
V-

@ \/+

CH5

@ CH5
V-

® \/

CH6

@ CH6
V-

® \/+

CH7

@ CH7
V-

@\

CH8

'@ CH8
V-

-V+

® FG

AG

@ CH1
|-

l@ CH2
-

@ CH3
I-

@ CH4
-

'@ CH5
-

@ CH6
-

@ CH7
-

@ CH8
I-

® FG




CHAPTER 6 INSTALLATION AND WIRING

6.4 External Wiring

The following describes the external wiring.

Point/

If the circuit between the terminals of unused channels is kept open and the A/D conversion is enabled, the A/D converter
module may output an undefined digital value.
To prevent this phenomenon, perform any of the following measures.

@ Set A/D conversion enable/disable setting (Un\GO0) in the unused channel to A/D conversion disable (1).
Note that A/D conversion enable/disable setting (Un\GO) from A/D conversion enable (0) to A/D conversion disable (1)
reduces the conversion cycle.

@ For the L60AD4 or L6B0OADVLS, short-circuit the input terminal (V+) and (V-) of the unused channel.

(1) L60AD4

(1) For voltage input
Signal source -10 to 10V

*2

1+
\‘ 500kQ
V+
I+ 4‘:'—1
V-/1- y —

500kQ
SLD [— -

*1

Shield

(2) For current input *2 iF

Signal source 0 to 20mA *3
500k
\ Ve l —
[+
250Q

V-/l- ——
500kQ

SLD ¢ -

Shield AG
N v
[ FG [— Y«

e

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

*2 This indicates the input resistances of the L60ADA4.

*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 and ground the FG terminal.
In addition, ground the FG terminal of the power supply module.
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(2) L60ADVLS

*1
*2
*3

*4

*2
*1

900kQ

V+
\ 900kQ

V-

[
AG
1 ;) -
Shield _,_7 FG
*3
*4

For the wire, use the shielded twisted pair cable.
This indicates the input resistances of the LEGOADVLS.
In either of the following cases, connect the AG terminal and the GND of the external device.
* When the potential difference is found between the AG terminal and the GND of the external device
* When the GNDs of the external device which are connected to each channel are common
For details, refer to [~ = Page 189, Section 11.6.2 (2) (c).
If the AG terminal is connected to the GND of the external device, some errors may be observed on the I/O conversion
characteristic.
When some errors are observed on the I/0 conversion characteristic, adjust the 1/0 conversion characteristic with the
offset/gain setting.
Always ground the shielded wire for each channel and FG terminal. In addition, ground the FG terminal of the power
supply module.

(3) L60ADIL8

*1
*2
*3

*4

1t
*1
& |+
-
[
AG
1 S
Shield _,_7 FG
*3
*4

For the wire, use the shielded twisted pair cable.
This indicates the input resistances of the L60ADILS.
In either of the following cases, connect the AG terminal and the GND of the external device.
* When the potential difference is found between the AG terminal and the GND of the external device
* When the GNDs of the external device which are connected to each channel are common
For details, refer to [__ = Page 189, Section 11.6.2 (2) (c).
If the AG terminal is connected to the GND of the external device, some errors may be observed on the /O conversion
characteristic.
When some errors are observed on the I/O conversion characteristic, adjust the /O conversion characteristic with the
offset/gain setting.
Always ground the shielded wire for each channel and FG terminal. In addition, ground the FG terminal of the power
supply module.



CHAPTER 7 VARIOUS SETTINGS

CHAPTER 7 vARIOUS SETTINGS

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

Point />

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

@ After writing the contents of switch settings into the CPU module, reset the CPU module 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
Open the "New Module" dialog box.

\Q Project window > [Intelligent Function Module] &> Right-click

=>[New Module]

New Module

X]

—Module Selection

Analog Module

Module Tvpe

Module Mame |LenaDs

El

—Mounk Position

Base Mo, I vI

I Specify stark X address | 0010

Maurked Slot ka. I o _%

Acknowledge IO Assignment

(HY 1 Module Qcoupy [16 poinks]

— Title Setking

Title

2 I Zancel

Item

Description

Module Type

Set "Analog Module".

Module Selection
Module Name

Select the name of the module to 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 the slot
address 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 channel.

54

(1) Setting procedure
Open the "Switch Setting" dialog box.

\QD Project window => [Intelligent Function Module] => module name 2> [Switch Setting]

Input Range Setting
CH Input range |
CH1 4 to 20mA P

CHZ |4 to 20mA

CH3 [4to 20mA
CH4 |4 to 20mA

Drive Mode Setting
INorTnaI (A/D Converter Processing) Mode ;I

*The following are available for the Input Range Setting,
for product information 130410000000000-A or later,
- 4 to 20mA (extension mode)
- 1 to 5V (extension mode)

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

0K Cancel




CHAPTER 7 VARIOUS SETTINGS

Item Description Setting value

* 4 to 20mA (default value)

* 0 to 20mA

*+1to 5V

*+0to5V

For the L60OAD4 +-10to 10V

+0to 10V

* 4 to 20mA (Extended mode)
* 1 to 5V (Extended mode)

« User range setting

Input Range Setting | Set the input range used in each channel. *1to 5V

+0to5V

+-10to 10V

+ 0 to 10V (default value)

* 1 to 5V (Extended mode)
» User range setting

For the LGOADVL8

* 4 to 20mA (default value)

* 0 to 20mA

* 4 to 20mA (Extended mode)
« User range setting

For the L60ADIL8

Set the operation mode.
Drive Mode Setting | Set "Offset/gain Setting" to configure the offset/gain
setting with the user range being selected.

» Normal (A/D conversion processing) mode (default value)
« Offset/gain setting mode

(a) Intelligent function module switch setting (Switch 1 to 5)

The items described above also can be set in Switch 1 to 5 of the intelligent function module switch setting of

"PLC parameter". The following are the switches to set each item.
» Switch 1 and 2: Input range setting
» Switch 4: Drive mode setting
For the setting procedure, refer to the following.
- Intelligent function module switch setting ([~ = Page 264, Appendix 9.1 (2))
Though the example of procedure is for GX Developer, same settings and values can be used for GX Works2

as well.

~
N
(%)
=
=
8
>
(%]
@
=
]
@

95



7.3 Parameter Setting

Set the parameters of each channel.
By setting the parameters, the setting by programming is unnecessary.

(1) Setting procedure
Open the "Parameter" dialog box.

1. Start "Parameter”

\@ Project window => [Intelligent Function Module] => module name 2> "Parameter"

7 0010:L60AD4[]-Parameter

Display Fiter  [Display A1 -

Item cHL ctz cHa CHa ~
- Basic setting Sats-mathed-obiiD-convarsioncontrol.
A/ conversion ' L . '
Pu” down Ilst t e e et e N 0:Enable PEnable 0:Enable 0:Enable
yp! Averaging pracess seting | [N b:5anpling Pracessing 0:5ampling Processing i5ampling Processing
Time Averags] Court . .
Average/Moving Average
Conversion speed setting 1:80us
- Warning autput function Sets for warnings on A/D conversian.
Warfing output setting 1iDissble 1:Dissble 1:Disabls
Process alarm upper upper limit 0 o
wvalue
Process alarm upper lower limit
value _ 0 o
Text box type ProcesT ST TEpeT T ) .
value
Pracess alarm lower lower limit ) 0
walug
= Input signal error detection Tonversion.
Input signal srror detection setting | 1:Disable 1iDissble 1iDisable 1:Disable
Input signal eror debection setting g oo — — —
walug
Input signal error detection
el Set input signal error detection (enhancing) when A/D conversion is executed. Input signal error detection enhancing function
=l fvallablelto Prochct ill be detected by the Input signal error detection setting al
g b will be detected by the Input signal error detection setting value.
130410000000000-4 o later)
Inpuk signal error detection ' ' . '
e e 0:Disable 0:Disable 0:Disable 0:Disable
- Sealing function Sets for scaling on A/D canversion.
Sealing enablejdisable setting 1:Disable 1:Disable 1:Disable 1:Disable
Scaling upper limit value o 0 0 o
Scaling lawer limit value a ] ] a
shift function
favailahle tn Peadurk b

Sets whether to permit or prohibit output of A(D conversion value,

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.
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CHAPTER 7 VARIOUS SETTINGS

For setting CH2 to CH4, follow the operation of step2.

Item Setting value Reference
) . . 0: Enable (default value) Page 69,
A/D ble/disabl tt
conversion enable/disable setting 1: Disable Section 8.2
0: Sampling Processing (default value)
Averaging process settin: 1: Time Average
ging p 9 2: Count Average
3: Moving Average
Time Average 20ps: 2 to 1500ms (default value: 0)
(For the LB0OAD4) | 80us, 1ms: 2 to 5000ms (default value: 0) Page 69,
Basic setting - Section 8.3
) i Time Average
Time Average/ Count Average/Moving | (k¢ the L 60ADVLS | 4 to 5000ms (default value: 0)
Average or L60ADIL8)
Count Average 4 to 62500 times (default value: 0)
Moving Average 2 to 1000 times (default value: 0)
i ing”! El) zgpz (default value) Page 75,
Conversion speed setting + 6Vl Section 8.5
2:1ms
Warning output settin 0: Enable
9 outp g 1: Disable (default value)
Warning output Process alarm upper upper limit value -32768 to 32767 (default value: 0) Page 85,
function Process alarm upper lower limit value -32768 to 32767 (default value: 0) Section 8.9
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 Input signal error detection setting 1: Disable (default value) Page 77,
detection Section 8.7
Input signal error detection setting value | 0 to 25.0% (default value: 5.0%)
0: Disable (default value)
1: Upper and Lower Detection
Input signal error Input signal error detection extension PP . Page 82,
. ) . 2: Lower Detection .
detection extension setting ) Section 8.8
3: Upper Detection
4: Disconnection Detection
0: Enable
Scali ble/disabl i
caling enablefdisable setling 1: Disable (default value) Page 88
Scaling functi ;
caling function Scaling upper limit value ~32000 to 32000 (default value: 0) Section 8.10
Scaling lower limit value -32000 to 32000 (default value: 0)
. . o . Page 94,
Shift function”™’ Shifting amount to conversion value -32768 to 32767 (default value: 0) )
Section 8.11
Digital clipping Digital clipping function enable/disable 0: Enable Page 99,
function”™? setting 1: Disable (default value) Section 8.12
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Item Setting value Reference
0: Enable
Loggi ble/disable setti
069ing enable/disable seting 1: Disable (default value)
. . 0: Digital Output Value
L dat i
0gging data seting 1: Scaling Value (Digital Operation Value) (default value)
us: 80 to 32767 (default value: 4)
Logging cycle setting value ms: 1 to 32767 (default value: 4)
s: 1 to 3600 (default value: 4)
0: ps
Logging cycle unit setting 1: ms (default value)
. - 2:s Page 108,
Logging function - - - .
Logging points after trigger 1 to 10000 (default value: 5000) Section 8.14
0: Disable (default value)
Level trigger condition settin 1: Above
99 & 2: Below
3: Pass Through
(CH1 default value: 54)
. (CH2 default value: 55)
T 4
rigger data 0104999 (CH3 default value: 56)
(CH4 default value: 57)
Trigger setting value -32768 to 32767 (default value: 0)
Flow amount integration enable/disable 0: Enabled
setting 1: Disabled (default value)
Integration cycle setting 1 to 5000ms (default value: 4ms)
0: /s (default value)
Flow amount Flow amount time unit setting 1: /min Page 123
integration function™ 2/ Section 8.15
0: x 1 (default value)
1:x10
Unit scaling setting 2:x 100
3: x 1000
4: x 10000

*1
*2
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The L60ADVLS or L60ADIL8 does not support this function.
To use the logging function with the L6OADVLS8 or L60ADILS, use the data logging function of the CPU module.
For the data logging function of the CPU module, refer to the following.
QnUDVCPU/LCPU User's Manual (Data Logging Function)
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7.4 Auto Refresh

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

(1) Setting procedure
Open the "Auto_Refresh" dialog box.
1. start "Auto_Refresh".
\@ Project window => [Intelligent Function Module] > module name

=>[Auto_Refresh]

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

{3F 0010:1 60AD4[]-Auto_Refresh

Display Filker IDispIay All LI
Item ZH1 CHZ CH3 ZH4 L]
= Fransfer fo PLEC Transfers buffer memory data to the specified device.

------ AJD conversion completed flag
------ Digital output walue

------ Mazirnum value

------ Minirnum value

Scaling walue (Digital operation
walue)

‘Warning output flag (Process
alarm)

------ Input signal error detection flag
------ Latest error code
------ Latest address of error history

|

Transfers buffer memaory data to the specified device.|

Point/’

Available devices are X, Y, M, L, B, T, C, ST, D, W, R, and ZR.

When a bit device X, Y, M, L, or B is used, set the number that is divisible by 16 points (example: X10, Y120, M16). Data in
the buffer memory are stored in 16 points of devices from the set device No. (Example: When X10 is set, the data are stored
in X10 to X1F.)
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7.5 Offset/Gain Setting

When using the user range, configure the offset/gain setting with the following operations.
When using factory default settings, the offset/gain is not required.
The offset/gain setting can be configured from the following two types of operations.
+ Setting from "Offset/Gain Setting" of GX Works2 ([~ 5 Page 60, Section 7.5.1).
+ Setting from a program ([ 5 Page 63, Section 7.5.2)
Configure the offset/gain setting in accordance with the actual use situation.

7.5.1 Setting from GX Works2 "Offset/Gain Setting"

(1) Setting procedure
Open the "Offset/Gain Setting" dialog box.

O [Tool] 2> [Intelligent Function Module Tool] => [Analog Module]
c>[Offset/gain Setting...]

1. Select the module to configure the offset/gain

Module Selection (OffsetfGain Setting) _
PP setting, and click the button.

Start XY Addrezs Module Tvpe

Ok I Cancel
{
MELSOFT Series GX Works2 2. CIICK the bUtton.

': Do you wartk ko swikch over from normal setting mode ko offset/gain setting mods?

Caution
- A/D conwersion wil be cancelled when switching over to offset/gain setting mode.,
- In case of errar accurrence at the target module, the errar will be cleared when switching over ta offset/gain setting mods.

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

Offset/Gain Setting

Set offset/gain settings. CIICK the button-

Target Module | 0010:LA0ADG Error Code - Detail Display...
Error Eear

- OffsetfGain Setting

Channel Selection Offset Status Gain Skatus

Offset Setking I
Gain Setting

¥ cHL
I cHz
I~ cHa
I~ cHi
I cHg
" cHs
I chz
I” cHe.

Please select a target channel for the offsetigain setting

and press "Offsel Setting” or “Gain Setting”,
Pressing "Close” registers ko the module. Close

Input the offset value voltage or current in the target

channel terminal, and click the button.

MELSOFT Series GX Works2

1 Executes the offset settings,
. Flease press the "es" button after setting the woltagefcurrent to the target channel,

Yes Mo 7

Check that "Offset Status" is changed to "Changed".

Offset/Gain Setting

Click the button.

Set offset/gain settings.

Target Module | 0010:LA0ADG Error Code - Detail Display...
Error Eear

- OffsetfGain Setting

Channel Selection Offset Status 5ain Status

¥ CHL
I~ cHz
I~ cHa

| iZhanged

|

|
Mo |

|

|

|

|

Qffset Setking

I cHg
" cHs
I chz
I” cHe.

Bumes ulesesyo '/

Please select a target channel for the offsetigain setting

and press "Offsel Setting” or “Gain Setting”,
Pressing "Close” registers ko the module. Close

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

channel terminal, and click the button.

MELSOFT Series GX Works2

' Executes the gain settings.
. Flease press the "es" button after setting the woltagefcurrent to the target channel,

fes Mo
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8. Check that "Gain Status" is changed to "Changed".
9. Click the

button.

Set offsetfgain settings.

Target Module ‘ 0010:L60AD4 Errar Code Detail Display...
Errar; Clear

[ OFfsetjizain Setting

Channel Selection Offset Status Gain Status

Changed Offset Setting
Gain Setting

¥ CHL
[~ cHz
™ cHz
I~ cha

| Changed
|
|
|
I~ cHs [
|
|
|

I~ cHe
I~ cHE
© cHg

Please select a target channel for the offset/gain setting
and press "OFfset Setting” or "Gain Setting”.
Pressing "Close" registers to the module,

—  10. Click the button.
MELSOFT Series GX Works2 %]

Do you want ko register the offsetigain setting and exit?
The mode will be switched over ko normal mode from offset/gain setting mode after ending,

Caution

- The offstigain setting is nok active unti the registration Is sxecuted.

- The registration cannot be executed in case of error occurrence at the target module,

- Ths mode will not bs switched over ko normal mode when the offset/gain mode is sslected in the switch setting.

{
End
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7.5.2 Setting from a program

(1) Setting procedure

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

C Start )
2) ol

Switch to offset/gain setting mode.™

!

Check that the module is in offset/gain
setting mode, and the RUN LED is flashing.

1) :1 l
| Turn on Channel change request (YB). |

Apply the voltage or current to determine
an offset value.

l Check that Channel change completed
Specify the channel for setting a offset flag (XB) turns on.
in Offset/gain setting mode Offset l
specification (Un\G22). Offset/gain setting
mode Gain specification (Un\G23) must | Turn off Channel change request (YB).

be set to 0. Setting plural channels at one
time is also possible.

l

Turn on Channel change request (YB). |

Are the
adjustments also necessary for
other channels?

A4

Check that Channel change completed
flag (XB) turns on.

Turn on User range write request (YA) to
register the offset/gain setting into the A/D
converter module.

Apply the voltage or current to
determine a gain value.

!

Specify the channel for setting a gain in
Offset/gain setting mode Gain
specification (Un\G23). Offset/gain setting
mode Offset specification (Un\G22) must
be set to 0. Setting plural channels at one
time is also possible.

I

Check that Offset/gain setting mode flag
(XA) turns on.

| ~
A4 [é;1
Turn off User range write request (YA) e}

Turn off Channel change request (YB). after checking that Offset/gain setting g
l mode flag (XA) is off. "5*

o

]

w

o

%".

«Q

Is ERR.LED on?

| Switch to normal mode.™ |

!
( End ).

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

+ Dedicated instruction (G(P).OFFGAN) ([_ = Page 65, Section 7.5.2 (2) (b))
» Setting for Mode switching setting (Un\G158, Un\G159) and turning on and off Operating condition setting request

(Y9) ([Z_=Page 66, Section 7.5.2 (2) (c))
+ Switch setting ([_ 7 Page 66, Section 7.5.2 (2) (d))
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Point/

® Offset and gain values are recorded in the flash memory in the A/D converter module by turning on and 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 to prevent an improper write to flash memory. The
error code (170) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR.LED turns on.

If the power is turned off or the CPU module is reset while offset and gain values are being written to the flash memory
(while Offset/gain setting mode flag (XA) is off), a write to the flash memory may fail and the offset and gain values may
be deleted.

Therefore, do not turn off the power or do not reset the CPU module while data is being written in the 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/O conversion characteristic of A/D conversion (E/\?Page 235, 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. The error code (500) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the 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 179, Section 11.4)

(2) Program example

(a) Device

1/0 number of the A/D converter module is X/Y30 to 3F

The following shows the devices used in the program example.

Device Functions
MO Channel selection
M1 Offset setting
M2 Gain setting
M3 Channel change command
M4 Write command to module of offset/gain setting value
M5 Mode switching
DO Channel-specified storage device
D1 Storage device for the setting value of the dedicated instruction (G(P).OFFGAN)
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(b) Switching the mode by the dedicated instruction (G(P).OFFGAN)
This program performs the following operations using the dedicated instruction (G(P).OFFGAN):
« 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, switch the mode from offset/gain setting mode to the normal mode by the dedicated instruction

(G(P).OFFGAN).
Switches to the offset/gain setting mode.
M5 Stores the setting data of the
it {mMOV K1 D1 T dedicated instruction
(G.OFFGAN) in D1.
- Dedicated instruction
______________________________________________________________ {GOFFGAN U3 DI W(GOFFGAN)
1 Sets a channel after offset/gain setting. '
5 tuov mi Do ) Slreste srgetctemel
' Sets a channel to the offset setting. : i
' M1 M2 X3A U3\ - .
! Specifies the offset target '
| 1 vov Do Gz2 )Specflestheofsetiarget
E MOV KO %32\3 1 Sets "0" for the gain target i
: L channel. i
! Sets a channel to the gain setting. '
I 2 M1 X3A U3\ - ) |
E I apa '} [MOV DO G23 1 gﬁ:r(]::]f;els the gain target i
1 U3\ wey
; [MOV KO G22 1 gt?at\ingl.for the offset target |
| Switches the channel to offset/gain setting. |
: M3 ya r Turns on Channel change i
E f ! {SET Y38 ] request (Y3B). i
| X3B :
| | r Turns off Channel change |
H ) 1 ) ) {RST Y38 ] request (Y3B). !
1 Registers the result of offset/gain setting to the module. |
! M4 X3A ) '
L foeT  voA 3 cneattvan, e
: X3A - Turns off User range write E
S w4 - {RST___Y3A __ lrequest(Y3A). ____________!
Switches to the normal mode. ) N
M5 Stores the setting data of the o
i {MOV Ko D1 ] dedicated instruction g
(G.OFFGAN) in D1. 2
Dedicated instruction =
{ G.OFFGAN u3 D1 1 (G.OFFGAN) g)
2
X3A [ — o
f 1 Processing in normal mode o)
s
Q
{END ]

Point />

® The program enclosed by the doted line is the common programs among the following three programs.

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

request (Y9) ((_~ Page 66, Section 7.5.2 (2) (c))
+ Switching the mode by the switch setting (/_= Page 66, Section 7.5.2 (2) (d))

® When the mode has been switched from offset/gain setting mode to normal mode by the dedicated instruction
(G(P).OFFGAN), Module READY (XO0) turns on. Note that if a program includes the initial settings to be executed at ON
of Module READY (X0), this instruction performs the initial setting process.
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(c) Switching the mode by Mode switching setting (Un\G158, Un\G159) and Operating
condition setting request (Y9)

Switches to the offset/gain setting mode.

M5 U3\ Sets 4144+ to Mode
i} [MOV  H4144 G158 ] gwitching setting 1 (U3\G158).
U3\
[MOV  H964 G159 ] Sets 0964H to Mode

switching setting 2 (U3\G159).

r Turns on Operating condition
LSET Y39 ] setting request (Y39).
Y39 X39 . -
1 [y r Turns off Operating condition
— Al RST  v30 ] setting request (Y39).
Common program
Switches to the normal mode.
M5 us\ Sets 0964+ to Mode
fit {mov  Hoe4 G158} switching setting 1 (U3\G158).
U3\

Sets 4144+ to Mode
switching setting 2 (U3\G159).

{MOV  H4144 G159

(]

rSET Y39 1 Turns on Operating condition
L
Resets the operating condition setting request. setting request (Y39).

Y3|9 xl:’}g r Turns off Operating condition

RST Y ;
— A1 LRS ] setting request (Y39).
X3A I
F | Processing in normal mode
{END ]

Point/’

When the mode has been switched from offset/gain setting mode to normal mode by the setting for Mode switching setting
(Un\G158, Un\G159), Module READY (X0) turns on. Note that if a program includes the initial settings to be executed at ON
of Module READY (X0), this instruction performs the initial setting process.

(d) Switching the mode by the switch setting

The programs other than the common program is not necessary.
Configure the switch setting, and reset the CPU module or turn off and on the power to switch the mode.
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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 192, Appendix 1)
« Details of buffer memory addresses ([— 5 Page 199, Appendix 2)

Processing Order of Each Function

8.1

Analog input values and the digital values of (1) to (5) 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.

Analog input

Input signal .
error detection Averaglng
(CH1 to CH4) function processing

Input signal error
detection extension
function

. > Digital 1 ™ Maximum value
output value

Digital clipping
function

Scaling
function

Warning Logging L
output function
function
Shift function
Difference
conversion
function B
o Flow amount Scaling value f
— integration (digital — = Minimum value
v function operation value) Y
| 8
N Integrated 8
7| flow amount 2}
S
Q
p| Logging data g
@
=
o
=X
m
ADVLS] ADIL8 8
>
m
c
Analog input Input signal error Averaging \ 4 ) Digital output 5’
. ) . L . s
(CH1 to CH8) detection function processing / value Maximum value 5
Input signal error
detection extension
function
Warning
Scaling function output
function Minimum value
Scaling value
—»|(digital operation —
\ % value)
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(1)

(2)

()

(4)

()

Digital output values

Digital values after sampling processing or averaging processing has been performed are stored.

Scaling values (digital operation values)
Values obtained by operating the digital output value using the following functions are stored. When the following
functions are not used, the same value as the digital output value is stored.

Module Function

L60AD4 Digital clipping function, scaling function, shift function, or difference conversion function

L60ADVLS, L60ADIL8 Scaling function

Maximum and minimum values

The maximum and minimum values of the scaling values (digital operation values) are stored.

Logging data (223

When the logging function is used, digital output values or scaling values (digital operation values) are collected.
For details on the logging function, refer to the following.

» Logging Function ([_ > Page 108, Section 8.14)

Integrated flow amount ({52

When the flow amount integration function is used, scaling values (digital operation values) are integrated.
For details on the flow amount integration function, refer to the following.

» Flow amount integration function ([~ 5 Page 123, Section 8.15)

Point/’

® When averaging processing (time average/count average) is performed on digital output value, scaling values (digital
operation values), and maximum and minimum values, the values are stored at every averaging process cycle.

@ In the use of the input signal error detection function or input signal error detection extension function, A/D conversion is
stopped if an input signal error occurs. In this case, the digital output values, scaling values (digital operation values), and
maximum and minimum values are not updated. The values obtained before the input signal error is detected are held.
When the analog input signal returns to a normal value, A/D conversion resumes.

For details, refer to the following.

+ Input signal error detection function ([~ Page 77, Section 8.7)
+ Input signal error detection extension function ([__5 Page 82, Section 8.8)
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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".

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

Item CH1
-| Basic setting Sets method of A/D c
AT conversion .
enabie disabie seffing 0:Enable -

&veraging process setking Fﬁ!_
Time fverage) Counk 1:Disable

83 A/D Conversion Method

Common

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

(1) Sampling processing
Analog input values are converted into digital at every sampling cycle and stored in the buffer memory area as

digital output values.

Point/’

The conversion cycle is calculated by "Conversion speed x Number of channels where A/D conversion is enabled".
Conversion can be enabled or disabled per channel. By disabling A/D conversion for the channels you are not using, the
conversion cycle can be reduced. The following shows setting examples of the conversion cycle.

® For the LBOAD4
* Number of channels where A/D conversion is enabled: CH1 to CH3 (three channels in total)
» Conversion speed: 80us (middle speed)
Conversion cycle = 80 (us/channel) x 3 (channels) = 240 (us)
For details on conversion speed setting, refer to the following.

+ Conversion Speed Switch Function ([~ Page 75, Section 8.5)

® For the LBOADVLS8 and L60ADIL8
* Number of channels where A/D conversion is enabled: CH1 to CH7 (seven channels in total)
» Conversion speed: 1ms (fixed)
Conversion cycle = 1 (ms/channel) x 7 (channels) = 7 (ms)

uoioun4 8|gesi/e|qeus uolsieAuod A/ Z'8
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(2) Averaging processing
Averaging processing is performed on the digital output values for each channel. The values obtained in
averaging processing are stored in the buffer memory area.
There are three processes in averaging processing, as follows:

« Time average
» Count average
* Moving average

(a) Time average

A/D conversion is performed for a set time and averaging processing is performed on the total value excluding
the maximum and minimum values. The values obtained in averaging processing are stored in the buffer
memory area.

The processing count within the setting time varies depending on the number of channels where A/D
conversion is enabled.

Setting time

Number of processing _
times Conversion speed x Number of channels where A/D conversion is enabled

For the L60ADA4, the processing count for the following settings is calculated below:

Item Setting
Number of channels where A/D conversion is enabled 4 channels (CH1 to CH4)
Conversion speed 20us
Set period of time 15ms
15 ) . )
=187.5 (times) -+ Numbers after the decimal point are
4x0.02 rounded down.

70

Point/’

— The processing is performed 187 times and its average value is output.

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 where A/D conversion is enabled)". 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).
The following shows an example of the valid lower limit setting value.

» Number of channels where A/D conversion is enabled: CH1 to CH4 (four channels in total)

» Conversion speed: 1ms
Valid lower limit setting value = 4 x 1 (ms/channel) x 4 (channels) = 16 (ms)
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(b) Count average

A/D conversions are performed a set number of times and averaging processing is performed on the total value
excluding the maximum and the minimum values. The values obtained in averaging processing are stored in
the buffer memory area.

The time taken for the mean value calculated through average processing to be stored in the buffer memory
area changes depending on the number of channels where A/D conversion is enabled.

Processing time = Setting time x (Conversion speed x Number of channels where A/D conversion is enabled)

@ For the L60AD4, the processing time for the following settings is calculated below.

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

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

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
The average of a specified number of digital output values is calculated at every sampling cycle and is stored in
the buffer memory.
Because the target set of values for averaging processing shifts to another to involve a subsequent value at
every sampling processing, the latest digital output values can be always obtained.
For the L60AD4, the moving average processing for a set number of times of 4 is shown below:

Digital output value Sampling cycle
20000 A

10000 -

1st storage (a)
2nd storage (b)
3rd storage (c)

¥y vV

0 Time [ms]

CH1 Digital output | : ' R N

value (Un\G11) 0 _,'\__./\___/x RN
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
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(3) Setting procedure

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

\@ Project window > [Intelligent Function Module] => module name <> [Parameter]

Item CH1
-| Basic setting Sets method of A/D c
AT conversion .
enabie disabie seffing 0:Enable -

&veraging process setking Fm
Time fverage) Counk 1:Disable

2. For "Averaging process setting”, select "0: Sampling Processing".

Averaging process seffing | :5ampling Processing j
Time Awverage) Count 0:Samnpling Processing
Average/Moving Average 1:Time &verage

Zonversion speed setting 2iCounk Average

- Warninn nubnuk funckinn 3:Moving Average

(b) Averaging processing

@ To select "1: Time Average" for "Averaging process setting™:

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

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

Item CH1
-| Basic setting Sets method of &,/D c
AL conversion .
enabie disabie seffing 0:Enable -

&veraging process setking m_
Time fverage) Counk 1:Disable

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

Averaging process sefting | 0 Sampling j C
Time Average, Count 0: Sarnpling Processin
Average/Moving Average
Conversion speed sekking 2iCounk Average

= Wasnina noknok fonckinn JiMoving Average
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3. For"Time Average/ CountAverage/Moving Average", enter the following:

Aweraqing process setking 1:Time Average
Llrei:gveiﬁgjilfng?ﬁ.uvn;rage 1000 ms
+ L60AD4
Setting item Conversion speed Setting range
20 ps 2to 1500 ms
Time Average
80 ps, 1 ms 2 to 5000 ms
Count Average 20 ps, 80 ps, 1 ms 4 to 62500 times
Moving Average 20 ps, 80 ps, 1 ms 2 to 1000 times
* L60ADVLS, L60ADILS8
Setting item Setting range
Time Average 4 to 5000ms
Count Average 4 to 62500 times
Moving Average 2 to 1000 times

POYIBI\ UOISIBAUOD A/V €8
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8.4 Input Range Extension Function

Common

Using this function, the available input range in 4 to 20mA and 1 to 5V can be extended.

Input range - Input range -
sefting Input range Digital output value setting Input range Digital output value
4 to 20mA
4 to 20mA 41020mA | 0to20000 (L60AD4) (Extended mode) | 0.0 10 22.0mA -5000 to 22500 (L60AD4)
0 to 8000 0 1105V -2000 to 9000
1to 5V 1to 5V (L60OADVLS, L60ADILS8) (Extended mode) 0.0 to 5.5V (L60OADVLS, L60ADILS8)

(1) Overview

» The analog input value can be monitored in the extended mode even if errors vary depending on sensors
and the analog input value is less than 4mA or 1V in the input range of 4 to 20mA and 1 to 5V.

» The slope of I/O characteristics of the extended mode is the same as that of the normal range. However, the
upper limit value and the lower limit value of the input range and the digital output value are extended. For
details, refer to I/O Conversion Characteristic of A/D Conversion ([~ Page 235, Appendix 3).

» The resolution is the same between the extended input range and the input range of 4 to 20mA and 1 to 5V
(for the L60AD4, 800nA and 200uV). This enables the A/D conversion with higher resolution compared to
the use of the input range of 0 to 20mA and 0 to 5V (for the L60ADA4, resolution of 1000nA and 250uV).

(2) Setting procedure

Set the input range into the extended mode in "Input Range Setting" of "Switch Setting".

Point/’

If the input range extended mode function and the following functions are simultaneously used, the scaling value (digital
operation value) may exceed the range of -32768 to 32767.

Module Function

L60AD4 Scaling function, shift function, or difference conversion function

L60ADVLS, L60ADIL8 Scaling function

In this case, a value fixed at the upper limit value (32767) or at the lower limit value (-32768) is stored as a scaling value
(digital operation value).

ElWhen 32000 is set for the scaling upper limit value and -32000 is set for the scaling lower limit value for the L60AD4, the
following operation is performed.

» When the digital output value is 20240 or greater, 32767 is stored as a scaling value (digital operation value).

» When the digital output value is -240 or smaller, -32768 is stored as a scaling value (digital operation value).
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8.5 Conversion Speed Switch Function

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

(1) Setting procedure

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

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

Ikem CH1
-1 Basic setkting Sets method of A/D c
AR conversion .
enable disable setting 0:Enable -

&veraging process setking M
Time fverage) Counk 1:Disable
2. For "Conversion speed setting”, select the appropriate conversion speed.

Conversion speed seffing | 1:80us

-1 Warning output function 0:20us
Warning oukpuk setking
Proress alarm nnner nnner lirmik 2i1ms
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86 Maximum and Minimum Values Hold Function

Common

76

This function stores the maximum digital output value and minimum digital output value in the buffer memory for each
channel.

If averaging processing is specified, the values are updated per averaging process cycle. Otherwise they are updated
per sampling cycle.
For a list of buffer memory addresses to which the values are stored, refer to the following.

« List of Buffer Memory Addresses ([~ > Page 28, Section 3.5)

(1) Resetting maximum and minimum values
When one of the following operations is performed, the maximum value and the minimum value are replaced with
the current digital output value.
» Tuning on and off Maximum value/minimum value reset request (YD)
» Turning on and off Operating condition setting request (Y9)

When Operating condition setting request (Y9) is turned on and off, A/D conversion is reset and are resumed
from the beginning.

(2) Targets of the maximum and minimum values

The maximum and minimum values of the digital output value are stored.
When any of the following functions is used, the maximum and minimum scaling values (digital operation values)

are stored.
Module Function
L60AD4 Digital clipping function, scaling function, shift function, or difference conversion function
L60ADVLS, L60ADIL8 Scaling function
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8.7 Input Signal Error Detection Function

Common

This function outputs an alarm when the analog input value exceeds a preset range. By using the input signal error
detection extension function, the upper limit detection, lower limit detection, or disconnection detection can be set.
For details on the input signal error detection extension function, refer to the following.

Input signal error detection extension function ([~ =—Page 82, Section 8.8)

Detected
Not detected
® Included
Analog 4
input value

Input signal error
detection upper
limit value

CH1 Analog input

— ;
value Normal input value

Input signal error A
detection lower

limit value

Error detection\4

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

If the analog input value is above the input signal error detection upper limit value, or below the input signal error

uoloun4 uonosjeq Jo3 eubig nduj 2°g

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:

1100]

Fixed )
—— Input signal error channel number

For details on alarm codes, refer to the following.
» Alarm code list ([~ = Page 183, Section 11.5)
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(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. "During A/D conversion or unused (0)" is stored in the bit of A/D conversion completed flag
(Un\G10) corresponding to the channel and A/D conversion completed flag (XE) turns off.
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 of the
digital output value, A/D conversion completion (1) is stored in the bit of A/D conversion completed flag (Un\G10)
corresponding to the channel. (The ALM LED remains flashing.)

(3) Detection cycle

This function is executed per sampling cycle.

(4) Clearing the input signal error detection
After the analog input value returns within the setting range, turn on and off Error clear request (YF).
When the input signal error is cleared, 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) Setting the input signal error detection upper and lower limit values
Set the input signal error detection upper and lower limit values in increments of 1 (0.1%) based on the input
signal error detection setting value.
Input signal error detection setting value is reflected in both the input signal error detection upper and lower limit
values.

(a) Input signal error detection upper limit value
Add the gain value to "Input range width (gain value - offset value) multiplied by input signal error detection
setting value". Only a value equal to or greater than the gain value can be set.
The input signal error detection setting value is calculated by the following formula:

Input signal error detection
Input signal error detection  _ upper limit value
setting value Gain value of each range - Offset value of each range

Gain value of each range

x 1000

(b) Subtract the gain value from Input signal error detection lower limit value
This value is calculated by subtracting "Input range width (gain value - offset value) multiplied by input signal
error detection setting value" from the lower limit value of the input range. Only a value equal to or smaller than
the lower limit value of the range can be set.
The input signal error detection setting value is calculated by the following formula:

Lower limit value of each _ Input signal error detection

Input si | detecti range lower limit value
nput signal error detection  _ g x 1000

setting value Gain value of each range - Offset value of each range
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The following table lists the lower limit value, offset value, or gain value for each range.

Analog input range Lower limit value Offset value Gain value
0to 10V ov 10V
0to 5V ov 5V
1to 5V 0\ 5V
-10 to 10V -10V ov 10V
Voltage
1 to 5V (Extended mode) 1V 5V
Analog input value when the digital
User range settin output value is as follows Analog input value set as a Analog input value set as a
9 9 + -20000 (for the L60OAD4) offset value by the user gain value by the user
+ -8000 (for the LEOADVLS8)
0 to 20mA OmA 20mA
4 to 20mA 4mA 20mA
4 to 20mA (Extended mode) 4mA 20mA
Current

User range setting

Analog input value when the digital
output value is as follows

+ -20000 (for the L60AD4)

+ -8000 (for the L60ADIL8)

Analog input value set as a
offset value by the user

Analog input value set as a
gain value by the user
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(6) Example of input signal error detection

To detect an input signal error when the analog input value is 2.4mA or smaller in a channel where an input range
is set to 4 to 20mA, substitute the following values into the input signal error detection lower limit value.

» Input signal error detection lower limit value: 2.4mA

* Input range lower limit value (Offset value): 4.0mA

* Gain value: 20.0mA

Input signal error _ 40-24
detection setting value - 20.0-4.0 x 1000

100(10.0%)

Therefore, set the input signal error detection setting value to 100 (10.0%).
In this case, the input signal error detection value behaves as follows. (With the 100 (10%) setting, an error is
detected when the value is not only 2.4mA, but also 21.6mA.)

A
Input signal error detection Error /

upper limit value L Eie_tec_:tign ________ _

21.6mA
1.6mA
(10.0% of 16mA)

'
....... J

16mA
(Gain value - Offset value)

Inputrange \
lower limit value | 4mA

(Offset value)
1.6mA
(10.0% of 16mA)
Input signal error detection
lower limit value Error

detection
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(7) Setting procedure
To enable the input signal error detection function, the input signal error detection extension function should be
disabled. When the input signal error detection extension function is enabled, the setting of input signal error

detection function is ignored.

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

\Q Project window => [Intelligent Function Module] & module name <> [Parameter]

Item CH1
-| Basic setting Sets method of A/D c
AT conversion .
enable disable setting 0:Enable -

&veraging process setking M
Time fverage) Counk 1:Disable

2. Set "Input signal error detection setting” to "0: Enable".

-1 Input signal error detection Sets for input signals on A/1
fnput signaf error defection | MEnable j

Inpuk signal error dekeckion setking M
walue 1:Disahle

3. seta value for "Input signal error detection setting value".

-1 Input signal error detection Sets for input signals
Input signal error dekection setting | 0:Enable

Input signal error dekection setting

o
value 10.0 %

4. set "Input signal error detection extension setting” to "0: Disable".

Input signal error detection .

extension seffing 0:Disable =
-| Scaling Function

Scaling enable/disable setting 1:Upper and Lower Detection

ZiLower Debection
F:Upper Detection
4:Disconnection Detection

Scaling upper linit walue
Scaling lover limit walue

— e

Item Setting range

Input signal error detection setting value 0to 25.0%

uoloun4 uonosjeq Jo3 eubig nduj 2°g
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8.8 Input Signal Error Detection Extension Function

Using this function, the detection method of the input signal error detection function can be extended. Use this function
to detect an input signal error only at the lower or upper limit, or to execute the disconnection detection. To enable this
function, the input signal error detection function does not need to be enabled.

(1) Detection method

As well as the input signal error detection function, an error can be detected with input signal error detection
upper limit value and input signal error detection lower limit value.
For details on the setting procedure of input signal error detection upper limit value and input signal error
detection lower limit value, refer to the following.

« Input signal error detection function ([~ Page 77, Section 8.7)
The detection method can be selected from the following list:

Detection method Detection condition
Analog
input value
A
Error
. detection
. . . Input signal error
An error is detected when the analog input value is equal to or detection upper - — — — A= — — — — R
Lower upper limit greater than the input signal error detection upper limit value, or is limit value
detection equal to or smaller than the input signal error detection lower limit
value. .
Input signal error
detection lower - — - — ®— - — — — - =
limit value
Error
detection \4
» Time
Analog
input value
A
No error
Input sianal detection
An error is detected when the analog input value is equal to or dneﬁgcﬁfnnip?)g?r . _
Lower limit smaller than the input signal error detection lower limit value. An limit value
detection error is not detected when the analog input value is equal to or
greater than the input signal error detection upper limit value. .
Input signal error
detection lower - — — — ®— — — — — - -
limit value
Error
detection \4
» Time
Analog
input value
A
Error
Inout sianal detection
An error is detected when the analog input value is equal to or dne%ctsifnnipirer?r . _ _ _ & _ _ _ _ _
Upper limit greater than the input signal error detection upper limit value. An limit value
detection error is not detected when the analog input value is equal to or
smaller than the input signal error detection lower limit value. .
Input signal error
detection lower | — — = A\ - - — - — - =
limit value
No error
detection
» Time
Disconnection Disconnection detection is performed. For details, refer to the following.
detection - Disconnection detection ([__5 Page 83, Section 8.8 (1) (a))
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(a) Disconnection detection

(2)

()

(4)

By combining this detection method with the input range extension function, simple disconnection detection
can be performed. When either of the following conditions is satisfied, the function judges that a disconnection
has occurred and Input signal error (1) is stored in the bit of Input signal error detection flag (Un\G49)
corresponding to the channel number.

Input range Disconnection detection condition
4 to 20mA (Extended mode) Analog input value < 2mA
1 to 5V (Extended mode) Analog input value < 0.5V
Analog
input value

A

2mAor05V - - — - - - — — — -
Error

detection \4

» Time

The setting for CHO Input signal error detection setting value (Un\G142 to Un\G149) is ignored.

Notification of input signal error

When an input signal error or a disconnection is detected, 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 11 AO gets
stored in Latest error code (Un\G19). The value of the alarm code to be stored varies depending on the condition
(upper limit, lower limit, or disconnection detection) under which an error of the analog input value is detected.
The following shows the alarm code to be stored.

L
Fixed
The last digit indicates the channel where an input signal error has occurred.

The tenth digit indicates the detection condition by one of the following values:
1: Lower limit detection
2: Upper limit detection
3: Disconnection detection
For details on alarm codes, refer to the following.

+ Alarm code list ([_= Page 183, Section 11.5)

Operation of the input signal error detection extension function

The operation is the same as that of the input signal error detection function.
For details, refer to the following.

« Input signal error detection function ([~ Page 77, Section 8.7)

Detection cycle

This function is executed per sampling cycle.
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(5) Clearing the input signal error detection
As in the input signal error detection function, turn on and off Error clear request (YF) after the analog input value
returns within the setting range. When the disconnection detection is set, after the analog input value exceeds
2.0mA or 0.5V, turn on and off Error clear request (YF).
For details, refer to the following.

 Input signal error detection function ([~ 3~ Page 77, Section 8.7)

(6) Specifying the input signal error detection upper and lower limit values
As well as the input signal error detection function, set them based on the input signal error detection setting
value.
For details, refer to the following.

« Input signal error detection function ([~ Page 77, Section 8.7)

(7) Setting procedure

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

\@ Project window => [Intelligent Function Module] &> module name 2> [Parameter]

Ikem CH1
-1 Basic setkting Sets method of A/D c
AR conversion .
enable disable setting 0:Enable -

&veraging process setking M
Time Average) Count 1:Disable

2. Set the detection method in "Input signal error detection extension setting"

Tnput signal ervor ) )
detection extansion 1:Upper and Lower Detection hd
-1 Scaling function :Disable

Scaling enable)disable setting R e af=lat= s W T 0=l d=Tad ey
Scaling upper limit value ZiLawer Dietection
Scaling lower limit walue Jibpper Detection

.o - 9 4:Disconnection Detection

3. Set a value for "Input signal error detection setting value".

-1 Input signal error detection Sets for input signals on A/D conver
Input signal error detection setking | 1:Disable
Ifmu_t signal error defection 100 %
sefting vafue i
Item Setting range
Input signal error detection setting value 0to 25.0%

Point/

@ If "4: Disconnection Detection" is set to a channel whose input range is not 4 to 20mA (Extended mode) or 1 to 5V
(Extended mode), an error occurs. The error code (820) is stored in Latest error code (Un\G19) and Error flag (XF) turns
on.

® The setting in "Input signal error detection setting" is ignored when "Input signal error detection extension setting" is set to
other than "0: Disable". An input signal error is detected according to the setting of "Input signal error detection extension
setting".

® When the specifications of disconnection detection, 2mA (4 to 20mA (Extended mode) or 0.5V (input range: 1 to 5V
(Extended mode)), do not fill the needs of the system, set "Input signal error detection setting" to "2: Lower Detection"
and set "Input signal error detection setting value" to a judging value to detect a disconnection.
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8.9 Warning Output Function (Process Alarm)

Outputs an alarm when the digital output value enters a preset range.
When an operation function such as the scaling function is used, the scaling value (digital operation value) is the target
of detection.

= Within the warning output range
Out of the warning output range
[ ] Included

N\

Digital output value

Warning issued

Warning issued /
Upper upper
limit value

Upper lower
limit value

CH1 Digital —Y
output value

N\, Warning cleared N\ Waring cleared

Lower upper
limit value
CH2 Digital output value —

Warning cleared

(Un\G50.b0)

Lower lower :
limit value ; Warning issued \
EON : Time
CH1 Process alarm upper limit value OFF :

CH1 Process alarm lower limit value
(Un\G50.b1)

CH2 Process alarm upper limit value OFF
(Un\G50.b2)

ON

Warning output signal (X8)

(wuely ssa201d) uonound indinQ Buiuiep) 6'8
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(1)

(2)

()

(4)
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Operation performed when a warning is output

When the digital output value falls within a warning output range, equal to or greater than the process alarm
upper upper limit value or equal to or smaller than the process alarm lower lower limit value, a warning is notified
by the following operations.

» Alarm ON (1) is stored in Warning output flag (Process alarm) (Un\G50).

* Warning output signal (X8) turns on.

* The ALM LED turns on.

* The alarm code (10A) is stored in Latest error code (Un\G19). The alarm code that is stored is shown

below:

10A[0]

Fixed
Process alarm channel number

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

The A/D conversion in the channels where a warning is output continues.

Operations performed after a warning is output

After the alarm is output, once the digital output value is smaller than the process alarm upper lower limit value or
greater than the process alarm lower upper limit value, Normal (0) 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.

However, the alarm code (10A0) stored in Latest error code (Un\G19) is not cleared. To clear the alarm code

(10A0), turn on and off Error clear request (YF).

Warning 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).
When another A/D conversion method is specified, the function is executed per sampling cycle.

Warning detection target

When any of the following functions is used, the warning output function monitors CHO Scaling value (digital
operation value) (Un\G54 to Un\G57) for warning output.

For CH1 Process alarm lower lower limit value (Un\G86) through CH8 Process alarm upper upper limit value
(Un\G117), set values considering the setting contents of the following functions.

Module Function

L60AD4 Digital clipping function, scaling function, shift function, or difference conversion function

L60ADVLS, L60ADIL8 Scaling function
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(5) Setting procedure

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

\@ Project window => [Intelligent Function Module] &> module name <> [Parameter]

Item CH1
-] Basic setting Sets method of A/D c
AT conversion .
enable /disable sefting 0:Enable -

fweraging process sething M
Time Average, Counk 1:Disable

2. Set "Warning output setting” to "0: Enable".

-] ¥Warning output function Sets for warnings on A/D con
Warning oufpuf seffing | 0:Enable j

Process alarm upper uppet limit M
walue 1:Disable

3. Specify the values for "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".

-] Warning output function Sets for warnings on A/D cor
‘Warning output sekting 0:Enable
5;?:'::55 alarm upper uppet limik 0000
Er;uc:ss alarm upper lower limit 16000
EraTuc:ss alarm lovwer upper limit 10000
EraTLuI::ss alarm lover lower limik 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

(wuely ssa201d) uonound indinQ Buiuiep) 6'8
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8.10 Scaling Function

Common

The A/D converter module scale-converts the output digital value to the set range of the scaling upper limit value and

scaling lower limit value.

The converted values are stored in CHO Scaling value (digital operation value) (Un\G54 to Un\G61).

(1) Concept of scaling setting

If the input range is set to -10 to 10V in the L60AD4

For the scaling lower limit value, set a value corresponding to the lower limit value of the input range (-

20000).

For the scaling upper limit value, set a value corresponding to the upper limit value of the input range

(20000).

(2) Calculation of the scaling value (digital operation value)

The scaling value is calculated based on the following formulas.
(Values after the decimal point are rounded off during scale conversion.)

» Voltage: 0 to 10V, 0 to 5V, 1 to 5V 1 to 5V (Extended mode)“, user range setting
* Current: 0 to 20mA, 4 to 20mA, 4 to 20mA (Extended mode)*1, user range setting

Scaling value _ _Dxx(SH-81) | ~
(digital operation value) DMax
* When voltage is -10 to 10V
Scaling value __Dxx(SH-SL)  (SH+*SL)
(digital operation value) DMax - DMin 2
Item Description

Dy Digital output value
Dpax Maximum digital output value of the input range used
Dpin Minimum digital output value of the input range used
Sy Scaling upper limit value
SL Scaling lower limit value

*1 Although the digital output value range in the extended mode is -5000 to 22500 (L60AD4) or -2000 to 9000 (L60ADVLS,
LB0ADILS8), this function scales digital output values that are within the range of 0 to 20000 (L60AD4) or 0 to 8000
(L60ADVLS, L60ADIL8). For the setting example of scaling using the extended mode, refer to the following.

+ Example of scaling setting ([__ 5 Page 90, Section 8.10 (4))
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(3) Setting procedure

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

\@ Project window => [Intelligent Function Module] &> module name <> [Parameter]

Item CH1
-] Basic setting Sets method of A/D c
AT conversion .
enable /disable sefting 0:Enable -

fweraging process sething M
Time Average, Counk 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 enabledisable 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.

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

uonoun4 Buleas o1'g
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(4) Example of scaling setting

@ When the following values are set for a channel with the input range of 0 to 5V in the L60AD4
» "Scaling enable/disable setting": "0: Enable"
« "Scaling upper limit value": 16000
» "Scaling lower limit value": 4000

-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 (digital operation values) are as follows:

Digital output value

(Scaling upper limit value 16000)720000 """"""""""

Analog input voltage (V)

13, 1 "SR

(Scaling lower limit value 4000)70 0

Analog input voltage (V) Digital output value (digit:Ic:::i:’iztlialue)
0 0 4000
1 4000 6400
2 8000 8800
3 12000 11200
4 16000 13600
5 20000 16000

When the input range is set to 0 to 5V in the L60ADVLS, the same scaling value (digital operation value) is stored
for the analog input voltage (V).
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@ When the following values are set for a channel with the input range of -10 to 10V in the L60AD4
« "Scaling enable/disable setting": "0: Enable"
» "Scaling upper limit value": 16000
» "Scaling lower limit value": 4000

-1 Scaling function Sets for scaling on A/D con
scaling enabledisable setting 0:Enable
Scaling upper limit walue 16000
Scaling lower limit walue 4000

The digital output values and scaling values (digital operation values) are as follows:

Digital output value

( Scaling upper limit value 16000)720000 """"""""""

( Scaling lower limit value 4000)7 '2000_010 0 16 Analog input voltage (V)
Analog input voltage (V) Digital output value - Scaling v.alue
(digital operation value)
-10 -20000 4000
-5 -10000 7000
0 0 10000
5 10000 13000
10 20000 16000

When the input range is set to -10 to 10V in the L60ADVLS8, the same scaling value (digital operation value) is
stored for the analog input voltage (V).

uonoun4 Buleas o1'g
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@ When the following values are set for a channel with the input range of 1 to 5V (Extended mode) in the
L60AD4
» "Scaling enable/disable setting": "0: Enable"
» "Scaling upper limit value": 16000
+ "Scaling lower limit value": 4000

-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 (digital operation values) are as follows:

Digital output value

Scaling upper limit value: 122010700 ) S
16000

Analog input voltage (V)

(3, 1 "SR

Scaling lower limit value: 0
4000 01

Analog input voltage (V) Digital output value ( digit:Ic :::?a;i:jialue)
0 -5000 1000
1 0 4000
2 5000 7000
3 10000 10000
4 15000 13000
5 20000 16000
55 22500 17500

When the input range is set to 1 to 5V (Extended mode) in the L60ADVLS, the same scaling value (digital
operation value) is stored for the analog input voltage (V).
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@ When the following values are set for a channel with the user range of 2 to 10V in the L60AD4
« "Scaling enable/disable setting": "0: Enable"
» "Scaling upper limit value": 16000
» "Scaling lower limit value": 4000

-1 Scaling function Sets for scaling on A/D con
scaling enabledisable setting 0:Enable
Scaling upper limit walue 16000
Scaling lower limit walue 4000

The digital output values and scaling values (digital operation values) are as follows:

Digital output value

(Scaling upper limit value 16000? 20000 |----=mmmmefm oo
( Scaling lower limit value 4000 ? 0

-20000 — Analog input voltage (V)
-6 2 10
5 . Scaling value
Analog input voltage (V) Digital output value (digital operation value)
-6 -20000 -8000
-4 -15000 -5000
-2 -10000 -2000
0 -5000 1000
2 0 4000
4 5000 7000
6 10000 10000
8 15000 13000
10 20000 16000

When the user range is set to 2 to 10V in the L60ADVLS, the same scaling value (digital operation value) is
stored for the analog input voltage (V).
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8.11

Shift Function

Using this function, the set shifting amount to conversion value can be added (shifted) to the digital output value and it

94

can be stored in the buffer memory. When the shifting amount to conversion value is changed, it is reflected to the

scaling value (digital operation value) in real time. Therefore, fine adjustment can be easily performed when the

system starts.

- 2) Scaling value
1) CHOI Digital output value | 20000 f------=--==-====-==---- . .
) (Un\Gﬁl ti) 8?1\%11:(? ue 20000 { (digital operatlon value)
19990 |- ccmccocceeeeee S ¥ (after adjustment)
+ -
CHO Shifting amount to 10 ,T/’ E
conversion value e ' 1) Digital output value
(Un\G150 to Un\G153) ’:'/:/ (before adjustment)
' 1 5
2) CHO Scaling value ," E
(digital operation value) L ' ]
(Un\G54 to Un\G57) 00— 5 Analog input voltage (V)
‘10t
Input voltage| CHO Digital output value Inout volt CHO Scaling value
(V) (Un\G11 to Un\G14) Ry \\’/0 298 (digital operation value)
0 10 V) (Un\G54 to Un\G57)
5 11990 0 0
5 20000

(1) Operation of the shift function

The set shifting amount to conversion value is added to the scaling value (digital operation value). The scaling

value (digital operation value) with shift addition is stored in CHIO Scaling value (digital operation value) (Un\G54

to Un\G57). The shit amount is added in every sampling cycle for sampling processing, while it is added in every

averaging process cycle for averaging processing. Then, those added values are stored in CHO Scaling value

(digital operation value) (Un\G54 to Un\G57).

If some value is set to the shifting amount to conversion value, the shifting amount to conversion value is added

regardless of the status change (OFF — ON — OFF) of Operating condition setting request (Y9).
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(2) Setting procedure

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

\@ Project window => [Intelligent Function Module] &> module name <> [Parameter]

Item CH1
-| Basic setting Sets method of A/D c
AT conversion .
enabie disabie seffing 0:Enable -

fveraging process setking M
Time Average) Count 1:Disable

2. Setavalue to "Shifting amount to conversion value".

5hift function

_ {Awvailable to Product - -
Information Set shift function when A/D o
1304 10000000000-4 or later)

Shifting amount £o
conversion valte EIDDDD

The initial value of the shifting amount to conversion value is 0.
Item Setting range

-32768 to 32767

Shifting amount to conversion value

Point/’

If the digital output value exceeds the range of -32768 to 32767 as a result of shift addition, the digital output value is fixed to
the lower limit value (-32768) or the upper limit value (32767).

uonouNd YIus L1'8
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(3) Setting example

@ When the following settings are used for a channel with input range of -10 to 10V:
+ "Shifting amount to conversion value": 20000
The following figure and table show CH1 Digital output value (Un\G11) and CH1 Scaling value (digital operation
value) (Un\G54).

2) Scaling value
(digital operation value)
(after adjustment)

96

1) CH1 Digital output value
(Un\G11) 40000
+ 32767
CH1 Shifting amount
to conversion value <+—[+20000
(Un\G150) 20000
}
2) CH1 Scaling value R
(digital operation value) e .
(Un\G54) 0 Rl \ 1) Digital output value
, + (before adjustment)
{ :
4 1
., :
’ 1
4
e :
-20000 LZ . :
Analog input voltage (V
-10 -5 0 5 gimne ge (V)
.. CH1 Scaling value
| | V, H1 D | | 1
nput voltage (V) C igital output value (Un\G11) (digital operation value) (Un\G54)
-10 -20000 0
-5 -10000 10000
0 0 20000
5 10000 30000
10 20000 3276771

*1

Since the value exceeds the range of -32768 to 32767, it is fixed to 32767 (the upper limit value).
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(4) Setting example of when both the scaling function and shift function is used

@ When the following settings are used for the A/D converter module with input range of 0 to 5V:
» "Scaling upper limit value": 12000
» "Scaling lower limit value": 2000
« "Shifting amount to conversion value": 2000

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

\@ Project window => [Intelligent Function Module] = module name <> [Parameter]

Item CH1
-| Basic setting Sets method of A/D c
AT conversion .
enabie disabie seffing 0:Enable -

&veraging process setking M
Time Average) Count 1:Disable

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

-] 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 conversii
Scaling enable/disable setting 0:Enable
Scaling upper limit walue 12000
Scaling lovwer limit walue 2000

4. setavalueto "Shifting amount to conversion value".

Shift Function

= Eﬁ%ﬁﬁ:{?ﬂ;ﬂ Husans Set shift function when A/D c

130410000000000-4 or later)

Shifting amount £o §2IIIIIIIII
conversion rvalte
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‘ 1) Digital output value

Scaling

20000 f---nmmsonmseos oo

*Upper limit value: 20000 — 12000
* Lower limit value: 0—2000

14000 |----------
v 12000 - -mone-

‘ 2) Value after scaling

3) Scaling value
(digital operation

value)
Shift addition P
Adds 2000 to the value -4
after scaling \ 2) Value after
v scaling

(digital operation value)

3) Scaling value ‘ 4000 F=--o g m s 4

2000 75 :
0 ~— Analog input voltage (V)
0 5
Input voltage (V) Digital output value Value after scaling ( digit:Ic ::)izgazzl:ialue)
0 0 2000 4000
1 4000 4000 6000
2 8000 6000 8000
3 12000 8000 10000
4 16000 10000 12000
5 20000 12000 14000

Point/’

When the shift function is used with the digital clipping function and scaling function, shift addition is executed on the value

after digital clipping and scale conversion.

Therefore, the range of the scaling value (digital operation value) is determined as -32768 to 32767.
For a setting example of when the digital clipping function, scaling function, and shift function are used together, refer to the

following.

» Setting example of when the digital clipping function, scaling function, and shift function are used together

([~ Page 101, Section 8.12 (4))
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8.12 Digital Clipping Function

The range of the scaling value (digital operation value) for voltage or current over the input range is fixed between the

maximum digital output value and the minimum digital output value.

(1) Concept of digital clipping setting

The following table lists the output range of the scaling value (digital operation value) when the digital clipping

function is enabled for each range.

Output range of the scaling value (digital operation value)
Input range
Digital clipping function enabled Digital clipping function disabled

4 to 20mA
0 to 20mA
1to 5V 0 to 20000 -480 to 20479
0to 5V
0to 10V
-10 to 10V

-20000 to 20000 -20480 to 20479
User range setting
4 to 20mA (Extended mode)

-5000 to 22500 -5480 to 22979
1 to 5V (Extended mode) ° °

(2) Setting procedure

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

\@ Project window => [Intelligent Function Module] &> module name <> [Parameter]

Item CH1
-| Basic setting Sets method of A/D c
AT conversion .
enable disable setting 0:Enable -

&veraging process setking M
Time fverage) Counk 1:Disable

2. set "Digital clipping function enable/disable setting" to "0: Enable".

Digital clipping function
-| {Available to Product Information |Set digital clipping function wl
13041 0000000000-A or later)

Digital clipping funciion 0:Enable -
enabfe disable seffing '

Logging function M
= fwailahla Fn Peaduct Tnfnemakinn 1:Disable
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(3) Setting example of when both the digital clipping function and scaling function
are used

@ When setting as follows for the A/D converter module with input range of 0 to 5V:
» "Scaling upper limit value": 32000
» "Scaling lower limit value": 0
« "Digital clipping function enable/disable setting": "0: Enable"

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

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

Ikem CH1
-] Basic setting Sets method of A/D c
AR conversion .
enabie disabie seffing 0:Enable -

&veraging process setking M
Time Average) Count 1:Disable

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

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

3. setvalues for "Scaling upper limit value" and "Scaling lower limit value".

-1 Scaling finction iSets for scaling on &/D conversi
scaling enabledisable setting 0:Enable
Scaling upper limit walue 32000
Scaling lower limit walue ]

4. set "Digital clipping function enable/disable setting” to "0: Enable".

Digital clipping function
-| {Awvailable to Product Information |Set digital clipping function wl
1304 10000000000-A or later)

Digital chipping function ‘ 0:Enable j

enable - disabfe sefting

Logging function M
- fawvailahla Fa Peadock TnFarmaakinn 1:Disable

In this case, scale conversion is performed on the digital-clipped digital output value. Therefore, the digital output

range of the scaling value (digital operation value) is determined as 0 to 32000.
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CHAPTER 8 FUNCTIONS

(4) Setting example of when the digital clipping function, scaling function, and
shift function are used together

@ When setting as follows for the A/D converter module with input range of 0 to 5V:
» "Scaling upper limit value": 12000
» "Scaling lower limit value": 2000
« "Shifting amount to conversion value": 2000
» "Digital clipping function enable/disable setting": "0: Enable"

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

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

Item CH1
-] Basic setting Sets method of A/D c
AT conversion .
enabie disabie seffing 0:Enable -

&veraging process setking Fm
Time fverage) Counk 1:Disable

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

-] 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 conversii
scaling enabledisable setting 0:Enable
Scaling upper limit walue 12000
Scaling lower limit walue 2000

4. setavalueto "Shifting amount to conversion value".

_ {Available to Product
Information
1304 10000000000-4 or later)
shifting amouni fo
CONVErsion vafue

Set shift function when A/D c

uonoung Buiddiip [eybia z1'g

Shift Function
2000

5. set "Digital clipping function enable/disable setting" to "0: Enable".

Digital clipping function
-| {Available to Product Information |Set digital clipping function wl
13041 0000000000-A or later)

Digital clipping funciion 0:Enable -
enabfe disable seffing '

Logging function M
= fwailahla Fn Peaduct Tnfnemakinn 1:Disable
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Digital output values are processed in the order of 1) to 4) below and stored as scaling values (digital operation

values).

Change of the digital output value

Processing method and
timing for each function

Q) Digital output value )

v
<2) Value after digital clipping )

A

v

<3) Value after scaling >

4
<

y
Ct) Scaling value

(digital operation value)

Digital output value

Digital clipping
Output range: -480 to 20479

Output range: 0 to 20000

Scaling

= Upper limit value:
20000 — 12000

+ Lower limit value:
0— 2000

Shift addition
Adds 2000 to the value
after scaling

20479+ - -
20000~

14000
12000

E 2) Value after
! digital clipping

"--------\\ --------------------------------- r---- Analog input
0 5 voltage (V)

4) Scaling value (digital operation value)

Input voltage (V) Digital output value Scaling value (digital operation value)
-0.12 -480 4000
0 0 4000
1 4000 6000
2 8000 8000
3 12000 10000
4 16000 12000
5 20000 14000
5.12 20479 14000

Point/

When the digital clipping function is used with the scaling function, shift function, and difference conversion function, the
scale conversion, shift addition, and difference conversion are executed on the value after digital clipping.
For details, refer to the following.

+ Processing each function ([__5 Page 67, Section 8.1)
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CHAPTER 8 FUNCTIONS

8.1 3 Difference Conversion Function

The scaling value (digital operation value) at the start of this function is treated as 0 (reference value). Thereatfter,
values that increase or decrease from the reference value are stored in the buffer memory.

Scaling value
(digital operation value)

20000
CHO Scaling value
(digital operation value)
10000 f-----------=====--- ommmmmm (Un\G54 to Un\G57)

7500

2500
0
-2500
CHO Difference conversion I I
trigger No request (0) X | Trigger request (1) XI No request (0)
|

(Un\G172 to Un\G175)

CHL Scaling value
(digital operation value)

I
ﬂ}@

CHO Difference conversion
reference value

(Un\G180 to Un\G183)
CHO Scaling value

(digital operation value)
(Un\G54 to Un\G57)

CHO Difference conversion
status flag Not converted (O)S§< Converting difference (1) %Not converted (0)
(Un\G190 to Un\G193)

7500

(1) Operation of the difference conversion function
When the difference conversion starts, the scaling value (digital operation value) at that time (the data stored
inside the A/D converter module before difference conversion) is determined as the difference conversion
reference value. The value acquired by subtracting the difference conversion reference value from the scaling
value (digital operation value) is stored in CHO Scaling value (digital operation value) (Un\G54 to Un\G57).
Therefore, CHO Scaling value (digital operation value) (Un\G54 to Un\G57) at the start of this function is 0. (since
the scaling value (digital operation value) equals to the difference conversion reference value at the start)

uoIoUNS UOISIBAUOD 8ouBIayid £1°8

Scaling value (digital operation value) _ Scaling value

) . = . - Difference conversion reference value
after difference conversion (digital operation value)
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(2) How to use difference conversion

(a) Starting difference conversion
1. Change CHO Difference conversion trigger (Un\G172 to Un\G175) from No request (0) to Trigger

request (1).

The rise of No request (0) — Trigger request (1) is detected as a trigger. When the trigger is detected, the
scaling value (digital operation value) at the start is output to the difference conversion reference value.
The value acquired by subtracting the difference conversion reference value from the scaling value (digital
operation value) is stored in CHO Scaling value (digital operation value) (Un\G54 to Un\G57). After the
value is stored, CHO Difference conversion status flag (Un\G190 to Un\G193) changes to Converting
difference (1).

(b) Stopping difference conversion
1. Change CHO Difference conversion trigger (Un\G172 to Un\G175) from Trigger request (1) to No

request (0).

The fall of Trigger request (1) — No request (0) is detected as a trigger. When the trigger is detected, the
difference conversion stops, and CHO Difference conversion status flag (Un\G190 to Un\G193) changes
to Not converted (0). After that, the scaling value (digital operation value) is stored as it is in CHO Scaling
value (digital operation value) (Un\G54 to Un\G57).
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(3) Points for the use of the difference conversion function

(a) Operation of when an input signal error occurs
While an input signal error is occurring, even if Difference conversion trigger (Un\G172 to Un\G175) changes
No request (0) — Trigger request (1), the difference conversion does not start. After the analog input value
returns within the setting range, change Difference conversion trigger (Un\G172 to Un\G175) from No request
(0) to Trigger request (1) again. If an input signal error occurs in the status of Trigger request (1), the difference
conversion starts just when the analog input value returns within the setting value, treating the scaling value
(digital operation value) as the difference conversion reference value.

Detected
Not detected
o Included

Analog input value (mA)

Timing when an analog
‘\ input value reached back
in the set range.

|
% Ee NSl L e
CHO Analog input value |
|
|
22 [ TN T T s e
D T S EEECECEEY Ll EEEP TR
| E :
| ! |
| ! |
| ! |
| Input signal error is occurring.
} Time
0 |
1
ON I

Input signal error detection

flag (Un\G49) OFF
\ ON

Input signal error detection

signal (XC) OFF
ON
A/D conversion \|
completed flag (Un\G10) OFF
CHO Difference conversion \
trigger No request (0) XTrigger request (1 )\

(Un\G172 to Un\G175)
CHO Difference conversion
reference value 0

|

|

|
(Un\G180 to Un\G183) %)()D

X

uoIoUNS UOISIBAUOD 8ouBIayid £1°8

igital value in approximately 2.2mA

CHO Difference conversion
status flag Not converted (0)

(Un\G190 to Un\G193)

Converting difference (1)
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(b) Operation of when Operating condition setting request (Y9) is turned on and off

during difference conversion

During the difference conversion, even if Operating condition setting request (Y9) is turned on and off, the
difference conversion before Operating condition setting request (Y9) continues and the difference conversion
reference value is not updated. To update the difference conversion reference value, restart the difference
conversion by changing Difference conversion trigger Trigger request (1) — No request (0) — Trigger request
(1) again.

ON

Operating condition setting OFF
request (Y9)

. - . ON
Operating condition setting
completed flag (X9) OFF
CHLO Difference conversion - -
trigger (UN\G172 to Un\G175) Trigger request (1) XNo request (0) Trigger request (1)

Scaling value
(digital operation value)

CHO Difference conversion
reference value
(Un\G180 to Un\G183)

CHO Scaling value
(digital operation value)
(Un\G54 to Un\G57)

CHO Difference conversion — I
status flag Converting difference (1) \><Not converted (OX Converting difference (1)

(Un\G190 to Un\G193)

(c) Operation of the maximum value and the minimum value

The maximum value and the minimum value of the values acquired by the difference conversion are stored in
CHO Maximum value and CHO Minimum value during the difference conversion. However, values before the
difference conversion may be stored as follows. To update the maximum value and the minimum value after
the difference conversion start, turn on and off Maximum value/minimum value reset request (YD).

CHO Difference conversion -
trigger (UM\G172 to Un\G175) O request @X Trigger request (1)

Scaling value
(digital operation value)

CHO Difference conversion
reference value
(Un\G180 to Un/G183)

CHO Scaling value
(digital operation value)
(Un\G54 to Un\G57)

CHO Difference conversion

status flag Not converted (0) X Converting difference (1)
(Un\G190 to Un\G193)

Maximum value/minimum value Maximum value/minimum value
. before starting difference conversion after starting difference conversion
CHO Maximum value

(Un\G30, Un\G32,
Un\G34, Un\G36)

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

Maximum value/minimum
value reset request (YD)

Maximum value/minimum value
reset completed flag (XD)
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(d) Operation of when the averaging processing is set
If the difference conversion starts while the averaging processing is set, the following operations are performed

at the completion of the first averaging processing.
» The scaling value (digital operation value) is determined as the difference conversion reference value.

» CHO Difference conversion status flag (Un\G190 to Un\G193) changes to Converting difference (1).

. 0O
Point />
® The difference conversion function can be started at any timing.

® When the difference conversion function is used with the digital clipping function, scaling function, and shift function, each
scaling value (digital operation value) is determined as a difference conversion reference value.

@ |[f other than No request (0) or Trigger request (1) is set in CHO Difference conversion trigger (Un\G172 to Un\G175)
during the difference conversion, an error occurs. Though the difference conversion continues.

® Even if the digital clipping function, scaling function, and shift function are set valid, the difference conversion reference

value is not updated. To update the difference conversion reference value, stop the difference conversion (change the
setting of CHO Difference conversion trigger (Un\G172 to Un\G175) from Trigger request (1) to No request (0)). Then,
enable the digital clipping function, scaling function, and shift function and resume the difference conversion (change the
setting of CHO Difference conversion trigger (Un\G172 to Un\G175) from No request (0) to Trigger request (1)).
For how to enable each function, refer to the following.

+ Digital Clipping Function ([(__Z Page 99, Section 8.12)

« Scaling Function (_5 Page 88, Section 8.10)

« Shift function (BDPage 94, Section 8.11)

uoIoUNS UOISIBAUOD 8ouBIayid £1°8
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8.14 Logging Function

This function stores 10000 points of digital output values or scaling values (digital operation values) in the buffer
memory for each channel. The data collection can be stopped by using the status change of the data as a trigger. The
data retention around the trouble allows easy symptom analysis.

(1) Logging function

(a) Collecting logging data
Logging data is collected as follows.
» For each channel, 10000 points of latest digital output values or scaling values can always be collected.
» The data can be collected at intervals of 80us at a minimum and of 3600s at a maximum.
An address where the latest/oldest data is stored can be checked with the latest/head pointer.

Digital output value

or .

scaling value 7 & 0

(digital operation value) — ! EELLERLEES
.

Address 0 [¢——— Head pointer

Address 1 The address of the oldest logging data can be checked.

Address 2

> Address 3

Logging Address 4
cycle Address 5

YYVYYY

Address 9998 .
Address 9999 Latest pointer

The address of the latest logging data can be checked.

Logging data are stored in buffer memory areas.
After the storage number has reached the maximum
(10000 points), the stored data is overwritten with the
subsequent data in order from the Address 0 area.
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(b) Stopping logging
Logging data is refreshed at high speed during logging. To refer to the logging data without paying attention to
the refresh cycle, stop the logging operation.
Logging can be stopped by the hold trigger. ([_= Page 115, Section 8.14.1)
« A hold trigger allows two options: "Logging hold request" or "Level trigger".
« The number of data points to be collected after a hold trigger occurs can be set.

Logging data are stored
in buffer memory areas.

area to be monitored

[
A

v : Logging hold request
Address 0 H Hold trigger r Generating a hold trigger from a program at certain timings.
Address 1 <
Address 2 I .
Address 3 . i > Logging points after trigger Level trigger _
Address 4 H H Logaing is stopped when the set Monitoring the stored value of a certain buffer memory area
Add 5 < : | poi%gs gf data ’;‘:e collected after and generating a hold trigger if the value satisfies the preset
ress [ i
: H the hold trigger is generated. condition as shown below: .
. : \ . Generating a hold trigger if the stored value becomes
Address 9998 H higher or lower than the setting value
Address 9999 H Stored value of a buffer memory

A trigger is A trigger is
generated. generated.

Trigger | oo N N\e—eoo .
setting value

4

—»
Time

uonoun4 Buibbo '
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(2) Operation of logging

(a) Starting logging data collection
Logging data collection starts when Enable (0) is set to CHO Logging enable/disable setting (Un\G1000 to
Un\G1003) and Operating condition setting request (Y9) is turned on and off. Data are collected on the preset
logging cycle.

CHO Logging enable/disable setting . .- (1>< Enable (0)

(Un\G1000 to Un\G1003)

ON

Operating condition setting request (Y9) OFF

ON K‘ON
N

OFF
F——

Start logging

Operating condition setting completed
flag (X9)

(b) Logging data

Logging data are stored in the following buffer memory areas.

Buffer memory

v

Address 0
Address 1
Address 2 After the storage number has reached the

|
|
n
n
n
n
n
n
Address 3 » maximum (10000 points), the stored data is
Address 4 1 overwritten with the subsequent data in order

| |

|

|

n

n

|

|

|

a

( Data to be collected )

Address 5 from the Address 0 area.

. * [ __Address 9998
R Address 9999

Channel Storage area for logging data
CH1 CH1 Logging data (Un\G5000 to Un\G14999)
CH2 CH2 Logging data (Un\G15000 to Un\G24999)
CH3 CH3 Logging data (Un\G25000 to Un\G34999)
CH4 CH4 Logging data (Un\G35000 to Un\G44999)

If logging has been performed even once, all data in CHO Logging data (Un\G5000 to Un\G44999) are cleared
to 0 when Operating condition setting request (Y9) is turned off and on.

(3) Logging data setting
Select one of the following data types with CHIO Logging data setting (Un\G1024 to Un\G1027).
 Digital output value (0)
» Scaling value (digital operation value) (1)
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(4) Logging cycle

(a) Logging cycle setting
Set the logging cycle with CHIO Logging cycle setting value (Un\G1032 to Un\G1035) and CHO Logging cycle
unit setting (Un\G1040 to Un\G1043).
CHO Logging cycle setting value (Un\G1032 to Un\G1035): Set a time interval at which data are collected.
CHO Logging cycle unit setting (Un\G1040 to Un\G1043): Set the unit of the time interval at which data are

collected.
Setting value of CHO Logging cycle unit setting (Un\G1040 to Available setting range of CHO Logging cycle setting value
Un\G1043) (Un\G1032 to Un\G1035)
s (0) 80 to 32767
ms (1) 1to 32767
s (2) 1 to 3600

The logging cycle must be an integral multiple of the conversion cycle. If the set logging cycle is not an integral
multiple of the conversion cycle, the actual logging cycle becomes the integral multiple of the conversion cycle
which is smaller than the set logging cycle.

The following table lists the conversion cycle of each A/D conversion method.

Conversion method The conversion cycle

Sampling processing Conversion speed x Number of channels where A/D conversion is enabled

Time set in "Time Average/ b

Count Average/Moving Average" Conversion N Number of channels where
speed A/D conversion is enabled

Time average
9 Number of channels where

Conversion speed X o
P A/D conversion is enabled

*1 The value after the decimal point is rounded off.

Number of times set in "Time Average/Count Average/Moving Average") x Conversion speed x Number of channels

Count average L
d where A/D conversion is enabled

Moving average Conversion speed x Number of channels where A/D conversion is enabled

With the following settings, the conversion cycle is 160us and the actual logging is performed every
6880us (the integral multiple of 160us). The values are stored in CH1 Logging cycle monitor value
(Un\G1122 to Un\G1124) as shown in the following table.

+ A/D conversion-enabled channels: CH1, CH2

» CH1 Averaging process setting: Sampling processing
» CH1 Logging cycle setting value: 7000

» CH1 Logging cycle unit setting: ps

uonoun buibbo 1°g

Buffer memory address Item Stored value
1122 s 0
1123 CH1 Logging cycle monitor value | ms 6
1124 us 880
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(b) When the logging function turns disabled

The logging is not performed when any of the following error occurs after the logging function is enabled and

Operating condition setting request (Y9) is turned on and off.
» Error code (200): Setting error of CHO Time Average/ Count Average/Moving Average (Un\G1 to Un\G4)
» Error code (300): Setting error of CHO Time Average/ Count Average/Moving Average (Un\G1 to Un\G4)
» Error code (310): Setting error of CHO Time Average/ Count Average/Moving Average (Un\G1 to Un\G4)
» Error code (360): Setting error of Conversion speed setting (Un\G26)
» Error code (2000 to 2080): Setting error of a parameter setting item of the logging function

Point/’

® When Operating condition setting request (Y9) is turned on and off on the condition that the logging cycle determined by
CHO Logging cycle setting value (Un\G1032 to Un\G1035) and CHO Logging cycle unit setting (Un\G1040 to Un\G1043)
is shorter than the conversion cycle, an error occurs and logging does not start. The error code (2020) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

® While "Conversion speed" is set as 20ps (0), setting CHO Logging enable/disable setting (Un\G1000 to Un\G1003) to
Enable(0) causes an error, and the logging is not performed. The error code (2000) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

® When the input signal error detection function and the input signal error detection extension function are set, setting CHO
Logging enable/disable setting (Un\G1000 to Un\G1003) to Enable (0) causes an error, and the logging is not performed.
The error code (2080) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.
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(5) Number of logging data

The number of valid data in CHO Logging data (Un\G5000 to Un\G44999) can be checked with CHO Number of
logging data (Un\G1106 to Un\G11009).

When the number of collected data is less than 10000 points When the number of collected data has reached 10000 points
;...............................:
. [ ]
A Address 0 A .
Address 0 Valid data .
Address 1 | | ememmemeememeema—a——aa, Address 1 Valid data '
. % '
Address 2 : . ' Address2 | | M 8 .. [
Address 3 :CHI:I Number of logging data = 5; Address 3 P \‘, .
Address 4 et ‘ Address 4 : CHO Number of logging data = 10000 *
Address 5 Addr?SS 5 e S :
' : Invalid data : : : '
Address 9998 ' (The contents of the data are not guaranteed.) | Address 9998 '
Address 9999 |V Address 9999 |V .
""" N ]

The number of logging data increases one by one each time new data is stored.

When CHO Logging data (Un\G5000 to Un\G44999) becomes full (Number of logging data = 10000), the next
data is stored in the first address of CHO Logging data (Un\G5000 to Un\G44999), and the logging operation
continues overwriting the existing data. The number of logging data is fixed to 10000.

(6) Head pointer and latest pointer

The storage location of the oldest data and the latest data in CHO Logging data (Un\G5000 to Un\G44999) can
be checked with the following buffer memory areas.

Buffer memory Description

The buffer memory address where the oldest data is stored can be checked in CHO Logging data ©
CHO Head pointer (Un\G1090 to Un\G1093) (Un\G5000 to Un\G44999). The offset value (0 to 9999) counted from the start address (Un\G5000, =
Un\G15000, Un\G25000, Un\G35000) of CHO Logging data (Un\G5000 to Un\G44999) is stored. 5
Q
The buffer memory address of the latest data in CHO Logging data (Un\G5000 to Un\G44999) can be ‘g
) checked with this buffer memory area. The offset value (0 to 9999) counted from the start address @
CHO Latest ter (Un\G1098 to Un\G1101
atest pointer (Un oLn )| (Un\G5000, Un\G15000, Un\G25000, Un\G35000) of CHO Logging data (Un\G5000 to Un\G44999) is g
stored. Q
o
]
When the number of collected data is less than 10000 points When the number of collected data has reached 10000 points
P EEEEsEEsEEEEE.
:CHD He_ad pointer '_> Address 0 the oldest Address 0
'\Q =0 ’:' Address 1  emmmmmmmmmm—n—. .~ Address 1
-------------- Address 2 {CHO Latest pointer: udies s
= ., Address 3 | = ';\A Address 3
:CHD Lat_eSt p0|nter:_> Address 4 the latest ~ Tmmmmmmmmmmms Address 4 the latest

. - Address 5 o “ /v Address 5 the oldest
-------------- ! : ' CHO Head pointer & | : :

I Addres.s 9998 I \ = ; Address 9998
Address9999 |  TTmmmmmmmmmeemet Address 9999

The head pointer does not change until CHO Logging data (Un\G5000 to Un\G44999) becomes full after the
logging start (The value is fixed to 0). The head pointer moves by one point when CHO Logging data (Un\G5000
to Un\G44999) becomes full and the overwriting of data starts from the first address.
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(7) When checking logging data without stopping logging
Logging data can be checked during logging operation with CHO Head pointer (Un\G1090 to Un\G1093), CHO
Latest pointer (Un\G1098 to Un\G1101), and CHO Number of logging data (Un\G1106 to Un\G1109).
To check logging data during logging operation, follow the precautions below because logging data may be
refreshed while data is being read out.

» Set the cycle to CHO Logging cycle setting value (Un\G1032 to Un\G1035) so that data checking and
reading surely complete before logging data is refreshed. If the logging cycle is short, logging data may be
refreshed during data checking and reading.

« After obtaining the logging data which need to be checked, monitor the variation of the head pointer and the
number of logging data, and obtain logging data just after the stored value has changed.

« If the data refresh and the data being checked do not synchronize due to the relationship between the
logging cycle and the scan time of the CPU module, adjust the logging cycle.

To check the logging data without paying attention to logging cycle, stop the logging operation. ([ = Page 115,
Section 8.14.1)
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8.14.1 Stopping logging

Logging operation stops (hold) when the preset trigger condition is satisfied and the set points of the data are
collected.
A trigger that is generated when the condition is satisfied is called a hold trigger.
To generate a hold trigger, the following two methods are available.

» Logging hold request ([~ 3~ Page 118, Section 8.14.2)

» Level trigger ([__ 7 Page 119, Section 8.14.3)
When a hold trigger is detected during data collection, the logging operation stops after the points of the data set in
CHO Logging points after trigger (Un\G1048 to Un\G1051) are collected.

CHOI Logging enable/disable setting

(Un\G1000 to Un\G1003) Enable (0)

Operating condition .
setting request (Y9)

Operating condition setting OFF
completed flag (X9)

Hold trigger Collecting the data corresponding to
- the points set in CHO Logging points
after trigger (Un\G1048 to Un\G1051)
>N

OFF

(1) Logging points after trigger
Set the number of data collected in the period from the detection of a hold trigger to logging operation stop to
CHO Logging points after trigger (Un\G1048 to Un\G1051).

Logging hold flag

(2) Confirming stop of logging
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is On (1).

uonoun buibbo 1°g
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(3) Checking data when a hold trigger has occurred

The storage location of the data when a hold trigger has occurred can be checked with CHO Trigger pointer
(Un\G1114 to Un\G1117). The offset value (0 to 9999) counted from the start address (Un\G5000, Un\G15000,
Un\G25000, Un\G35000) of CHO Logging data (Un\G5000 to Un\G44999) is stored in CHO Trigger pointer
(Un\G1114 to Un\G1117).

@ The stored value of the trigger pointer when the logging operation stops under the following conditions
+ CH1 Logging points after trigger (Un\G1048): 6505 points
« The data where a hold trigger has occurred: 3500th data

h 4

Address 0
.......................... Address 1
‘: Address 2

; Address 3
e e e e e e ‘ Address 4 the latest
JetTTTTTT T / Address 5 the oldest

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

Address 3499 K \_
"""""""""""""" Address 3500 |[€— CHO Trigger pointer = 3500 :
Address 3501 s

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

Address 9998
Address 9999

(a) Checking trigger detection time
The trigger detection time can be checked with CHO Trigger detection time (Un\G1154 to Un\G1169).
Even when the logging cycle is set as less than 1s, the minimum time unit recorded in the Trigger detection
time (Un\G1154 to Un\G1157) is second. Use the trigger detection time as an indication to refer to the logging
data.

@ When CH1 Trigger detection time (Un\G1154 to Un\G1157) is monitored

b15 to b8 b7 to b0
Un\G1154 First two digits of the year Last two digits of the year
Un\G1155 Month Day
Un\G1156 Hour Minute
uUn\G1157 Second Day of the week

 First two digits of the year, last two digits of the year, month, day, hour, minute, and second are all stored in
the BCD code.

* In the day of the week segment, one of the following values in the BCD code indicating the corresponding
day is stored.

Storage contents

Sunday: 00H Monday: 01H Tuesday: 02H Wednesday: 03H

Thursday: 04H Friday: 05H Saturday: 06H

Point/’

The trigger detection time is obtained from the clock data of the CPU module. Therefore, when a hold trigger is generated
right after the programmable controller system is powered on, the A/D converter module may not obtain the clock data from
the CPU module. If the module could not obtain the time, the trigger detection time is recorded as "0:0:0 on January 1st,
2000".
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(4) Restarting logging
To restart logging, change the value in CHO Logging hold request (Un\G1008 to Un\G1011) from On (1) to Off
(0). After logging is restarted, the value is stored from the head buffer memory area of CHO Logging data
(Un\G5000 to Un\G44999).
In addition, Off (0) is stored in CHO Logging hold flag (Un\G1016 to Un\G1019).
It may take time until On (1) is stored in CHO Logging hold flag (Un\G1016 to Un\G1019) after the value in CHO
Logging hold request (Un\G1008 to Un\G1011) is changed to On (1). To restart logging, check that On (1) is
stored in CHO Logging hold flag (Un\G1016 to Un\G1019) and change the value in CHO Logging hold request
(Un\G1008 to Un\G1011) to Off (0).

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

(UniG1008 1o UmGorhy_ OFFO) X, OND 9K, OFFO)
[ 4 \
CHO Logging hold flag ,i ! ' I . ! /l
(UN\G1016 to Un\G1019) /| OFF(0) >< oN(y K oFF()
:\ ; I\\i\ I\// i
Logging status Logging >< tri;gg?‘gfeiﬁﬁanLoggmg held\>:< Logging

» Logging does not stop when Off (0) is set to CHO Logging hold request (Un\G1008 to Un\G1011) before On
(1) is stored in CHO Logging hold flag (Un\G1016 to Un\G1019).

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

CHO Logging hold request :
(UMG1008 to UM\G1011) OFF(0) >< oN(t XK. __OFFO) Logging s =
o \ =
CHO Logging hold flag n . — not held. c
(Un\G1016 to Un\G1019) <+ OFF(0) /4 e
. & E
! X o
) , Y Logging after "~ . 3
Logging status Logging >< triggg? e)?ecution >< Logging %
H =]

(a) Each buffer memory when logging is restarted

When logging resumes, the value in each buffer memory area below is as follows.

Buffer memory Value status

CHO Head pointer (Un\G1090 to Un\G1093)
CHO Latest pointer (Un\G1098 to Un\G1101)
CHO Number of logging data (Un\G1106 to Un\G1109) Values are initialized. (Initial value: 0)
CHO Trigger pointer (Un\G1114 to Un\G1117)

CHO Trigger detection time (Un\G1154 to Un\G1169)

* The values before logging restarts are not initialized.

« After logging is restarted, the value is stored from the start address
(Un\G5000, Un\G15000, Un\G25000, Un\G35000) of CHO Logging
data (Un\G5000 to Un\G44999). To refer to the logging data, check
which area has valid data with CHO Number of logging data
(Un\G1106 to Un\G1109).

CHO Logging data (Un\G5000 to Un\G44999)
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8.14.2 Logging hold request

A hold trigger is generated from a program at any timing.
Logging starts when On (1) is set to CHO Logging hold request (Un\G1008 to Un\G1011) and stops after a preset
number of the data is collected.

CH1 Logging hold request
(Un\G1008) OFF(0) >< ON(1)
A hold trigger is executed.
' The logging is held.

N 4 4

(Un\G1048)

CH1Logging datai “
(Un\G5000 to Un\G14999)! /
The data _before th_e last : CH1 Logging :
10000 points are discarded. : points after trigger !

<

A4

CH1 Number of logging data

(Un\G1106) < 10000 points

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

Point/’

® The following delay time occurs until the A/D converter module receives a hold trigger after the value in CHO Logging
hold request (Un\G1008 to Un\G1011) is changed to On (1).
Trigger delay = Logging cycle (Actual logging cycle) + Scan time of the CPU module

® Check that On (1) is set to CHO Logging hold flag (Un\G1016 to Un\G1019) and change the value in CHO Logging hold
request (Un\G1008 to Un\G1011) to Off (0). If the value in CHO Logging hold request (Un\G1008 to Un\G1011) is
changed to Off (0) before the logging stops, the logging does not stop.

@ [f a value other than Off (0) and On (1) is set to CHO Logging hold request (Un\G1008 to Un\G1011), an error occurs.
The error code (2070) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the ERR. LED turns on.

(1) Checking on logging stop
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is On (1).
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8.14.3 Level trigger

When a value in the monitored buffer memory area of the A/D converter module satisfies a preset condition, a hold

trigger is generated.
The target data of a level trigger is monitored on the refresh cycle of the digital output value or the scaling value (digital

operation value).

(1) Initial setting of a level trigger

(a) Setting of a target to be monitored
As a condition to generate a hold trigger, set the buffer memory address to be monitored to CHIO Trigger data
(Un\G1064 to Un\G1067).

Item Setting range

CHO Trigger data (Un\G1064 to Un\G1067) 0 to 4999

To monitor a device value of a module other than the A/D converter module such as a device of the CPU

module, configure the setting as shown below.
» Set a value between 1072 and 1081 (Level data O (Un\G1072 to Un\G1081)) to CHO Trigger data

(Un\G1064 to Un\G1067).
+ Write a value of the monitored device to Level data O (Un\G1072 to Un\G1081) by using the MOV

instruction.

Item Setting range

Level data O (Un\G1072 to Un\G1081) -32768 to 32767

Usage example of Level data O (Un\G1072 to Un\G1081)
To monitor the data register D100 in the CPU module and operate the level trigger in CH1, create a

program as follows.

1. set1073 (Level data 1) to CH1 Trigger data (Un\G1064). (When Level data 1 is used)

2. Store the storage data of D100 in Level data 1 (Un\G1073) by the program continuously. (The start
/O number is set to 10, in the following program example.)

uonoun buibbo 1°g

X10 Y19 X19 ut\
F—af— {mMov D100 G1073

. 0O
Point/’
Specify appropriate data such as CHO Digital output value (Un\G11 to Un\G14), CHO Scaling value (digital operation value)
(Un\G54 to Un\G57), and Level data O (Un\G1072 to Un\G1081) to CHIO Trigger data (Un\G1064 to Un\G1067). When a
setting area or a system area is specified, normal operation is not guaranteed.
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(b) Setting of the condition
« Set a condition to generate a hold trigger to CHO Level trigger condition setting (Un\G1056 to Un\G1059).

Setting value Description
A hold trigger is generated under
Above (1) Stored value of a device the condition (a).
to be monitored
A A hold trigger is generated under
Below (2) 99 g

the condition (b).

Trigger
setting value

v

Time
A hold trigger is generated under
(a) A hold trigger is generated when the relation between the values the condition (a) or (b).
changes from "Stored value of a buffer memory area to be monitored
< Trigger setting value" to "Stored value of a buffer memory area to be
monitored > Trigger setting value".

(b) A hold trigger is generated when the relation between the values
changes from "Stored value of a buffer memory area to be monitored
> Trigger setting value" to "Stored value of a buffer memory area to be
monitored < Trigger setting value".

Pass through (3)

« Set a value where a hold trigger is generated to CHO Trigger setting value (Un\G1082 to Un\G1085).

Item Setting range
CHO Trigger setting value (Un\G1082 to Un\G1085) -32768 to 32767

Point/’

The following figure shows the relation between setting items to be configured for the initial setting of a level trigger.

CHO Level trigger
condition setting
(Un\G1056 to Un\G1059)

Set the condition.

. N :
' '
' > '
: (Above (1)) * The condition is
H CHO Trigger data CHI Trigger setting value | established. At )
' < PO ——— ['S trigger is
1| (Un\G1064 to Un\G1067) (Un\G1082 to Un\G1085) |+ d
' (Below (2)) ' generated.
' - - '
: >or< :
: (Pass through (3)) '
C e e D

Set the address of a buffer memory Set a reference value for

area to be monitored. generating a trigger.

/ CHO Scaling value
(digital operation value)

(Un\G54 to Un\G57)

-32768 to 32767

CHO Digital output value
(Un\G11 to Un\G14)

Level datal]
(Un\G1072 to Un\G1081)

For example, to generate a hold trigger when a value in CH1 Digital output value becomes greater than 10000, configure
settings as follows.

* CH1 Level trigger condition setting (Un\G1056): Above (1)

» CH1 Trigger data (Un\G1064): 11

» CH1 Trigger setting value (Un\G1082): 10000
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(2) Operation of a level trigger
To use a level trigger, set On (1) to CH Logging hold request (Un\G1008 to Un\G1011) in advance. At the point
where On (1) has been set, the module becomes the trigger condition wait status.
Data collection starts when the trigger condition has been satisfied, and stops when the set points of the data
have been collected.

CH1 Logging hold request
(Un\G1008) OFF(0) X ON()

Trigger condition

established/unestablished Unestablished >< N Established

[
’

/A hold trigger is executed.

' The logging is held.
_______________ “ v A
CH1 Logging data ! d
(Un\G5000 to Un\G14999) .
! L —
/ ! CH1 Logging
The data before the last : points after trigger;
10000 points are discarded. ! (Un\G1048)

'

'
!
>

CH1 Number of logging data

(Un\G1106) < 10000 points

----- » Controlled by the A/D converter module

Point/

The target data of a level trigger is detected on the refresh cycle of the digital output value or the scaling value. Therefore,
the data when a hold trigger is generated may not be stored in CHO Logging data (Un\G5000 to Un\G44999) depending on
the setting of the logging cycle. To store the data when a hold trigger is generated in CHO Logging data (Un\G5000 to
Un\G44999), arrange related settings so that the conversion cycle of the target value (a trigger data) and the logging cycle
(actual logging cycle) have the same time period.

Stored value of a device to be monitored
A
1+ Logging cycle

1 Conversion Conversion
i cycle cycle

The data when a trigger is generated is

/ not stored in a buffer memory area.
i
'
[ R [ S
|
'
A trigger is :
'
L

Trigger setting valuef-------

e mm

generated.
""""""""""""" | Data are collected.

LR LR Y »| Data are collected.

(a) Checking on logging stop
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is On (1).
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8.14.4

Initial setting for the logging function

The following are the initial setting procedure to use the logging function.

(1) Setting procedure

1.

122

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

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

Item CH1
-| Basic setting Sets method of &,/D c
AL conversion .
enabie disabie seffing 0:Enable -

&veraging process setking Fﬁ!_
Time fverage) Counk 1:Disable

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

L oqaing enablie divable | 0:Enable j
Logaing data stting [ —
Logging cycle setking value 1:Disable

Set the target data in "Logging data setting".

Logging enable/disable setting 0:Enable
{ ogaing dafa seffing | 1:5caling Yalue (Digital Operation Yalue) j
Logging cycle setting walue 0:Digikal Dukput Yalue

Logging cycle unit specification 1:5caling Yalue (Digital Operation Yalue)

Select a unit of "Logging cycle setting value" in "Logging cycle unit specification", and set the
cycle of storing logging data to "Logging cycle setting value".

fogaing cyole sefting £ 1000 ms
Logging cycle unit specification | 1:ms

L ogaing cyole vt [ 1:ms -
Logging points afker krigoer 0:us

Level trigger condition setting
Trioger daka

215

Set "Logging points after trigger" to the number of the data points collected for the time period
from a hold trigger occurrence to logging stop.

£ ogaing pofmts affer :10000
Level trigger condition setting | 0:Disable

Set a condition to generate a hold trigger in "Level trigger condition setting"”. When "Level trigger
condition setting" is set to "0: Disable", skip the procedure 7 and 8.

...... Level trigger condition | 0:Disable =
i Trigger data
‘... Trigger data 1:Above

Flow amount integration 2:Below

function 3:Pass Through

Set the buffer memory address to be monitored using a level trigger to "Trigger data".

|| | - rrigger data feg

Il | rrigger data £ 10000
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8.15 Flow Amount Integration Function

This function converts analog values that are input to the A/D converter module from a flow meter (a value obtained by
converting the instantaneous flow amount to a voltage value or current value) into digital and integrates the digital
values to calculate the flow amount in a certain period of time. In this function, integral processing is performed
regarding the scaling value (digital operation value) as the instantaneous flow amount.

In the flow amount integration function, the conversion speed can be set in 1ms.

[ Flow meter, Control valve k Liquid

=

(

~L

Measures
instantaneous flow

[A/D converter module} amount of liquid,
== and outputs the
Integrates i = analog value
instantaneous s
flow amount

Analog input value

Time

Integrated
flow amount

o

Integration
cycle

uonoun4 uoneBslu| JUNOWY MO|4 G1°8
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(1) Concept of integral processing

With this function, integral processing is performed using the following formula.

Integrated flow amount = (Instantaneous flow amount X x Unit scaling) + Previous amount

Item Description
Integrated flow This is a result of the integral processing. The integrated flow amount is stored in CHO Integrated flow amount (Un\G1332 to Un\G1339)
amount in the range of 0 to 2147483647.

Instantaneous flow | This is an instantaneous flow amount value output in analog from the flow meter. In this function, the value stored in CHO Scaling value
amount (digital operation value) (Un\G54 to Un\G57) as the instantaneous flow amount.

This is an integration cycle (ms) set in CHO Integration cycle setting (Un\G1308 to Un\G1311). Set this cycle according to the output
DT cycle of the flow meter connected to the A/D converter module.

EI When the flow meter outputs instantaneous flow amount in analog at intervals of 500ms, set 500.

This is a conversion value to convert the time unit of instantaneous flow amount to ms. Set this value in CHO Flow amount time unit
setting (Un\G1316 to Un\G1319). Set this cycle according to the range of the flow meter connected to the A/D converter module.
The following table lists the values of T for CHO Flow amount time unit setting (Un\G1316 to Un\G1319).

Range of flow meter Setting value of CHO Flow amount time unit setting (Un\G1316 to Un\G1319) T (ms)
T Is 0 1000
/min 1 60000

/h 2 3600000

El When the range of the flow meter is cm®/s, set /s (0).

This is unit scaling of the integrated flow amount. Set this valule in CHO Unit scaling setting (Un\G1324 to Un\G1327).
This is used when the value of instantaneous flow amount x DT/T is 0 to 1.
The following table lists the values of unit scaling for CHO Unit scaling setting (Un\G1324 to Un\G1327).

Setting value of CHO Unit scaling setting (Un\G1324 to Un\G1327) Unit scaling
0 1
Unit scaling ; 11000
3 1000
4 10000

El When the value of DT/T is 0.0083...(DT=500(ms), T=60000(ms))
Set x 1000 (3) or x 10000 (4).

Previous amount | This is a value stored in CHO Integrated flow amount (Un\G1332 to Un\G1339) before integral processing.

Point/’

@ |[f the instantaneous flow amount is less than 0, integral processing is not performed.

@ The value acquired by rounding off the part after the decimal point is stored in CHO Integrated flow amount (Un\G1332 to
Un\G1339). (Inside the A/D converter module, calculation is performed including the value after the decimal point in
integral processing.)

@ The value within the range of 0 to 2147483647 is stored in CHO Integrated flow amount (Un\G1332 to Un\G1339). If the

value exceeds the upper limit (2147483647), the excessive part is stored in CHO Integrated flow amount (Un\G1332 to
Un\G1339).

When the previous amount is 2147483000 and the present amount (Instantaneous flow amount x Unit scaling x

DT/T) is 5000,
(2147483000 + 5000) - 2147483647 = 4353 is stored in CHO Integrated flow amount (Un\G1332 to Un\G1339).
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(2) Concept of integration cycle
Set the integration cycle according to the analog output cycle of the flow meter connected to the A/D converter
module. In addition, set this cycle as an integral multiple of the updating cycle of CHO Scaling value (digital
operation value) (Un\G54 to Un\G57).
The updating cycle of CHIOO Scaling value (digital operation value) (Un\G54 to Un\G57) equals to the conversion
cycle of the specified A/D conversion method. The following table lists the conversion cycle of each A/D

conversion method.

A/D conversion
method

Conversion cycle

Sampling
processing

Conversion speed*1 x Number of channels where A/D conversion is enabled (ms)

Count average
processing

*2
Time set in "Time Average/Count Average/Moving Average" Number of channels where

A/D conversion is enabled

Conversion
speed”

(ms)

Number of channels where A/D conversion is enabled

Time average
processing

(Number of times set in "Time Average/ Count Average/Moving Average") x Conversion speed*1 x Number of channels where A/D
conversion is enabled (ms)

Moving average
processing

Conversion speed”! x Number of channels where A/D conversion is enabled (ms)

*1

In the flow amount integration function, the conversion speed can be set in 1ms. Therefore, the conversion speed is

1ms.
*2 The value after the decimal point is rounded off.
If the setting value of CHO Integration cycle setting (Un\G1308 to Un\G1311) is not an integral multiple of the

updating cycle of CHO Scaling value (digital operation value) (Un\G54 to Un\G57), the maximum value of an
integral multiple less than the value set in CHO Integration cycle setting (Un\G1308 to Un\G1311) is calculated
as the integration cycle.

Check the calculated integration cycle, which is stored in CHO Integration cycle monitor value (Un\G1348 to
Un\G1351).

When the integration cycle is calculated with the following settings
» A/D conversion enable in CH1 to CH3
» "Averaging process setting" is "0: Sampling processing"
» "Integration cycle setting" is 5000
Since the updating cycle of CHO Scaling value (digital operation value) (Un\G54 to Un\G57) is 3ms, the
integration cycle is determined as 4998ms (the maximum cycle of an integral multiple of 3ms).

uonoun4 uoneBslu| JUNOWY MO|4 G1°8

Point/’

If CHO Integration cycle setting (Un\G1308 to Un\G1311) is less than the updating cycle of CHO Scaling value (digital
operation value) (Un\G54 to Un\G57), the flow amount integration function turns disabled and an error (error code: 2120)
occurs.
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(3) Concept of unit scaling
Unit scaling adjusts the number of digits of the integrated flow amount by multiplying "instantaneous flow amount
x DT/T" by a multiple of 10.
Set the unit scaling to store the value after the decimal point of "instantaneous flow amount x DT/T" in CHO
Integrated flow amount (Un\G1332 to Un\G1339).

When the value of "instantaneous flow amount x DT/T" is 123.45
By setting 100 as a unit scaling, the value of "instantaneous flow amount x DT/T" turns 12345 and the
value after the decimal point can be stored in CHO Integrated flow amount (Un\G1332 to Un\G1339).
The following table lists the indications of the calculated value of DT/T acquired by the combination of CHO Flow
amount time unit setting (Un\G1316 to Un\G1319) and CHO Integration cycle setting (Un\G1308 to Un\G1311)
and the value set in CHO Unit scaling setting (Un\G1324 to Un\G1327).

Setting value of CHO Flow amount Setting value of CHO Integration
time unit setting (Un\G1316 to cycle setting (Un\G1308 to DT/T Indication of unit scaling
Un\G1319) (T) Un\G1311) (DT)

1 0.001 x 1000

0 500 0.5 x 10

(T =1000) 1000 1 x 1

5000 5 x 1
1 0.000016666 x 10000
1 500 0.008333333 x 10000
(T =60000) 1000 0.016666666 x 1000
5000 0.083333333 x 1000
1 0.000000277 x 10000
2 500 0.000138888 x 10000
(T =3600000) 1000 0.000277777 x 10000
5000 0.001388888 x 10000
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(4) Setting procedure

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

\@ Project window => [Intelligent Function Module] => module name <> [Parameter]

Ttem CH1 |
- Basic setting Sets method of A/D c
 AD conversion .
| enable/disable setting 0:Enable -

------ Aweraging process setking M
. Time Average/ Count 1:Disable

2. Set"Conversion speed setting” to "2: 1ms".

(. Conversion speed seffing | 2ilms

I=| Warning output function 0:20us
> ------ Warning oukpuk setking 1:50us
Praress alarm nnner ninner limik

3. Set "Flow amount integration enable/disable setting" to "0: Enabled".

Flow amount integration function
[l {Available to Product Information | Set flow amount integration fi
13041 0000000000-A or later)

______ Fowr amount infegration .
" epable/disable setting IEI.EnaI:uIeu:I j

- Integration cycle setting e E—
‘o Flow amount time unit setking 1:Disabled

4. seta value for "Integration cycle setting".

-~ Integration cycle setting 500 ms
------ Flow armount kime urit setking |III:,|'5

5. set avalue for "Flow amount time unit setting”

~o Floxr amount Eme wnt setfing | s
‘e Unit scaling setting

6. set avalue for "Unit scaling setting”

> ------ Flows amount time unit sekking [0:)s
e LEWE scafing sefting

Item Setting range

Integration cycle setting 1 to 5000ms
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When the flow meter connected to the A/D converter module output the instantaneous flow amount

(range: cm3/min) in analog at intervals of 500ms
» "Integration cycle setting": 500ms
* "Flow amount time unit setting": "1: /min"
« "Unit scaling setting": "2: x 100"
* Value in CHO Scaling value (digital operation value) (Un\G54 to Un\G57) when integral processing is
performed: 5000
* Previous amount: 11000 (Maintained amount inside the A/D converter module: 11000.127)
The following formulation shows the integrated flow amount with the above settings.
Fowr amount integration function

- fAvaifable fo Froduct Information ESEIZ flow amount integration f
T304 0000000000-A or fafer} ]

Flows amount integration

enable/disable setting 0:Enabled
Inteqration cvcle setting 500 ms
Flows amount time unit sekking 1:/min
IInit scaling sekking 21w 100

Integrated flow amount = (Instantaneous flow amount x % Unit scaling) + Previous amount

500 100) + 11000.127
X +
60000 ) '
4166.666- - - + 11000.127

(5000 x

15166.7936 - - -

"15166" acquired by rounding off the value after the decimal point is stored in CHO Integrated flow amount
(Un\G1332 to Un\G1339).
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(5) Flow amount integration temporary stop
The flow amount integration can be stopped temporarily through a program. Flow amount integration function can
be temporarily stopped by changing the value of CHO Flow amount integration temporary stop request
(Un\G1356 to Un\G1359) during its operation. CHO Flow amount integration temporary stop request (Un\G1356
to Un\G1359) operates only when the flow amount integration function is enabled.

(a) Operation procedure to stop the flow amount integration temporarily

1. While the flow amount integration function is operating, change the CHO Flow amount integration
temporary stop request (Un\G1356 to Un\G1359) of the channel to be stopped temporarily No
request (0) > Temporary stop request (1).

2. When the rise of No request (0) > Temporary stop request (1) is detected, the flow amount
integration function is temporarily stopped, and CHO Flow amount integration temporary stop flag
(Un\G1364 to Un\G1367) of the corresponding channel turns Temporarily stopped (1).

(b) Operation procedure to restart the flow amount integration (to cancel temporary
stop)

1. While the flow amount integration function is temporarily stopped, change the CHO Flow amount
integration temporary stop request (Un\G1356 to Un\G1359) of the stopped channel Temporary
stop request (1) > No request (0).

2. When the fall of Temporary stop request (1) = No request (0) is detected, the flow amount
integration function is restarted, and CHLO Flow amount integration temporary stop flag (Un\G1364
to Un\G1367) of the corresponding channel turns No temporary stop request (0).

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

Integration cycle

CHO Flow amount integration Iy o > :‘ ":

temporary stop request ' No request (0) K Temporary stop request (1) X ' Norequest (0)
(Un\G1356 to Un\G1359) ! ' ! ) ) ! !

CHO Integrated flow amount : : : : :

(Un\G1332 to Un\G1339) _ X X X/ 124 /X130 X

CHO Flow amount integration ( (

temporary stop f|ag 9 No temporary stop request (0)\>< Temporarily stopped (1) \XNO temporary stop request (0)

(Un\G1364 to Un\G1367)
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(6) Clearing the integrated flow amount
The integrated flow amount can be cleared in a program. The integrated flow amount can be cleared by changing
the value of CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) while the flow amount
integration function is operating. CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) operates
only when the flow amount integration function is enabled.

(a) Operation procedure to clear the integrated flow amount

1.

CHO Integrated flow amount
clear request
(Un\G1372 to Un\G1375)

CHO Integrated flow amount ! | L,
(Un\G1332 to Un\c3v1v339)u '@ 2 [X 4/'X 7 X
I
\

CHL Integrated flow amount

clear flag

(Un\G1380 to Un\G1383)

Point/

While the flow amount integration function is operating, change the CHO Integrated flow amount
clear request (Un\G1372 to Un\G1375) of the channel to be cleared No request (0) — Clear request
(1).

When the rise of No request (0) —» Clear request (1) is detected, the value of CHO Integrated flow
amount (Un\G1332 to Un\G1339) of the corresponding channel is cleared to zero.

After it is cleared, CHO Integrated flow amount clear flag (Un\G1380 to Un\G1383) of the cleared
channel turns Cleared (1)

Confirm CHO Integrated flow amount clear flag (Un\G1380 to Un\G1383) is Cleared (1) and change
CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) Clear request (1) - No request
(0).

When the fall of Clear request (1) » No request (0) is detected, CHO Integrated flow amount clear
flag (Un\G1380 to Un\G1383) turns No request (0).

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

Integration cycle
) !

No request (0)

'
'
'
'
' \
'

' I

/
I

/
1

1 \
No clear request (0) %eared (1) \>< No clear request (0)

® CHO Integrated flow amount (Un\G1332 to Un\G1339) is also cleared to zero in the following case.

+ Set CHO Flow amount integration enable/disable setting (Un\G1300 to Un\G1303) to Enable (0) and turn on and
off Operating condition setting request (Y9).
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(7) Change of the integrated flow amount

The following timing chart shows the timings that the integrated flow amount changes.

CHO Flow amount integration  Hisabled
enable/disable setting (1) Enabled (0)
(Un\G1300 to Un\G1303)

ON

Operating condition setting OFF OFF
request (Y9)

Operating condition setting

completed flag (X9) OFF

CHO Flow amount integration
temporary stop request \
(Un\G1356 to Un\G1359) \

No request (0) Xfemporary stop request (1>< No request (0)

CHO Flow amount integration
temporary stop flag
(UN\G1364 to Un\G1367) }

CHO Integrated flow amount
clear request
(Un\G1372 to Un\G1375)

} No temporary stop request (0) | X Temporarily stopped (1) \ No temporary stop request (0)

No request (0) / XCIear request (1)>< \ / \ No request (0)

clear flag

[ \ No clear request (0)
(Un\G1380 to Un\G1383)
2147483647 [~~~ ~~~ [~~~ -~~~ - {- """~~~ -~~~ A" T T~~~ - - - "

exceeded the upper limit _ /

Extra amount which

CHO Integrated flow amount No clear r%est ) Cleared (1) \X

CHO Integrated flow amount
(Un\G1332 to Un\G1339)

(8) Operation when an input signal error occurs

The integral processing cannot be performed while an input signal error is occurring. When the analog input
value returns within the setting range and the A/D conversion is restarted, the integral processing is performed.

uonoun4 uoneBslu| JUNOWY MO|4 G1°8
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(9) Operation when Operating condition setting request (Y9) is turned on and off
The following processing is performed by changing the settings in the corresponding buffer memory areas and
turning on and off Operating condition setting request (Y9). When the integration cycle or parameter of the
intergral processing has been changed, the processing clears CHO Integrated flow amount (Un\G1332 to
Un\G1339) to zero and applies the new setting to the flow amount integration function.

For details on the integration cycle or parameter of the intergral processing, refer to the following.
» Concept of integral processing ([ 7 Page 124, Section 8.15 (1))
» Concept of integration cycle ([Z > Page 125, Section 8.15 (2))

Buffer memory Processing after changing setting

» The integration cycle changes in the changed channel. However,
the integral processing stops in the channel in which A/D
conversion enable/disable setting (Un\G0) changes from Enable (0)
to Disable (1), and CHO Integrated flow amount (Un\G1332 to
Un\G1339) maintains the value before changing.

 The integration cycle changes in the unchanged channel.

A/D conversion enable/disable setting (Un\GO)

CHO Time Average/ Count Average/Moving Average (Un\G1 to  The integration cycle changes in the changed channel. However,
Un\G4) when the integration cycle is the same as that before changing,
CHO Integrated flow amount (Un\G1332 to Un\G1339) of the
changed channel is not cleared and the intergral processing

Averaging process setting (used to replace Q64AD) (Un\G9)

Averaging process setting (Un\G24)

continues.
CHO Integration cycle setting (Un\G1308 to Un\G1311) « The intergral processing continues in the unchanged channel.
CHO Flow amount time unit setting (Un\G1316 to Un\G1319) » The parameter of the intergral processing changes in the changed
channel.

CHO Unit scaling setting (Un\G1324 to Un\G1327)

« The intergral processing continues in the unchanged channel.

Point/’

If Operating condition setting request (Y9) is turned on and off and one of the following error occurs, the flow amount
integration function turns disabled.
+ Setting error of CHO Time Average/ Count Average/Moving Average (Un\G1 to Un\G4) (error code: 200, error
code: 300, error code: 310)
+ Setting error of Conversion speed setting (Un\G26) (error code: 3600, error code: 2100)
+ Setting error of CHO Flow amount integration enable/disable setting (Un\G1300 to Un\G1303) (error code: 2100)
+ Setting error of CHO Integration cycle setting (Un\G1308 to Un\G1311) (error code: 2110, error code 2120)
+ Setting error of CHO Flow amount time unit setting (Un\G1316 to Un\G1319) (error code: 2130)
+ Setting error of CHO Unit scaling setting (Un\G1324 to Un\G1327) (error code: 2140)
For details on the error contents, refer to the following.

« Error code list ([ Page 179, Section 11.4)
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8.16 Error Log Function

CHAPTER 8 FUNCTIONS

Common

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 total 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. Error occurrence time is stored as follows:

For error history No. 1

b15 to b8 b7 to b0
Un\G1810 Error code
Un\G1811 First two digits of the year Last two digits of the year
Un\G1812 Month Day
uUn\G1813 Hour Minute
uUn\G1814 Second Day of the week
uUn\G1815
to System area
Un\G1819
Item Storage contents Storage example™
First two d.ig?ts of the year/Last 2011H
two digits of the year
Month/Day Stored in BCD code. 329H
Hour/Minute 1035H
Second 40H
One of the following values is stored for each day of the week in BCD code.
» Sunday: 0 * Monday: 1
Day of the week » Tuesday: 2 * Wednesday: 3 2H
* Thursday: 4 * Friday: 5

« Saturday: 6

*1 Those are values when an error occurs at 10:35:40 on Tuesday, March 29th, 2011.
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(2) Checking error history

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

@ When the third error occurs:
The third error is stored in error history No.3, and the value "1830" (start address of error history No.3) is
stored to Latest address of error history (Un\G1800).

Latest address of error history| The start address of the error history

(Un\G1800) where the latest error is stored is stored. |
/-| 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
g Month Day | pecurrence
H Minute | me
1820 | Error history No.2 o
ry No. Second Day of the week
(e ) !
> 1830 || Error history No.3

K
(Empty)

1960 Error history No.16

(Empty)
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@ 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 address of error history (Un\G1800).

Latest address of error history
(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

i

1830 | Error history No.3

3rd error

[

1960 Error history No.16

16th error '

Point/’

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

uonound Bo Joug 91'g

® 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 the power supply of the A/D converter module is turned off, or when the CPU
module is reset.
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8.1 7 Module Error Collection Function

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

Error history (CPU module including built-in I/O and built-in
CC-Link) and error log (intelligent function module) are
displayed on one screen.

Errors that occurred in the entire system can be
monitored in reverse chronological order.

Module A Module B
CPU R 19:29 Error A1 occurred!| |19:34 Error B1 occurred!
19:33 Error C1 occurred! lll’_ 19:36 Error A2 occurred!
\ Hi
\ \
\
1
\ S
\
\ . ==
gyl ' EE
i )
Programming tool : .\ & = =
Error history display ! X = T =
Time _ Module in error_ Error code ! /%\\1
19:29 | Module A Error A1 & \ Error history \ \
19:33 CPU ErrorC1 | | \ (CPU module) ‘\‘\\ Module error log
19:34 | Module B Error B1 < \ \|. _Time  Module in error, Error code

19:36 : Module A Error A2 19:33 Error C1 \ 19:29 Module A Error A1
M [19:34 | Module B Error B1
19:36 Module A Error A2

[Example of screen display]

Mo, © Error Code Diate and Time Mode| Mame Start IfO ~

017

00124 0070 2009/12/10 17:00:05 LE0ADE 0030
00123 0CE4 2009/12(10 17:00:04 L26ZPU-ET -
o012z 0s0C 2009112110 16,15:50 L2&CPU-ET -
oo121 oovo 2009712710 15:59:30 LeODAd 0030
00120 0070 20091210 15:45:02 L60DA% o010
00119 0s0C Z009/12/10 14 14: 58 L2&ZPU-ET -
00118 0o7o 2009112110 14:12:03 Le0DA4 o010
ootz 0CE4 200971210 13:59:54 L26CPU-BT —-
00116 0CE4 2009112/10 13:35:11 L26ZPU-ET -
00115 o500 2009112110 11:11:45 L2&CPU-ET -
oo114 oovo 2009712110 11:07:05 Le0AD o010
00113 0CE4 2009/12/10 11:07:04 L26CPU-BT -
00112 0070 2009112110 11,0349 L&0AD o010
00111 0CE4 2009112110 11:03:48 L2&CPU-ET -
o010 0s0C 2009/12/09 16:30:58 L26CPU-BT —
001039 0070 Z009/12/03 16:29:33 L&0DA% o010
00108 0o7o Z009/12/09 1629112 Le0DA4 o010
00107 0836 2009/12/09 16:29:11 L2eCPU-ET - v

Point/

For details on the module error collection function, refer to the following.
[ 1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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81 8 Error Clear Function

When an error occurs, you can clear the error from the system monitor.

By clicking the  Errer dear | button in the system monitor, the latest error code stored in Latest error code (Un\G19) is
cleared and the ERR. LED is 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_5 Page 198, Appendix 1.2 (5))

» Checking/Clearing an Error ([ Page 155, Section 9.4)

O [Diagnostics] 2> [System Monitor...] => Error Module

Module’s Detailed Information [Z|
Monitor Skabus —————————————————— —Module
’W Model Mame Le0AD4
Ij0 Address o010
Maount Position Main block 0t slok
& Product Infarmatian [t30410000000000-4
Production Murmber F--

~Module Information
Module Access Possible

Skakus of External Power Supply -

Fuse Blown Status =
Skatus of IfO Address Yerify fAaree
1/0 Clear { Hold Setting ==
Moise Filter Setting =
Input Type |'“

Hj' Information | Remobe Password Setking Status -

~—Error Information

) Errar; and Solution
Latest Error Code Update Error History

Caontents:
360
Clear; Error History: |

Error Clear | M. Error Code

Display Format

" HEX Slution:

uoloun4 Jes| 403 81°g

n olderrar, The latest error is displayed at
hie botbom line.

Ehe etror history is sequentially displayed from
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8.19 Saving and Restoring Offset/Gain Values
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With the A/D converter module, the offset/gain value of the user range can be saved and restored.

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, the offset/gain values set for one of the
modules can be applied 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. save the offset/gain values.

2. Replace A/D converter unit.

S\

st

CasTas\ WY

s\

o)

s\

s\

Ve

s a

TR

[

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

@ 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.

NIRRT
NIRRT
INIARER

g
=
=
=

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

1

0
(M

[T

u@‘ IL WE!L WE!L JC

(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

senjep ulennesyO buuoisey pue Buines 61°8
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(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, and 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 memory card. (To write data: use the SP.FWRITE instruction. To read data: use
the SP.FREAD instruction.)
+ Store the saved data
For use of dedicated instructions, refer to the following.

+ Dedicated Instructions ([~ 7 Page 241, Appendix 5)

(b) Saving and restoring by reading from and writing to the buffer memory
Use the following buffer memory areas and User range write request (YA). Read the offset/gain values from the
source A/D converter module, and use the buffer memory again to write to the destination A/D converter

module.

Module Buffer memory

« Pass data classification setting (Un\G200)
L60AD4 * CH1 Industrial shipment settings offset value (L) (Un\G202) to CH4
User range settings gain value (H) (Un\G233)

L60ADVL8 CH1 Industrial shipment settings offset value (Un\G202) to CH8 User
L60ADIL8 range settings gain value (Un\G233)
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The procedure for using the buffer memory is described below.
» To restore offset/gain values onto a new replacement module:

C er >
v

Set Pass data classification setting (Un\G200).
(unnecessary for the LE0ADVLS8 and L60ADIL8)

I

Turn on and off Operating condition setting request
(Y9).

i For the source A/D converter module

Record the stored values of the following buffer

memory areas.”

« Pass data classification setting (Un\G200)
(L60ADA4 only)

* Un\G202 to Un\G233

I

’ Turn off the power supply. I

I

’ Replace the A/D converter module.

v

’ Turn on the power supply. l

. -

Write the previously recorded data into the following

buffer memory areas.”

« Pass data classification setting (Un\G200)
(L60ADA4 only)

+ Un\G202 to Un\G233

v

Turn on User range write request (YA). I

i For the destination A/D converter module

Check that Offset/gain setting mode flag (XA) is on.

'

Turn off User range write request (YA).

v

Check that the destination A/D converter module
operates with the restored offset/gain values.

) _
C 9

*1 When replacing modules, you can prevent the saved offset/gain value data from getting deleted, by doing one of the

following before turning the power off:
» Use latch settings for the internal device of the destination module.

» Save the data onto an SD memory card. (To write data: use the SP.FWRITE instruction. To read data: use the

SP.FREAD instruction.)
« Store the saved data
*2 Areas used differ depending on the modules.
For details, refer to the following.

- List of Buffer Memory Addresses ([__= Page 28, Section 3.5)
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« To apply the offset/gain values of one module to the other modules:

C S )

I

Set Pass data classification setting (Un\G200).
(unnecessary for the LEOADVLS8 and L60ADIL8)

.

Turn on and off Operating condition setting request

(Y9).
v

Record the stored values of the following buffer

memory areas.

« Pass data classification setting (Un\G200)
(L60AD4 only)

» Un\G202 to Un\G233

v

Write the previously recorded data into the following

buffer memory areas.

« Pass data classification setting (Un\G200)
(L60AD4 only)

+ Un\G202 to Un\G233

Turn on User range write request (YA).

I

Check that Offset/gain setting mode flag (XA) is on.

I

Turn off User range write request (YA).

v

Check that the destination A/D converter module
operates with the restored offset/gain values.

!

C

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) L60AD4
» Reference table for CH1 Industrial shipment settings offset value (L)(Un\G202) to CH4 Industrial shipment
settings gain value (H)(Un\G217)

Address (decimal) Pass data
L —— Reference value
Description classification A
CH1 CH2 CH3 CH4 setting

Voltage Approx. 00000007H
202, 203 206, 207 210, 211 214, 215 Industrial shipment settings offset value

Current Approx. 0000000EH

Voltage Approx. 00008011H
204, 205 208, 209 212,213 216, 217 Industrial shipment settings gain value

Current Approx. 00008018H

» 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. 00000007H
1V Approx. 00000CD4H
Voltage
5V Approx. 0000400CH
10V Approx. 00008011H
O0mA Approx. 00000007H
Current 4mA™ Approx. 00000CD4H
20mA™ Approx. 0000400CH

*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.

(b) L6OADVLS
» Reference table for CH1 Industrial shipment settings offset value (Un\G202) to CH8 Industrial shipment
settings gain value (Un\G217)

Address (decimal) . Reference value
Description .
CH1 CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | CHs (hexadecimal)
Industrial shipment settings offset
202 |204 |206 |208 [210 |212 |214 |21 | nCuSt@lShipmentsetlings olise Approx. 8000H

value

Industrial shipment settings gain

Al . DF79H
value pprox

203 205 207 209 211 213 215 217

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

Offset/gain value Reference value (hexadecimal)
ov™! Approx. 8000H
Vv Approx. 898CH
5V Approx. AFBCH
10v™2 Approx. DF79H

*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.
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(c) L60ADILS
» Reference table for CH1 Industrial shipment settings offset value (Un\G202) to CH8 Industrial shipment
settings gain value (Un\G217)

Address (decimal) Description Reference value

CH1 | CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | CHS8 (hexadecimal)

Industrial shipment settings offset
202 |204 |206 |208 |210 |212 |214 |216 | "CUSHI@ISNIPMENtSEUINGS ONSE Approx. 8000H

value

Industrial shipment settings gain

A . AFBDH
value pprox

203 205 207 209 21 213 215 217

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

Offset/gain value Reference value (hexadecimal)
0mA Approx. 8000H
4mA™ Approx. 898CH
20mA"2 Approx. AFBDH

*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.
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CHAPTER 9 DISPLAY UNIT

CHAPTER 9 nDispPLAY UNIT

This chapter describes the functions of the display unit that can be used 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.

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 module, the status of the
system can be checked and the system settings can be changed without the software package.

In addition, if a problem occurs, the cause of the problem can be identified by displaying the error information.

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

» Checking and Clearing Errors (7 Page 155, Section 9.4)

9.2 Menu Transition

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

(a) L60AD4
— - CPU MON/TEST
— - CPU SETTINGS
— - MOD MON/TEST —7— - SPECIFY I/O No. —— - BUF MEM MON/TES
— -MODULE LIST ——
—— - MOD SETTINGS —T1— - SPECIFY I/O No. —— - INIT CHANGE - CH1 T - A/D CONVERSION
—— - CH2 —— - AVE PROCESSING
— *MODULE LIST —— — - CH3 —— * 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
—— - SHIFT

—— - DIGITALCLIP

— - INPUT SIG ENH
—— - COMMON —— - CONVERSION SPD

145
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(b) L6OADVLS, L60ADILS

- CPU MON/TEST
- CPU SETTINGS
- MOD MON/TEST

- MOD SETTINGS

- USER MESSAGE

- OPTIONS

(2) Screen transitions up to the initial setting change screen

The diagram below shows how the screens transition to the initial setting change screen.

- SPECIFY 1/0 No.

- MODULE LIST
- SPECIFY 1/0O No.

- MODULE LIST

—7—  INIT CHANGE

—7— - BUF MEM MON/TES

- CH1

- CH2 —
- CH3 —
- CH4 —
- CH5 —
- CH6 —
- CH7 —
- CHg —

- 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

- INPUT SIG ENH
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(a) L60AD4

A/D conversion enable and
disable setting screen

Standby screen A/D CONVERSION Averaging process setting
q -ENABLE window
2008/04/20 (W) DISALE FIE PROGESSING
12:00:00
> -TIME AVERAGE
Time, count, moving average -GOUNT AVERAGE
setting screen -MOVING AVERAGE
TIME/COUNT/MOV
i i 00000 Process alarm setting screen
Function selection screen PROCESS ALARM
MENU SELECT > -DISABLE
+OPU SETTINGS » Process alarm upper upper -ENABLE
-MOD MON/TEST » limit value screen
-MOD SETTINGS » PRALARM UPR/UPR
s 00000 P et vaue sareen -
PRALARM UPR/LWR
Module setting_module Module setting_start I/O Process alarm lower upper > 00000
specification_screen ’ No. specification screen limit value screen
MENUDMOD SET 1/0 No. PRALARM LWR/UPR
-SPECIFY 1/0 No. g Process alarm lower lower
‘MODULE LIST - 0000H => 5 — 00000 limit value screen
g PRALARM LWR/LWR
a Input signal error > 00000
;_—’, setting screen
Module setting_module (cgo INPUT SIG ERR
selection screen -DISABLE . .
-01:1/0 No. 0010H é > -ENABLE g eroon <
N BLT-IN CC-Link ) g INPUT SIG VALUE =
-02:1/0 No. 0030H > 2
L60AD4 _ _ 050 3
Scaling setting screen 2
Initial setting change screen Change item selection menu screen Sg?;}\gﬁE §:
: ’ Scali limi
g S A/D CONVERSTON =P C\ABLE *Yalio Sargen
-AVE PROCESSING SCALE UP LINIT
- TIME/COUNT /MOV >
-PROCESS ALARM Scaling lower limit 00000
-PRALARM UPR/UPR value screen
l -PRALARM UPR/LWR SCALE LOW LIMIT p——
-PRALARM LWR/UPR # conversitgna:/aﬁli sc?een
Parameter-valid drive -PRALARM LWR/LWR 00000 SHIET
confirmation screen * - INPUT SIG ERR —— 00000
The change will -INPUT SIG VALUE m— >
; . igital clipping
be appl led to SCALING enable/disable setting screen
. SCALE LOW L I M [ T Input signal error detection
q -DISABLE extension setting screen
SHllE -ENABLE INPUT SIG ENH
-DIGITALCLIP -DISABLE
- INPUT SIG ENH
Channel selection screen > ’ UPR/LWR
-CH1 Common setting item Conversion speed -LWR
selection menu screen setting screen -UPR
Ll ~CONVERSION SPD CONVERSION SPD - DISCONNECT
- CH3 -20us
-CH4 ) -80us
- COMMON _I s
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(b) L6OADVLS, L60ADILS

Standby screen

2009/04,/20 (MON)
12:00:00

}

Function selection screen
-CPU SETTINGS »
-MOD MON/TEST »
-MOD SETTINGS »

}

Module setting_module '
specification screen

Module setting_start 1/0
No. specification screen

MENU>MOD SET
-SPECIFY 1/0 No.

-MODULE LIST ™

1/0 No.

0000H

Module setting_module
selection screen

o

*01:1/0 No.0010H
BLT-IN CC-Link
+02:1/0 No. 0030H
L60ADVLS

A/D conversion enable and

disable setting screen

—

A/D CONVERSION
-ENABLE
-DISABLE

>

Time, count, moving average

setting screen

TIME/COUNT/MOV
00000 Process alarm setting screen
PROCESS ALARM
> -DISABLE
Process alarm upper upper -ENABLE

limit value screen

—

PRALARM UPR/UPR

00000

-

u@a10s abueyo Bumas enu|

P

rocess alarm lower upper
limit value screen

>

PRALARM LWR/UPR

00000

>

Input signal error
setting screen

INPUT SIG ERR
-DISABLE
-ENABLE

>

Initial setting change screen

- INIT CHANGE

v

Parameter-valid drive
confirmation screen

The change will
be applied to
the parameter

v

Channel selection screen
-CH1
-CH2
-CH3
-CH4
-CH5
-CH6
-CH7
-CH8
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-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
- INPUT SIG ENH

Change item selection menu screen

Scaling setting screen

SCALING
-DISABLE
-ENABLE

Scaling lower limit
value screen

SCALE LOW LIMIT

00000

>

Averaging process setting
window

AVE PROCESSING
- SAMPLING

-TIME AVERAGE
-COUNT AVERAGE
-MOVING AVERAGE

Process alarm upper lower
limit value screen

PRALARM UPR/LWR

00000

Process alarm lower lower
limit value screen

PRALARM LWR/LWR

00000

Input signal setting
value screen

INPUT SIG VALUE

050

Scaling upper limit
value screen

SCALE UP LIMIT

00000

Input signal error detection
extension setting screen

INPUT SIG ENH
-DISABLE
-UPR/LWR

-LWR

-UPR
-DISCONNECT




9.3

List of Setting Value Change Screens

CHAPTER 9 DISPLAY UNIT

The following is a list of setting value change screens.

(1) L60AD4
(a) 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 setting AVE PROCESSING Selection — —
;Zfa'g‘;erage/ Count Average/Moving TIME/COUNT/MOV Numeric 62500 0
Warning output setting PROCESS ALARM Selection — —
Process alarm upper upper limit value PRALARM UPR/UPR Numeric 32767 -32768
Process alarm upper lower limit value PRALARM UPR/LWR Numeric 32767 -32768
Process alarm lower upper limit value PRALARM LWR/UPR Numeric 32767 -32768
Process alarm lower lower limit value PRALARM LWR/LWR Numeric 32767 -32768
Input signal error detection function INPUT SIG ERR Selection — —
Input signal error detection setting value INPUT SIG VALUE Numeric 250 0
Scaling function SCALING Selection — —
Scaling upper limit value SCALE UP LIMIT Numeric 32000 -32000
Scaling lower limit value SCALE LOW LIMIT Numeric 32000 -32000
Shifting amount to conversion value SHIFT Numeric 32767 -32768
Digital clipping function DIGITALCLIP Selection — —
1;75; signal error detection enhancing setting INPUT SIG ENH Selection _ _
Conversion speed CONVERSION SPD Selection — —
(2) L60ADVLS, L60ADILS
(a) 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 setting AVE PROCESSING Selection — —
E\:‘:a’:;erage/ Count Average/Moving TIME/COUNT/MOV Numeric 62500 0
Warning output setting PROCESS ALARM Selection — —
Process alarm upper upper limit value PRALARM UPR/UPR Numeric 32767 -32768
Process alarm upper lower limit value PRALARM UPR/LWR Numeric 32767 -32768
Process alarm lower upper limit value PRALARM LWR/UPR Numeric 32767 -32768
Process alarm lower lower limit value PRALARM LWR/LWR Numeric 32767 -32768
Input signal error detection function INPUT SIG ERR Selection — —
Input signal error detection setting value INPUT SIG VALUE Numeric 250 0
Scaling function SCALING Selection — —
Scaling upper limit value SCALE UP LIMIT Numeric 32000 -32000
Scaling lower limit value SCALE LOW LIMIT Numeric 32000 -32000
12:3; signal error detection enhancing setting INPUT SIG ENH Selection _ o
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(3) A/D conversion enable/disable setting

Select "ENABLE" or "DISABLE" in the "A/D CONVERSION" screen.
"A/D CONVERSION" screen

ADEBRFTRL
367
I

A/D CONVERSION
-ENABLE
-DISABLE

(4) Averaging process setting

In the "AVE PROCESSING" screen, select whether to perform sampling processing or averaging processing

(time average, count average, moving average).
"AVE PROCESSING" screen

FHNEETE
H$07° Yoy R
- B T 14

- EIET

AVE PROCESSING
- SAMPL ING

-TIME AVERAGE
-COUNT AVERAGE

)

"TIME/COUNT/MOV" screen

FrfEl/ (B %/ 8 8

00000

TIME/COUNT/MOV

00000

Table of input items

1.

1.

Use the A and V¥ buttons to select "ENABLE" or
"DISABLE", and then confirm with the button.

Use the A and V¥ buttons to select "SAMPLING",
"TIME AVERAGE", "COUNT AVERAGE", or
"MOVING AVERAGE", and then confirm with the

.Jox) button. (If you selected any item other than
"SAMPLING", proceed to step 2.)

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.

* L60AD4
Input range
Input item Conversion speed
Input upper limit Input lower limit
20ps 1500 2
TIME
80us/1ms 5000 2
COUNT 20us/80us/1ms 62500 4
MOV 20us/80us/1ms 1000 2
* L60ADVLS, L60ADILS8
Input range
Input item
Input upper limit Input lower limit
TIME 5000 4
COUNT 62500 4
MOV 1000 2

Point/’

A value between 0 and 62500 can be input for any type of averaging processing on the display unit. However, if the value is
outside the setting range of the selected averaging processing, an error occurs on the A/D converter module.




(5) Warning output setting

CHAPTER 9 DISPLAY UNIT

Select "DISABLE" or "ENABLE" in the "PROCESS ALARM" screen.
"PROCESS ALARM" screen

7" REATI-LERTE
cEE

-

PROCESS ALARM
-DISABLE
-ENABLE

)

"PRALARM UPR/UPR" screen

7" nta75-LE ER

00000

PRALARM UPR/UPR

00000

1

"PRALARM UPR/LWR" screen

7" RtA77-A L TFIR

00000

PRALARM UPR/LWR

00000

\

"PRALARM LWR/UPR" screen

7" ntR77-LF LR

00000

PRALARM LWR/UPR

00000

\

"PRALARM LWR/LWR" screen

7" 0tA7I-LF R

00000

PRALARM LWR/LWR

00000

Table of input items

1.

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 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.

Input item

Input range

Input upper limit

Input lower limit

PRALARM UPR/UPR

PRALARM UPR/LWR

PRALARM LWR/UPR

PRALARM LWR/LWR

32767

-32768
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(6) Input signal error detection setting

Select "DISABLE" or "ENABLE" in the "INPUT SIG ERR" screen.
"INPUT SIG ERR" screen

INPUT SIG ERR
-DISABLE
-ENABLE

\

"INPUT SIG VALUE" screen

INPUT SI1G 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  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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(7) Scaling setting
Select "DISABLE" or "ENABLE" in the "SCALING" screen.

"SCALING" screen 1. Usethe A and ¥ buttons to select "DISABLE" or
Ar-)yh 2 5E SCAL ING "ENABLE", and then confirm with the button. (If
E 35 -DISABLE you selected "ENABLE", follow the rest of the
A -ENABLE procedure.)
¥
"SCALE UP LIMIT" screen 2. Move the cursor using the  and p buttons, then
A—-Uuh LR SCALE UP LIMIT increment or decrement the value at the cursor,

using the A and V¥ buttons, respectively. Confirm

LI Ly with the button.
)
"SCALE LOW LIMIT" screen 3. Move the cursor using the 4 and p buttons, then
A-U0h TR SCALE LOW LIMIT increment or decrement the value at the cursor,
using the A and ¥ buttons, respectively. Confirm
oot JELEY with the button.

Table of input items

Input range
Input item
Input upper limit Input lower limit
SCALE UP LIMIT
32000 -32000

SCALE LOW LIMIT =
w
r
@
(8) Shifting amount to conversion value S
[0]
Set the shifting amount to conversion value in the "SHIFT" screen. 2
" " «Q
SHIFT" screen 1. Move the cursor using the ¢ and p buttons, then <
EHiE ) 2 SHIFT increment or decrement the value at the cursor, i
using the A and V¥ buttons, respectively. Confirm %’,
Uoast S50 with the Jov) button. A
Input item lists 2

Input range

Input item
Input upper limit Input lower limit

SHIFT 32767 -32768

Point/

The "Shifting amount to conversion value" is reflected to the scaling value regardless of turning on and off Operating
condition setting request (Y9). However, when the "Shifting amount to conversion value" is set in a display unit, it is not
reflected just after setting. As well as other functions of display unit, turn the CPU module STOP — RUN — STOP — RUN to
reflect the setting value.
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(9) Digital clipping enable/disable setting

Select "DISABLE" or "ENABLE" in the "DIGITALCLIP" screen.
"DIGITALCLIP" screen

TAY V)T
g 3]

A

SF %

RO

DIGITALCLIP
-DISABLE
-ENABLE

1. Usethe A and V¥ buttons to select "DISABLE" or
"ENABLE", and then confirm with the button.

(10)Input signal error detection extension setting
Select a detection method in the "INPUT SIG ENH" screen.

"INPUT SIG ENH" screen

1. Usethe A and V¥ buttons to select "DISABLE" or
"ENABLE" from the following detection methods,

)kﬂj:lf%%%& IngI\BEéG 2l and then confirm with the button.
- EF RS -UPR/LWR » DISABLE
- TIRRH -LWR * UPR/LWR
*« LWR
* UPR
* DISCONNECT
. O
Point />

When "INPUT SIG ENH" is set to other than "DISABLE", setting "INPUT SIG ERR" to "ENABLE" is not necessary. The
setting of "INPUT SIG ERR" will be ignored.

(11)Conversion speed setting

In the "CONVERSION SPD" screen, specify the conversion speed of the A/D conversion processing.

"CONVERSION SPD" screen 1. Usethe A and V¥ buttons to select the conversion

EHORERE CONVERSION SPD speed, and then confirm with the Jov button.
-20us -20us

-80us -80us

-1ms -1ms
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9.4 Checking and Clearing Errors

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

clear an error during its occurrence.

(1) Checking the error
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".
For details on the error codes or alarm codes, refer to the following.

« Error Code List ([ Page 179, Section 11.4)
« Alarm Code List ([ = Page 183, Section 11.5)

When an error occurs in the A/D converter module with a start I/O number of 10
"Buffer memory monitor/test" screen 1 Press the button

N 77 AEYESS/FAR -BUF MEM MON/TES

N
"Buffer memory address input format selection" screen 2_ Use the A and V¥ buttons to select "DEC" for the
N yI7REYTE LA BUFF MEM ADDR input format of the buffer memory address, and
ABfH INPUT FORMAT then confirm with the button.
- 101 -DEC
- 161 -HEX
d
"Buffer memory address setting” sereen 3. Move the cursor using the < and P buttons, then
N YITFRYTE LA BUFE MEM ADDR increment or decrement the value at the cursor,
using the A and V¥ buttons, and set the value to 19.
00019 00019 Confirm with the button.
N
"Buffer memory monitor” screen 4. You can check the error that occurred, in the "Buffer
0010H 19 16%| [0010H 19  1T16 memory monitor” screen.
112 112
FEDCBA9876543210 FEDCBA9876543210
[ [ ] in
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(2) Clearing errors

An error can be cleared by eliminating the cause of the error, and turning on and off Error clear request (YF) from
"Device Monitor/Test".

When an error occurs in the A/D converter module with a start I/O number of 10

"CPU monitor/test” screen 1. Usethe A and V¥ buttons to select "DEV
#=1->CPUE=4/TAb MENU>CPU MON/TES MON/TEST", and then confirm with the button.
T N {REZ4/7Ab -DEV MON/TEST

TN AT > -DEVICE CLEAR »
- 58 #{ON/OFF » -FORGED ON/OFF »

{
"Device monitor" screen 2_ Press the <« button.
X0 168 X0 IT16
0 0

FEDCBA9876543210 FEDCBA9876543210

{
"Device selection” window 3. Usethe A and V¥ buttons to set the device to Y.
- X X Confirm with the button.
=Y Y
=M M
- L L
I
"DEVICE No. SET" screen 4. Set the device as a target of Error clear request
7 " {2No. 55 DEVICE No. SET (Y1F). Confirm with the button.
Y Y
0000 0000
2
"Device monitor" screen 5_ Press the button.
Y1F 16%& Y1F IT16
0 0

FEDCBA9876543210 FEDCBA9876543210

I
"Device test" screen 6_ Press the button.
T N {ATAb DEVICE TEST
Y1F Y1F
OFF OFF
I
7. Usethe A and V¥ buttons to select ON. Confirm
T N {ATAb DEVICE TEST
Y1F Y1F with the button.
ON ON
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CHAPTER 10 PROGRAMMING

CHAPTER 10 PROGRAMMING

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 creating a program )

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

Do the setting by using a program.

Initial setting I

NO

Use the configuration function?

y

i | * A/D conversion enable/disable program
E + Averaging processing setting program

' | - Conversion speed setting program*2

1 | = Scaling function program*1

E + Shift function program*1*2

Switch setting, parameter setting, and auto refresh
setting - Digital clipping function program*1*2

- Difference conversion function program*1*2

+ Logging function program*1*2

- Flow amount integration function program*1*2
+ Input signal error detection function program*!

- Warning output function (process alarm) program*?

*1 A program that is created according to
the function to be used

*2 Creating this program is only necessary
for the L60ADA4.

Program to read a digital output value, scaling value
(digital operation value), warning output flag (process
alarm), and input signal error detection flag

Buiwweiboid Joj ainpadold L0l

______________________________________________________________ (2) Auxiliary program*3 f____,

E Error reset program I *3 A program that is added e)ccording to the control :
] target (Create a program if needed.) ,

( End creating a program b
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10.2 When Using the Module in a Standard System
Configuration

This section describes the following system configuration and a program example of operation condition.

(1) System configuration

The following shows a system configuration example.

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

\ /Output module (LY42NT1P)
5 ~ /

I

Power supply module (L61P) _-¥ X/Y00 X/Y10 X/Y30 X/Y40 X/Y50 END cover (L6EC

to to to to to
XIYOF X/Y2F X/Y3F X/YAF X/Y8F

(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.
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(3) Switch setting

Set the input range and the operation mode.

) Project windowe>[Intelligent Function Module]=>[L60AD4]=>[Switch Setting]

Input Range Setting
CH Input range |
CH1 (4 to 20mA B

CH2 |4 to 20mA
CH3 |4 to 20mA

CH4 |4 to 20mA

Drive Mode Setting

INurmaI {A/D Converter Processing) Mode ;I

*The following are available for the Input Range Setting,
for product information 130410000000000-A ar later,
-4 to 20mA (extension mode)

- 1 to 5V (extension mode)

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

Default value will be shown in the dialog if the Switch Setting of the PLC
parameter contains an out-ofrange value.

QK Cancel

uone.nbiyuo) wejsAg piepuels e ul 8\npoy 8y} Buisn usym 2oL
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(a) Channel setting

(4) Initial setting description

(b) Device for user

Description
Item "
CH1 CH2 CH3 CH4™
A/D conversion enable/disable setting Enable Enable Enable Disable
Averaging process setting Sampling processing Count average Moving average Sampling processing
Time Average/ Count Average/Moving 0 50 times 10 times 0
Average
Conversion speed setting™ 20ps
Warning output setting Disable Enable Disable Disable
Process alarm upper upper limit value 0 2000072 0 0
Process alarm upper lower limit value 0 180002 0 0
Process alarm lower upper limit value 0 300072 0 0
Process alarm lower lower limit value 0 02 0 0
Input signal error detection setting Enable Disable Disable Disable
Input signal error detection setting value | 10.0% 5.0% 5.0% 5.0%
| t si | detecti tensi
nut signal error detection exiension 1 nyisable Disable Disable Disable
setting
Scaling enable/disable setting Disable Disable Enable Disable
Scaling upper limit value 0 0 32000 0
Scaling lower limit value 0 0 0 0
Shifting amount to conversion value™ 0 0 10000 0
Digital clipping function enable/disable . . .
g Disable Disable Enable Disable
setting
*1 When using the L60ADVLS8 or L60ADILS8, configure the same setting for CH5 to CH8.
*2 When using the L60ADVLS8 or L60ADILS, set values within the digital output range of the input range used.
*3 The L60ADVLS8 or LE0ADIL8 does not supprt this item.

Device Description
D1(D11) CH1 Digital output value
D2(D12) CH?2 Digital output value
D8 Input signal error detection flag
D10 Error code
D18 Warning output flag
D28(D13) CH3 Scaling value (digital operation value)
MO CH1 A/D conversion completed flag
M1 CH2 A/D conversion completed flag
M2 CH3 A/D conversion completed flag
M20 to 27 Warning output flag
M50 to 53 Input signal error detection flag
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 4 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 windowe>[Intelligent Function Module]=>[L60AD4]=>[Parameter]

Display Filker |Display All

Item
-| Basic sefting
AJD conversion enablefdisable setting
Averaging process setking

Time Average/ Count Average/Moving
Average
Conversion speed setting
-1 Warning output function
‘“Warning output setting
Process alarm upper upper limit value
Process alarm upper lower limit value
Process alarm lower upper limit value
Process alarm lower lower limit value
= Input signal error detection
Input signal error detection setting
Input signal error detection setting value
Input signal error detection
enhancing
{Available to Product Information
130410000000000-A or later})
Input signal error detection extension
sekking
- Scaling function
Scaling enablefdisable setting
Scaling upper limit value
Scaling lower limit walue
Shift function
{Available to Product Information
130410000000000-A or later})
Shifting amount o conversion value
Digital clipping function
- {Available to Product Information
130410000000000-A or later})

Digital clipping Function enabledisable
=rthinn

Sets method of A/D conversion contral,

CH2 CH4 L]
:Enable :Enable 0:Enable 1:Disable
0:Sampling Processing 2:Count Average 3:Moving Average 0:Sampling Processing
o 50 Times 10 Times o
0:20us
Sets for warnings on A;/D conversion.
1:Disable 0:Enable 1:Disable 1:Disable
1] 20000 1] 1]
1] 15000 1] 1]
1] 3000 1] 1]
1] 1) 1] 1]
Sets for input signals on A/D conversion.
0:Enable 1:Disable 1:Disable 1:Disable
10,0 % 5.0 % 5.0 % 5.0 %
Set input signal error detection {enhancing) when & /D conversion is executed. Input signal error detection enhancing
function will be detected by the Input signal error detection setting value.
0:Disable 0:Disable 0:Disable 0:Disable =
Sets for scaling on A/D conversion.
1:Disable 1:Disable 0:Enable 1:Disable
1] 1] Fz2000 1]
1] 1] 1) 1]
Set shift function when A/D conversion is executed.
1) 1) 10000 1)
Set digital clipping function when A/D conversion is executed.
1:Disable 1:Disable 0:Enable 1:Disable e
>
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(b) Auto refresh setting

@ Project windowe=>[Intelligent Function Module]=>[L60ADA4]
=>[Auto_Refresh]

0030:L60AD4[]-Auto_Refresh

Display Filker IDispIay All LI

Ttem CHL [ CHz
|| Fransfer to PLE Transfers buffer memory data to the s
------ AJD conversion completed flag
------ Digital output walue 538 Dz
------ Mazirnum value
------ Minirnum value

Scaling walue (Digital operation
walue)

‘Warning output flag (Process
alarm)

------ Input signal error detection flag ]
------ Latest error code =]
------ Latest address of errar history
Difference conversion reference
wvalue
{Available to Product Information
130410000000000-4 of later)
Difference conversion status flag
------ (&vailable bo Produck Information L |

CH4

[

Dzs

Dis

Transfers buffer memory data to the specified device,
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(c) Writing parameter of intelligent function module

Write the set parameter to the CPU module and reset the CPU module, or then off and then on the

programmable controller power supply.

) [Online]e>[Write to PLC...]

==

(d) Program example

Read digital output values

or Power OFF — ON

U3\ pooo M

X0 X e Y ‘
I 15 15 rdi {MOV G10 1 K1MO; 1
o :
} {mMOV D1 D11 1
" '
} {mMOV D2 D12 1
M2
} {mov D28 D13
Process alarm occurrence status and processing at warning occurrence -
SM400
— | [MOv D18  K2m20; }
M22
i} I Processing when a warning occurs
M23
I I Processing when a warning occurs
Input signal error detection status and processing at error detection
SMA00 -
y {mMOv D8 'K1M50!
M50 I
"ﬂ 1 Processing when an input signal error is detected
X43 X3C
} {SET  Y3F 1
Error code display and reset processing
X3|F -
} {BCD D10 K4ys50 1
X44
i {SET Y3F I
Vel '
I Zdl Zdi LRST  Y3F ]
{END ]

CHAPTER 10 PROGRAMMING

Reads A/D conversion completed flag.

Reads CH1 Digital output value.

Reads CH2 Digital output value.
Reads CH3 Scaling value
(digital operation value).

Reads Warning output flag
(Process alarm).

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 Error clear request to reset the
input signal error.

Outputs the error code in BCD.

Turns on Error clear request.

Turns off Error clear request.

*1 When using the L6OADVLS8 or LEBOADIL8 and enabling A/D conversion for five channels or more, increase the number of
digits to be specified. (For example, change K1MO0 to K2MO.)

163

uone.nbiyuo) wejsAg piepuels e ul 8\npoy 8y} Buisn usym 2oL




(6) Program example when not using the parameter of intelligent function module

Initial settings

Enables CH1 to CH3 A/D conversion.
Sets CH2 Time/Count/Moving average.

Sets CH3 Time/Count/Moving average.
*3

Sets CH1 to CH3 Averaging processing. E
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 setting.
Sets CH3 Scaling lower limit value.
Sets CH3 Scaling upper limit value.
*3

Enables CH3 Digital clipping function.

Y

Sets CH3 Shifting amount to conversion.

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.

X30
it {SET  M100
M100 Y39  X39 o U3\
— | H {1 [MOV | HS8: GO
U3\
{MOV K50 G2
U3\
{MOV K10 G3
U N
: {MOV H320 G24
U3\
{MOV  HO G26
U3\
{mMOV  HOD G48
...... 2, ua\
{MOV ! KO ' G90
! U3\
{mMoV 1 K3000 ' Go1
U3\
{mov 1 K18000: Go2
i 1 U3\
{MOV | K20000, G93
U3\
{MOV  HOE G47
U3\
{MOV K100 G142
U3\
{mMOV  HoB G53
U3\
{MOV KO G66
U3\
{MOV  K32000 G67
e VS
; {MOV  HOB G29
‘ U3\
- {mMOV  K10000 G152
{SET Y39
{RST  M100
X30 Y39 X39
} { } HF {RST Y39
Reads digital output values .
X40  X30  X3E Y39 U3\ -4
I { {1 HF fmov @10 ikimo:
MO U3\
} {MOV G11 D11
MH U3\
} {mMOV G12 D12
M2 U3\
} {MOV G56 D13
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Process alarm occurrence status and processing at warning occurrence

M4 \ . )
i| :00 [MOV %%0 TK2M20" 1 Reads Warning output flag
------- (Process alarm).
NIIA2|2 [ P - - Processing when a warning occurs for
M 1 rocessing when a warning occurs T
CH2 process alarm upper limit value
"/,|A2,3 I - - Processing when a warning occurs for
s 1 Processing when a warning occurs N
. ) ) ) CH2 process alarm lower limit value
Input signal error defection status and processing at error detection .
SM400 U\ 4
— | {MOV  G49 1 K1M50; J Reads Input signal error detection flag.
M50 | ) . . .
A} | Processing when an input signal error is detected Processing at input signal error detection
in CH1
X43 X3C
—N— | {SET  Y3F ] Turns on Error clear request to reset the
Error code display and reset processing input signal error.
X3F U3\
— | {BCD G19 K4Y50 ] Outputs the error code in BCD.
X44
it {SET  Y3F ] Turns on Error clear request.
Y3F X3C X3F
— W v s {RST  Y3F ] Turns off Error clear request.
{END ]

*1 When using the L60ADVLS or L60ADIL8, change H8 to HF8.

*2 When using the L60ADVLS or L60ADILS, this setting is not required.

*3 When using the LBOADVLS8 or L60ADILS, set values within the digital output range of the input range used.

*4 When using the LEOADVLS8 or L60ADIL8 and enabling A/D conversion for five channels or more, increase the number of
digits to be specified. (For example, change K1MO0 to K2MO.)
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103 When A/D Converter Module is Connected to Head
Module

This section describes the system configuration of A/D converter module and a program example of operation
condition.

(1) System configuration
The following describes the system configuration examples when the A/D converter module is mounted to a head
module.

Power supply module (Q62P)
CPU module (Q10UDHCPU)
Master/local module (QJ71GF11-T2)

Power supply module (L61P)
Head module (LJ72GF15-T2)
A/D converter module (L60AD4)

Input module (QX10) Input module (LX40C6)
Output module (QY10) Output module (LY10R2)
END cover (L6EC)

X/Y00 X/Y20  X/Y30 X/Y1000 X/Y1010 X/Y1020
to to to to to to
XIY1F  XIY2F  X/Y3F X/Y100F X/Y101F X/Y102F

Masster station (Station No.O)/ \ Intelligent device station (Station No.1)

Ethernet cable (1000BASE-T)

Network No.1

(2) Programming conditions
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.
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CHAPTER 10 PROGRAMMING

(3) Description of initial settings

(4)

Description
Item "
CH1 CH2 CH3 CH4™1

A/D conversion enable/disable setting Enable Enable Enable Disable
Averaging process setting Sampling processing Count average Moving average Sampling processing
Time A /Count A / Movi

ime Average/Count Average/ Moving 0 50 times 10 times 0
Average
Conversion speed setting™ 20ps
Warning output setting Disable Enable Disable Disable
Process alarm upper upper limit value 0 200002 0 0
Process alarm upper lower limit value 0 180002 0 0
Process alarm lower upper limit value 0 300072 0 0
Process alarm lower lower limit value 0 02 0 0
Input signal error detection setting Enable Disable Disable Disable
Input signal error detection setting value | 10.0% 5.0% 5.0% 5.0%
Input si | detecti tensi

nput signal error aetection extension | pysable Disable Disable Disable
setting
Scaling enable/disable setting Disable Disable Enable Disable
Scaling upper limit value 0 0 32000 0
Scaling lower limit value 0 0 0 0
Shifting amount to conversion value™ 0 0 10000 0
Digital clipping function enable/disable . . .

a3 Disable Disable Enable Disable

setting

*1 When using the L60ADVLS8 or L60ADIL8, configure the same setting for CH5 to CH8.
*2 When using the L60ADVLS or L60ADILS, set values within the digital output range of the input range used.
*3 The L60ADVLS or L60ADIL8 does not supprt this item.

Devices used by a user

Device Description
W1000 A/D conversion completed flag
W1001 CH1 Digital output value
W1002 CH2 Digital output value
W1008 Input signal error detection flag
W1010 Latest error code
W1018 Warning output flag (Process alarm)
W1028 CH3 Scaling value (digital operation value)
MO CH1 A/D conversion completed flag
M1 CH2 A/D conversion completed flag
M2 CH3 A/D conversion completed flag
M20 to M27 Warning output flag (Process alarm)
M50 to M53 Input signal error detection flag
X20 Digital output value read command input signal
X23 Input signal error detection reset signal QX10 (X20 to X2F)
X24 Error reset signal
Y30 to Y3F Error code display (BCD 4 digits) QY10 (Y30 to Y3F)
SB49 Data link status (own station)
SWBO0.0 Data link status (each station) (station number 1)
NO Nesting (station number 1)
M100 Flag for meeting the communication condition (station number 1)
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(5) Setting on master station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC Series" and select "Q10UDH" for "Type".

) [Project]=>[New...]

Series: [aceu (@mode) =l

Type: |QiounH ~|

Project Type: | simple Project |
™ Use Label

Language: ILadder LI

Cancel |

2. Display the network parameter setting screen and configure the setting as follows.

\@ Project window=>[Parameter]=>[Network Parameter]
=>[Ethernet/CC IE/MELSECNET]

™ Set network configuration setting in CC IE Field configuration window

168



CHAPTER 10 PROGRAMMING

3. Display the Network Configuration Setting screen and configure the setting as follows.

\Q Project windowe>[Parameter]=>[Network Parameter]
o> [Ethernet/CC IE/MELSECNET]e> [ Hebwork Corfinuration Setting | button

.": Network Parameter CC IE Field Network Configuration Setting Module No:1

Set up Mebwork configuration,

Assi t Method
RIS [ The column contents for refresh device will be changed corresponding to refresh parameter setting contents,

" Points/Start Flease reopen the window after completing refresh parameter setting when changing refresh parameter,

{+ Start/End

RxfRY Setting R R Setting Refresh Dey
Humber of PLCs | Station Ma, Station Type Points | Start | End | Poinks | Start | End R | Ry
1 1 |intelligent Device Station + | 256 oooo| oorF] 25a| oooo| ooFF[RiDoo(zSe) [[¥1000z56) [

4. Display the Auto Refresh setting screen for the A/D converter module (L60AD4) and configure the
setting as follows.

\Q Project window=>[Parameter]=>[Network Parameter]
2> [Ethernet/CC IE/MELSECNET]=>| Refresh Parameters | button

." Network Parameter CC IE Field Refresh Parameter Module No:1

Assignment Method
" Points/Start
{+ Start/End
Link Side: PLC Side o
Dev, Mame | Paoinks Stark End Dev, Mame | Paoinks Stark End  —]
Transfer 5B SE 51z oooo 01FF H SE - 51z oooo 01FF
Transfer S S 51z oooo 01FF H S - 51z oooo 01FF
Transfer 1 R® - 256 oooo O0FF H * - 256 1000 10FF
Transfer 2 RY - 256 oooo O0FF H i - 256 1000 10FF
Transfer 3 R - 256 oooo O0FF H e - 256 ooooo O000FFE
Transfer 4 R - 256 000 O0FF H e - 256 ooioog DDIDFFl
Transfer 5 - - -
Transfer & - - -
Transfer 7 - - -
Transfer & -  nd - -

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

) [Online]e>[Write to PLC...]

<=
or Power OFF — ON

8|NPOJ\ PeSH 0} PeOsUU0Y S| 8INPOJA JelBAU0D (/Y USUM €01
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(6) Setting by intelligent device station

1. Createa project for GX Works2.
Select "LCPU" for "PLC Series" and select "LJ72GF 15-T2" for "Type".

O [Project]=>[New..]

Mew Project E
Series: [Lepu =
Type: [Li726F15-T2 |
Project Type: ISimpIe Praoject ;I

[T Use Label
Language: ILadder ;I
: Cancel |

2. Display the PLC Parameter setting screen and configure the setting as follows.

@ Project window=>[Parameter]=>[PLC parameter]=>"Communication Head Setting"

CC-Link IE Field Communication Head Parameter, Setting

Communication Head Setting |PLC Marme IPLC Syskem IPLC RAS IOperation Setting II,l’O Assignrment

—CC-Link IE Field Metwork Setting

Mode IOnIine hd l

Mebwark Na, 1 (1to 2390

Station Ma. ! {1 to 120)

* Operating with station Mo, setting of CC IE Field diagnostics
in master station when network Mo, and station Mo, are
blank in online setting.

Hold §Store in Flash ROM) PLC diagnostic error history and system error
histary by POWER-OFF{RESET,
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CHAPTER 10 PROGRAMMING

3. Add the A/D converter module (L60AD4) to the GX Works2 project.

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

New Module |X|

~Module Selection

Module Type

Madule Hame |Lenans =l

r—Mount Position

Base Mo, I VI Mounted Slat Mo, I 0 _q Acknowledge If0 Assignment

¥ Specify start 2 address | 0000 (HY 1 Module Occupy [16 points]

- Title Setting
Title

Ok I Cancel |

4. Display the Switch Setting screen for the A/D converter module (L60AD4) and configure the
setting as follows.

@ Project windowe> [Intelligent Function Module]=>[L60AD4]=>[Switch Setting]

m

Input Range Setting

CH Input range |
CH1 4 to 20mA L

CHZ  |4to 20mA
CH3  |4to 20mA

CH4  |4to 20mA

Drive Mode Setting

INormaI (A/D Converter Processing) Mode LI

*The following are available for the Input Range Setting,
for product information 130410000000000-A or later.
-4 to 20mA (extension mode)

- 1to 5V (extension mode)

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

Default value will be shown in the dialog if the Switch Setting of the PLC
parameter contains an out-ofrange value.

oK I Cancel

8|NPOJ\ PeSH 0} PeOsUU0Y S| 8INPOJA JelBAU0D (/Y USUM €01
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5. Display the initial setting screen for the A/D converter module (L60AD4) and configure the setting

as follows.

) Project window=>[Intelligent Function Module]=>[L60AD4]<>[Parameter]

Display Filer ID\sp\ay Al

El

Ttem

CHL |

CcHz

CH3

CH4

[=] Basic setting
- &/D conversion enablejdisable setting

- Awveraging process setting

_ Time Average/ Count AverageiMaving
Average
- Conversion speed setting

[=] Warning output function
- Warning outpuk setting

* Process alarm upper upper limit value
* Process alarm upper lower limit; value

Process alarm lawer upper limit value

- Process alarm lower lower limit value

[=| Input signal error detection
- Input signal error detection setting

Input signal error detection setting
valug

Input signal error detection
=) enhancing

(Awailable to Product Information
1304 10000000000-A or later)

Input signal error detection extension
setting

[=] Scaling function

Scaling enablejdisable setting

Scaling upper limit value

- Scaling lower limit valus

Shift function
=l {Available to Product Information
. 130410000000000-A or later)

Shifting amaount to conversion value

Digital clipping function
=l {(Available to Product Information
130410000000000-A or later)

Digital clipping function enablefdisable
setking

Seks method of AfD conversion contral.

Sets method of /D conversion control.

0:Enable D:Enablz

0:5ampling Processing 2:Count Average

a 50 Times
0:20us

Sets for warnings on A/D conversion.
1:Disahle 0:Enahle
o 20000

o 15000

a 3000

] 0

Sets for input signals on A/D conversion.
0:Enable 1:Disable
10.0 % 5.0 %

D:Enablz
3:Moving Average

5 Times

1:Disshle
o

1:Disable
5.0%

1:Disable
0:5ampling Processing

0

1:Disable
0

1:Disable
5.0%

Set input signal error detection {enhancing) when A/D conversion is executed. Input signal error detection enhancing function will be detected by

the Input signal error detection setting walue.

0:Disahls 0:Disable
Sets for scaling on A/D conversion.

1:Disable 1:Disable
o o

o o

Set shift function when A/D conversion is edecuted.

Set digital clipping function when A/D conversion is executed.

1:Disable L:Disable

0:Disahle

0:Enabls
32000
o

10000

0:Enable

0:Disabls

1:Disable
0
0

1:Disable
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CHAPTER 10 PROGRAMMING

6. Display the Auto Refresh setting screen for the A/D converter module (L60AD4) and configure the
setting as follows.

) Project window=>[Intelligent Function Module]=>[L60AD4]
=>[Auto_Refresh]

{3F 0000:1 60ADA[]-Auto_Refresh

Display Filker IDispIay All LI

Ttem CHL [ CHz [ CH3 CH4
=] Fransfer fo PLEC
------ AJD conversion completed flag W1000
------ Digital output walue W1001 w100z
------ Mazirnum value
------ Minirnum value

______ Scaling walue (Digital operation
walue) W10za B

| >

______ ;\lu':rrnl:l)ng output flag (Process Wi0la
------ Input signal error detection flag W1008
------ Latest error code w1010
------ Latest address of errar history
Difference conversion reference
wvalue
{Available to Product Information
130410000000000-4 of later)
Difference conversion status flag
------ {Available to Product Information
130410000000000-4 of later)

Logging hold flag

|=

Transfers buffer memory data to the specified device,

7. Write the set parameter to the head module and reset the head module, or turn off and then on the
programmable controller power supply.

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

<=
. or Power OFF—ON
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(7) Program example

The following shows a program example. The program can be written to the CPU module of the master station.

SB49  SW0BO.C
_/"I Al

{mMC  NO M100 ]
NO__M100
Reads digital output values *1
X20 X1000 X100E Y1009 Fmm——n
} { } { | F {mMov w1000 ;K1MO: JReads A/D conversion completed flag.
MO
} {mMOV w1001 D11 J Reads CH1 Digital output value.
M1
} {MOV w1002 D12 1 Reads CH2 Digital output value.
M2 Reads CH3 Scaling value

L

} {MOV w1028 D13
Process alarm occurrence status and processing at warning occurrence

*1
SM‘}OO MOV W1018 'kiﬁ/fzb' 1 Reads the warning output flag
I L i '

_____ (Process alarm).

(digital operation value).

M22 I - - Processing when a warning occurs for
1T 1 Processmg when a warning occurs S
CH2 process alarm upper limit value

Nu'ﬁ?’ [ Processing when a warning occurs for

() 1 Processing when a warning occurs P
! i . . CH2 process alarm lower limit value
Input signal error defection status and processing at error detection

SM400 R "1 . . )
My [MOV  W1008 |KIM50! ] ][I?:gads the input signal error detection
M50 : ; :
"ﬂ I Processing when an input signal error is detected Proce_ssm_g at input signal error
detection in CH1
X23 X1OIOC rSET Y100F ] Turns on Error clear request to reset
) : ) - the input signal error.
Error code display and reset processing
X100F
} {BCD w1010 K4Y30 X Outputs the error code in BCD.
X24
i} {SET  Y100F J Turns on Error clear request.

— | +F ¥ {RST Y100F ] Turns off Error clear request.

{MCR  NO I

{END

*1 When using the LEOADVLS or L60ADIL8 and enabling A/D conversion for five channels or more, increase the number of
digits to be specified. (For example, change K1MO0 to K2MO0.)
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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 for 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:

Choose the checking methods for the purpose and application.
+ Checking on the module detailed Information (I~ Page 176, Section 11.1)
+ Checking by Latest Error Code (Un\G19) ([_ = Page 177, Section 11.2)
+ Checking on the module error collection function ([~ > Page 178, Section 11.3)
« Checking by a display unit ([__ = Page 155, Section 9.4)
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11.1

Checking on the Module Detailed Information

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

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

System Monitor

atus

170 A oo000010

Monitc Connection Channed List
{- [ Monitoring { [ Serial Port PLC Modue Connection(USE) System Image... ‘
-Main

[ Mainblock

[ Operation t Selected

Pain block.

Detaied information | Hjw Information |

Hladel

Slat 0

L6073

Diagnostics | Ermor Hisory Detal |
[~ Block. T Infarmation List  Main block.
- Parameter Lo NebworkNo,  Number Of
Power | Number OF Total | [ status | B2k | Model N Pairk: I—'—{
Slock |ocle  Blockfisme | SN0 S e ||| | St | face ame. o Type Foirt | Address | Station N, |Module Occupied
A Main block. Exist 1 . - [Power . Power . . . .
cPU L LEDSPU Display Module: -
LozcPLp - -
16Poink |Built-in I/O 1&Point | 0000
00 L LeoADd 16Poit Intel, L6Point 0010 B
& i
LEEC END Cover - - -
Leos |
O Eror © Voo Enor £ Moderate Eror ‘ ‘
i voor ror_© st Ever_© pssigrment nconest| |
Stop Moritar Print Product Tnformation List System Ervor History Closs
Module’s Detailed Inform:
Monitor Status Fadul
liMwmmg Madel Kame Le0AD4
i Address oo
Maunt Pasition Main black 0th slat

HIW Infarmation |

Froduct Information
Froduction Mumber

[130410000000000-A

=

1~ Module Information

Module Access

Status of External Powst Supply
Fuse Blown Status

Status of I/0 Address Yerify
10 Clear | Hold Setting

Moise Filker Setting

Input Type

Possible

Remote Password Setting Status [

o Errar

Latest Error Code

Update Error History |

rError and Solution

Error Clear

30 Clear Error Histary

Mo, Error Code

Contents:

Display Format

 HER
+ BEE

Salution:

E‘\a Boteom line:

e error history s seauentialy displayza From
1 old errar, The latest error (s displayed it

Stop Moritor

Close

176

1.

2.

Select the A/D converter module in "Main

Block" and click the Cetailed Information
button.

"Module's Detailed Information” of the

A/D converter module is displayed.
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11.2 Checking by Latest Error Code (Un\G19)

The following describes how to check the error codes and alarm codes in Latest error code (Un\G19).

\Q [Online] = [Monitor] => [Device/Buffer Memory Batch]

Device
{+ Device Name | TiC Set Yalue Reference Program Reference...
" Buffer Memary J | J
Modify Value. .. | Display Format. .. | Open Display Format...| Save Display Format... |

Dievice FIED|CEA9S|7 6|54/ 5(2/1|0 j
UtiG1s olojoolooloo oMY oooo uz| |
U1iGzo oooooooooooooooon 1]
U1iG21 gojojojojojooojoojooooa 1]

Point/’

When multiple errors or alarms occur, the latest error code or alarm code is stored in Latest error code (Un\G19).

(619\UN) 2p0Q Joug yseje Aq Buposyd z'L L
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1.3 Checking on the Module Error Collection Function

The module error collection function can store the errors that occurred in the A/D converter module to the CPU
module. Once being stored, the errors remain even after powering off or resetting the CPU module.

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

box.

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

Error History

Connection Channel List

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

5]

"Mumtw Status

‘ Stop Marnitor

’V | Setial Port PLC Madule Connection{LISE)

System Imade. .

Match all of the criteria below
Mone:

Errar History List

Displayed ErrorsjErrors: 22

Error Code Motation:  DEC (% HEX

Error Code

Clear Histary. ..

Date and Time

Model Name

Start /0

Refine Search

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

Error Details

Model Mame:  LE0AD4
Stark TiQ na1a
IMount Position  Main block Dth shot

Error and Solution | Tntelligent Moduls Information

Explanation

The setting of the intelligent function module switch 5
is other than 0,

Solution

Set & correct parameter valus In the parameter
setting of MELSOFT application.

Create CSV File... Close

(2) Errors to be collected
The A/D converter module reports the following contents to the CPU module:
 Error code list ([__ 5 Page 179, Section 11.4)

» Alarm code list ((__5Page 183, Section 11.5)
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11 .4 Error Code List

CHAPTER 11 TROUBLESHOOTING

The following table lists error codes. When an error occurs, the error code is stored in Latest error code (Un\G19).

The error is reported to the CPU module also.

Error code Target
. & Description and cause of error Action
(decimal) module
L60ADA The input range is set with a value outside the setting range for
100 L60ADVLS Switch 1 or 2 of the intelligent function module switch setting of Set a valid value to the input range for Switch 1 or 2
L60ADILS "PLC parameter". of the intelligent function module switch setting.
The channel with the invalid setting fits in O.
L60AD4 :?(t)::ae;Zgra::czrstzear?no?z;lure might have
111 L60ADVL8 A hardware failure has occurred on the module. gan, 9
occurred on the module. Please consult your local
L60ADIL8 . . .
Mitsubishi representative.
L60AD4 ) . ) . ) . . ) .
12 L60ADVLS A value other than 0 is set to Switch 5 on the intelligent function Set 0 to Switch 5 on the intelligent function module
LG0ADILS module switch setting of "PLC parameter". switch setting.
L60AD4 Check the digital output value.
113" L60ADVL8 The data in the flash memory has a problem. If there is a problem of the digital output value,
L60ADIL8 please consult your local Mitsubishi representative.
Start over the offset/gain setting of all channels
L60AD4 where the user range setting is used.
. An invalid value is set to the offset/gain setting. N ) g- .
120 L60ADVLS8 . = If the error occurs again, a failure might have
The channel where the error has occurred cannot be identified.
L60ADIL8 occurred on the module. Please consult your local
Mitsubishi representative.
Start over the offset/gain setting of the channel
. L60AD4 An invalid value is set to the offset/gain setting. where the error has ot?curred: .
120 L60ADVL8 The channel where the error has occurred fits in O If the error occurs again, a failure might have
L60ADIL8 ' occurred on the module. Please consult your local
Mitsubishi representative.
L60AD4 ’ ! . . ’ Lo
161172 LG0ADVLS The G(P).OGSTOR instruction was executed in the offset/gain Do not execute the G(P).OGSTOR instruction in the
LG0ADILS setting mode. offset/gain setting mode.
L60AD4 * The G(P).OGSTOR instruction has been consecutively « Execute the G(P).OGSTOR instruction only once
162 L60ADVLS executed. . ' . per' module. . .
LG0ADILS * For the offset/gain setting, a setting value has been « Write the setting value into the flash memory only
consecutively written to the flash memory more than 25 times. once for each offset/gain setting.
* Execute the G(P).OGLOAD and G(P).OGSTOR
* The G(P).OGSTOR instruction has been executed on a module instructions to (tht)a same module ®
L60AD4 different from the one on which the G(P).OGLOAD instruction . . .
. « After executing the G(P).OGLOAD instruction on
163" LE0ADVLS was executed. the module from where data is restored, execute
L60ADIL8 * The G(P).OGSTOR instruction has been executed ahead of ) . '
) . the G(P).OGSTOR instruction on the module to
the G(P).OGLOAD instruction. .
where the data is restored.
L60AD4 ) . ) . . . -
170" L60ADVLS The offset/gain setting was configured exceeding the maximum No more offset/gain setting is reflected on the
LG0ADILS number of times. operation successfully.
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Error code

Target

Description and f error Action
(decimal) module escription and cause of erro ctio
« Although the conversion speed has been set to 20us, the
ing ti | tin CHO Time A /Count
averaging |mle vaue setin ime vera?ge o'un * When the conversion speed is 20ys, set the
Average/Moving Average (Un\G1 to Un\G4) is outside the L .
averaging time to a value in the range of 2 to
range of 2 to 1500ms.
) 1500ms.
« Although the conversion speed has been set to 80us or 1ms, . .
L K . « When the conversion speed is 80us or 1ms, set
the averaging time value set in CHO Time Average/Count L .
L60AD4 8 . ; the averaging time to a value in the range of 2 to
Average/Moving Average (Un\G1 to Un\G4) is outside the 5000ms
range of 2 to 5000ms. ) L
L . . « Set the averaging time to a value equal to or more
« The averaging time value set in CHO Time Average/Count N .
; . N than "4 x Number of used channels x Conversion
20001 Average/Moving Average (Un\G1 to Un\G4) is less than "4 x speed” (ms)
Number of used channels x Conversion speed" (ms). P ’
The channel where the error has occurred fits in O.
* The averaging time value set in CHO Time Average/Count
Average/Moving Average (Un\G1 to Un\G8) is outside the « Set the averaging time to a value within the range
LE0ADVLS range of 4 to 5000ms. of 4 to 5000ms.
L60ADILS * The averaging time value set in CHO Time Average/Count + Set the averaging time to a value equal to or more
Average/Moving Average (Un\G1 to Un\G8) is less than "4 x than "4 x Number of used channels x 1
Number of used channels x 1 (Conversion speed)" (ms). (Conversion speed)" (ms).
The channel where the error has occurred fits in 0.
L60AD4 The averaging count value set in CHO Time Average/Count
. Average/Moving Average (Un\G1 to Un\G8) is outside the range | Set the averaging count to a value in the range of 4
300" L60ADVLS
L60ADILS of 4 to 62500. to 62500.
The channel where the error has occurred fits in O.
L60AD4 The moving average count value set in CHO Time
o L60ADVLS Average/Count Average/Moving Average (Un\G1 to Un\G8) is Set the moving average count to a value in the
31 LE0ADILS outside the range of 2 to 1000. range of 2 to 1000.
The channel where the error has occurred fits in O.
Set one of the following values in Conversion speed
tting (Un\G26).
360" L60AD4 ;I;hne \;a(l)t;((a)stjtzin Conversion speed setting (Un\G26) is outside the S.ezgnfs((o? )
9 : - 80ps (1)
* 1ms (2)
The value set in CHO Difference conversion trigger (Un\G172 to | Set the value in CHO Difference conversion trigger
370" L60AD4 Un\G175) is other than 0 and 1. (Un\G172 to Un\G175) to No request (0) or Trigger
The channel where the error has occurred fits in 0. request (1).
L60AD4 When the user range is set or restored, values are as follows: . .
N . Set values so that they meet the following condition:
400" L60ADVL8 Offset value > Gain value Offset value < Gain value
L60ADIL8 The channel where the error has occurred fits in O.
When the offset/gain setting is configured, channels or Os are set o . .
L60AD4 ) ,g 9 ) 9 . Correct the setting in Offset/gain setting mode Offset
. simultaneously in both Offset/gain setting mode Offset e . )
500" L60ADVL8 o . ) . specification (Un\G22) and/or the Offset/gain setting
specification (Un\G22) and Offset/gain setting mode Gain ) e
L60ADIL8 L mode Gain specification (Un\G23).
specification (Un\G23).
The settings in CH1 Process alarm lower lower limit value
(Un\G86) to CH8 Process alarm upper upper limit value
(Un\G117) are invalid.
The channel with the invalid setting fits in O.
L60AD4 A value fits in A indicates that the alarm status is as follows: Correct the settings in CH1 Process alarm lower
6aO" L60ADVL8 | 2: Process alarm lower lower limit value > Process alarm lower lower limit value (Un\G86) to CH8 Process alarm
L60ADIL8 upper limit value upper upper limit value (Un\G117).
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
L60AD4 The value set in CHO Input signal error detection setting value Set a value within the range of 0 to 250 in CHO
so™’ L60ADVL8 (Un\G142 to Un\G149) is outside the range of 0 to 250. Input signal error detection setting value (Un\G142
L60ADIL8 The channel where the error has occurred fits in O. to Un\G149).
Set one of the following values in Input signal error
detection extension setting (Un\G27, Un\G28) for
L60AD4 The value set in Input signal error detection extension setting th(;)(i:::br:ze(lo\;vhere the error has occurred.
810" L60ADVL8 (Un\G27, Un\G28) is outside the range of 0 to 4. Upperfiower limit detection (1)
L60ADIL8 The channel where the error has occurred fits in 0. PP

* Lower limit detection (2)
* Upper limit detection (3)
+ Disconnection detection (4)
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Error code

Target

Description an f error Action
(decimal) module escription and cause of erro ctio
« To perform disconnection detection using the
input signal error detection extension function, set
. . . A ) the input range of the corresponding channel to 4
A value set in Input signal error detection extension setting
e . . ) to 20mA (Extended mode) or 1 to 5V (Extended
L60AD4 (Un\G27, Un\G28) is Disconnection detection (4), besides the set mode)
. input range for the same channel is other than the following. ’ ) ) . .
820" L60ADVL8 4 to 20mA (Extended mode) * Not to perform disconnection detection using the
L60ADIL8 input signal error detection extension function, set
* 1 to 5V (Extended mode) ) . ) .
The channel where the error has occurred fits in O Input signal error detection extension setting
' (Un\G27, Un\G28) of the corresponding channel
to the value other than Disconnection detection
(4).
Th | t in CH1 Scaling | limit value (Un\G62) to CH8
L60AD4 SCZ“‘:’ “ues : “':m Valuec(ij':é;’;v)e;r:;u:’; d‘;etﬁe”ran e)o‘f) Set a value within the range of -32000 to 32000 in
900" L60ADVLS | ooogto ggooo 9 CH1 Scaling lower limit value (Un\G62) to CH8
L60ADIL8 ) Scali limit value (Un\G77).
The channel where the error has occurred fits in O. caling upper limit value (Un )
L60AD4 The values set in CH1 Scaling lower limit value (Un\G62) to CH8 | Set the values in CH1 Scaling lower limit value
o L60ADVLS Scaling upper limit value (Un\G77) are as follows: Scaling lower (Un\G62) to CH8 Scaling upper limit value (Un\G77)
o1 LG0ADILS limit value > Scaling upper limit value. so that they meet the following condition: Scaling
The channel where the error has occurred fits in O. upper limit value > Scaling lower limit value
» For §ome ch.ann.els, user range setting is used and besides the Disable the scaling function of the channel where a
99" 1"3 L60AD4 scaling function is enabled. User rande setting is used
The channel with the invalid setting fits in 0. 9 9 '
CHO Loggi ble/disable setting (Un\G1000 to Un\G1003) i
ogging enable/disable setting (Un oLn )1 | Set Enable (0) or Disable (1) in CHO Logging
settoavalue other than 0 and 1. enable/disable setting (Un\G1000 to Un\G1003)
The channel where the error has occurred fits in 0. 9 ’
2000"" L60AD4 Conversion speed is set to 20ps, and besides CHLI Logging
enable/disable setting (Un\G1000 to Un\G1003) is set to Enable To use the logging function, set the conversion
(0). speed to 80pus or 1ms.
The channel where the error has occurred fits in 0.
Set a value within the setting range in one or both of
) ) ) ) CHO Logging cycle setting value (Un\G1032 to
A val'ue outside th(.a setting range is set in one or both of CHO Un\G1035) or/and CHOI Logging cycle unit setting
2010 L60AD4 Logging cyf:le setting V?Iue ('Un\G1032 to Un\G1035) or/and (UN\G1040 to Un\G1043).
CHO Logging cycle unit setting (Un\G1040 to Un\G1043). For the setting method of the logging cycle, refer to
The channel where the error has occurred fits in O. the following.
« Logging function (E?Page 108, Section 8.14)
Set CHO Logging cycle setting value (Un\G1032 to
Un\G1035) and CHO Logging cycle unit setting
The set logging cycle is shorter than the update cycle of the (Un\G1040 to Un\G1043) so that the logging cycle is
igi i igi equal to or longer than the update cycle of the
2020"" L60AD4 Iogged' value (digital output value or scaling value (digital g y
operation value)). logged value.
The channel where the error has occurred fits in O. For the setting method of the logging cycle, refer to
the following.
« Logging function (5 Page 108, Section 8.14)
CHO Logging data setting (Un\G1024 to Un\G1027) is set to a Set Digital output value (0) or Scaling value (digital
2030"" L60AD4 value other than 0 and 1. operation value) (1) in CHO Logging data setting
The channel where the error has occurred fits in O. (Un\G1024 to Un\G1027).
CHO Logging points after trigger (Un\G1048 to Un\G1051) is set | Set a value within the range of 1 to 10000 in CHO
20401 L60AD4 to a value outside the range of 1 to 10000. Logging points after trigger (Un\G1048 to
The channel where the error has occurred fits in 0. Un\G1051).
Set one of the following values in CHO Level trigger
CHIO Level trigger condition setting (Un\G1056 to Un\G1059) is COB?S'EET:SJ'”Q (Un\G1056 to Un\G1059).
20507 L60AD4 set to a value outside the range of 0 to 3. Above (1)
The channel where the error has occurred fits in 0.
* Below (2)
« Pass through (3)
. CHI;I Trigger data (Un\G1064 to Un\G1067) is set to a value Set a value within the range of 0 to 4999 in CHOI
20607 L60AD4 outside the range of 0 to 4999. Trigger data (Un\G1064 to Un\G1067)
The channel where the error has occurred fits in 0. 99 '
CHO Logging hold request (Un\G1008 to Un\G1011) is set to a . )
N Set OFF (0) or ON (1) in CHO L. hold t
20701 L60AD4 | value other than 0 and 1. et OFF (0) orON (1)in 09ging ho'd reques

The channel where the error has occurred fits in O.

(UMG1008 to Un\G1011).
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Error code

Target

(decimal) module Description and cause of error Action
CHO Logging enable/disable setting (Un\G1000 to Un\G1003)is | 1© USe the logging function, set the following buffer
) ) ) ) memory areas as below.
set to Enable (0), and besides the input signal error detection « Set Disable (0) in Input signal error detection
2080"" L60AD4 function or the input signal error detection extension function is . K
enabled. exten'5|on settlng (Un\G27) .
The channel where the error has occurred fits in 0. ) SetlDlsabIe (1)in Input signal error detection
setting (Un\G47).
CHO Flow amount integration enable/disable setting (Un\G1300 | Set Enable (0) or Disable (1) in CHO Flow amount
to Un\G1303) is set to a value other than 0 and 1. integration enable/disable setting (Un\G1300 to
The channel where the error has occurred fits in O. Un\G1303).
2100 L60AD4 Conversion speed is set to 20us or 80us, and besides CHIO Flow
amount integration enable/disable setting (Un\G1300 to To use the flow amount integration function, set the
Un\G1303) is set to Enable (0). conversion speed to 1ms.
The channel where the error has occurred fits in O.
. cHO Integratlon cycle setting (Un\G1308 to Un\G1311) is setto a Set a value within the range of 1 to 5000 in CHOI
21O LB0AD4 | value outside the range of 1 to 5000. Integration cycle setting (Un\G1308 to UM\G1311).
The channel where the error has occurred fits in 0.
Set CHO Integration cycle setting (Un\G1308 to
Un\G1311) so that the integration cycle is equal to or
The set value in CHLI Integration cycle setting (Un\G1308 to longer than the update cycle of CHO Scaling value
PP L60ADA Un\G1311) is shorter than the update cycle of CHO Scaling value | (digital oper.ation value) (UN\954 to UlN\G57)-
(digital operation value) (Un\G54 to Un\G57). For the setting method of the integration cycle, refer
The channel where the error has occurred fits in O. to the following.
* Flow amount integration function (F:_;D Page
123, Section 8.15)
Set one of the following values in CHO Flow amount
CHO Flow amount time unit setting (Un\G1316 to Un\G1319) is time unit setting (Un\G1316 to Un\G1319).
2130"" L60AD4 set to a value outside the range of 0 to 2. + /s (0)
The channel where the error has occurred fits in O. * /min (1)
*/h(2)
Set one of the following values in CHO Unit scaling
setting (Un\G1324 to Un\G1327).
CHO Unit scaling setting (Un\G1324 to Un\G1327) is set to a *x1(0)
2140 L60AD4 value outside the range of 0 to 4. +x10 (1)
The channel where the error has occurred fits in 0. +x 100 (2)
+ x 1000 (3)
+ x 10000 (4)
CHO Flow amount integration temporary stop request (Un\G1356 | Set No request (0) or Temporary stop request (1) in
2150 L60AD4 to Un\G1359) is set to a value other than 0 and 1. CHO Flow amount integration temporary stop
The channel where the error has occurred fits in 0. request (Un\G1356 to Un\G1359).
CHO Integrated flow amount clear request (Un\G1372 to Set No request (0) or Clear request (1) in CHO
21601 L60AD4 Un\G1375) is set to a value other than 0 and 1. Integrated flow amount clear request (Un\G1372 to
The channel where the error has occurred fits in 0. Un\G1375).
*1 This error code can be cleared by setting a value within the setting range and performing either of the following
operations.
* Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)
When Operating condition setting request (Y9) is turned on and off, A/D conversion is reset and are resumed from the
beginning.
*2 An error code is not stored in Latest error code (Un\G19) but in the completion status of the G(P). OGSTOR instruction
(® +1).
*3 For the L60AD4 with a serial number (first five digits) 13041 or later, the scaling function can be used on the channel

Point/

For Switch 1 to 5, refer to the following.

where a user range setting is used; therefore, an error does not occur.

+ Intelligent function module switch setting ([~ 5 Page 264, Appendix 9 (2))
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11 .5 Alarm Code List

The following shows an alarm code list.

Alarm Tar:
a ) L get Description and cause of alarm Action
(decimal) module
When the scaling value (digital operation value)
returns to the one within the setting range, the
A process alarm is occurring. corresponding bit of Warning output flag (Process
L60AD4 The channel where the process alarm has occurred fits in O. alarm) (Un\G50) and Warning output signal (X8)
10a0" L60ADVL8 | A value fits in A indicates that the alarm status is as follows: turn off.
L60ADIL8 0: Upper limit of a process alarm The alarm code can be cleared by turning off, on,
1: Lower limit of a process alarm and off Error clear request (YF) after the scaling
value (digital operation value) returns to the one
within the setting range.
An input signal error is occurring.
L60AD4 The channel where the input signal error has occurred fits in O.
1100 L60ADVLS This alarm code is stored when an input signal error is detected
L60ADIL8 according to the setting of the input signal error detection
function.
An input signal error is occurring. The corresponding bit of Input signal error detection
The channel where the input signal error has occurred fits in 0. | flag (Un\G49) and Input signal error detection signal
A value fits in A indicates that the detection status is as (XC) turn off by turning off, on, and off Error clear
follows: request (YF) after the analog input value returns to
L60AD4 ) L )
. i i ; the one within the setting range.
1nagH L60ADVLS 1 Upper I!m!t detect!on
L60ADILS 2: L(.)wer Ilmltldetectlon .
3: Disconnection detection
This alarm code is stored when an input signal error is detected
according to the setting of the input signal error detection
extension function.
*1 This alarm code can be cleared by setting a value within the setting range and performing either of the following

Point/’

For Switch 1 to 5, refer to the following.

operations.

» Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)
When Operating condition setting request (Y9) is turned on and off, A/D conversion is reset and are resumed from the

beginning.

+ Intelligent function module switch setting ([__3 Page 264, Appendix 9 (2))
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11.6 Troubleshooting

11.6.1

Troubleshooting using LEDs

(1) When the RUN LED flashes or turns off

(a) When flashing

Check item

Cause

Action

Offset/gain setting mode is set to the drive mode
setting in the switch setting.

Set normal mode to the drive mode setting in the
switch setting. After that, power off and on the module
or reset the CPU module.

Is the operation mode setting in the
offset/gain setting mode?

The G(P).OFFGAN instruction has been executed and
the mode has been switched to offset/gain setting
mode.

When using the A/D converter module in normal mode,
check if the program for the G(P).OFFGAN instruction
has been mistakenly executed.

The value in Mode switching setting (Un\G158,
Un\G159) has been changed and the mode has been
switched to offset/gain setting mode.

When using the A/D converter module in normal mode,
check if the program to change the value in Mode
switching setting (Un\G158, Un\G159) has been
mistakenly executed.

(b) When turning off

Check item

Action

Is the power supplied?

Check that the supply voltage of power supply module is within the rated range.

Is the capacity of power supply module enough?

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

Is the module connected properly?

Check the module connection.

The case other than the above

RUN LED turns on.

Mitsubishi representative.

A watchdog timer error may have occurred. Reset the CPU module, and check if the

If the RUN LED remains off, the module may be failed. Please consult your local
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(2) When the ERR. LED turns on or flashes

(a) When turning on

Check item Action
Check Latest error code (Un\G19), and take the action described in the error code list.

« Error Code List ((__5 Page 179, Section 11.4)

Does any error occur?

(b) When flashing

Check item Action

Is the value other than 0 set for Switch 5 of the intelligent function With the parameter setting, set 0 for Switch 5 in the intelligent function module switch

module switch setting? setting.

(3) When the ALM LED turns on or flashes

(a) When turning on

Check item Action
Check Warning output flag (Process alarm) (Un\G50). For the action, refer to the
following.

- Alarm Code List ([__5 Page 183, Section 11.5)

Is there any alarm output?

(b) When flashing

Check item Action

Check Input signal error detection flag (Un\G49)

Input signal error detection flag (Un\G49) turns on when an analog input value becomes
the input signal error detection upper limit value or greater, or input signal error
detection lower limit value or smaller.

When Input signal error detection flag (Un\G49) is on, check the external wiring, voltage
value, or current value of analog input signal.

Is there any input signal error?

Bunooyss|qnoil 9°} |
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11.6.2

Troubleshooting for the A/D conversion

(1) When digital output value cannot be read X3

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.
If the user range is selected, use the factory default setting for the input range and
check if the A/D conversion is performed.
If the A/D conversion is properly executed, configure the offset/gain setting again.

Is input range setting correct?

Check Setting range (Un\G20). If the input range setting is incorrect, correct the switch
setting.

Is A/D conversion disable (1) set to A/D conversion enable/disable
setting (Un\GO) of the channel to input a value?

Check A/D conversion enable/disable setting (Un\G0) and set A/D conversion enable
(0) using a program or parameter setting.

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.

When the problem has been solved, check the program again.

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 where A/D
conversion is enabled"

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?

If the wiring is long, a potential difference may occur between the AG terminal and the
external device GND, and A/D conversion may not be performed properly. Connect the
AG terminal and the external device GND to eliminate the potential difference.

Is the same external device GND used for all channels?

If the same external device GND is used for all channels, noise occurs between
channels and some errors may occur in A/D converted values. Connect the AG terminal
and the external device GND to eliminate the errors.

Point/’

If digital output value cannot be read even after taking the above actions, the A/D converter module may be failed. Please

consult your local Mitsubishi representative.
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(2) When digital output value cannot be read (&)

Check the cause with the flowchart below.

Step 1: Check the digital output value.

1

1

1

1

i

i Check the following.

' * |s the digital output value stored in a
i buffer memory area?

! * |s the program to read a digital output
i value correct?

1

1

1

1

1

1

1

1

Step 2: Check the A/D conversion status.

i
!
i Check the A/D conversion status inside
i the module, such as whether A/D

! conversion is properly performed in

1 the A/D converter module.

i

i

i

Step 3: Check the analog input value.

Check the voltage value, or current
value detected in the A/D converter
module.

When a digital output value
cannot be read

\ 4

Check the values stored in CHO Digital
output value (Un\G11 to Un\G18).

The buffer memory area is monitored
with the monitor function™ of GX Works2.

Is the digital

output value stored according Yes

to analog input?

CPU module is in STOP status.
[ Checkitem 1

1
1
1
1
1
1
1
1
1
1
|
The read program is incorrect, or the H
!
1
1
1
1
1
1
1
1
1
1

Check the values stored in CHO A/D
conversion status (Un\G1700 to Un\G1707).

The buffer memory area is monitored
with the monitor function™ of GX Works2.

|

Is
"A/D conversion disable (0)"

stored?

A/D conversion is disabled.

[ Checkitem 2

Check the values stored in CH1 Analog
input monitor (Un\G1710) to CH8 Analog

input monitor unit (Un\G1725).

The buffer memory areas are monitored
with the monitor function™ of GX Works2.

|

Are both
values stored in the analog
input monitor the same as the analog
values that are actually

Proper analog values are externally
input.
[T 3 Checkitem 4

Proper analog values are not externally
input.
[T Checkitem 3

*1 Use "Device/Buffer Memory Batch Monitor" or "Intelligent Function Module Monitor".

Point/

If digital output value cannot be read even after taking the above actions, the A/D converter module may be failed. Please
consult your local Mitsubishi representative.
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(a) Check item 1

The read program is incorrect, or the CPU module is in STOP status. Check the following items.

Check item

Action

Is the program to read a digital output value
correct?

Check CHO Digital output value (Un\G11 to Un\G18). If the digital output value is stored
according to the analog input, correct the read program.

Is the auto refresh setting correct?

If the values in CHO Digital output value (Un\G11 to Un\G18) are transferred to the
device of the CPU module using auto refresh, check that the auto refresh setting is
correct.

Is the CPU module in the STOP status?

Change the status of the CPU module to RUN.

Point/’

The following are the points to check the read program.
* Program example for the A/D converter module where the start I/O number is set to X/Y30

[Point 1]
Are X/Y device numbers the ones assigned to
the module?
"X/Y: 30 to 3F" in this example
Read  __________Z______ PN
command, X30 X3E Y39 } U3\
} 3 {mov 1 G10 '+ Kimo
MO ua !
} {mov | G11 D11
M1 tug
} {mov \G12 D12
(TPoint 2] Y (IPoint 3] )
Is the intelligent function module device described To read a digital output value using the FROM instruction
properly?
us\Ggu [FROM H3 K1t D11 K1 ]
Set a buffer memory address in a decimal. Set a buffer memory address in a
decimal.
The first two digits of the start I/O number The first two digits of the start I/O
when it is expressed in three figures. number when it is expressed in three
Set "3" in this example. figures.
L ) U Set "3" in this example. )

(b) Check item 2

A/D conversion is disabled. Check the following items.

Check item

Action

Is A/D conversion disable (1) set to A/D conversion
enable/disable setting (Un\GO) of the channel to
input a value?

Check A/D conversion enable/disable setting (Un\GO) and set A/D conversion enable
(0) using a program or parameter setting.

Is Operating condition setting request (Y9)

Check that the digital output value is stored in the CHO Digital output value (Un\G11 to
Un\G18) after turning on and off’! Operating condition setting request (Y9).

performed? If a correct value is stored, check the program whether the descriptions of Operating
condition setting request (Y9) is correct.
*1 If Operating condition setting request (Y9) is on, A/D conversion does not start. Therefore, check that Operating

condition setting completed flag (X9) is off after turning on Operating condition setting request (Y9), and turn off

Operating condition setting request (Y9).
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(c) Check item 3

An analog value is not properly input from outside. Check the following items.

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.

If the wiring is long, a potential difference may occur between the AG terminal and the
external device GND, and A/D conversion may not be performed properly. Connect the
AG terminal and the external device GND to eliminate the potential difference.

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

If the same external device GND is used for all channels, noise occurs between
channels and some errors may occur in A/D converted values. Connect the AG terminal
and the external device GND to eliminate the errors.

Is the same external device GND used for all
channels?

(d) Check item 4

An analog value is properly input from outside. Check the following items in order.

No. Check item Action

Check Setting range (Un\G20, Un\G21). If the input range setting is incorrect, correct

1 Is input range setting correct?
P 9 9 the switch setting.

A digital output value is not updated if an input signal error is detected. Check if Input
signal error detected (3) is set to CHO A/D conversion status (Un\G1700, to Un\G1707).
If Input signal error detected (3) is set, check the values in Input signal error detection
extension setting (Un\G27, Un\G28), Input signal error detection setting (Un\G47), and
CHO Input signal error detection setting value (Un\G142 to Un\G149), and check that
the input signal error detection upper limit value and the input signal error detection

2 Is there any input signal error? lower limit value are appropriate.

For details on the input signal error detection function and input signal error detection
extension function, refer to the following.

« Input Signal Error Detection Function (__= Page 77, Section 8.7)

« Input Signal Error Detection Extension Function (7 Page 82, Section 8.8)

If the values are appropriate, change the analog input value so that an input signal error
does not occur.

After turning on and off Operating condition setting request (Y9), compare the values of
CH1 Industrial shipment settings offset value (Un\G202) to CH8 User range settings
gain value (Un\G233) with the values in the range reference tables. If the stored values
are not desired offset/gain values, perform the offset/gain setting again.

For the range reference table, refer to the following.

* Range reference table ((__7 Page 143, Section 8.19 (3))

3 Is the offset/gain setting correct?

Bunooyss|qnoil 9°} |

Point/

An input signal error may be detected in the following cases even though the analog input signal has a correct value.

» When the value for input range setting, Input signal error detection extension setting (Un\G27, Un\G28), Input
signal error detection setting (Un\G47), or CHO Input signal error detection setting value (Un\G142 to Un\G149) is
incorrect

» When the offset/gain setting is not properly configured with the user range being used

A digital output value is not updated if an input signal error is detected.

When checking whether a digital output value can be properly read or not at the system start-up, check the operation with
the input signal error detection function and input signal error detection extension function being disabled to prevent the
misunderstanding of the cause of a problem. Enable the input signal error detection function and input signal error detection
extension function after checking that a digital output value was properly read.
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(3) When an A/D conversion completed flag does not turn on in the normal

mode D

Check item

Action

Isn't there any input signal error?

Check Input signal error detection flag (Un\G49)

(4) When a digital output value does not fall within the range of accuracyg

Check item

Action

Is any measure against noise taken?

Take measures against noise, such as using a shielded cable for connection.
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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
D) RUNLED 0000H : Indicates the LED off.
0001H : Indicates the LED on.
2) ERR. LED Alternating indication between 0000H and 0001H : Indicates the LED flashing.
(GX Works2 displays the communication status with the A/D converter module, so that the
3) ALM LED displaying intervals of 0000H and 0001H are not always even.)

(2) Hardware switch information

The setting status of the intelligent function module switch setting is displayed.
For details on the setting status, refer to the following.

+ Intelligent function module switch setting ((_5 Page 264, Appendix 9.1 (2))

ttem Intelligent function module switch

L60AD4 L60ADVLS, L60ADIL8
RANGE RANGE1 Switch1

— RANGE2 Switch2

— — Switch3
MODE MODE Switch4

— — Switch5

HMW Information g|

Monitor Skatus Module

3 Product
I E: lr‘ Monitoring Madel Name Le0AD4 InfFormation, 111110000000000-A

Display Format

" DEC
Hjw LEDy Information Hi'w 5w Information
Item Walue Item Walue Item alue Item Walue
1) ————» | 0001 AL 0000 | RANGE 0000
2) — > e o000 3) - 0000
- 0000
MODE 0000

nooo

JO)UO WaISAS BU} AQ SINPOIN JOUBAUOD (/Y SU} JO SNYE}S au) Buosyd 27| L
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APPENDICES

Appendix 1 Details of I/0 Signals

The following describes the details of the A/D converter module 1/O signals assigned to the CPU module.
The I/O numbers (X/Y) described in Appendix 1are for the case when the start I/O number of the A/D converter module
is setto 0.

Appendix 1.1  Inputsignal

(1) Module READY (X0)CEEE

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)CiD

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

(a) Process alarm
» Warning output signal (X8) turns on when a digital output value of an A/D conversion enabled channel
becomes equal to or greater than the process alarm upper upper limit value or equal to or smaller than the
process alarm lower lower limit value 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

——— Controlled by the program

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

1

/ ON /

' A
Warning output signal 4 * OFF
(X8)
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(3) Operating condition setting completed flag (X9) g

When changing the value of a buffer memory area, use Operating condition setting completed flag (X9) as an

interlock condition to turn on and off Operating condition setting request (Y9). For the buffer memory items that
require Operating condition setting request (Y9) to be turned on and off to enable the new value, refer to the
following.

« List of Buffer Memory Addresses ([_ = Page 28, Section 3.5)
When Operating condition setting completed flag (X9) is OFF, the A/D conversion processing is not executed.
When Operating condition setting request (Y9) is on, Operating condition setting completed flag (X9) turns off.

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

ON
Module READY (X0) J\;

i ON ON
Operating condition setting TL L= OFF /—le\i
completed flag (X9) ) 0 7 \

/ \ \
// ) _L/‘ !
Operating condition setting / . L
request (Y9) ' \ X
\ ON / \ ON

A/D conversion completed h ~,| OFF \\t|

flag (XE)

jeubis jnduj "} xipuaddy
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(4) Offset/gain setting mode flag (XA)Zy

(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 on and off User range write request (YA).
For the offset/gain setting, refer to the following.
- Offset/gain setting ([ Page 60, Section 7.5)

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

Module READY (XO0) OFF
ON ON
Offset/gain setting mode
flag (XA) Rl OFF .~*
oN, | !
P W
OFF ‘ OFF

User range write request (YA)

(b) Normal mode
In the user range setting restoration, use Offset/gain setting mode flag (XA) as an interlock condition to turn on
and off User range write request (YA).
For user range setting restoration, refer to the following.

» Save/restoration of offset/gain value ([~ Page 138, Section 8.19)

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

Module READY (X0) ON

b 4 Y
Offset/gain setting mode flag (XA) : w ; OFF

ON[TTT Y] /

User range write request (YA)

(5) Channel change completed flag (XB)Z
When changing a channel to perform the offset/gain setting in the offset/gain mode, use Channel change
completed flag (XB) as an interlock condition to turn on and off Channel change request (YB).

For the offset/gain setting, refer to the following.
« Offset/gain setting ([ Page 60, Section 7.5)

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

Offset/gain setting mode Offset

specification (Un\G22), Channel where offset or gain is specified
Offset/gain setting mode Gain
specification (Un\G23) ON
P .-P
Channel change completed OFF ’ . | OFF
flag (XB) \ N
ON}

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

(a) Turning Input signal error detection signal (XC) ON

+ 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\G149) in any channel which has been A/D
conversion-enabled, after validating Input signal error detection setting (Un\G47).

+ 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\G149) in any channel which has been A/D
conversion-enabled, after setting the detection condition in Input signal error detection extension setting
(Un\G27, Un\G28). When the disconnection detection is set, the signal ignores the setting for CHO Input
signal error detection setting value (Un\G142 to Un\G149), and turns to on at the disconnection detection.

When Input signal error detection signal (XC) turns on, the following operations are applied.

« A/D conversion completed flag (Un\G10) of the corresponding channel turns off (stores 0).

« The digital output value or scaling value (digital operation value) of the corresponding channel obtained
immediately before the error is detected is held.

* ALM LED flashes.

(b) Turning Input signal error detection signal (XC) OFF
After setting the analog input value within the range set, turn on and off Error clear request (YF) and Input
signal error detection signal (XC) turns off.
When Input signal error detection signal (XC) turns off, the following operations are applied.
* ALM LED turns off.
» Latest error code (Un\G19) is cleared.

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

Input signal error detection Input signal error ><
flag (Un\G49) 0 .___detection 0
! /
/ ’
’/ ON II
] T
\ I
Input signal error detection OFF 4 \ 7\ OFF
signal (XC) h
ON 1\

OFF -\ OFF

Error clear request (YF)

Point/

When the analog input value falls within the range set, A/D conversion resumes regardless of turning on and off Error clear
request (YF). However, the ON status of Input signal error detection signal (XC) and the flashing status of the ALM LED are
not cleared. When the first A/D conversion after the resumption is completed, A/D conversion completed flag (Un\G10) turns
to A/D conversion completed (1).

Averaging processing starts over after the A/D conversion resumed.

195

jeubis jnduj "} xipuaddy

sieubis O/l 4o siielaq | xipusddy




196

(7) Maximum value/minimum value reset completed flag (XD)Zig)

Maximum value/minimum value reset completed flag (XD) turns on after resetting the maximum or minimum

values stored in CH1 Maximum value (Un\G30) to CH8 Minimum value (Un\G45) by turning on Maximum
value/minimum value reset request (YD).

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

CH1 Maximum value (Un\G30) to

CH8 Minimum value (Un\G45) ><
ON / :
Maximum value/minimum value | . "\ OFF
reset request (YD) ' !
. ON} |
Maximum value/minimum value Soa Soapd OFF
reset completed flag (XD)

(8) A/D conversion completed flag (XE)

A/D conversion completed flag (XE) turns on when all A/D conversion-enabled channels complete the first A/D
conversions.

(9) Error flag (XF)CiiD

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

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

Latest error code (Un\G19)

>< Error >/< 0

1

/ ON ! /
( u Ay
| N
Error flag (XF) ] \ OFF
ONi
7
k’ OFF
Error clear request (YF)

(a) Turning off Error flag (XF)
Error flag (XF) turns when the error cause is eliminated and either of the following two operations is performed
+ Turning on and off Error clear request (YF)
» Turning on and off Operating condition setting request (Y9)

At the time of turning on Error clear request (YF) or Operating condition setting request (Y9), Error flag (XF)
and Latest error code (Un\G19) are cleared.

When Operating condition setting request (Y9) is turned on and off, A/D conversion is reset and resumes from
the beginning.
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Appendix 1.2 output signal

(1) Operating condition setting request (Y9)Zg
Turn on and off Operating condition setting request (Y9) to enable the initial settings of the A/D converter module.
For the timing of turning on and off the signal, refer to the following.
« Operating condition setting completed flag (X9) ([~ Page 193, Appendix 1.1 (3))
For the buffer memory items that are enabled, refer to the following.
- List of Buffer Memory Addresses ([ = Page 28, Section 3.5)

(2) User range write request (YA) e

(a) Offset/gain setting mode

Turn on and off User range write request (YA) to register the adjusted offset/gain setting values in the A/D
converter module.

The data is written to the flash memory at the timing when this signal is turned off and on.

For the timing of turning on and off the signal, refer to the following.

+ Offset/gain setting mode flag (XA) ([Z5Page 194, Appendix 1.1 (4))
For the offset/gain setting, refer to the following.

« Offset/Gain Setting ([~ 7 Page 60, Section 7.5)

(b) Normal mode

Turn on and off User range write request (YA) to restore the user range setting.
For the timing of turning on and off the signal, refer to the following.

 Offset/gain setting mode flag (XA) ([ Page 194, Appendix 1.1 (4))
For user range setting restoration, refer to the following.

« Saving and Restoring Offset/Gain Values ([_ = Page 138, Section 8.19)

(3) Channel change request (YB)Zg

Turn on and off Channel change request (YB) in the offset/gain mode to change a channel to perform the

jeubis yndinQ z'| xipuaddy

sieubis O/l 4o siieleq | xipusddy

offset/gain setting.
For the timing of turning on and off the signal, refer to the following.

* Channel change completed flag (XB) ([~ Page 194, Appendix 1.1 (5))
For the offset/gain setting, refer to the following.

« Offset/Gain Setting ([~ 5 Page 60, Section 7.5)

(4) Maximum value/minimum value reset request (YD)

Turn on and off Maximum value/minimum value reset request (YD) to reset CH1 Maximum value (Un\G30) to
CH8 Minimum value (Un\G45).
For the timing of turning on and off the signal, refer to the following.

+ Maximum value/minimum value reset completed flag (XD) ([_= Page 196, Appendix 1.1 (7))
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(5) Error clear request (YF)Zhm

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

- Input signal error detection signal (XC) ([ Page 195, Appendix 1.1 (6))
* Error flag (XF) ([Z=Page 196, Appendix 1.1 (9))
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Appendix 2 Details of Buffer Memory Addresses

The following describes the details of buffer memory addresses of the A/D converter module.

(1) A/D conversion enable/disable setting (Un\G0)Ziy

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
[oJoJoJo]oJoTJo /o [crefchr[crslcHs|chalchs]cha]cHi]
\ / /

b4 to b15 of the L60AD4, and b8 to b15 of 0: A/D conversion enable
the L60ADVL8 and L60ADIL8 are fixed to 0. 1: A/D conversion disable

(a) Enabling the setting

Turn on and 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 Time Average/ Count Average/Moving Average (Un\G1 to Un\G8)Ziy
Configure the time/count/moving average setting for each channel to which the averaging processing is
specified.

» The following shows the setting range.

Module Processing method Conversion speed setting Setting range
20ps 2 to 1500 (ms)
Time average
80us, 1ms 2 to 5000 (ms)
L60AD4
Count average 20us, 80ys, 1ms 4 t0 62500 (times)”!
Moving average 20us, 80ps, Tms 2 to 1000 (times)
Time average 4 to 5000 (ms)
LE0ADVLS Count average — i 1
LGOADILS g 4 to 62500 (times)
Moving average 2 to 1000 (times)

*1 When specifying a setting between 32768 and 62500 (times) in the program, configure the setting in hexadecimal. When
specifying a setting of 62500 (times), set F424H.
* 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 flag (XF) turns on. The A/D

conversion is processed in the setting configured before the error occurrence.
» On achannel where Averaging process setting (Un\G24, Un\G25) has been set to Sampling processing (0),
any setting for this area is ignored.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (0).

Point/’

Because 0 is set as a default value, change the value according to the processing method.
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(3) Averaging process setting (used to replace Q64AD, Q68ADV, Q68ADI)

(UnmGo)EED)

Write the setting for averaging processing when using the sequence program for initial setting of the Q64AD,
Q68ADV, or Q68ADI.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[cHscr7|cHe|cns|cralcrs|crz|cht|cns|crr]che|crs|chaloHs]crz|on]

\ / /
Specifying the channels for averaging Specifying the time/count
processing 1: Time average

1: Averaging processing 0: Count average

0: Sampling processing
b4 to b7 and b12 to b15 of the L60AD4 are fixed to 0.
(a) Enabling the setting
To enable the setting, turn on and off Operating condition setting request (Y9) after setting Averaging process
setting (Un\G24, Un\G25) to Sampling processing (0).

Point/’

When selecting the moving average, it is necessary to write 0 to (Un\G9), and write the moving average to Averaging
process setting (Un\G24, Un\G25).

(b) Default value

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

(4) AID 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 b1 b0
[o[ofofo]o]o]o] o [cHschr|cHs|cHs|cHalchalcHz]cHd]
/ /

b4 to b15 of the L60AD4, and b8 to b15 of 0: A/D converting or unused
the L60ADVLS8 and L60ADILS are fixed to 0. 1: A/D conversion completed

(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 on and off Operating condition setting request (Y9) turns the flag back to its default "During A/D
conversion or unused (0)", and the flag is turned to A/D conversion completion (1) when the first A/D
conversion is completed.
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(5) CHO Digital output value (Un\G11 to Un\G18)Cg
The A/D-converted digital output value is stored as a signed 16-bit binary.

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

L Data section
Sign bit

1: Negative
2: Positive

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

(6) Latest error code (Un\G19)222

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 ([__ 5 Page 179, Section 11.4)
» Alarm code list ([ Page 183, Section 11.5)

(a) Clearing an error
Turn on and off Error clear request (YF) or Operating condition setting request (Y9).
When Operating condition setting request (Y9) is turned on and off, A/D conversion is reset and are resumed
from the beginning.

sassalppy Alowa| Jayng Jo s|ielaq g Xipuaddy
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(7) Setting range (Un\G20, Un\G21)

The input range and output range that have been set using the switch setting can be checked with this area.

b15 to b12b11 to b8 b7 to b4 b3 to b0
Un\G20 (Setting range CH1 to CH4) | CH4 | CH3 | CH2 | CH1 |

b15 to b12b11 to b8 b7 to b4 b3 to b0
Un\G21 (Setting range CH5 to CH8) | CH8 | CH7 | CH6 | CH5 |

For the L60AD4, data in Un\G21 are fixed to 0.

Input range Setting value
4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
-10 to 10V 4H
0to 10V 5H
4 to 20mA (Extended mode) AH
1 to 5V (Extended mode) BH
User range setting FH

Point/’

® Input range cannot be changed in Setting range (Un\G20, Un\G21).
To change the input range, change the Switch Setting.
For the Switch Setting, refer to the following.

+ Switch setting ([ Page 54, Section 7.2)

® When OH (default) is set for the intelligent function module switch setting, the L60ADVL8 operates with 5H (0 to 10V) and
this buffer memory area stores 5H.
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(8) Offset/gain setting mode Offset specification (Un\G22), Offset/gain setting
mode Gain specification (Un\G23) 2

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 bo

Offset/gain setting mode Offset specification (Un\G22)[ 0 | O [ O [ 0 | O | O [ O | O |CH8|CH7|CHB|CH5[CH4|CH3|CH2[CH1
Offset/gain setting mode Gain specification (Un\G23)[ o | o oo |l o | o | 0 | 0 |cHslcH7|cHelcH5|cH4lcH3|cH2|cH1

/ /

b4 to b15 of the L60AD4, and b8 to b15 of 1: Setting-target channel
the L60ADVL8 and L60ADILS8 are fixed to 0. 0: Disable

(a) Enabling the setting

In the offset/gain setting mode, turn on and off Channel change request (YB) to enable the setting.

(b) Default

All channels are set to Disable (0).

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, an error (error code: 500) occurs.
@ For details on offset/gain setting, refer to the following.
+ Offset/gain setting ([_ = Page 60, Section 7.5)
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(9) Averaging process setting (Un\G24, Un\G25) g

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

Un\G24
(Averaging process CH1 to CH4) | Ch4 | CH3 | CH2 | CH1 |

b15 to b12b11 to b8 b7 to b4 b3 to b0

Un\G25
(Averaging process CH5 to CH8) | CHs | CH7 | CH6 | CHS |

For the L60AD4, data in Un\G25 are fixed to 0.

Processing method Setting value
Sampling processing OH
Time average 1H
Count average 2H
Moving average 3H

» The channel to which a value out of the above setting range is written performs the operation in the sampling
processing.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

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

Point/’

When using Averaging process setting (used to replace Q64AD, Q68ADV, or Q68ADI) (Un\G9), the value set in Averaging
process setting (Un\G24, Un\G25) is ignored. (The operation is performed in the averaging process setting in Averaging
process setting (used to replace Q64AD, Q68ADV, or Q68ADI) (Un\G9).)




(10)Conversion speed setting (Un\G26) {223

Set the conversion speed for all channels.
When the value of 0003H to FFFFH is set, an error occurs and the operation is performed in the previous setting.

APPENDICES

Conversion speed

Setting value

20us OH
80us 1H
1ms 2H

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

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

(11)Input signal error detection extension setting (Un\G27, Un\G28) ey

In the input signal error detection extension function, set the error detection method for each channel. When Input

signal error detection extension setting (Un\G27, Un\G28) is set to other than Disable (0), the input signal error

detection extension function turns enabled.

For details on the input signal error detection extension function, refer to the following.

« Input signal error detection extension function ([~ Page 82, Section 8.8)

Un\G27 (Input signal error detection extension setting
CH1 to CH4)

Un\G28 (Input signal error detection extension setting
CH5 to CH8)

b15 to  b12b11 to b8 b7 to b4 b3 to b0
| CH4 | CH3 | CH2 | CH1 |
b15 to  b12b11 to b8 b7 fo b4 b3 to b0
| CH8 | CH7 | CH6 | CH5 |

For the L60AD4, data in Un\G28 are fixed to 0.

Detection method

Setting value

Disable OH

Lower upper limit detection 1H
Lower limit detection 2H
Upper limit detection 3H
Disconnection detection 4H

* When a value out of the setting range above is set to a channel, an error occurs in the channel, an error

code (810) is stored in Latest error code (Un\G19), and Error flag (XF) turns on. The operation is performed

in the setting configured before the error occurrence.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.
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(b) Default value

All channels are set to Disable (0).

Point/’

® Disconnection detection (4) is valid only when the input range is set as 4 to 20mA (extended mode) or 1 to 5V (extended
mode). When the channel with another range is set to Disconnection detection (4), an error occurs.

® When Input signal error detection extension setting (Un\G27, Un\G28) is set to Lower upper limit detection (1), Upper
limit detection (2), Lower limit detection (3), or Disconnection detection (4), the setting of Input signal error detection
setting (Un\G47) is ignored.

(12)Digital clipping enable/disable setting (Un\G29) (X2

Set whether the digital clipping function is enabled or disabled, for each channel.
For details on the digital clipping function, refer to the following.

« Digital Clipping Function ({_=— Page 99, Section 8.12)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[oJofoJoJolofo]o]o]o]o]o [cHcHslchzcni|
\ / /

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

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).

(13)CH1 Maximum value (Un\G30) to CH8 Minimum value (Un\G45)g
The maximum and minimum digital output values are stored as signed 16-bit binary.
In the following cases, CH1 Maximum value (Un\G30) to CH8 Minimum value (Un\G45) are updated to the
current value.
* When Maximum value/minimum value reset request (YD) is turned on and off
* When turning on and off Operating condition setting request (Y9) changes the setting

Point/’

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

® [n CHO Maximum value (Un\G30) to CHO Minimum value (Un\G45), the values calculated by each function is stored
using the following functions:

Module Functions

L60AD4 Digital clipping function, scaling function, shift function, or difference conversion function

L60ADVLS, L60ADIL8 Scaling function

206



APPENDICES

(14)Input signal error detection setting (Un\G47)g
Set whether the input signal error detection is enabled or disabled for each channel. Only the lower upper limit
detection can be used as the detection method of an input signal error in this area.
For details on the input signal error detection function, refer to the following.

« Input Signal Error Detection Function ([ Page 77, Section 8.7)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o]o]ofo]o]o]o] o |cHscHr|cHs|cHs|cralcHs|cHz|cH]

\ / /
b4 to b15 of the L60AD4, and b8 to b15 of 0: Enable
the L60ADVLS8 and L60ADILS8 are fixed to 0. 1: Disable

(a) Enabling the setting

Turn on and 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/

When Input signal error detection extension setting (Un\G27, Un\G28) is set to other than Disable (0), the setting in this area
is ignored.

(15)Warning output setting (Un\G438)CEg

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
[o]ofo]o]o]o]o] o |cuslcrr|che|chs|chalcHs|chz|on]

\ / /
b4 to b15 of the L60AD4, and b8 to b15 of 0: Enable
the L60ADVLS8 and L60ADILS are fixed to 0. 1: Disable

(a) Enabling the setting

Turn on and 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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(16)Input signal error detection flag (Un\G49) g

Input signal status can be checked with this flag.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
[o]ofo]o]o]o]o] o [cHslcHr|cHs|chs|cHalcHs|cHa]chi|

/ /
b4 to b15 of the L60AD4, and b8 to b15 of 0: Normal
the LEBOADVL8 and L60ADILS8 are fixed to 0. 1: Input signal error

(a) Input signal error detection flag (Un\G49) status

* When the detection method is set in Input signal error detection extension setting (Un\G27, Un\G28), Input
signal error detection flag (Un\G49) corresponding to each channel is turned to input signal error (1) when
the analog input value out of the setting range for CHO Input signal error detection setting value (Un\G142
to Un\G149) is detected according to the set condition of the detection method.

* When Input signal error detection setting (Un\G47) is set to Enable (0) and Input signal error detection
extension setting (Un\G27, Un\G28) is set to Disable (0), Input signal error detection flag (Un\G49)
corresponding to each channel is turned to input signal error (1) when the analog input value out of the
setting range for CHO Input signal error detection setting value (Un\G142 to Un\G149) is detected.

» 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)
To clear Input signal error detection flag (Un\G49), adjust the analog input value so that it falls within the setting
range then turn on and off Error clear request (YF).
Turning on and off Operating condition setting request (Y9) also clears Input signal error detection flag
(Un\G49), but A/D conversion is reset and resumed from the beginning.
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(17)Warning output flag (Process alarm) (Un\G50)Z

Alarms can be checked if the alarm is the upper limit alarm or lower limit alarm, for each channel.
For details on the warning output function, refer to the following.

» Warning Output Function (Process Alarm) ([~ = Page 85, Section 8.9)

b15 b14 b13 b12 b11 b10 b9 b8 b5 b4 b3 b2 b1 bO

b7 b6
CHB8|CHB8|CH7|CH7|CH6|CH6|CH5|CH5|CH4|CH4|CH3|CH3|CH2|CH2[CH1|CH1
Eo|Eo|Eo|Eo|Eo|Ec|Eo|Eo|Eo|Eo|Eo|Eo|Eo|Eo|Eo|Ew
poli=1 bral=1 bral= bral=1 frul=1 bali=1 rali=1 kruli=1 brall=1 ka1 brali=1 brali=1 ball=1 ball=1 rull-1 hull1
SRS ) T RS OOl R BT RS OO BRSO R T B O B
S 1331518 1513158 |5 18 |53 15 [8 |5
/ /
b8 to b15 of the L60AD4 are 0: Normal
fixed to 0. 1: Alarm ON

(a) Warning output flag (Process alarm) (Un\G50) status
* When the digital output value is out of the range specified in CH1 Process alarm lower lower limit value
(Un\G86) to CH8 Process alarm upper upper limit value (Un\G117), Warning output flag (Process alarm)
(Un\G50) corresponding to each channel is turned to alarm ON (1).
* 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.

(b) Clearing Warning output flag (Process alarm) (Un\G50)
When the digital output value returns within the setting range, the Warning output flag (Process alarm)
(Un\G50) is automatically cleared.
Turning on and off Operating condition setting request (Y9) also clears Input signal error detection flag
(Un\G49), but A/D conversion is reset and resumed from the beginning.

(18)Scaling enable/disable setting (Un\G53)g

Set whether the scaling is enabled or disabled, for each channel.
For details on the scaling function, refer to the following.

+ Scaling Function ([~ Page 88, Section 8.10)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o]oJofo]o]o] o] o |cHs|cHr|cHs|cHs|cHalcHs|cHz]cH]

/ /
b4 to b15 of the L60AD4, and b8 to b15 of 0: Enable
the L60ADVLS8 and L60ADILS are fixed to 0. 1: Disable

(a) Enabling the setting

Turn on and 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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(19)CHO Scaling value (digital operation value) (Un\G54 to Un\G61)Zhay

The scaling value (digital operation value) which is obtained by the following functions is stored as signed 16-bit

binary.
Module Functions
L60AD4 Digital clipping function, scaling function, shift function, or difference conversion function
L60ADVLS, L60ADIL8 Scaling function

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

. ~ J
Data section

Sign bit
1: Negative
2: Positive

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

Point/’

When the functions above are not used, the same value as the one in CHO Digital output value (Un\G11 to Un\G18) is
stored.

(20)CH1 Scaling lower limit value (Un\G62) to CH8 Scaling upper limit value
(Un\G77)2

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

+ Scaling Function ([__5—Page 88, Section 8.10)

(a) Setting range

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

* 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 flag (XF) is turned ON and the operation is performed in the setting
configured before the error occurrence.

» When Scaling enable/disable setting (Un\G53) is set to Invalid (1), the setting for CH1 Scaling lower limit
value (Un\G62) to CH8 Scaling upper limit value (Un\G77) are ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.

Point/’

Change the setting value to use the scaling function, since 0 is set as the default value.
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(21)CH1 Process alarm lower lower limit value (Un\G86) to CH8 Process alarm
upper upper limit value (Un\G117) g

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

» Warning Output Function (Process Alarm) ([__=Page 85, Section 8.9)

(a) Setting range

+ Setting range is -32768 to 32767.

» When 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 flag (XF) turns on. The operation is performed in the setting configured before the error
occurrence.

* When the following functions are used, warning targets are scaling values that reflect the operations of
each function. Set values considering operation results of each function.

Module Functions

L60AD4 Digital clipping function, scaling function, shift function, or difference conversion function

L60ADVLS, L60ADIL8 Scaling function

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

0 is set as the default value.

Point/’

Change the setting value to use the warning output function (process alarm), since 0 is set as the default value.
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(22)CHO Input signal error detection setting value (Un\G142 to Un\G149)

Set the setting value to detect an input analog value error for each channel.

For details on the input signal error detection function and input signal error detection extension function, refer to

the following.

- Input signal error detection function ([ Page 77, Section 8.7)

- Input signal error detection extension function ([~ Page 82, Section 8.8)

(a) Setting procedure

+ Setting range is 0 to 250 (0 to 25.0%). Set in increments of 1 (0.1%).
* When a value out of the setting range above is set to a channel, an error occurs in the channel, an error

code (800) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. The operation is

performed in the setting configured before the error occurrence.

« The input signal error detection upper and lower limit values are calculated as follows based on the input

signal error detection setting value. The calculating input signal error detection upper and lower limit

values will be different depending on the input range to be used.

[Input signal error detection upper limit value]

Gain value of ( Gain value of
- each range

each range

Input signal error
detection setting value

1000

Offset value of )
each range

[Input signal error detection lower limit value]

Lower limit value ( Gain value of
each range

of each range

Input signal error
detection setting value

1000

Offset value of )
each range

When the input signal error detection setting value is set to 100 (10%)

Range to be used: 4 to 20mA
The upper and lower limit values of input signal error detection are as follows:

Input signal error
detection upper limit value

100
=20+ (20-4) x =21.6mA
1000

Input signal error
detection lower limit value

=-4-(20-4) = -2.4mA

» Conditions vary as follows depending on the setting in Input signal error detection extension setting

(Un\G27, Un\G28).

Input signal error detection
extension setting (Un\G27, Un\G28)

Detection condition

Lower upper limit detection (1)

At the input signal error detection upper limit value or the input signal error detection lower limit value

Lower limit detection (2)

At the input signal error detection lower limit value

Upper limit detection (3)

At the input signal error detection upper limit value

Disconnection detection (4)

* In 2mA or less, or 0.5V or less
* The setting of CHO Input signal error detection setting value (Un\G142 to Un\G149) is ignored.
« Input range other than 4 to 20mA (extended mode) or 1 to 5V (extended mode) cannot be used.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 5% (50).
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(23)CHO Shifting amount to conversion value (Un\G150 to Un\G153) {123

Set the shifting amount to conversion value that is to be used for the shift function.

For details on the shift function, refer to the following.
« Shift function (_= Page 94, Section 8.11)

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

“ ~ J
Data section

Sign bit
1: Negative
0: Positive

(a) Setting range
Setting range is -32768 to 32767.

(b) Enabling the setting

When the value is set, set shifting amount to conversion value turns valid regardless of turning on and off
Operating condition setting request (Y9).

(c) Default value

All channels are set to Disable (0).

(24)Mode switching setting (Un\G158, Un\G159)ES

Set the setting value for the mode to be switched to.

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

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) After the mode is switched
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
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Point/

In the following cases, the mode is not switched and only the operating condition is changed.
» When turning on and off Operating condition setting request (Y9) after a value other than the above is written
*  When turning on and off Operating condition setting request (Y9) after a setting value that sets the mode same as
that before mode switching is written
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(25)CHO Difference conversion trigger (Un\G172 to Un\G175) (123

Use this buffer memory as a trigger to start/stop the difference conversion.
For details on the difference conversion function, refer to the following.

« Difference Conversion Function ([~ 5 Page 103, Section 8.13)

Difference conversion trigger Setting value
No request 0
Trigger request 1

» In the channel where a setting value other than the above is set, an error occurs. The error code (370) is
stored in Latest error code (Un\G19) and Error flag (XF) turns on. However, the difference conversion
continues.

(a) Starting/Stopping the difference conversion

* When the setting value is turned No request (0) — Trigger request (1), the difference conversion starts.
* When the setting value is turned Trigger request (0) — No request (1), the difference conversion stops.

(b) Default value

All channels are set to No request (0).

(26)CHO Difference conversion reference value (Un\G180 to Un\G183) {23

This is the area for storing the scaling value (digital operation value) at the start of the difference conversion as
the difference conversion reference value.

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

. ~ J
Data section
Sign bit

1: Negative
0: Positive

(a) Storage range
The storage range is -32768 to 32767.

Point/’

@ The difference conversion reference value is updated when CHIO Difference conversion trigger (Un\G172 to Un\G175) is
turned No request (0) — Trigger request (1).

® Even if CHO Difference conversion status flag (Un\G190 to Un\G193) is turned Converting difference (1) — Not
converted (0), CHO Difference conversion reference value (Un\G180 to Un\G183) is not cleared.
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(27)CHO Difference conversion status flag (Un\G190 to Un\G193) &2

Difference conversion status can be checked with this flag.

Difference conversion status CHO Difference conversion status flag (Un\G190 to Un\G193)
Not converted 0
Converting difference 1

* When CHO Difference conversion trigger (Un\G172 to Un\G175) is turned No request (0) —» Requested (1),
CHO Difference conversion status flag (Un\G190 to Un\G193) is turned to Converting difference (1).

» When CHIO Difference conversion trigger (Un\G172 to Un\G175) is turned Requested (1) — No request (0),
CHO Difference conversion status flag (Un\G190 to Un\G193) is turned Converting difference (1) — Not
converted (0).

(28)Pass data classification setting (Un\G200) [}

This is the area for saving and restoring the offset/gain setting value in user range.
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]oJofofofo]o]o|o]o]o]o [chcHslcHacH1]
/ /

Data for b4 to b15 are fixed to "0". 0: Voltage
(Even when the value is set, the setting value is ignored.) 1: Current

sassalppy Alowa| Jayng Jo s|ielaq g Xipuaddy

215



(29)CHO Offset/gain setting value saving area (Un\G202 to Un\G233)Zig

This area stores data used to restore the offset/gain setting value of the user range.
Data arrangement differs depending on the modules used.

Description
Address
L60AD4 L60ADVLS, L60ADIL8
Un\G202 CH1 Industrial shipment settings offset value (L) CH1 Industrial shipment settings offset value
Un\G203 CH1 Industrial shipment settings offset value (H) CH1 Industrial shipment settings gain value
Un\G216 CH4 Industrial shipment settings gain value (L) CHB8 Industrial shipment settings offset value
un\G217 CH4 Industrial shipment settings gain value (H) CHB8 Industrial shipment settings gain value
Un\G218 CH1 User range settings offset value (L) CH1 User range settings offset value
Un\G219 CH1 User range settings offset value (H) CH1 User range settings gain value
Un\G232 CH4 User range settings gain value (L) CH8 User range settings offset value
Un\G233 CH4 User range settings gain value (H) CHB8 User range settings gain value

In any of the following operations, the data to be used is stored (saved).
* Writing the initial setting by utility
» Turning off and on User range write request (YA) (in offset/gain setting mode)
» Turning off and on Operating condition setting request (Y9) "

*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, set the data saved in this area to the same area in the

A/D converter module where the data is restored.
For the setting procedure of offset/gain values or saving and restoring offset/gain values, refer to the following.

« Offset/gain setting ([ Page 60, Section 7.5)
+ Saving and restoring offset/gain values ([_ 5 Page 138, Section 8.19)
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(30)CHO Logging enable/disable setting (Un\G1000 to Un\G1003) {223
Set whether the logging is enabled or disabled.

For details on the logging function, refer to the following.
+ Logging function ([~ 5 Page 108, Section 8.14)

Logging enable/disable setting Setting value
Enable 0
Disable 1

* When a value other than the above setting range is set, an error occurs and the error code (2000) is stored
in Latest error code (Un\G19). The logging function is not started.

* When Conversion speed setting (Un\G26) is set to 20us (0) and CHO Logging enable/disable setting
(Un\G1000 to Un\G1003) is set to Enable (0), an error occurs and the error code (2000) is stored in Latest
error code (Un\G19). The logging function is not started.

* When Input signal error detection setting (Un\G47) is set to Enable (0) and CHO Logging enable/disable
setting (Un\G1000 to Un\G1003) is set to Enable (0), an error occurs and the error code (2080) is stored in
Latest error code (Un\G19). The logging function is not started.

* When Input signal error detection extension setting (Un\G27) is set to other than Disable (0) and CHO
Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Enable (0), an error occurs and the error
code (2080) is stored in Latest error code (Un\G19). The logging function is not started.

(a) Enabling the setting
Turn on and off Operating condition setting request (Y9) to enable the setting.
Enabling the setting starts the logging.

(b) Default value

All channels are set to Disable (1).
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(31)CHO Logging hold request (Un\G1008 to Un\G1011) &2
Use Logging hold request (Un\G1008 to Un\G1011) as a trigger to hold (stop) the logging at any timing during the

logging.
For details on the logging function, refer to the following.

« Logging function ([ Page 108, Section 8.14)

Logging hold request Setting value
Off 0
On 1

* In the channel where a value other than the above setting values is set, an error occurs. Then, the error code
(2070) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. However, the logging continues.

* When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the setting for
CHO Logging hold request (Un\G1008 to Un\G1011) is ignored.

(a) Operation of the logging hold processing

* In the case that CHO Level trigger condition setting (Un\G1056 to Un\G1059) is set to Disable (0), when
CHO Logging hold request (Un\G1008 to Un\G1011) changes from OFF (0) to ON (1), the logging hold
processing starts.

* In the case that CHO Level trigger condition setting (Un\G1056 to Un\G1059) is set to other than Disable
(0), when the trigger condition is satisfied after CHO Logging hold request (Un\G1008 to Un\G1011)
changes from OFF (0) to ON (1), the logging hold processing starts. When the level trigger is enabled, use
Logging hold request (Un\G1008 to Un\G1011) as an interlock to operate the level trigger.

 If CHO Logging hold request (Un\G1008 to Un\G1011) is turned to ON (1) — OFF (1), the hold status
(stop) is cleared and the logging restarts.

(b) Default value
All channels are set to OFF (0).

Point/’

The hold status of logging can be checked by monitoring CHO Logging hold flag (Un\G1016 to Un\G1019).

(32)CHO Logging hold flag (Un\G1016 to Un\G1019) &2

Hold (stop) status of logging can be checked with this flag.
For details on the logging function, refer to the following.

» Logging Function ([__=— Page 108, Section 8.14)

Hold status of logging Stored value
Off 0
On 1

» This flag turns to On (1) at the time of the transition from the status in which data are collected in CHO
Logging data (Un\G5000 to Un\G44999) to the stop status

» When the logging restarts by turning CHO Logging hold request (Un\G1008 to Un\G1011) from On (1) to Off
(0), CHO Logging hold flag (Un\G1016 to Un\G1019) is turned to Off (0).
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(33)CHO Logging data setting (Un\G1024 to Un\G1027) X3

When using the logging function, set the digital output value or the scaling value (digital operation value) as the

target value for collecting.
For details on the logging function, refer to the following.

« Logging function ([ Page 108, Section 8.14)

Target of logging Setting value
Digital output value 0
Scaling value (digital operation value) 1

* Inthe channel where a value other than the above setting values is set, an error occurs. Then, the error code
(2030) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the logging cannot be
performed.

* When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the setting for
CHO Logging data setting (Un\G1024 to Un\G1027) is ignored.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Scaling value (digital operation value) (1).
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(34)CHO Logging cycle setting value (Un\G1032 to Un\G1035), CHO Logging cycle

unit setting (Un\G1040 to Un\G1043) (I3

Set the cycle of storing the logging data.

CHO Logging cycle setting value (Un\G1032 to Un\G1035): Set a time interval at which data are collected. CHO
Logging cycle unit setting (Un\G1040 to Un\G1043): Set the unit of the time interval at which data are collected.
For details on the logging function, refer to the following.

» Logging function ([ > Page 108, Section 8.14)
(a) Setting range

« The available setting range of CHO Logging cycle setting value (Un\G1032 to Un\G1035) depends on the
setting for CHO Logging cycle unit setting (Un\G1040 to Un\G1043).

e e T Setting value of CHO Logging cycle unit setting | Available setting range of CHO Logging cycle setting
(Un\G1040 to Un\G1043) value (Un\G1032 to Un\G1035)
us 0 80 to 32767
ms 1 1to 32767
s 2 1 to 3600

* When either CHO Logging cycle setting value (Un\G1032 to Un\G1035) or CHO Logging cycle unit setting
(Un\G1040 to Un\G1043) is set to a value outside the above range, an error occurs. The error code
(2010) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging cannot be performed.

* When a set logging cycle is shorter than the refresh cycle of the target data for logging, an error occurs.
The error code (2020) is stored in Latest error code (Un\G19) and Error flag (XF) turns on. Logging
cannot be performed.

* When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the setting for
CHO Logging cycle setting value (Un\G1032 to Un\G1035) and CHO Logging cycle unit setting
(Un\G1040 to Un\G1043) are ignored.

(b) Actual logging cycle

The actual logging cycle is an integral multiple of the conversion cycle of digital output value or scaling value
(digital operation value).

When the conversion cycle is set to 80us and the A/D conversion is performed for CH1 to CH3 with the
sampling processing
The actual logging cycle is an integral multiple of 240us (80us x 3) with the value set in CHO Logging
cycle setting value (Un\G1032 to Un\G1035) and CHO Logging cycle unit setting (Un\G1040 to
Un\G1043) as the upper limit value.

(c) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(d) Default value

» For CHO Logging cycle setting value (Un\G1032 to Un\G1035), all channels are set to 4.
» For CHO Logging cycle unit setting (Un\G1040 to Un\G1043), all channels are set to ms (1).
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(35)CHO Logging points after trigger (Un\G1048 to Un\G1051) &3

When the logging function is used, set the data points recorded from hold trigger occurs until logging holds.

For details on the logging function, refer to the following.
+ Logging function ([~ 5 Page 108, Section 8.14)

(a) Setting range
» Setting range is 1 to 10000.
« In the channel where a value out of the above range is set, an error occurs. Then, the error code (2040) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and logging cannot be performed.
* When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the setting for
CHO Logging points after trigger (Un\G1048 to Un\G1051) is ignored.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 5000.

(36)CHO Level trigger condition setting (Un\G1056 to Un\G1059) {123

When the level trigger is used with the logging function, set the occurrence condition of the hold trigger.
For details on the logging function, refer to the following.

+ Logging function ([~ Page 108, Section 8.14)

Setting Setting value
Disable 0
Above 1
Below 2
Pass through 3

* Inthe channel where a value other than the above setting values is set, an error occurs. Then, the error code
(2050) is stored in Latest error code (Un\G19), Error flag (XF) turns on, and the logging cannot be
performed.

* When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the setting for
CHO Level trigger condition setting (Un\G1056 to Un\G1059) is ignored.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.
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(b) Default value

All channels are set to Disable (0).
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(37)CHO Trigger data (Un\G1064 to Un\G1067) (123

When the logging function is used, set the buffer memory address monitored for the occurrence condition of level
trigger.
For details on the logging function, refer to the following.

« Logging function ([ Page 108, Section 8.14)

(a) Setting range
» Setting range is 0 to 4999.
» Inthe channel where a value out of the above range is set, an error occurs. Then, the error code (2060) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and logging cannot be performed.
+ When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the setting for
CHO Trigger data (Un\G1064 to Un\G1067) is ignored.

Point/’

Set the following buffer memory addresses for CHO Trigger data (Un\G1064 to Un\G1067). For buffer memory addresses,

refer to the list of buffer memory addresses ([__= Page 28, Section 3.5).
+ CHO Digital output value (Un\G11 to Un\G14): 11 to 14
+ CHO Scaling value (Un\G54 to Un\G57): 54 to 57
» Level data O (Un\G1072 to Un\G1081): 1072 to 1081
» Buffer memory addresses shown with "R" in the list of buffer memory addresses
Do not use the buffer memory addresses shown with "R/W" and "W" (except for Level data O (Un\G1072 to Un\G1081)) and
system areas in the list.
If the above areas are set, normal operations of the A/D converter module are not guaranteed.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

Channel Default value Buffer memory to be monitored
CH1 54 CH1 Scaling value (digital operation value) (Un\G54)
CH2 55 CH2 Scaling value (digital operation value) (Un\G55)
CH3 56 CH3 Scaling value (digital operation value) (Un\G56)
CH4 57 CH4 Scaling value (digital operation value) (Un\G57)
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(38)Level data O (Un\G1072 to Un\G1081) (23

This is the area for storing the data to be monitored when the level trigger of the logging function is used. 10
types of data are available: Level data 0 (Un\G1072) to Level data 9 (Un\G1081)
Use Level data O (Un\G1072 to Un\G1081) to monitor device values in other than the A/D converter module and

generate triggers.
For details on the logging function, refer to the following.

+ Logging function ([~ 5 Page 108, Section 8.14)

(a) Setting range
Setting range is -32768 to 32767.

(b) Default value

All are set to 0.

(39)CHO Trigger setting value (Un\G1082 to Un\G1085) {3

When the logging function is used, set a level where a level trigger is generated.
For details on the logging function, refer to the following.

« Logging function ([~ = Page 108, Section 8.14)

(a) Setting range
Setting range is -32768 to 32767.

(b) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(c) Default value

All channels are set to 0.
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(40)CHO Head pointer (Un\G1090 to Un\G1093) {3
The buffer memory address where the oldest data is stored can be checked in CHO Logging data (Un\G5000 to
Un\G44999).
This area stores the offset value (0 to 9999) counted from the start address (CH1: Un\G5000, CH2: Un\G15000,
CH3: Un\G25000, CH4: Un\G35000) of CHO Logging data (Un\G5000 to Un\G44999).
For details on the logging function, refer to the following.
» Logging Function ([~ Page 108, Section 8.14)

When the value of CH2 Head pointer (Un\G1091) is 8551

CH2 Logging data
| Un\G15000

Head pointer: 8551 '
(offset value from Un\G15000) !

\ The latest data
l Latest data Un\G23550

Un\G23551 The oldest data
23551 = 15000 + 8551

Un\G24999

Point/’

@ The value in CHO Head pointer (Un\G1090 to Un\G1093) is fixed to 0 since the oldest data is stored in the start address
of CHO Logging data (Un\G5000 to Un\G44999) while the data of first 10000 points is logged from the logging is stated.
After the number of collected data points reaches 10000, the place of CHO Latest pointer (Un\G1090 to Un\G1093)
increases one by one.

® When CHO Logging hold request (Un\G1008 to Un\G1011) is changed from On (1) to Off (0), CHO Head pointer
(Un\G1090 to Un\G1093) is cleared to zero.
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(41)CHO Latest pointer (Un\G1098 to Un\G1101) {3

The buffer memory address where the latest data is stored can be checked in CHO Logging data (Un\G5000 to
Un\G24999).

This area stores the offset value (0 to 9999) counted from the start address (CH1: Un\G5000, CH2: Un\G15000,
CH3: Un\G25000, CH4: Un\G35000) of CHO Logging data (Un\G5000 to Un\G44999).

For details on the logging function, refer to the following.

» Logging Function ([~ 5 Page 108, Section 8.14)

When the value of CH2 Latest pointer (Un\G1099) is 8550

CH2 Logging data

I Un\G15000
Latest pointer: 8550
(offset value from Un\G15000)

¢ \ | The latest data
Un\G23550 23550 = 15000 + 8550
Un\G23551

The oldest data

Un\G24999 |

Point/’

@® CHO Latest pointer (Un\G1098 to Un\G1101) increases one by one each time data is stored from the logging starts.

® When CHO Logging hold request (Un\G1008 to Un\G1011) is changed from On (1) to Off (0), CHO Number of logging
data (Un\G1106 to Un\G1109) is cleared to zero.

(42)CHO Number of logging data (Un\G1106 to Un\G1109) (22

The number of data stored in CHO Logging data (Un\G5000 to Un\G44999) can be checked during the logging.
For details on the logging function, refer to the following.

+ Logging Function ([—=Page 108, Section 8.14)

Point/’

® The number of logging data increases one by one each time data is stored from the logging starts.

® When the number of logging data reaches 10000, CHO Number of logging data (Un\G1106 to Un\G1109) is fixed to
10000 since the data points are overwritten from the head again.

® When CHO Logging hold request (Un\G1008 to Un\G1011) is changed from On (1) to Off (0), CHO Number of logging
data (Un\G1106 to Un\G1109) is cleared to zero.
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(43)CHO Trigger pointer (Un\G1114 to Un\G1117) {223

The address of buffer memory which stores the data of when a hold trigger was executed can be checked in
CHO Logging data (Un\G5000 to Un\G44999).

This area stores the offset value (0 to 9999) counted from the start address (CH1: Un\G5000, CH2: Un\G15000,
CH3: Un\G25000, CH4: Un\G35000) of CHO Logging data (Un\G5000 to Un\G44999).

For details on the logging function, refer to the following.

+ Logging Function ([~ > Page 108, Section 8.14)

When the value of CH2 Trigger pointer (Un\G1115) is 8550

CH2 Logging data

| Un\G15000
Trigger pointer: 8550
(offset value from Un\G15000)
Un\G23550 Data at the time when a trigger is activated
23550 = 15000 + 8550
Un\G24999

Point/’

When CHO Logging hold request (Un\G1008 to Un\G1011) is changed from On (1) to Off (0), CHO Trigger pointer
(Un\G1114 to Un\G1117) is cleared to zero.

(44)CHO Logging cycle monitor value (Un\G1122 to Un\G1133) {223

This is the area for storing the actual logging cycle which is calculated from the update cycle of data to be logged.
When Operating condition setting request (Y9) is turned on and off, the logging cycle is stored in CHO Logging
cycle monitor value (Un\G1122 to Un\G1133) in the corresponding channel where the logging function is enabled.
For details on the logging function, refer to the following.

» Logging function ([~ 5 Page 108, Section 8.14)
The following figure shows how values are stored in CH1 Logging cycle monitor value (Un\G1122 to Un\G1124).

b15 to b0
Un\G1122 s
Un\G1123 ms
Un\G1124 us

When the calculated value of logging cycle in CH1 is 6960us

Buffer memory address Stored value
Un\G1122 0(s)
Un\G1123 6 (ms)
un\G1124 960 (us)

226



(45)CHO Trigger detection time (Un\G1154 to Un\G1169) X))

The time that the hold trigger occurred is recorded.

For details on the logging function, refer to the following.

» Logging Function ([~ > Page 108, Section 8.14)
The following figure shows how values are stored in CH1 Trigger detection time (Un\G1154 to Un\G1157).

APPENDICES

b15 to b8 b7 to b0
Un\G1154 First two digits of the year Last two digits of the year
Un\G1155 Month Day
Un\G1156 Hour Minute
Un\G1157 Second Day of the week
Item Storage contents Storage example™

First two digits of the year/Last

two digits of the year 2011H
Month/Day Stored in BCD code. 329H
Hour/Minute 1035H
Second 40H
One of the following values is stored for each day of the week in BCD code.
* Sunday: 0 * Monday: 1
Day of the week * Tuesday: 2 * Wednesday: 3 2H
* Thursday: 4 * Friday: 5

+ Saturday: 6

*1 Those are values when a hold trigger is detected at 10:35:40 on Tuesday, March 29th, 2011.

Point/’

® Time units shorter than one second are not recorded.

® When CHO Logging hold request (Un\G1008, Un\G1011) is changed from On (1) to Off (0), CHO Trigger detection time
(Un\G1154 to Un\G1169) is cleared to zero.
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(46)CHO Flow amount integration enable/disable setting (Un\G1300 to
Un\G1303) (23

Set whether the flow amount integration function is enabled or disabled.
For details on the flow amount integration function, refer to the following.

« Flow amount integration function ([~ 5 Page 123, Section 8.15)

Flow amount integration enable/disable setting Setting value
Enable 0
Disable 1

» In the channel where a setting value other than the above is set, an error occurs. The error code (2010) is
stored in Latest error code (Un\G19) and Error flag (XF) turns on.

* In the channel where the conversion speed is set to 20us or 80us and CHO Flow amount integration
enable/disable setting (Un\G1300 to Un\G1303) is Enable (0), an error occurs. The error code (2010) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the flow amount integration function is not
enabled.

(a) Enabling the setting

Turn on and off Operating condition setting request (Y9) to enable the setting.

(b) Default value

All channels are set to Disable (1).

(47)CHO Integration cycle setting (Un\G1308 to Un\G1311) (23

Set the integration cycle of flow amount integration in each channel.
For details on the flow amount integration function, refer to the following.

+ Flow amount integration function ([~ 5 Page 123, Section 8.15)

(a) Setting range

» Setting range is 1 to 5000 (ms).

* In the channel where a value other than the above is set, an error occurs. Then, the error code (2110) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the flow amount integration function
cannot be performed.

* When the set integration cycle is below the data updated cycle of CHO Scaling value (digital operation
value) (Un\G54 to Un\G57), an error occurs. Then, the error code (2120) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, and the flow amount integration function cannot be performed.

(b) Default value

All channels are set to 4 (ms).
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(48)CHO Flow amount time unit setting (Un\G1316 to Un\G1319) (£}

Set a conversion value to convert the time unit of instantaneous flow amount to ms.

Set CHO Flow amount time unit setting (Un\G1316 to Un\G1319) to the range of the flow meter connected to the
A/D converter module.

For details on the flow amount integration function, refer to the following.

» Flow amount integration function ([_ > Page 123, Section 8.15)

Flow amount time unit Setting value
Is 0
/min 1
/h 2

» In the channel where a setting value other than the above is set, an error occurs. The error code (2130) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the flow amount integration function is not
enabled.

When the range of the flow meter is "cm®/s”, set / (0).

(a) Default value

All channels are set to /s (0).

(49)CHO Unit scaling setting (Un\G1324 to Un\G1327) (223

Set the unit scaling that is used for the flow amount integration function.
For details on the flow amount integration function, refer to the following.

* Flow amount integration function ([~ 3~ Page 123, Section 8.15)

Unit scaling Setting value
x1 0
x 10 1
x 100 2
x 1000 3
x 10000 4

» In the channel where a setting value other than the above is set, an error occurs. The error code (2140) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the flow amount integration function is not
enabled.

(a) Default value

All channels are set to x 1 (0).
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(50)CHO Integrated flow amount (Un\G1332 to Un\G1339) [}

This is the area for storing the result of the integral processing performed by the flow amount integration function.
The integrated flow amount is stored with 32-bit signed binary.
For details on the flow amount integration function, refer to the following.

« Flow Amount Integration Function ([~ Page 123, Section 8.15)

CH1 Integrated flow amount (H) (Un/G1333) CH1 Integrated flow amount (L) (Un/G1332)
A A
b15 b0 b15 b0
(Lt rrrrrrrrrr PP PP PP
. ~ I\ ~ J
L Data section Data section
Sign bit

0: Positive (fixed to 0)

(a) Storage range
The value is stored within the range of 0 to 2147483647.

(51)CHO Integration cycle monitor value (Un\G1348 to Un\G1351) {12}

This is the area for storing the integration cycle which is calculated from the update cycle of CHO Scaling value
(digital operation value) (Un\G54 to Un\G57).
For details on the flow amount integration function, refer to the following.

+ Flow amount integration function ([~ 5 Page 123, Section 8.15)

(a) Storage range
When CHO Flow amount integration enable/disable setting (Un\G1300 to Un\G1303) is Enable (0), the value is
stored within the range of 1 to 5000. When it is Disable (1), the value is fixed to 0.

(52)CHO Flow amount integration temporary stop request (Un\G1356 to
Un\G1359) 23

Stops the integral processing temporarily while the flow amount integration function is operating.
For details on the flow amount integration function, refer to the following.

» Flow amount integration function ([— 5 Page 123, Section 8.15)

Flow amount integration temporary stop request Setting value
No request 0
Temporary stop request 1

» In the channel where a setting value other than the above is set, an error occurs. The error code (2150) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the setting is ignored.

* When CHO Flow amount integration temporary stop request (Un\G1356 to Un\G1359) is turned No request
(0) —» Temporary stop request (1) while the flow amount integration function is operating, the flow amount
integration function temporarily stops.

* When CHO Flow amount integration temporary stop request (Un\G1356 to Un\G1359) is turned Temporary
stop request (1) — No request (0) while the flow amount integration function temporarily stops, the flow

amount integration function restarts.

(a) Default value

All channels are set to No request (0).
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(53)CHO Flow amount integration temporary stop flag (Un\G1364 to
Un\G1367) 23

Flow amount integration temporary stop request status can be checked with this flag.

Flow amount integration temporary stop request status Stored value
No temporary stop request 0
Temporary stopping 1

» While the flow amount integration function temporarily stops by CHO Flow amount integration temporary
stop request (Un\G1356 to Un\G1359) being turned No request (0) — Temporary stop request (1), CHO
Flow amount integration temporary stop flag (Un\G1364 to Un\G1367) is turned to Temporary stop request
(1).

* When the flow amount integration function restarts by CHO Flow amount integration temporary stop request
(Un\G1356 to Un\G1359) being turned Temporary stop request (1) — No request (0), CHO Flow amount
integration temporary stop flag (Un\G1364 to Un\G1367) is turned to No temporary stop request (1).

(54)CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) {3

When the flow amount integration function is enabled, the value of CHO Integrated flow amount (Un\G1332 to
Un\G1339) can be cleared to zero.
For details on the flow amount integration function, refer to the following.

 Flow amount integration function ([__ > Page 123, Section 8.15)

Integrated flow amount clear request Setting value
No request 0
Clear request 1

* In the channel where a setting value other than the above is set, an error occurs. The error code (2160) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, and the setting is ignored.

* When CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) is turned to No request (0) —
Clear request (1) while the flow amount integration function is operating, the value of CHO Integrated flow
amount (Un\G1332 to Un\G1339) in the corresponding channel is cleared to zero.

(a) Default value

All channels are set to No request (0).

(55)CHO Integrated flow amount clear flag (Un\G1380 to Un\G1383) {2

Integrated flow amount clear request status can be checked with this flag.

Integrated flow amount clear flag Setting value
No clear request 0
Cleared 1

* When CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) is turned No request (0) — Clear
request (1) and the value of CHO Integrated flow amount (Un\G1332 to Un\G1339) is cleared, CHO
Integrated flow amount clear flag (Un\G1380 to Un\G1383) is turned to Cleared (1).

* When CHO Integrated flow amount clear request (Un\G1372 to Un\G1375) is turned to Clear request (1) —»
No request (0), CHO Integrated flow amount clear flag (Un\G1380 to Un\G1383) is turned to No clear
request (0).
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(56)CHO A/D conversion status (Un\G1700 to Un\G1707) (L)

The status of A/D conversion is stored.
Use this area for troubleshooting. For details, refer to the following.

» When digital output value cannot be read ([~ Page 187, Section 11.6.2 (2))

A/D conversion status Stored value Description
. . A/D conversion has been disabled. A/D conversion has not been performed on the
A/D conversion disable 0 )
corresponding channel.
A/D conversion start 1 A/D conversion has been enabled and the first A/D conversion has yet to be complete.
A/D conversion completion 2 The first A/D conversion has been complete. A/D conversion is in execution.

In the use of the input signal error detection function, an input signal error has been
Input signal error detected 3 detected.
(When the input signal error detection function is not used, this value is not stored.)

(57)CHO Analog input monitor (Un\G1710, Un\G1712, Un\G1714, Un\G1716,
Un\G1718, Un\G1720, Un\G1722, Un\G1724) (ZlE)

The amount of analog input, a current or a voltage, is stored for each channel.
This value is updated at periods of about 1ms.
Use this area for troubleshooting. For details, refer to the following.

» When digital output value cannot be read ([~ 3 Page 187, Section 11.6.2 (2))
The value stored in CHO Analog input monitor (Un\G1710, Un\G1712, Un\G1714, Un\G1716, Un\G1718,
Un\G1720, Un\G1722, Un\G1724) depends on the value stored in CHO A/D conversion status (Un\G1700 to
Un\G1707), as described below.

(a) "1: A/D conversion start", "2: A/D conversion completion”, "3: Input signal error
detected”

The following values are stored.

Module Storage contents

The product of Input voltage [V] and 100 is stored.

L60ADVL8
When 10V is input, 1000 is stored.

The product of Input amperage [mA] and 100 is stored.

L60ADIL8
When 20maA is input, 2000 is stored.

Point/’

Do not use the value in this area for actual controls because the value does not have the resolution and accuracy described

in the performance specifications ([__5 Page 21, Section 3.2).
Use the value as a guide to the status of analog input at a system startup or other events.
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(568)CHO Analog input monitor unit (Un\G1711, Un\G1713, Un\G1715, Un\G1717,

Un\G1719, Un\G1721, Un\G1723, Un\G1725) (T8

The unit of the value in CHO Analog input monitor (Un\G1710, Un\G1712, Un\G1714, Un\G1716, Un\G1718,
Un\G1720, Un\G1722, Un\G1724) is stored.
Use this area for troubleshooting. For details, refer to the following.

- When digital output value cannot be read ([ Page 187, Section 11.6.2 (2))

Unit Stored value
x 102mA 0
x 1072V 1

(59)Latest error code address (Un\G1800)C

The buffer memory address of Error history No.O (Un\G1810 to Un\G1969) that has been storing the latest error
code is stored.

(60)Error history No.[0 (Un\G1810 to Un\G1969)

Sixteen errors that have occurred in the module are recorded at a maximum.
For details of the error log function, refer to the following.

+ Error Log Function ([~ 5 Page 133, Section 8.16)

b15 to b8 b7 to b0
un\G1810 Error code
Un\G1811 First two digits of the year Last two digits of the year
Un\G1812 Month Day
uUn\G1813 Hour Minute
Un\G1814 Second Day of the week
Un\G1815
to System area
Un\G1819
Item Storage contents Storage example™!
First two d!g!ts of the year/Last 2011H
two digits of the year
Month/Day Stored in BCD code. 329H
Hour/Minute 1035H
Second 40H
One of the following values is stored for each day of the week in BCD code.
» Sunday: 0 * Monday: 1
Day of the week *» Tuesday: 2 * Wednesday: 3 2H
* Thursday: 4 * Friday: 5
* Saturday: 6

*1 Those are values when an error occurs at 10:35:40 on Tuesday, March 29th, 2011.
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(61)CHO Logging data (Un\G5000 to Un\G44999) (X2

This is an area for storing the logged data.
Up to 10000 data can be stored per channel. After the number of data points stored in CHO Logging data

(Un\G5000 to Un\G44999) for each channel reaches 10000, the logging is continued overwriting the data from
the head.

For details on the logging function, refer to the following.
 Logging function ([— = Page 108, Section 8.14)

Point/’

® When Operating condition setting request (Y9) is turned on and off, the logging data in all the channels are cleared to
zero.

® Even if CHO Logging hold request (Un\G1008 to Un\G1011) is changed from On (1) to Off (0) and the logging restarts,
the logged data is not cleared to zero.
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Appendix 3 10 Conversion Characteristic of A/D
Conversion

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) from outside of programmable controller to digital
output 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 the following value.

Module Digital output value
L60AD4 20000
+ 8000 (1to 5V, 0 to 5V, 1 to 5V, (Extended mode), user range setting)
L60ADVL8
+ 16000 (-10 to 10V, 0 to 10V)
L60ADIL8 8000

UOISIBAUOY) (/Y JO J1ISLIBJoBIBYD UOISIOAUOD O] € XIpuaddy
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(3) /O conversion characteristic of the L60AD4

(a) Voltage input characteristic

The following graph shows the voltage input characteristic.

Practical analog input range Practical analog input range

le N|
20479 A e Tt N \se—- OO SR
20000 20000
® 3) 4)
E 2~/ E
5 g \5
R | e S em— : 3 )
5 480 3 0
=) £ -5000
= D 5480 [T
a
-20000
-20480 oot ’ -20000
-15 -10 -5 01 5 10 15 -
. 2048(-)15 -10 -5 01 5 55 10 15
Analog input voltage (V) .
Analog input voltage (V)
No. Input range setting Offset value Gain value Digital output value™? Resolution
1) 1to 5V Vv 5V 200upVv
0 to 20000
2) 0to 5V ov 5V 250pvV
3) -10 to 10V ov 10V -20000 to 20000
500uV
4) 0to 10V ov 10V 0 to 20000
5) 1 to 5V (Extended mode) 1V 5V -5000 to 22500 200pVv
— User range setting " i -20000 to 20000 307uv™

*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.
+ Setting range for offset value and gain value: -10 to 10V
* ((gain value)-(offset value)) > 4.0V
*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
20479
-10 to 10V -20480
0to 10V -480
1 to 5V (Extended mode) -5480 22979
User range setting -20480 20479

*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 of voltage input characteristic.)

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

The following graph shows the current input characteristic.

Practical analog input range

APPENDICES

Practical analog input range

22979
A o ———————— il 22500 bbb
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P S -5480| T
5 g
-20000
-20480 -20000
-30 -20 -10 - 0 4 10 20 30 -20480_30 20 10 0 4 10 207 ~22 30
Analog input current (mA) Analog input current (mA)
No. Input range setting Offset value Gain value Digital output value? Resolution
1) 4 to 20mA 4mA 20mA 800nA
0 to 20000
2) 0 to 20mA OmA 20mA 1000nA
3) 4 to 20mA (Extended mode) 4mA 20mA -5000 to 22500 800nA
— User range setting " " -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 < 20mA, offset value > OmA

* ((gain value) - (offset value)) > 16.0mA

*2 When analog input is performed exceeding the range of digital output value, the digital output value is fixed to the

maximum or minimum.

Input range setting

Digital output value

Minimum Maximum
4 to 20mA
-480 20479
0 to 20mA
4 to 20mA (Extended mode) -5480 22979
User range setting -20480 20479

*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 of current input characteristic.)

® Do not input a value of £30mA or more. This may damage the elements.
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(4) 1/O conversion characteristic of the L60ADVLS

Practical analog input range | Practical analog input range
16383 ' . >
16000
9191
L e E—— E—— e— | A R D11 e— —— ——  E— T EEEEEEEEEE
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Analog input voltage (V) ) 10 S ot 5 55 10 15
Analog input voltage (V)
No. Input range setting Offset value Gain value Digital output value™ Resolution
1) 1to 5V Vv 5V 500pV
0 to 8000
2) 0to 5V ov 5V 625uVv
3) -10 to 10V ov 10V -16000 to 16000
625uV
4) 0to 10V ov 10V 0 to 16000
5) 1 to 5V (Extended mode) Vv 5V -2000 to 9000 500V
— User range setting " " -8000 to 8000 414V

*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.
+ Setting range for offset value and gain value: -10 to 10V
* ((gain value)-(offset value)) > 3.7V
*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
-192 8191
0to 5V
-10 to 10V -16384
16383
0to 10V -384
1 to 5V (Extended mode) -2192 9191
User range setting -8192 8191

*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 of voltage input characteristic.)

® Do not input a value of £15V or more. This may damage the elements.
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Digital output value
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(5) 1/0 conversion characteristic of the L60ADIL8

Practical analog input range Practical analog input range
Wo——F——F—
-
2)—\
\
1) 2 ‘g)
g
0 5
172 R - i=3 0
3
o
T -2000
5, 2192 rrrtteeroimomoopreeeeees o
a
Boos -8000
- -20 0 4 20 30 -8192 ~
Analog input (A -30 -20 -10 0 4 10 20 22 30
nalog input current (MA) Analog input current (mA)
No. Input range setting Offset value Gain value Digital output value™ Resolution
1) 4 to 20mA 4mA 20mA 2000nA
0 to 8000
2) 0 to 20mA OmA 20mA 2500nA
3) 4 to 20mA (Extended mode) 4mA 20mA -2000 to 9000 2000nA
— User range setting " 1 -8000 to 8000 1660nA™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 < 20mA, offset value > OmA
* ((gain value) - (offset value)) > 14.6mA
*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
-192 8191

0 to 20mA
4 to 20mA (Extended mode) -2192 9191
User range setting -8192 8191

*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 of current input characteristic.)

® 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 for the L60ADA4.

20000
{ L — Voltage
fluctuation
range
)
Q
g
o
S 0
©
=1
<
o
c
(0]
-20000
-10 0 10

Analog input voltage (V)
The fluctuation range varies depending on the ambient temperature and input range as shown below.
However, influence by noises is excluded.

Fluctuation range
Module Analog input range
Ambient temperature: 25 #5°C Ambient temperature: 0 +55°C

L60AD4 For all the analog input ranges | +0.1% (+20digit) +0.2% (+40digit)

0 to 10V Within £0.2% (+32digit) Within 1% (+160digit)

0 to 5V

Within £0.2% (+16digit) Within £1% (+80digit)

L60ADVL8 1to 5V

-10 to 10V Within £0.2% (+32digit) Within 1% (+160digit)

1 to 5V (Extended mode) Within £0.2% (+16digit) Within 1% (+80digit)
L60ADIL8 For all the analog input ranges | Within £0.2% (+16digit) Within £1% (+80digit)
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Appendix & Dedicated Instructions

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 from the normal mode to the offset/gain setting mode.

G(P).OFFGAN
® * The operation mode is changed from the offset/gain setting mode to the normal mode.
G(P).OGLOAD The offset/gain set value in the user range setting is read out to the CPU module.
G(P).OGSTOR The offset/gain set value in the user range setting stored in the CPU module is restored to the A/D converter

module.
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Appendix 5.2 G(P).OFFGAN

Command
G.OFFGAN 1 i [Gorrom] | ® }—{
Command
GP.OFFGAN _f | leP.oFFeAN un | ® }—{
Setting data IBnitternaI de\‘:\ilzerd R, ZR BN o Word uoeO Zn C;:w:t,asn t Others
® - o _

(1) Setting data

Device Description Setting range Data type

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

Mode change

0: changed to the normal mode

© 1: changed to the offset/gain setting mode

When a value other than above is set, the mode is changed to the offset/gain setting mode.

0,1 BIN 16 bits

(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, and the RUN LED
flashes.)
» Offset/gain setting mode — normal mode (Offset/gain setting mode flag (XA) is off, and the RUN LED is on.)

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.

® \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.

@ If the mode to be switched to is the same as the current mode (if this instruction is performed when the operation mode is
the normal mode and "0: Changed to the normal mode" is set, or when the operation mode is the offset/gain setting mode
and "1: Changed to the offset/gain setting mode" is set), the operation is invalid.

(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, which is installed in I/O number X/Y10 to X/Y1F,

with the following conditions: Turning on M10 switches the operation mode to the offset/gain setting mode.
Turning off M10 restores the operation mode to the normal mode.

Switches to the offset/gain setting mode.

M11=0 {MOVP K1 D1 3 Stores the setting data of the dedicated

instruction (G.OFFGAN) in D1.

{ G.OFFGAN ut D1 ] Dedicated instruction (G.OFFGAN)

X1A
} | Processing in offset/gain setting mode

Switches to the normal mode.

M10
i\ {MOVP KO D1 ] Stores the setting data of the dedicated
instruction (G.OFFGAN) in D1.
{G.OFFGAN U1 D1 JDedicated instruction (G.OFFGAN)
X1A I —
—F 1 Processing in normal mode I
{END 3

NV9D440'(d)D 2°G xipuaddy
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Appendix 5.3 G(r).oGLOAD

Command
G.OGLOAD L | [cosoan| w | ® | © }—{
Command
GP.OGLOAD _f || lcPocload] un | ® | © }—{
Internal device JOO tant
Setting data R, ZR uo\eO Zn Constan Others
Bit Word Bit Word K. H,$
® - o -
© o -
(1) Setting data
Device Description Setting range Data type
Un Start I/O number of module 0 to FEH BIN 16 bits
@ Start number of device where the control data is stored Wlthm,t,he range of Device name
specified device
Device which turns ON for one scan at the processing completion of the dedicated instruction. within the range of
" ’ Bit
© In error completion,®)+1 also turns ON. specified device
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(2) Control data

(a) L60AD4"

Device Item Setting data Setting range Set by
® System area — — —

The status on instruction completion is stored.
@+1 Completion status 0: normal completion — System

Other than 0: error completion (error code)

Specify the type of offset/gain setting value to

read out.

0: voltage
©+2 Pass data classification setting 1: current 0000H to 000FH User

b8 b7 b6 b5 b4 b3 b2 b1 b0

[o|~[~]~]~]~]o [crecrslcre|cn
@+3 System area — — —
@+4 CH1 Industrial shipment settings offset value (L) — — System
©+5 CH1 Industrial shipment settings offset value (H) — — System
@+5 CH1 Industrial shipment settings gain value (L) — — System
@+7 CH1 Industrial shipment settings gain value (H) — — System
®+3 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 %::5
@+14 CH3 Industrial shipment settings gain value (L) — — System ;.:' ;:'
®+15 CH3 Industrial shipment settings gain value (H) — — System % g
@+16 CH4 Industrial shipment settings offset value (L) — — System @ g
©+17 CH4 Industrial shipment settings offset value (H) — — System ,8 %
®+18 CH4 Industrial shipment settings gain value (L) — — System % é
@+1 9 CH4 Industrial shipment settings gain value (H) — — System g
@+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
@+24 CH2 User range settings offset value (L) — — System
®+25 CH2 User range settings offset value (H) — — System
©+25 CH2 User range settings gain value (L) — — System
@+27 CH2 User range settings gain value (H) — — System
®+28 CH3 User range settings offset value (L) — — System
@+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
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Device Item Setting data Setting range Set by
©+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
@+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.
(b) L60ADVLS, L60ADILS

Device Item Setting data Setting range Set by

® System area — — —

The status on instruction completion is stored.
©+1 Completion status 0: normal completion — System
Other than 0: error completion (error code)

®)+2 System area — — —
©+3 System area — — —
©+4 CH1 Industrial shipment settings offset value — — System
@+5 CH1 Industrial shipment settings gain value — — System
©+6 CH2 Industrial shipment settings offset value — — System
@+7 CH2 Industrial shipment settings gain value — — System
@+8 CH3 Industrial shipment settings offset value — — System
©+g CH3 Industrial shipment settings gain value — — System
©+10 CH4 Industrial shipment settings offset value — — System
@+11 CH4 Industrial shipment settings gain value — — System
®+12 CH5 Industrial shipment settings offset value — — System
©+13 CHS5 Industrial shipment settings gain value — — System
@+14 CH6 Industrial shipment settings offset value — — System
@+15 CH6 Industrial shipment settings gain value — — System
®+16 CH7 Industrial shipment settings offset value — — System
©+17 CHZY Industrial shipment settings gain value — — System
@+18 CHB8 Industrial shipment settings offset value — — System
3®+19 CH8 Industrial shipment settings gain value — — System
(®)+20 CH1 User range settings offset value — — System
@+21 CH1 User range settings gain value — — System
(®)+22 CH2 User range settings offset value — — System
©+23 CH2 User range settings gain value — — System
©+24 CH3 User range settings offset value — — System
@+25 CHB User range settings gain value — — System
(®+26 CH4 User range settings offset value — — System
©+27 CH4 User range settings gain value — — System
@+23 CH5 User range settings offset value — — System
®+29 CHS5 User range settings gain value — — System
@.,.30 CH®6 User range settings offset value — — System
@+31 CHG6 User range settings gain value — — System
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Device Item Setting data Setting range Set by
(®+32 CH?7 User range settings offset value — — System
@.,.33 CH7 User range settings gain value — — System
@+34 CH8 User range settings offset value — — System
@+35 CH8 User range settings gain value — — System

(3) Functions

» This instruction reads the industrial shipment setting and the offset/gain setting value of the A/D converter
module in the user range to the CPU module.

 There are two interlock signals of the G(P).OGLOAD instruction: 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 on and 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 ———————————

The instruction has no errors.

ON G(P).OGLOAD instruction

G(P).OGLOAD OFF H : :

instructon ~~ — : j ;
i iON | 5
OFF T l -8 g
Completion device @) —————————————————— ===~ ; . X 23
; (O Execution flled :1 o
Completion status oFF | + OFF: Execution succeeded W @ g
indication device ©)+1 : | 1 scan Lo
E 4—’| 283
og
[®) o
£s
(4) Errors o2
©s
z
=}
(2]
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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/0 number X/Y10 to X/Y1F, by turning ON M11.

Sets a control data.

1AL
I

Reads a offset/gain setting value.

M12 Dedicated instruction
1 f {GP.OGLOAD Ut D100 M20 ]
! - (GP.OGLOAD)
M20 M21
—t +F {RST M12 1
M20 M21 I = —
} i} Processing at completion with an error

{END 1

*1 The L60ADVLS or L60ADIL8 does not require the area surrounded by a broken line.
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Appendix 5.4 G(P).0GSTOR

Command

G.OGSTOR _[L || [GOGSTOR| un | ® | © H

Command

GP.OGSTOR _f | | leP.oGSTOR| un | & | @ }—{
Internal device JOO
Setting data R, ZR uo\eO Zn Constant Others
Bit Word Bit Word K H,$
® - o -
© o -
(1) Setting data
Device Description Setting range Data type
Un Start I/O number of module 0to FEH BIN 16 bits
@'1 Start number of device where the control data is stored Wlthm,t_he range of Device name
specified device
Device which turns ON for one scan at the processing completion of the dedicated instruction. Within the range of
. ; Bit
® In error completion,(®)+1 also turns ON. specified device

*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.
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(2) Control data

(a) L60OAD4
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)

The value which is set for Pass data classification

setting©+2 by G(P).OGLOAD instruction is stored.

0: voltage
@+2 Pass data classification setting 1: current 0000H to 000FH System

b15 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o|~[~]~]~]~]o [cracrslcre|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
@.,.g CH2 Industrial shipment settings offset value (L) — — System
@+g 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
@+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
©+1g 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
©+24 CH2 User range settings offset value (L) — — System
@+25 CH2 User range settings offset value (H) — — System
©+26 CH2 User range settings gain value (L) — — System
©+27 CH2 User range settings gain value (H) — — System
©+28 CH3 User range settings offset value (L) — — System
©+29 CH3 User range settings offset value (H) — — System
©+3o CH3 User range settings gain value (L) — — System
©+31 CH3 User range settings gain value (H) — — System
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Device Item Setting data Setting range Set by
©+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
@+35 CH4 User range settings gain value (H) — — System
(b) L60ADVLS, L60ADILS

Device Item Setting data Setting range Set by

® System area — — —

The status on instruction completion is stored.
@+1 Completion status 0: normal completion — System
Other than 0: error completion (error code)

®)+2 System area — — —
©+3 System area — — —
@+4 CH1 Industrial shipment settings offset value — — System
©+5 CH1 Industrial shipment settings gain value — — System
@+5 CH2 Industrial shipment settings offset value — — System
@+7 CH2 Industrial shipment settings gain value — — System
©+8 CH3 Industrial shipment settings offset value — — System
©+g CH3 Industrial shipment settings gain value — — System
©+1 0 CH4 Industrial shipment settings offset value — — System
@+11 CH4 Industrial shipment settings gain value — — System
®+12 CH5 Industrial shipment settings offset value — — System
©+13 CHS5 Industrial shipment settings gain value — — System
©+14 CHB6 Industrial shipment settings offset value — — System %)> ;:5
@+15 CHB6 Industrial shipment settings gain value — — System % :3.-;._
(®)+16 CH7 Industrial shipment settings offset value — — System z g
©+17 CH7 Industrial shipment settings gain value — — System % %‘
@+13 CHS8 Industrial shipment settings offset value — — System § zé
©+19 CHS8 Industrial shipment settings gain value — — System ;_cé %
©+20 CH1 User range settings offset value — — System %’
@+21 CH1 User range settings gain value — — System ’
©+22 CH2 User range settings offset value — — System
©+23 CH2 User range settings gain value — — System
@+24 CH3 User range settings offset value — — System
@+25 CHB User range settings gain value — — System
@+25 CH4 User range settings offset value — — System
©+27 CH4 User range settings gain value — — System
©+28 CH5 User range settings offset value — — System
©+29 CH5 User range settings gain value — — System
©+30 CHB6 User range settings offset value — — System
©+31 CHB6 User range settings gain value — — System
@+32 CH7 User range settings offset value — — System
©+33 CH7 User range settings gain value — — System
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Device Item Setting data Setting range Set by
(®)+34 CH8 User range settings offset value — — System
@+35 CH8 User range settings gain value — — System

(3) Functions

(a)

» This instruction restores the industrial shipment setting and offset/gain setting value in the user range stored
in the CPU module to the A/D converter module.

» There are two interlock signals of G(P).OGSTOR: a completion device(®and a completion status indication
device®+1.

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

(c)

This device turns on and 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 4H—H7 ”””””””

ON G(P).OGSTOR instruction
G(P).0OGSTOR OFF [l :
instruction

‘ON

=

Completion device ) ——078 ——mF—

+ ON: Execution failed :

Completion status ofF * OF: Exectonsucceeded ¥
indication device @)+1 | 1 scan
Accuracy

The accuracy after the restoration of the offset/gain setting value is lower than the one before the restoration.
The difference is about three times.

(4) Errors
In the following cases, an error occurs and error code is stored in completion status area(®+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 instruction is
163 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.

Mi1
it [SET M13 ]
Restores a offset/gain setting value.
M13 . . .

} {GP.OGSTOR Ul D100 M30 7 Dedicated instruction

GP.OGSTOR

e iy {RST M13 ] ( )

T AT L

=
(33
o
412
-

I Processing when an instruction execution is failedl

{END ]
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Appendix 6 checking Serial Number and Function

Version

254

The serial number and the function version of the A/D converter module can be checked with the following methods.

» Checking on the rating plate

» Checking on the front part of the module

» Checking on the system monitor of a programming tool

(1) Checking on the rating plate

The rating plate is on the side of the A/D converter module.

(2) Checking on the front part of the module

R |

MENSEY 4 )

2% MITSUBISHI

MODEL

X N
SERTAL[160410000000000A) |
- - - - =1
MITSUBISHI ELECTRIC CORPORATION KADE IN JAPAK
See Model
instruction manual.

Serial number
Function version

Relevant regulation
standards

The function version and serial number on the rating plate are also shown on the front part (bottom part) of the

module.

-

Serial number Function version/
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(3) Checking on the system monitor

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

O [Diagnostics]=>[System Monitor]=>  Froduct information List |button

—Sort

' Order by Installation ¢~ Order by Type Name

Create CSV File | Close |

(a) Displaying product number

The serial number (product number) on the rating plate is displayed in "Production Number".
Thus, the serial number (product number) can be checked without checking the module.

Point/

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

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

@ The serial number displayed on the product information list of a programming tool indicates the function information of the
product. The function information of the product is updated when a new function is added.
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Appendix 7 Addition and Change of Functions

Appendix 7.1  Addition of functions

The following table lists functions added to the L60AD4 and GX Works2, and product information of the compatible
L60AD4 and software version of GX Works2.

Upper 5 digits of product
Added contents information compatible with the Compatible version of GX Works2 Reference
L60AD4

Input range extension function Page 74, Section 8.4
:E:z:iignal error detection extension Page 82, Section 8.8
Shift function Page 94, Section 8.11
Digital clipping function Page 99, Section 8.12
Difference conversion function 13041 or later 1.62Q or later Page 103, Section 8.13
Logging function Page 108, Section 8.14
Flow amount integration function Page 123, Section 8.15

SHIFT screen Page 153, Section 9.3 (8)
Display unit DIGITALCLIP screen Page 154, Section 9.3 (9)

INPUT SIG ENH screen Page 154, Section 9.3 (10)

Appendix 7.2  change of functions

The following table lists functions changed in the L60AD4 and GX Works2, and product information of the compatible
L60AD4 and software version of GX Works2.

Upper 5 digits of product
Changed contents information compatible with the Compatible version of GX Works2 Reference
L60AD4

CHO Scaling value (digital operation

value) (Un\G54 to Un\G57) Page 256, Appendix 7.2 (1)

Maximum value/minimum value hold Page 257, Appendix 7.2 (2)

function 13041 or later 1.62Q or later

Input signal error detection function Page 257, Appendix 7.2 (3)
Warning output function (Process alarm) Page 257, Appendix 7.2 (4)
Scaling function Page 258, Appendix 7.2 (5)

(1) CHO Scaling value (digital operation value) (Un\G54 to Un\G57)

When the digital clipping function, scaling function, shift function, or difference conversion function is not used,
the same value as the one in CHO Digital output value (Un\G11 to Un\G14) is stored.

(a) When the non-compatible version of the L60AD4 is used
When the scaling function is not used, the value is not stored in CHO Scaling value (digital operation value)
(Un\G54 to Un\G57).
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(2) Maximum value/minimum value hold function
The digital output value is 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).
When any of the following functions is used, a value operated by the function is stored.
« Digital clipping function
» Scaling function
 Shift function
+ Difference conversion function
For details on the maximum value/minimum value hold function, refer to the following.

« Maximum value/minimum value hold function ([~ Page 76, Section 8.6)

(a) When the non-compatible version of the L60AD4 is used
When the scaling function is not used, the digital output value is 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).
When the scaling function is used, the scaling value (digital operation value) is stored in CHO Maximum value
(Un\G30, Un\G32, Un\G34, Un\G36) and CHIO Minimum value (Un\G31, Un\G33, Un\G35, Un\G37).

(3) Input signal error detection function
The detection cycle is changed to the sampling cycle.
For details on the input signal error detection function, refer to the following.

- Input signal error detection function ([~ Page 77, Section 8.7)

(a) When the non-compatible version of the L60AD4 is used

The detection cycle is detected per sampling cycle or averaging process cycle depending on the specified A/D
conversion method.

(4) Warning output function (Process alarm)
The alarm output function monitors CHO Digital output value (Un\G11 to Un\G14) for alarm output.
When any of the following functions is used, the alarm output function monitors CHO Scaling value (digital
operation value) (Un\G54 to Un\G57) for alarm output.
+ Digital clipping function
» Scaling function
 Shift function
+ Difference conversion function
For details on the warning output function, refer to the following.

- Warning output function (Process alarm) ([ Page 85, Section 8.9)

(a) When the non-compatible version of the L60AD4 is used
When the scaling function is not used, the alarm output function monitors CHO Digital output value (Un\G11 to
Un\G14) for alarm output.
When the scaling function is used, the alarm output function monitors CHO Scaling value (digital operation
value) (Un\G54 to Un\G57) for alarm output.
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(5) Scaling function
The scaling function can be used in a channel in which the user range is used.
For details on the scaling function, refer to the following.
 Scaling function ([~ Page 88, Section 8.10)

(a) When the non-compatible version of the L60AD4 is used
For the L60AD4 of non-compatible version, when the scaling function is set to be enabled in a channel in which
the user range is used, an error occurs (error code: 990). After the error occurrence, the error code is stored in
Latest error code (Un\G19) and Error flag (XF) is turned to ON. The scaling function performs in the setting
before the error.
For details on how to resolve the error, refer to the following.

 Error code list ([Z_ 3~ Page 179, Section 11.4)
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Appendix 8 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

(a) Comparison of the specifications between the L60AD4 and Q64AD
The following table shows a comparison of the specifications between the L60AD4 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
80ps, 1ms: 2 to 5000ms

2 to 5000ms

Averaging process
specification

Averaging process setting (used to replace Q64AD) (Un\G9)
Averaging process setting (Un\G24)

Averaging process setting (used to replace Q64AD) (Un\G9)

Intelligent function
module switch setting

UL

L Fixed to 000H

OH : Normal resolution mode
1H to FH (A value other than On): High resolution mode

1000,

00H : With temperature drift correction
01+ to FFH

(value other than 00w) : Without temperature drift correction
OH : Normal Resolution Mode

1H to FH . .

(value other than Ow) : High resolution mode

OH : Normal Resolution Mode

1H to FH (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.)

(b) Comparison of the specifications between the L60ADVLS8/L60ADIL8 and

Q68ADV/Q68ADI
The following table shows a comparison of the specifications between the L60ADVL8/L60ADIL8 and
Q68ADV/QB68ADI.

Difference

L60ADVLS8/L60ADIL8

Q68ADV/Q68ADI

Resolution change
function

L60ADVLS8 (1/8000 or 1/16000) (resolution change function is not
installed)
L60ADIL8 (1/8000) (resolution change function is not installed)

2 types; normal resolution (1/4000) and high resolution (1/12000
or 1/16000)

Average time

4 to 5000ms

2 to 5000ms

Averaging process
specification

Averaging process setting (used to replace Q68ADV or Q68ADI)
(Un\G9)
Averaging process setting (Un\G24)

Averaging process setting (used to replace Q64AD) (Un\G9)

Intelligent function
module switch setting

U0

L Fixed to 000H

OH : Normal resolution mode
1H to FH (A value other than On): High resolution mode

1000,

00H : With temperature drift correction
01+ to FFH

(value other than 00w) : Without temperature drift correction
OH : Normal Resolution Mode

1Hto FH . .

(value other than On) : High resolution mode

OH : Normal Resolution Mode

1H to FH (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 8.1

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/L60ADVL8/L60ADILS for the input signals and the buffer memory assignment of the
L60AD4/L60ADVL8/LE0ADIL8 are compatible between the L60AD4/L60ADVL8/L60ADIL8 and
Q64AD/Q68ADV/Q68ADI.
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 program.

(a) When a program is applied to the L60AD4

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 Ayeen]
specification Description of application
Applied from Applied to Applied from
Sampling processing Applicable without making any change.
QB4AD Averaging process Note the following.
Count average * Apply the sequence program with the conversion speed setting
(Setting: Un\G9) of 80ps.
Sampling processing Applicable without making any change.
QB8ADV/QESADI Averaging process Note the following. . ' .
Count average * Apply the sequence program with the conversion speed setting
(Setting: Un\G9) of 80ps.
Partial changes in the sequence program are required.
’ . Set the data in the buffer memory address (Un\G9) in the applying
Sampling processing
. sequence program to the buffer memory address (Un\G24) of the
Averaging process applied sequence program
Q62AD-DGH Count average PP ) q prog . )
. (If the first-order delay filter is set in the buffer memory address
/Q64AD-GH Moving average . )
. ) (Un\G9), set the other averaging processing to the buffer memory
First-order delay filter
. address (Un\G24).)
(Setting: Un\G9) .
Note the following.
+ Set 0 to the buffer memory address (Un\G9) of the module.
L60AD4
Sampling processing Applicable without making any change.
Averaging process (If the first-order delay filter is set in the buffer memory address
QB8AD-G Count average (Un\G9), set the other averaging processing to the buffer memory
Moving average address (Un\G24).)
First-order delay filter Note the following.
(Setting: Un\G24) * Set 0 to the buffer memory address (Un\G9) of the module.
Sampling processing Applicable without making any change.
Averaging process (If the first-order delay filter is set in the buffer memory address
QB6AD-DG Count average (Un\G9), set the other averaging processing to the buffer memory
Moving average address (Un\G24).)
First-order delay filter Note the following.
(Setting: Un\G24) + Set 0 to the buffer memory address (Un\G9) of the module.
Sampling processing
Averaging processing
Q64ADH Count average Applicable without making any change.
Moving average
(Setting: Un\G24)
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(b) When a program is applied to the LEOADVLS or L60ADIL8

Averaging process

Module WThae(™]
specification Description of application
Applied from Applied to Applied from
S i -
A:;z "|1r? pr:);f::sl?r? Applicable without making any change.
QB8ADV/QBSADI ging p 9 Note the following.
Count average * The conversion speed is Tms
(Setting: Un\G9) P :
. . Applicable without making any change.
S |
amp ",19 processmg (If the first-order delay filter is set in the buffer memory address
Averaging processing ) .
Count average (Un\G9), set the other averaging processing to the buffer memory
Q68AD-G . 9 address (Un\G24).)
Moving average Note the followin
L60ADVL8/L60ADIL8 First-order delay filter . 9: .
(Setting: Un\G24) * The conversion speed is 1ms.
9 « Set 0 to the buffer memory address (Un\G9) of the module.
Sampling processin Applicable without making any change.
P ) 9p ) 9 (If the first-order delay filter is set in the buffer memory address
Averaging processing ) .
Count average (Un\G9), set the other averaging processing to the buffer memory
Q66AD-DG 9 address (Un\G24).)

Moving average
First-order delay filter
(Setting: Un\G24)

Note the following.
« The conversion speed is 1ms.
« 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 ([ Page 199, 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

Even if the resolutions differ between the L60AD4, L60OADVLS8, or L60ADIL8 and a Q-series A/D converter
module, the scaling function enables the program to be applied from the Q-series A/D converter module to any of

them.

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
1/4000 112000 1116000 1/32000
Resolution of
applied module Digital output value Digital output value Digital output value Digital output value
-4000 to 12000 to 16000 to
0 to 4000 4000 0 to 12000 12000 0 to 16000 16000 0t0 32000 | -32000 to 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

QB4AD QB4AD QB4AD

QB8ADV QB8ADV QB8ADV Q64AD-GH 064AD.GH
Target module | QB8ADI QB8ADI QB8ADI Q62ADDGH |

QB8AD-G QB8AD-G QB8AD-G (16 bit)

QB6AD-DG QB6AD-DG QB6AD-DG
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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.

The resolution of the Q64ADH and L60AD4 is the same. Using the scaling function is not necessary.



Appendix 9 wnen Using GX Developer or GX
Configurator-AD

APPENDICES

Appendix 9 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 9.1

Operation of GX Developer

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/O signal.

Page 263, Appendix 9.1 (1)

Switch setting

Configure the switch setting of an intelligent function module.

Page 264, Appendix 9.1 (2)

Offset/gain setting

Configure the setting when using the user range setting for the input range.

Page 63, Section 7.5.2

(1) /O assignment

Configure the setting from "I/O assignment" in "PLC parameter”.

) Parameterc>[PLC parameter]>[I/O assignment]

L parameter, setting &

5
l
l

PLCname  |PLCsystem  |PLCHle  |PLCRASH)  |PLCRAS(Z)  |Device  |Pogram  |Bootfle | SFC
140 azzignment ]Built-in Ethernet port ] Built-in /0 function setting
140 Azzignment
Slot Type todel name Paintz Startsdy’ -
0 |PLC PLC hd hd Switch setting
1 _|PLC Built-in 140 function  « 16point - i
2 |0p0) Intedi - |[LEneD4 16point  w| 0010 Detailed settmg|
3 |10 - -
1 [2r2) - =
5 |33 - -
6 |44 - =
7 |50*5] - - -
Azzigning the |/0 address iz not necessary az the CPU does it automatically.
Leaving thiz zetting blank will not cauze 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 /0O 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".

\Q Parameter=>[PLC parameter]=>[I/O assignment]=>Click the = Switch zetting | button.

Switch setting for 1/0 and intelligent function module g|
Input format | HEX - Select "HEX.".
Slat Tupe tdodel name: S witch 1| Switch 2] Switch 3] Switch 4 Switch 5]

o [PLC FLC
1 [PLC Built-in 100 function
2 [oF0) |Inteli LE0ADE 0ooo| 0000| 000o| 0o0o| 0oog
3 |11
4 |22)
5 [3=3)
& [41-4)
7 [5(=6)
2 |6[6)
9 [7*7)

10 (881

|11 f3e-31 =2

< | v[]

Item Setting item
. Analog input range Input range setting
Input range setting
(CH1 to CH4) 4 to 20mA OH™2
Switch 1 D D D D 0 to 20mA 1H
H 1to 5V 2H
CH4 CH3 CH2 CH1
0to 5V 3H
. -10 to 10V 4H
Input range setting
Switch 2 ADVLSH ADILS 4 to 20mA (Extended mode) AH
|:| |:| |:| |:| H 1 to 5V (Extended mode) BH
CH8 CH7 CHE CHS User range setting FH
Switch 3 — 0: Fixed (blank)
U0«
o =
Switch 4 L Fixed to 000w
OH : Normal (A/D converter processing) mode

11 to Fu (A value other than Ow) *1 : Offset/gain setting mode

Switch 5 — 0: Fixed (blank)

*1 The operation is the same when any value within the setting range is set.
*2 When OH is set for the LEBOADVLS, the operation with the setting 5H (analog input range of 0 to 10V) is applied.
*3 For the L60OAD4, set 0000H.

(a) Setting range of the input range setting by modules

The setting range of the input range setting differs depending on the model of the A/D converter module.

Model name Setting range
L60AD4 OH to 5H, AH, BH, FH
L60ADVLS OH, 2H to 5H, BH, FH
L60ADIL8 OH, 1H, AH, FH
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Appendix 9.2  operation of GX Configurator-AD

When setting the L60AD4 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.

Point/’

® GX Configurator-AD does not support the LEOADVLS or L60ADIL8. To set the parameter of the LEOADVL8 or L60ADILS,
use GX Works2.

@ Setting of contents added to the L60AD4 cannot be configured when the upper 5 digits of product information are 13041
or later. Set by programming. Other setting contents are the same as those of GX Works2. ([Z_Z Page 53, 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 configure the

Monitor/test
operating condition setting and offset/gain setting.

This function generates FB automatically from the intelligent function module parameter (initial setting/auto

FB conversion
refresh).
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GX Developer

Check program
Confirm project memory sie. .
Flerge data

Check parsmeter

Transfer ROM

screen

L || 2l
* =R ale

Screen for selecting a target intelligent

[Tools] - [Intelligent function utility]
- [Start]

function module

y C:MELSEC\GPPW st
Inteligent Function modue parameter Onlie Tools Help

Select a target eligent fucton modbe.
Stat1/0 No. Modue type.
010 [A/D Conversion Modle -

Moduie model name

Delete.
Clear all parameters ...

1C memory card »
Set TELdata »

Start LCPU Logaing Configuration Tool

Uiy st

Customizehers Eam
Change display color
Gptions

Create start-up setting file

L604D4 5l

Parameter selfing modle:

2l Fo Surpot Poenet|

Stal /0 No. Modue mode nane Iniial seting | Aut reiesh | =
Avaiable  ITEVETR

8 porameten>

L B D D

Initial setting

Initial setting screen

Madue informatian
Modue type:  4/D Conversion Module Statl/ONo: 0010
Modude modelname:  LEQAD 4

Seftingtem Setting value ]
Conversion speed sefing 8005 -
[CHT Inifal setting CH Initial setting
CHZ Initial setting CH2 Initial setting
[CH3 Inifal setting CH3 Initial setting
CH Inifal setting CH# Inital setting |
Detali:

Mave to sub vindow

kst entso_| e |

l CHO Initial setting

CHO Initial setting screen

CH? Initial setting )

Hodue informalion
Moduie type:  A/D Conversion Module StatlONe: 0010
Modue model name:  LB1ADS

ting tem Selting value
[CHT A/D corvversion enable/diable selfing Enable
G
CHT Averoge lime/average nurber of imes/move, 0
average sell
|Average fim
(when the conversion speedis 20us 2:1500ms ]
[wrage number of e 4-62500
Move average:2-1000 number of times
CHT Warning output sefting [Process alam setting] Disable Y.

Detais
Selectinput

Setting range
nable
Disable

Make text End setup Cancel

Auto refresh setting screen
Auto refresh setting ]
Module information

Module type:  A/D Conversion Module Start1/0 No. oo
Module modsl name:  LEDADS

Auto refresh

X

Hadle side | Motkle side Tanster | PLE side
Sl Buffersize | | TanSlel itection | Device
ward count
1 Digial ot valie 7 7 >
CH2 Dighal oclpu valie 7 7 >
CH3 Digial output value 1 7 >
CHE Digital output value, 7 7 >
CH1 Hasimum valus 1 7 >
CHT M vale 7 7 >
CHE Masimum valuz 1 7 >
Tz Minmum vale 7 7 >
CHE Hasimu value 7 T >

Make test fie: End setup

Cancel

1)
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]
! [Online] - [Monitor/Test] | <<FB Support Parameter>> tab -

Select monitor/test module screen FB conversion screen

Select monitor/test module 3] 2 FB conversion

Seleot moritor/est moduie
p— - FB program s geneated o the falloving contets —
[

Stl/D] Moddemosel | o | Ado oo
Module model name nane |_soling | ieiesh O Pogamnane

L0404 < ooion_|Lewos [T

Modhe mplementaton status.

Stat 170 No. Module model name S

O0JLE0DS

Moritor/Test Ext

lSeIect a module to be monitored/tested.

Monitor/Test screen

Mo pe:  A/D Corversin Modile SaloNo 0010

Gt v Seing e =]
[A70 comverion conpied
[A7D conveson cnpied
[A/D conveson conpied I
[A/D conveion cnpied

A Euwn:;:‘:yduz Moniorng
T e

[erp——

EEEE

Sopontn e
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Appendix 10 External Dimensions

The following shows the external dimensions of A/D converter module.

(1) L60AD4, L60ADVLS, L60ADILS8

45

DIN rail center /

90

(45)

INnnnm

95

117 28.5

(Unit: mm)
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CH1 to CH8 Time Average/ Count Average/Moving
Average (Un\G1toUn\G8) ................. 199
Channel change completed flag (XB) .. ........ 194
Channel change request (YB) . .............. 197
Conversion speed setting (Un\G26) . .......... 205
Conversion speed switch function. . .. .......... 75
Countaverage . .. .......coiiiiiinnnn 71
Current input characteristic .. ............... 237

D
Difference conversion function. . .. ........... 103




Digital clipping enable/disable setting (Un\G29). . . 206 Movingaverage. . . . ... cviii it 71
Digital clipping function. . . . ................. 99
Digital outputvalues. . . . ................... 68 o
Disconnection detection . . .................. 83
Offsetvalue ............... ... ........ 235
E Offset/gainsetting . .. .......... ... .. ...... 60
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print date

*Manual number

Description

January 2010
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April 2010
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RELEVANT MANUALS, TERMS, CHAPTER 3, Section 3.1, 3.2.1, 3.3, 3.5, CHAPTER 4, Section 5.1,
5.2, Section 6.1, 6.4, Section 7.1,7.2,7.3,7.4,7.5,7.5.1, Section 8.3, 8.4, 8.5, 8.6, 8.8, Section 9.3,
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July 2014
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December 2014
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June 2015

SH(NA)-080899ENG-F

Partial correction
Appendix 2

Japanese manual version SH-080877-F

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses.
Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property rights which may

occur as a result of using the contents noted in this manual.
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product

within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service

Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of
Mitsubishi products, special damages and secondary damages whether foreseeable or not, compensation for accidents,
and compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of
on-site equipment, start-up test run and other tasks.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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TRADEMARKS

Microsoft, Windows, Windows Vista, Windows NT, Windows XP, Windows Server, Visio, Excel, PowerPoint, Visual Basic,
Visual C++, and Access are either registered trademarks or trademarks of Microsoft Corporation in the United States,
Japan, and other countries.

Intel, Pentium, and Celeron are either registered trademarks or trademarks of Intel Corporation in the United States and
other countries.

Ethernet is a trademark of Xerox Corp.

The SD and SDCH logos are either registered trademarks or trademarks of SD-3C, LLC.

All other company names and product names used in this manual are either trademarks or registered trademarks of their
respective companies.

SPREAD

Copyright(C) 1997 FarPoint Technologies,Inc.
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