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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“.

( )

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

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

g J

Under some circumstances, failure to observe the precautions given under “ACAUTION" may lead to
serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

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

[Design Precautions]

/\WARNING

® 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]

/\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.

® Do not install the analog signal cables together with the main circuit lines; power cables; or load
cables of external devices other than the programmable controller. Keep a distance of 150mm 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 PRODUCTSs are required. For details, please
contact the Mitsubishi representative in your region.



INTRODUCTION

Thank you for purchasing the Mitsubishi MELSEC-L series programmable controllers.

This manual describes the functions and programming of a dual channel isolated high resolution 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.

HTarget module: L60AD4-2GH

@ Unless otherwise specified, this manual describes the program examples in which the I/O numbers of X/Y0O0 to X/YOF are
assigned for an A/D converter module.
For I/O number assignment, refer to the following.

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

@ Operating procedures are explained using GX Works2. When using GX Developer, refer to the following.
+ When using GX Developer (__ 7 Page 295, Appendix 7)



COMPLIANCE WITH EMC AND LOW VOLTAGE
DIRECTIVES

(1) Method of ensuring compliance

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

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

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

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

(2) Additional measures

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



RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<Manual number (model code)>

Description

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

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

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

Functions and devices of the CPU module, and programming

(2) Head module User's Manual

Manual name
<Manual number (model code)>

Description

MELSEC-L CC-Link IE Field Network Head Module User's Manual
<SH-080919ENG, 13JZ48>

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.

711 Setting method

(1) Setting\parameters

(a) Operating\procedure

1. shows operating
procedures.

# 1./| Open the "PLC Parameter” dialog box.

2. select the V'O Assignment” tab.

O shows mouse

X0 Jproject window=> [Parameter] {IPLG parameter]
.
-

The chapter of
the current page is shown.

) “ o e seam
operations. i
[ 1is used for items e mr—————— )
in the menu bar and
the project window. tem Descrption Reference,
T Sees e pe tthe onmamea s P T e T 12
et s of pos asSqred weach et P74 Secion 714
Start XY ‘Specify a start VO number for each siot. Page 74, Section 7.1.5
Sutzh et Configure the switch setting of the builtn 10 or inteligent function moduies. Page 74, Section 1.8 B
Setine olow s i
— —— 1 The section of
E— Do Mode s W B gg the current page is shown.
g
ga

shows setting or
operating examples.

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

Eor details, refer to the following.
11 shows reference
manuals.

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

10 [Ex] fvnen ~1000 is specified in "Start X/Y" 1o the siot where a 16-point module is connected, the assignment

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

Point
Setthe type of the connected module in "Type". Setting a different type resuits in "SPUNIT LAY ERR "
[ shows Fosihe inteligent funcion module, the 1/0 points must also be the same in addition to the 110 assignment setiing.

il (7 |Page 30, Section 4.2.2)

Point Pshows notes that

reference pages.

When an inteligent module is connected, 110 assignment can be omited by selecting connected modules from “Inteligent
Function Module" in the Project window.

requires attention.

@ shows useful

information.

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

Menu bar

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

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

A window selected in the view selection area is displayed.

D Project window 5> [Parameter]
0> [PLC Parameter]
Select [Project] from the view selection
area to open the Project window.
In the Project window, expand [Parameter] and
select [PLC Parameter].

View selection area

[BF MELSOFT Series GX Works?2 {Unset Project) - [[PRG] MAIN]

i Projest  Edit  Find/Replace Gompils  View Onlne  Debug  Disgno:
" F
o BIEE B fo g RO
: Mavigation A x ) [PRG] MAIN
Proie
o
dasbas |
"
* Farameter
=g Intellizert Function Module
¥ Global Device Comment
+ s Program Setting
= poU
=12y Prozram
A5 MAN
17y Local Device Gomment
* Device Memory
Device Initial Valus
Jﬁ Praject
. L,." User Library
18 Gonnection Destination
—
»
Unlabeled
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Pages describing instructions are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

Instruction name - CHAPTER 6 SOCKET COMMUNICATION FUNCTION

6.4.2 Disconnecting a connection (SESOCCLOSE)

Execution condition of the instruction

\
‘Gommand . .
G’.soccws ——{spsocotost [w] & [ & | -E' Structure of the instruction
in the ladder mode
) Internal device Joo Consta
O shows the devices St o o | ®F e [wow | 297 2 1 0|2
applicable to the instruction 5} - | o ° - o -
@ — an an — — -
@ A — At — — —
1 Filorogstors sct or sach foca device or program camot be uscd
Descriptions of | 7 Setling side
. {1).Sefting data User : Device value is set by the user.
setting data and data type Setting data Description Setby | Daatype ) . )
o Sy — Charcier v System: Device value is set by
) Connecticn number (Setting range: 1 10 16) User BIN 166t the CPU module.
& Start numiber of the device from which control data are stored Device name
Start number of the device which turns on for one scan upon < =
& completion of the instruction ’ i Syseem Bit Fy 3
(B)+1 also tums on when failed. =] §
L H
Descriptions of &_(2) Control data / s
control data (if any) Device Item Description Setting range sethy N\ |=Z
©+0 System area — — — EE]
3 Completion status is stored ag
e | ST | oo ot - swen | |25
Other than 0000+ Failed (Error code)
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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
This instruction closes a connection specified in ). (Disconnection of a connection)
The result of the SP.SOCCLOSE instruction can be checked with tne completion device, ©+0and © + 1.
+ Completion device (3 0

Tums on in the END processing of a scan after completion of the SPSOCCLOSE instruction. and tums offin
the next END processing

« Completion device @+ 1
Tums on or off according to the result of the SP.SOCCLOSE instruction.

State Description
When
coloeg | Femansoft
E ofa scanafter x OCELO: and tums off
Whenfaled e next END processing

#(4) Error

A detection of an operation error tums on the Error fiag (SM0) and a corresponding error code is stored in SDO
when:

+ The connection number specified for € is other than 1 to 1.

(Error code: 4101)
- The device numbers specified for & and (® exceed the device point range

(Error code: 4101)
- An invalid device is speciied

(Error code: 4004)

i(5) Program example

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

« Device used
Device number
SD1282 Open completion signal
SD1284 Open request signal
D200 'SP-SOCCLOSE instruction control data
M200 SP-SOCCLOSE instruction completion device
* Program
P s i g o o
Mo soig spsocolose U kI Dm0 wam cion No.cose
— e
e M SET w202 Nomnal camgietion
AL SET 202 Eror compaton
T

15
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* Instructions can be executed under the following conditions.

Execution condition

Any time

During on

On the rising edge

During off

On the falling edge

Symbol

No symbol

L

T

jan

L

» The following devices can be used.

Internal device Link direct i i

Setting . File evice Intelllgentfunt':tlon In(.lex . .

St (system, user) reaister oo module device register | Constant™ | Others™
9 uo\Go Zn
Bit Word Bit Word

Applicable | & YML | T.ST.C,D, P3<|’ $YUND’
dovice'! SM,F,B,SB, | W, SD, SW, R, ZR — uoGO z K, H,E, $ E;L T‘R’
evice FX. Y2 FD, @O0 BL;S V

*1 For details on each device, refer to the following.
[ ] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

*2 FX and FY can be used for bit data only, and FD for word data only.
*3 In the "Constant" and "Others" columns, a device(s) that can be set for each instruction is shown.
* The following data types can be used.

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




TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

A/D converter module

Another term for the MELSEC-L series dual channel isolated high resolution analog-digital converter module

Head module

The abbreviation for the LJ72GF15-T2 CC-Link IE field network head module

Display unit

A liquid crystal display to be attached to the CPU module

Programming tool

A generic term for GX Works2 and GX Developer

Factory default setting

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

GX Works2

GX Developer

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

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

FIR filter

The abbreviation for a finite impulse response filter. An FIR filter is a type of a digital filter.

Low pass filter

A filter that blocks out unnecessary high-frequency components in a signal

High pass filter

A filter that blocks out unnecessary low-frequency components in a signal

Band pass filter

A filter that passes only necessary frequency in a signal and blocks out the others

Pass band

Frequency bandwidth that passes through the filter without being attenuated

Attenuation band

Frequency bandwidth whose attenuation rate through the filter is in a transition state

Stop band

Frequency bandwidth attenuated by the filter

Pass band edge frequency

The boundary frequency between a pass band and an attenuation band

Trigger conversion request

A generic term for External trigger convert request (external input terminal) and Inside trigger conversion request
(Un\G161)

Hold trigger

A request to stop logging

PACKING LIST

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

L60AD4-2GH

L60AD4-2GH

iy

Before Using the Product

17



CHAPTER 1 A/D CONVERSION MODULE

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

1.1 Application

This module converts analog values input from external devices to digital output values, and inputs the converted data

to a CPU module. The CPU module can accept the digital output values from the conversion as information.

ANVAWANR
/ VYV \

Analog to digital

I

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

With the A/D converter module, the following application is possible.
Measuring the heat from a heater or other devices in the connection with a power conditioner

Power conditioner

18
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CHAPTER 1 A/D CONVERSION MODULE

1 .2 Features

1 .2.1 Main features

(1) High-speed continuous logging
With the logging function, 10000 points of logging data of digital output values from A/D conversion can be
collected through the high-speed continuous logging.
In addition, the logging load detection function enables the A/D converter module to transfer logging data stored
in the buffer memory of the module to the file register of a CPU module without stopping the logging operation.
The transfer enables more than 10000 points of logging data to be stored.

Sensor for the
inspection
Tire geometry
inspection s Sensor

y

b5
:

S

W\

H_I_

Device memory of
| | Transfer the CPU module

e EEEE- I
¥ WV L60AD4-2GH N 1t01000th data | )
a Loggingis
§ completed. 1 to 1000th data l/ —
» Logging 1001 to 2000th data Transferring 100000 points - NN
] 2001 to 3000th data of logging data by using . B
. 3001 to 4000th data an interrupt program. R = g
L] 100000 =

4001 to 5000th data | 1Ot Qg
[] points S5 =
¥ Waiting for 5001 to 6000th data 23
1 logging 6001 to 7000th data 8 7]
1 7001 to 8000th data =
: 8001 to 9000th data 3
M 9001 to 10000th data »
.- ----- L]

_
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(2) Digital filtering function
Unnecessary components of a frequency in a signal can be removed. A low pass filter, a high pass filter, or a
band pass filter can be selected as a digital filter.

Direct current |[0-==-=====-==--=-----mee

Low frequency

Mid frequency

Waves containing direct current,
low frequency, mid frequency,
and high frequency

7GRN

High frequency

After high pass filter

Just setting parameters in the intelligent function module allows the function to be used, leading to reduced man-
hours for programming.

A filtered A/D conversion value can be obtained at the same time as the A/D conversion is completed. Thus, the
throughput time between A/D conversion completion and filter processing being started can be also reduced.

Measuring flatness
Remove the
components with
different asperity.

-

Example) Low pass filter processing using a ladder program
M301

The programming
is not required
when filtering with

this function.

Using this function reduces
the processing time.

The throughput time to perform
digital filtering using a ladder
] program

To perform
the filter processing using
a program, 3000 lines or
more ladders
are required.

The time required

The time required .
. for the program processing
for A/D conversion (filter processing)

»
< Ll

E* D3004  E0.00279 D3104

E+  D3104 D3100 J

A
A,

{e* D3006  E-0.0423 D3106

{E+  D3106 D3100 J

(a) Extracting target data
The combination of a test sensor and the A/D converter module can attenuate unnecessary frequency output

from the test sensor. Noise is removed and thus target data can be obtained. ((_5~ Page 79, Section 8.4 (5))
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CHAPTER 1 A/D CONVERSION MODULE

1.2.2 Advantages with the main features

Expensive devices for tests are not required by using the following functions of the module.

« Digital filtering function (low pass filter, high pass filter, band pass filter)

* Logging load detection function
The digital filtering function (low pass filter, high pass filter, band pass filter) removes noise by attenuating unnecessary
frequency data. Thus, target frequency data is obtained through digital output values output from a test sensor.
The logging load detection function enables more than 10000 points of logging data of the obtained data to be stored
continuously at high-speed conversion without stopping the logging operation.

More than 10000 points of logging data
can be stored by transferring the logging data
to a device memory of the CPU module.

Device memory of the CPU module

1 to 1000th data

Transferring logging data
by using an interrupt program

Target data

v

sogghae [ 1 to 1000th data

Logging || 1001 to 2000th data '—°99i“r? gf(:hf
2001 to 3000th data converied data

3001 to 4000th data ——
4001 to 5000th data

Waiting for 5001 to 6000th data
logging 6001 to 7000th data After band pass filter

7001 to 8000th data
8001 to 9000th data
9001 to 10000th data

After high pass filter

Using the digital filtering function,
the target data are processed preferred data.
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1 .2.3 Other features

(1) Detailed control by high resolution

In all analog input ranges, the high resolution of 1/32000 is achieved.

(2) Reliability by high accuracy

The accuracy for the maximum value of the digital output value is +0.05% (reference accuracy).

(3) Dual channel isolation
Four channels are divided into two groups of two and the two groups are isolated from each other. This prevents
the effects of noise from other channels and the measurement becomes more stable.

A/D converter module

Sensor

— —1
v AD
CH1 I+ conversion
V-/I-
N |
— 1
V+ . .
AD Dual channel isolation
CH2 | I+ conversion
V-/I- Isolate between CH1/CH2 and
— 1 / CH3/CH4 to prevent the effects

é of noise.

— —1

VE AID
D_Ce:{ CH3 | I+ conversion
V-/I-
|
— 1

Vs A/D
D_CQD{ CH4 | I+ conversion
V-/1-

e —

(4) Operation of a digital output value by each function

The digital clipping function, scaling function, shift function, and difference conversion function can represent the
digital output value in an easily understandable value according to the use environment.

(5) Comparing/monitoring target devices
By using the input signal error detection function, input range extended mode function, or warning output function
(process alarm, rate alarm), the status of connected devices can be monitored easily.

(6) Time lag filter function

With a time lag filter constant, a digital output value with smoothed noise is output. Man-hours for programming
can be reduced.
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CHAPTER 1 A/D CONVERSION MODULE

(7) A/D conversion is possible at any timing
The conversion of analog values into digital values according to the input of Trigger conversion request is
possible. The effectiveness of use, operation, and programming are improved.

Analog input signal

Cj Cj Cj Cj Displacement sensor

=

TSt

=

S\

S\ vas s Vs vats v

ana

NOONONONO e NN

\/ Y
@@ ch] @]
—

Trigger conversion request by
the external input terminal

(8) Easy setting with GX Works2

Programming is reduced because the initial settings or auto refresh settings can be configured on the window. In
addition, setting status and operation status of modules can be checked easily.

salnies} Jayl0 €21
salnes{ zZ'|
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CHAPTER 2 PARTNAMES

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

=
] oo 0002 @
0
LS
i K
i O
s
 [—
- °
=
5] =
1) 8)
1)
Number Name Description
1) Module joint levers Levers for connecting modules
Indicates 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.
Indicates the errors and status of the A/D converter module.
ON: An error has occurred except for error code: 112"
3) ERR. LED (red) pLiorerm
Flashing: Error code: 112 has occurred. 1
OFF: The module is operating normally.
Indicates the warning status of the A/D converter module.
4 ALM LED (red) ON: Warning (process alarm or rate alarm) is occ*urring*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 A 18-point screw terminal block for connecting input signal lines of external devices.
7) Terminal block cover A cover for preventing electric shock while the power is on
8) Serial number display Displays the serial number printed on the rating plate.

*1 For details, refer to Error Code List ((__ 5 Page 218, Section 11.4).
*2  For details, refer to Alarm Code List ((__ Page 222, Section 11.5).
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CHAPTER 2 PART NAMES

Memo
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CHAPTER 3 sPEcIFICATIONS

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

3.1 General Specifications

For the general specifications of the A/D converter module, refer to the following.
The manual "Safety Guidelines" included with the CPU module or head module
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3.2

CHAPTER 3 SPECIFICATIONS

Performance Specifications

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

Item

Model

L60AD4-2GH

Number of analog input channels

4 channels

Voltage

-10 to 10VDC (input resistance 1MQ)

Analog input

Current

0 to 20mADC (input resistance 2500)

Digital output

-32000 to 32000

I/0 characteristics, resolution”!

. Digital output Maximum
Analog input range )
value resolution
0to 10V 312.5uV
0to 5V 0 to 32000 156V
1to 5V 125pV
Voltage -10 to 10V -8000 to 32000 125pV
1 to 5V (Extended mode) -32000 to 32000 200pV™2
Us;ler range setting 625nA
(bi-polar: voltage) 0 to 32000
0 to 20mA 500nA
4 to 20mA -8000 to 32000 500nA
Current 4 to 20mA (Extended mode) 0 to 32000 400nA™2
User range setting -8000 to 32000 1250V
(uni-polar: current)

Accuracy

Reference accuraey*4

Within £0.05% (+16digit)

(accuracy for the maximum
value of the digital output

value)™

Temperature coefficient™

+40.1ppm/°C or lower

Conversion speed

40us/2 channels

Absolute maximum input

Voltage: +15V, Current: 30mA"®

Offset/gain setting count”

Up to 100000 counts

Insulation method

Between I/O terminals and programmable controller power supply: photocoupler isolation
Between analog input channels: dual channel transformer insulation

Dielectric withstand voltage

Between 1/0 terminals and programmable controller power supply: 500VAC for 1 minute
Between analog input channels: 1000VAC for 1 minute

Insulation resistance

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

Number of occupied 1/O points

16 points (I/O assignment: 16 points for intelligent)

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) 0.76A
Weight 0.20kg
Input points 1 point

Rated input voltage

24VDC (+20%/-15%, ripple ratio: within 5%)

Rated input current

6,0mA TYP. (at 24VDC)

ON voltage/ON current

13V or higher/3mA or higher

Outside trigger input

OFF voltage/OFF current

8V or lower/1.6mA or lower

Input resistance 3.9kQ
Response OFF - ON 40us
time ON — OFF 40ps
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*1
*2
*3
*4
*5

*6

*7

For details on the 1/0 conversion characteristic, refer to the following.

I/O Conversion Characteristic of A/D Conversion ([~ Page 276, Appendix 3)
Maximum resolution in the user range setting.

Except when receiving noise influence.

Accuracy under the ambient temperature when the offset/gain setting is performed.
Accuracy when the temperature changes 1°C.

ElAccuracy when the temperature changes from 25°C to 30°C
0.05% + 0.00401%/°C (temperature coefficient) x 5°C (temperature change) = 0.070%
A momentary input current value which does not cause damage to internal resistors of the module. The maximum input
current value for constant application is 24mA.
If the number of offset/gain settings exceeds 100000 times, an error occurs.
« The error code (170) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.



CHAPTER 3 SPECIFICATIONS

3.2.1 Number of parameter settings

Set the initial settings of the A/D converter module and the parameter settings of the auto refresh setting so that the
number of parameters, including those of other intelligent function modules, does not exceed the number of
parameters that can be set in a CPU module. For the maximum number of parameters that can be set in a CPU
module (maximum number of parameter settings), refer to the following.

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

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

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

The following number of parameters can be set in a single A/D converter module.

Target module Initial setting Auto refresh setting

L60AD4-2GH 1 57

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

=> [Intelligent Function Module Parameter List]

Intellipent Function Module Parameter List g|

Inteligent Funckion Module Parameter Setting Stakus

= Address Madule Mame Initialization{Count) | Auto Refresh{Count) |
oot LE0AD4-2GH [v]Setting Exist{57}

Intelligent Funckion Module Parameter Setting Count Tokal

Initial '(Max:ZME) l Auko Refresh l(Max:lD24)l
7'y

A

|: Close

1) 2) 3) 4)

suoneoyoads souewIOuad Z'S

sbumes Jayoweled jo JaquinN L'z’

No. Description

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

)
2) The maximum number of the parameter settings in the initial settings
3) The total number of the parameters in the auto refresh settings selected on the window
4) The maximum number of the parameter settings in the auto refresh settings
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33 Function List

The following table lists the functions of the A/D converter module.

Item Description Reference

A/D conversion enable/disable function Set whether to enable or disable A/D conversion for each channel. Page 72,
Disabling the A/D conversion for unused channels reduces the conversion cycles. Section 8.3

The A/D converter module executes the A/D conversion of the analog input value Page 75,

Sampling processing

sequentially and stores the digital output value to the buffer memory.

Section 8.4 (2)

The A/D converter module executes the A/D conversion for set time, and stores the

average of the total value excluding the maximum and the minimum values to the Page 76,
Time average | buffer memory. The number of processing time within the setting time changes Section 8.4 (3)
depending on the number of channels used (the number of channels set to A/D (a)
conversion enabled).
The A/D converter module executes the A/D conversion for set time, and stores the
Averaging Count average of the total value excluding the maximum and the minimum values to the Page 76,
processing average buffer memory. Time for the count average value stored in the buffer memory Section 8.4 (3)
9 changes depending on the used channel numbers (the number of channels set to (b)
A/D conversion enabled).
A/D conversion )
method The A/D converter module averages digital output values of set number of times Page 77
Moving which are measured every sampling cycle, and stores them in the buffer memory. Sectic?n 8 4’(3)
average Since the averaging processing is performed on a moving set of sampling © '
processing, the latest digital output values can be obtained.
Time lag filter The A/D converter module outputs averaged digital values with the time constant Page 78,
9 calculated by the setting value. Section 8.4 (4)
Low pass The A/D converter module outputs the digital value whose unnecessary high-
filter frequency component in a signal is removed.
Digital filter High pass The A/D converter module outputs the digital value whose unnecessary low- Page 79,
9 filter frequency component in a signal is removed. Section 8.4 (5)
Band pass The A/D converter module passes only necessary frequency in a signal and outputs
filter the digital value with the unnecessary frequency removed.

The input range to use can be selected from the following ranges:
« Industrial shipment setting (4 to 20mA, 0 to 20mA, 1 to 5V, 0 to 5V, -10 to 10V, 0

Range switching function to 10V) Page 55,
9 9 « User range (User range setting (uni-polar: current)), User range setting (bi-polar: Section 7.2
voltage)
« Extended mode range (4 to 20mA (Extended mode), 1 to 5V (Extended mode))
Offset/gain setting function This function compensates for errors in digital output values Page 60,
9 9 P 9 P ' Section 7.5
) This function extends the input range. By combining this function with the input Page 93,
Input range extended mode function . ) ) . . . . .
signal error detection function, simple disconnection detection can be executed. Section 8.5
The A/D converter module stores the maximum and minimum values of the digital
. - . operation values for each channel to the buffer memory. Page 94,
Maximum value/minimum value hold function ) L . . . .
The maximum and minimum values of channels with the averaging processing Section 8.6
specified are also stored to the buffer memory.
This function detects the analog input value which exceeds the setting range. Page 95
Input signal error detection function The upper lower limit detection, upper limit detection, lower limit detection, and Secgon 8’7
disconnection detection can be executed. '
This function outputs a warning when a digital operation value enters the preset Page 101,
Process alarm )
Warning output range. Section 8.8.1
function Rate alarm This function outputs a warning when a change rate of a digital output value Page 104,
exceeds the setting range. Section 8.8.2
This function enables scale conversion on the output digital values. The values are Page 109
Scaling function converted within the range of the set scaling upper limit value and scaling lower limit Segtion s 9
value. This omits the programming for scale conversion. '
This function adds the set shifting amount to conversion value to the digital Page 116
Shift function operation value and stores the result in the buffer memory. Fine adjustment can be SectgiJon 8 1'0
performed easily when the system starts. '
When the input voltage or current exceeds the input range, the maximum value of Page 121
Digital clipping function the digital operation value can be set to 32000, and the minimum value can be set to Secgon 8 1’1

0 or -32000.
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CHAPTER 3 SPECIFICATIONS

Item Description Reference
. . . This function subtracts the difference conversion reference value from the digital Page 125,
Difference conversion function . ) ) .
operation value and stores the acquired value in the buffer memory. Section 8.12
This function logs the digital output value or digital operation value. 10000 points of Page 129
Logging function data can be logged for each channel. By combining this function with the logging Sect%on s 1’3
load detection function, more than 10000 points of logging data can be obtained. '
This function converts analog values into digital values according to the input of
Trigger conversion request.
. . . The method of the trigger conversion request can be selected from the following two Page 161,
Trigger conversion function .
types. Section 8.14
« External trigger convert request by the external input terminal
« Internal trigger conversion request by the buffer memory
. The function stores up to latest 16 errors and alarms that occurred in the A/D Page 169,
Error log function _
converter module to the buffer memory. Section 8.15
Module error collection function This function collects errors and alarms that occurred in the A/D converter module Page 172,
and stores them to the CPU module. Section 8.16
. . . . Page 173,
Error clear function This function clears the error from the system monitor when an error occurs. 1
Section 8.17
The offset/gain value of the user range setting (uni-polar: current) and user range Page 174,
Saving and restoring offset/gain values ) ) 9 9 g (uni-p ) 9 g
setting (bi-polar: voltage) can be saved or restored. Section 8.18
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3.4 10 Signal List

The following table lists the I/O signals of the A/D converter module.
For details on the 1/O signals, refer to the following.

« Details of I/O Signals ((__=~ Page 229, 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 ;\I/‘I:gximum 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 I/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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3.5

List of Buffer Memory Addresses

CHAPTER 3 SPECIFICATIONS

The following table lists the buffer memory addresses of the A/D converter module.
For details on the buffer memory addresses, refer to the following.
* Details of Buffer Memory Addresses (— 5~ Page 237, Appendix 2)

Point/’

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

(1) Un\GO to Un\G1799

Address (decimal) Address (hexadecimal) Name Default”! Read/Write 2

0 OH A/D conversion enable/disable setting 0000H R/W

1 1H :I;i;r ;i)r::t:r:/terage/Count Average/Moving Average/Time lag 0 RIW

2 oH E:I:j zci)r:Set:r\]/terage/Count Average/Moving Average/Time lag 0 RIW

3 3H ;Ej l’ci)r:set:r\]/terage/Count Average/Moving Average/Time lag 0 RIW

4 4H :IE: !’ci)r:set:[:/terage/Count Average/Moving Average/Time lag 0 RIW
5t08 5H to 8H System area — —

9 9H Averaging process setting (for Q64AD) 0000H RIW
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
15t0 18 FH to 12H System area — —
19 13H Latest error code 0 R
20 14H Setting range 0000H R
21 15H System area — —

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 0000H R/W

25 19H
System area — —
26 1AH

27 1BH Input signal error detection setting 0000H R/W
28 1CH System area — —

29 1DH Digital clipping enable/disable setting 000FH R/W
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 to 45 26H to 2DH System area — —

46 2EH Offset/gain range specification 0000H R/W
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Address (decimal) Address (hexadecimal) Name Default’™ Read/Write
47 2FH System area — —
48 30H Warning output setting OFOFH R/W
49 31H Input signal error detection flag 0000H R
50 32H Warning output flag (Process alarm) 0000H R
51 33H Warning output flag (Rate alarm) 0000H R
52 34H System area — —
53 35H Scaling enable/disable setting 000FH R/W
54 36H CH1 Digital operation value 0 R
55 37H CH2 Digital operation value 0 R
56 38H CH3 Digital operation value 0 R
57 39H CH4 Digital operation value 0 R

58 to 61 3AH to 3DH System area — —
62 3EH CH1 Scaling lower limit value 0 R/W
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
69 45H CH4 Scaling upper limit value 0 R/W

70 to 85 46H 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
88 58H CH1 Process alarm upper lower limit value 0 R/W
89 59H CH1 Process alarm upper upper limit value 0 R/W
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
98 62H CH4 Process alarm lower lower limit value 0 R/W
99 63H CH4 Process alarm lower upper limit value 0 R/W
100 64H CH4 Process alarm upper lower limit value 0 R/W
101 65H CH4 Process alarm upper upper limit value 0 R/W

102 to 117 66H to 75H System area — —
118 76H CH1 Rate alarm detection cycle setting value 1 R/W
119 77H CH2 Rate alarm detection cycle setting value 1 R/W
120 78H CHS3 Rate alarm detection cycle setting value 1 R/W
121 79H CH4 Rate alarm detection cycle setting value 1 R/W

122 to 125 7AH to 7DH System area — —
126 7TEH CH1 Rate alarm upper limit value 0 R/W
127 7FH CH1 Rate alarm lower limit value 0 R/W
128 80H CH2 Rate alarm upper limit value 0 R/W
129 81H CH2 Rate alarm lower limit value 0 RIW
130 82H CHS3 Rate alarm upper limit value 0 R/W
131 83H CH3 Rate alarm lower limit value 0 R/W
132 84H CH4 Rate alarm upper limit value 0 R/W
133 85H CH4 Rate alarm lower limit value 0 R/IW
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Address (decimal) Address (hexadecimal) Name Default”™ Read/Write
134 to 141 86H 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
146 to 149 92H to 95H System area — —
150 96H CH1 Shifting amount to conversion value 0 R/W
151 97H CH2 Shifting amount to conversion value 0 R/W
152 98H CH3 Shifting amount to conversion value 0 R/W
153 99H CH4 Shifting amount to conversion value 0 R/W
154 to 157 9AH to 9DH System area — —
158 9EH
Mode switching setting 0 R/W
159 9FH
160 AOH A/D conversion timing monitor value 0 R
161 A1H Inside trigger conversion request 0 R/W
162 A2H Trigger conversion completed flag 0 R
163 A3H Trigger conversion completed clear request 0 R/W
164 to 171 A4H to ABH System area — —
172 ACH CH1 Difference conversion trigger 0 R/W
173 ADH CH2 Difference conversion trigger 0 R/W
174 AEH CH3 Difference conversion trigger 0 R/W
175 AFH CH4 Difference conversion trigger 0 R/W
176 to 179 BOH to B3H System area — —
180 B4H CH1 Difference conversion reference value 0 R
181 B5H CH2 Difference conversion reference value 0 R
182 B6H CH3 Difference conversion reference value 0 R
183 B7H CH4 Difference conversion reference value 0 R
184 to 189 B8H to BDH System area — —
190 BEH CH1 Difference conversion status flag 0 R
191 BFH CH2 Difference conversion status flag 0 R
192 COH CH3 Difference conversion status flag 0 R
193 C1H CH4 Difference conversion status flag 0 R
194 to 199 C2H to C7H System area — —
200 C8H Pass data classification setting 0000H R/W
201 C9H System area — —
202 CAH CH1 Industrial shipment setting offset value (L) 0 R/W
203 CBH CH1 Industrial shipment setting offset value (H) 0 R/W
204 CCH CH1 Industrial shipment setting gain value (L) 0 R/W
205 CDH CH1 Industrial shipment setting gain value (H) 0 R/IW
206 CEH CH2 Industrial shipment setting offset value (L) 0 R/W
207 CFH CH2 Industrial shipment setting offset value (H) 0 R/W
208 DOH CH2 Industrial shipment setting gain value (L) 0 R/W
209 D1H CH2 Industrial shipment setting gain value (H) 0 R/W
210 D2H CH3 Industrial shipment setting offset value (L) 0 R/W
211 D3H CH3 Industrial shipment setting offset value (H) 0 R/W
212 D4H CH3 Industrial shipment setting gain value (L) 0 R/W
213 D5H CH3 Industrial shipment setting gain value (H) 0 R/W
214 D6H CH4 Industrial shipment setting offset value (L) 0 R/W
215 D7H CH4 Industrial shipment setting offset value (H) 0 R/W
216 D8H CH4 Industrial shipment setting gain value (L) 0 R/W
217 D9H CH4 Industrial shipment setting gain value (H) 0 R/W
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Address (decimal) Address (hexadecimal) Name Default’™ Read/Write
218 DAH CH1 User range setting offset value (L) 0 R/W
219 DBH CH1 User range setting offset value (H) 0 R/W
220 DCH CH1 User range setting gain value (L) 0 R/W
221 DDH CH1 User range setting gain value (H) 0 R/W
222 DEH CH2 User range setting offset value (L) 0 R/W
223 DFH CH2 User range setting offset value (H) 0 R/W
224 EOH CH2 User range setting gain value (L) 0 R/W
225 E1H CH2 User range setting gain value (H) 0 R/W
226 E2H CH3 User range setting offset value (L) 0 R/W
227 E3H CH3 User range setting offset value (H) 0 R/W
228 E4H CH3 User range setting gain value (L) 0 R/W
229 E5H CH3 User range setting gain value (H) 0 R/W
230 E6H CH4 User range setting offset value (L) 0 R/W
231 E7H CH4 User range setting offset value (H) 0 R/W
232 E8H CH4 User range setting gain value (L) 0 R/W
233 E9H CH4 User range setting gain value (H) 0 R/W

234 to 299 EAH to 12BH System area — —
300 12CH CH1 LPF Pass band edge frequency 0 R/W
301 12DH CH2 LPF Pass band edge frequency 0 R/W
302 12EH CH3 LPF Pass band edge frequency 0 R/W
303 12FH CH4 LPF Pass band edge frequency 0 R/W

304 to 307 130H to 133H System area — —
308 134H CH1 HPF Pass band edge frequency 0 R/W
309 135H CH2 HPF Pass band edge frequency 0 R/W
310 136H CH3 HPF Pass band edge frequency 0 R/W
311 137H CH4 HPF Pass band edge frequency 0 R/W

312to 315 138H to 13BH System area — —
316 13CH CH1 BPF Pass band edge frequency (Low) 0 R/W
317 13DH CH1 BPF Pass band edge frequency (High) 0 R/W
318 13EH CH2 BPF Pass band edge frequency (Low) 0 R/W
319 13FH CH2 BPF Pass band edge frequency (High) 0 R/W
320 140H CH3 BPF Pass band edge frequency (Low) 0 R/W
321 141H CHB3 BPF Pass band edge frequency (High) 0 R/W
322 142H CH4 BPF Pass band edge frequency (Low) 0 R/W
323 143H CH4 BPF Pass band edge frequency (High) 0 R/W

324 to 331 144H to 14BH System area — —
332 14CH CH1 Attenuation band width 0 R/W
333 14DH CH2 Attenuation band width 0 R/W
334 14EH CH3 Attenuation band width 0 R/W
335 14FH CH4 Attenuation band width 0 R/W

336 to 999 150H to 3E7H System area — —
1000 3E8H CH1 Logging enable/disable setting 1 R/W
1001 3E9H CH2 Logging enable/disable setting 1 R/W
1002 3EAH CH3 Logging enable/disable setting 1 R/W
1003 3EBH CH4 Logging enable/disable setting 1 R/W

1004 to 1007 3ECH to 3EFH System area — —
1008 3FOH CH1 Logging hold request 0 R/W
1009 3F1H CH2 Logging hold request 0 R/W
1010 3F2H CH3 Logging hold request 0 R/W
1011 3F3H CH4 Logging hold request 0 R/W

1012 to 1015

3F4H to 3F7H

System area
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Address (decimal) Address (hexadecimal) Name Default”™ Read/Write
1016 3F8H CH1 Logging hold flag 0
1017 3F9H CH2 Logging hold flag 0 R
1018 3FAH CH3 Logging hold flag 0 R
1019 3FBH CH4 Logging hold flag 0 R
1020 to 1023 3FCH to 3FFH System area — —
1024 400H CH1 Logging data setting 1 R/W
1025 401H CH2 Logging data setting 1 R/W
1026 402H CH3 Logging data setting 1 R/W
1027 403H CH4 Logging data setting 1 R/W
1028 to 1031 404H to 407H System area — —
1032 408H CH1 Logging cycle setting value 4 R/W
1033 409H CH2 Logging cycle setting value 4 R/W
1034 40AH CH3 Logging cycle setting value 4 R/W
1035 40BH CH4 Logging cycle setting value 4 R/W
1036 to 1039 40CH to 40FH System area — —
1040 410H CH1 Logging cycle unit setting 1 R/W
1041 411H CH2 Logging cycle unit setting 1 R/W
1042 412H CH3 Logging cycle unit setting 1 R/W
1043 413H CH4 Logging cycle unit setting 1 R/W
1044 to 1047 414H to 417H System area — —
1048 418H CH1 Logging points after trigger 5000 R/W
1049 419H CH2 Logging points after trigger 5000 R/W
1050 41AH CH3 Logging points after trigger 5000 R/W
1051 41BH CH4 Logging points after trigger 5000 R/W
1052 to 1055 41CH to 41FH System area — —
1056 420H CH1 Hold trigger condition setting 0000H R/W
1057 421H CH2 Hold trigger condition setting 0000H R/W
1058 422H CH3 Hold trigger condition setting 0000H R/W
1059 423H CH4 Hold trigger condition setting 0000H R/W
1060 to 1063 424H to 427H System area — —
1064 428H CH1 Trigger data 54 R/W
1065 429H CH2 Trigger data 55 R/W
1066 42AH CH3 Trigger data 56 R/W
1067 42BH CH4 Trigger data 57 R/W
1068 to 1071 42CH to 42FH System area — —
1072 430H Level data 0 0 R/W
1073 431H Level data 1 0 R/W
1074 432H Level data 2 0 R/W
1075 433H Level data 3 0 R/W
1076 434H Level data 4 0 R/W
1077 435H Level data 5 0 R/W
1078 436H Level data 6 0 R/W
1079 437H Level data 7 0 R/W
1080 438H Level data 8 0 R/W
1081 439H Level data 9 0 R/W
1082 43AH CH1 Trigger setting value 0 R/W
1083 43BH CH2 Trigger setting value 0 R/W
1084 43CH CH3 Trigger setting value 0 R/W
1085 43DH CH4 Trigger setting value 0 R/W
1086 to 1089 43EH to 441H System area — —
1090 442H CH1 Head pointer 0 R
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Address (decimal) Address (hexadecimal) Name Default’™ Read/Write
1091 443H CH2 Head pointer 0 R
1092 444H CH3 Head pointer 0 R
1093 445H CH4 Head pointer 0 R

1094 to 1097 446H to 449H System area — —
1098 44AH CH1 Latest pointer 0 R
1099 44BH CH2 Latest pointer 0 R
1100 44CH CH3 Latest pointer 0 R
1101 44DH CH4 Latest pointer 0 R

1102 to 1105 44EH to 451H System area — —
1106 452H CH1 Number of logging data 0 R
1107 453H CH2 Number of logging data 0 R
1108 454H CH3 Number of logging data 0 R
1109 455H CH4 Number of logging data 0 R

1110 to 1113 456H to 459H System area — —
1114 45AH CH1 Trigger pointer 0 R
1115 45BH CH2 Trigger pointer 0 R
1116 45CH CH3 Trigger pointer 0 R
1117 45DH CH4 Trigger pointer 0 R

1118 to 1121 45EH to 461H System area — —
1122 462H (s) 0 R
1123 463H CH1 Logging cycle monitor value (ms) 0 R
1124 464H (us) 0 R
1125 465H (s) 0 R
1126 466H CH2 Logging cycle monitor value (ms) 0 R
1127 467H (us) 0 R
1128 468H (s) 0 R
1129 469H CH3 Logging cycle monitor value (ms) 0 R
1130 46AH (us) 0 R
1131 46BH (s) 0 R
1132 46CH CH4 Logging cycle monitor value (ms) 0 R
1133 46DH (us) 0 R

1134 to 1153 46EH to 481H System area — —
o [ | R
1155 483H CH1 Trigger detection Month Day 0
1156 484H time Hour Minute 0
1157 485H Second V[;Zi;f the 0 R
o [ | :
1159 487H CH2 Trigger detection | Month Day 0
1160 488H time Hour Minute 0
1161 489H Second V'?Ziff the 0 R
il P :
1163 48BH CH3 Trigger detection | Month Day 0
1164 48CH time Hour Minute 0
1165 48DH Second \?in;f the 0 R
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Address (decimal) Address (hexadecimal) Name Default”™ Read/Write
1166 48EH First two digits | Last two digits 0 R
of the year of the year
1167 48FH CH4 Trigger detection | Month Day 0
1168 490H time Hour Minute 0
1169 491H Second 322: fthe 0 R
1170 to 1199 492H to 4AFH System area — —
1200 4BOH CH1 Loading interrupt enable/disable setting 1 R/W
1201 4B1H CH2 Loading interrupt enable/disable setting 1 R/W
1202 4B2H CH3 Loading interrupt enable/disable setting 1 R/W
1203 4B3H CH4 Loading interrupt enable/disable setting 1 R/W
1204 to 1207 4B4H to 4B7H System area — —
1208 4B8H CH1 Logging load points setting value 1000 R/W
1209 4B9H CH2 Logging load points setting value 1000 R/W
1210 4BAH CH3 Logging load points setting value 1000 R/W
1211 4BBH CH4 Logging load points setting value 1000 R/W
1212to 1215 4BCH to 4BFH System area — -
1216 4COH CH1 This logging load pointer -1 R
1217 4C1H CH2 This logging load pointer -1 R
1218 4C2H CH3 This logging load pointer -1 R
1219 4C3H CH4 This logging load pointer -1 R
1220 to 1223 4C4H to 4C7H System area — —
1224 4C8H CH1 Last logging load pointer -1 R
1225 4C9H CH2 Last logging load pointer -1 R
1226 4CAH CH3 Last logging load pointer -1 R
1227 4CBH CH4 Last logging load pointer -1 R
1228 to 1231 4CCH to 4CFH System area — —
1232 4DOH CH1 Logging load points monitor value 0 R
1233 4D1H CH2 Logging load points monitor value 0 R
1234 4D2H CH3 Logging load points monitor value 0 R
1235 4D3H CH4 Logging load points monitor value 0 R
1236 to 1799 4D4H to 707H System area — —
*1 The default value is a value set after power-on or after resetting the CPU module.
*2 This shows whether whether reading the data from or writing the data to the area with programs is possible.

R: Readable
W: Writable
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(2) Error history (Un\G1800 to Un\G4999)

Address (decimal) Address (hexadecimal) Name Def?ult Read/Write2

1800 708H Latest address of error history 0 R

1801 to 1809 709H to 711H System area — —
1810 712H Error code 0 R
cmeyenr | atmovenr | R
1812 714H Month Day 0

No.1 Error time

1813 715H Hour Minute 0
1814 716H Second V?IZZI(Of the 0 R

1815 to 1819 717H to 71BH System area — —

1820 to 1829 71CH to 725H No.2 Same as No. 1

1830 to 1839 726H to 72FH No.3 Same as No. 1

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

1870 to 1879 74EH to 757H No.7 Same as No. 1

1880 to 1889 758H to 761H No.8 Same as No. 1

1890 to 1899 762H to 76BH No.9 Same as No. 1

1900 to 1909 76CH to 775H No.10 Same as No. 1

1910 to 1919 776H to 77FH No.11 Same as No. 1

1920 to 1929 780H to 789H No.12 Same as No. 1

1930 to 1939 78AH to 793H No.13 Same as No. 1

1940 to 1949 794H to 79DH No.14 Same as No. 1

1950 to 1959 79EH to 7A7H No.15 Same as No. 1

1960 to 1969 7A8H to 7B1H No.16 Same as No. 1

1970 to 4999

7B2H to 1387H

System area

*1
*2

The default value is a value set after power-on or after resetting the CPU module.
This shows whether whether reading the data from or writing the data to the area with programs is possible.

R: Readable
W: Writable

(3) Logging section (Un\G5000 to Un\G49999)

Address (decimal) Address (hexadecimal) Name Default™ Read/Write 2
5000 to 14999 1388H to 3A97H CH1 Logging data 0
15000 to 24999 3A98H to 61A7H CH2 Logging data 0 R
25000 to 34999 61A8H to 88B7H CH3 Logging data 0 R
35000 to 44999 88B8H to AFC7H CH4 Logging data 0 R
45000 to 49999 AFC8H to C34FH System area — —
*1 The default value is a value set after power-on or after resetting the CPU module.
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CHAPTER 3 SPECIFICATIONS

Memo

3.5 List of Buffer Memory Addresses
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CHAPTER 4 PROCEDURES BEFORE OPERATION

This chapter describes the procedures before operation.

Start

Module mounting

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

(1

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

)

NO

Use user rangy

YES

Offset/gain setting
To use user range settings, set the offset/gain e (3)
values.

f

Programming and debugging
Creates and checks a program.

(1) [ Page 44, Section 5.1
(2)[Z_ 5 Page 51, Section 6.4
(3) = Page 60, Section 7.5
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CHAPTER 5 sYSTEM CONFIGURATION

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

5.1 Overall System Configuration

The following figure shows system configuration examples for using the A/D converter module.

(1) When connected to a CPU module

Display unit
(optional)
N 2 p)
GD 1/0 module
or
Power supply module : CPU module A/D converter module intelligent function module ~ END cover

L1

(2) When connected to a head module

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

5.2 Applicable System

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

(2) Compatible software version
For the compatible software versions, refer to the following.

Software Version

GX Works2 Version 1.98C or later

5.3 Restrictions when the A/D Converter Module Is
Connected to a Head Module

The following describes the restriction when the A/D converter module is connected to a head module.
» Dedicated instructions cannot be used.

we)sAs sjgeonddy z'g
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CHAPTER 6 INSTALLATION AND WIRING

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

61 Installation Environment and Installation Position

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

Terminal Block

CHAPTER 6 INSTALLATION AND WIRING

(1) Precautions

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

Screw type

Tightening torque range

Terminal screw (M3 screw)

0.42 to 0.58N'm

Terminal block mounting screw (M3.5 screw)

0.66 to 0.89N-m

The following table lists 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. Sleeved solderless terminals cannot be used.

Solderless terminal Wire
Model Tightening torque Diameter Type Material Temperature rating
R1.25-3 0.42 to 0.58N-m 22 to 18 AWG Stranded Copper 75°C or more
(2) Signal names of the terminal block
The following table shows signal names of the terminal block.
Terminal block Pin number Signal name
1 V+
- 2 CH1 V-/1-
L60AD4-2GH 3 I+
RUN | ALM
ERR. 4 v
CH1~CH4:-10~10V 0~20mA 5 CH2 V-/I-
[ 1 6 I+
CH1
7 FG
2 cHr |V ®
3 Vel | oy 8 SLD [N
_|
4 cH2 | 9 v+ o)
V+ 3
5 CH2 10 CH3 V-/I- 5
6 cH2 | V- =
7 I+ 1 I+ @
FG 9
8 12 V+ L
SLD
9 CH3 13 CH4 VAl
10 v+
oS 14 I+
U "~ |cH3
12| cHa | ™ 15 FG
13 V* | cha 16 SLD
V-/I-
14 CH4 17 TRG™!
15 I+
6 Fe 18 GND
7 SLD
TRG
GND

*1 The TRG terminal (an external input terminal) is used for both the logging outside trigger of the logging function and the
external trigger conversion request (external input terminal) of the trigger conversion function.
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(3) Removal and installation of the terminal block

The following procedures show how to remove and install the terminal block.

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

block mounting screw.

Terminal block
mounting screw

=

2. Use the terminal block fixing holes as a fulcrum and

remove the terminal block.

R

(b) Installation procedure
1. Fully insert the projections on the top of the

Terminal block fixing hole 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.

Terminal block
mounting screw

~ad

" 4




CHAPTER 6 INSTALLATION AND WIRING

6.3 Wiring

(1) Wiring to a terminal block

The following figures show wirings to a terminal block.

(a) For the voltage input

CH1 (@] ] ¢
V+
;CH1
V-1 ol
cH2 |
CH2
CH2 ] ) V-/I-
FG
CH3
CH3 ] ) V+
V-I- | CH3
cHa|
V+
CH4
CH4 (] DS C‘.CT..V_/L
I+ |0
N ® G
— lgSLD
TRG
GND

Buuim €9
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(b) For the current input

CH1

CH2

CH3

CH4

CH1
cH1 [ V*
V-l che

SN N N

GND




CHAPTER 6 INSTALLATION AND WIRING

6.4 External Wiring

The following figures show the external wiring.

(1) For the voltage input

Signal source -10 to 10V

*1  Shield
*2
CH1 Nsoom
V+
CH1 CH1
I+ —
CH1 . 3
V-/1- 500kQ
CH2
v+ 500kQ
CH2 A——A CH2
I+ —
CH2 . 3
V-l EETT
SLD :| 2
“4 FG
‘L/ *3
Insulation
o
*1  Shield m
x
g
*2 a
CH3 ™ 50060 =
V+ =
CH3 CH3 @
I+ —
CH3 . "3
V-/1- 500kQ
CH4
V+ 500kQ
CH4 0 CH4
I+ —
CH4 . 3
V-/l- /v 500kQ
SLD :| 2
*4 FG
‘L/ *3

*1 For the wire, use the shielded twisted pair cable.
In addition, keep a distance of 150mm or more from the main circuit lines or power cables.
*2 This indicates the input resistance of the A/D converter module.
*3 The grounds of FG between CH1 and CH2, FG between CH3 and CH4, and the internal circuit have been isolated.
*4 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) For the current input

Signal source 0 to 20mA

*1  Shield

CH1
V+
CH1
1+
CH1
V-/I- 500k
CH2
V+
CH2
1+
CH2
V-/I-

SLD

CH1

7
g

CH2

=
|

*5 FG

|

Insulation

*1  Shield
*2
CH3 500k
V+
CH3 2509
|+
CH3 *3
V-/I- 500kR
CH4
V+
CH4
|+
CH4
V-/I-

SLD

—
-
B

CH3

i

CH4

FG

|

*1 For the wire, use the shielded twisted pair cable.
In addition, keep a distance of 150mm or more from the main circuit lines or power cables.
*2 This indicates the input resistance of the A/D converter module.
*3 The grounds of FG between CH1 and CH2, FG between CH3 and CH4, and the internal circuit have been isolated.
*4 For the current input, always connect the terminals (V+) and (I+).
*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.



CHAPTER 6 INSTALLATION AND WIRING

(3) Outside trigger input

3.9kQ2  1000pF 1.2kQ

TRG ﬂ
- GND EZ i

24VDC

(4) Precautions
In unused channels, if the circuit between two terminals is kept open, an undefined digital value may be output.

To prevent this phenomenon, perform any of the following measures.
» Set the A/D conversion enable/disable setting in the unused channel to A/D conversion disable. Note that

changing the A/D conversion enable/disable setting from A/D conversion enable to A/D conversion disable

reduces the sampling cycle.
» Short-circuit the input terminals (V+) and (V-) of the unused channel.

BuLIp [BUISIXT 1°9
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CHAPTER 7 vARIOUS SETTINGS

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

Point/’

@ After writing the setting of a new module, parameters, and auto refresh into the CPU module, reset the CPU module,
switch STOP —- RUN — STOP — RUN, or power off then on the module to validate the setting.

@ After writing the switch setting to the CPU module, reset the CPU module or power off then on the module to validate the
setting.

7.1 Addition of Modules

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

(1) Addition procedure

Open the "New Module" window.

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

New Module PZ|
Module Selection
Module Type |Anal0g Module j
Module Mame |LenAD4-2GH ~|
Mount Position
Mounted Slot Mo, |0 JZ:I Acknowledge IO Assignment
Iv Specify start 2% address | 0030 (HY 1 Module Occupy [16 points]
Title setting
Title
oK | Cancel
Item Description
Module Type Set "Analog Module".
Module Selection
Module Name Select the name of the module to be connected.
Mounted Slot No. Set the slot No. where the module is connected.
Mount Position ) The start /O number (hexadecimal) of the module is set according to the slot No.
Specify start XY address . ) )
Setting any start /O number is also possible.
Title setting Title Set any title.
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CHAPTER 7 VARIOUS SETTINGS

7.2 Switch Setting

Set the input range, operation mode, and A/D conversion timing used in each channel.

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

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

Switch Setting 0010:L60

Input Range Setting

CH Input range setting |
CHL  b4.t0 20mé L
CH2 4 ko 20mé
CH3 4 ko 20mé

CH4 |4 ko 20mé

Drive Mode Setting

INormaI (A0 Converter Processing) Mode LI
AID Corversion Timing 7
INormaI (Inkernal Scan) LI

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

Ok I Cancel |

~N
N
(%)
Item Description Setting value §
o]
+ 4 to 20mA (default value) z
» 0to 20mA @
*1to 5V =3
Q
*0to5V
+-10to 10V
Input Range Setting Set the input range used in each channel. 010 10V

* 4 to 20mA (Extended Mode)

* 1 to 5V (Extended Mode)

» User Range Setting (Unipolar: Current)
» User Range Setting (Bipolar: Voltage)

Set the operation mode of the A/D converter | + Normal (A/D Converter Processing) Mode (default value)

Drive Mode Setti
rive Mode wetling module. * Offset-Gain Setting Mode

* Normal (Internal Scan) (default value)
A/D Conversion Timing Set the timing of the A/D conversion. « External Trigger Convert Request (External Input Terminal)
* Internal Trigger Conversion Request (Buffer Memory)
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7.3

Parameter Setting

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

(1) Setting procedure
Open the "Parameter" window.
1. start "Parameter".

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

£ 0010:L60AD4-2GH[]-Parameter
iy s, [Py 1 =
= i o2 o o
- Basic setting Sets method of A/D conversion control.
A/D conversion
enable/disable setting OiEnatle OiEnatle
Items to be selected from . » oisaping Pocessing oisarping Pocessing
Time Average/Count
ull-down menus ° °
p Filter constant
Set value for the Digital filter.
Setting range for each item will be changed according to sampling cycle.
p=
Sampling Period:80us
Attenuation band width 0Hz He 0Hz 0Hz
= Low-pass filter Set value for the Low-pass filter.
LPF Pass band edge
st
= High-pass filter Set value for the High-pass filter.
HPF Pass band edge
) ore ore ore ore
5 Band-pass ke e ey
e
frequency (High) el gre ore ore
s
frequency (Low) (G2 02 52 52
S
Warning outpuk setting 0;Enable 1:Disable 1:Disable
Process alarm upper upper fimit
Process alsrm upper lower it
Items to be entered in the text boxes T
walue
Procsss alarm lower lower limit
Rate alarm output setting 1:Uisable 1:Disable 1:Disable 1:Disable
Ss‘zeea\avm detection cycle setting 1 Times 1 Times 1 Times 1 Times
‘Sets whether to permit or prohibit autput of AfD conversion value.

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

the item.

+ Items to be input from the text box: Double-click the item to be set, and input the setting value.
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CHAPTER 7 VARIOUS SETTINGS

3. For setting CH2 to CH4, follow the operation of step 2.

Item Setting value Reference
) . . 0: Enable (default value) Page 72,
A/D ble/disable setti
conversion enable/disable setting 1: Disable Section 8.3
0: Sampling Processing (default value)
1: Time Average
2: Count Average
) . 3: Moving Average
A
veraging process setting 4: Primary Delay Filter
Basic setting 5: Low Pass Filter
6: High Pass Filter Page 73,
7: Band Pass Filter Section 8.4
Time Average 2 to 5000ms (default value: 0)
Time Average/Count Average/Moving Count Average 4 to 65000 times (default value: 0)
Average/Time lag filter constant Moving Average 2 to 1000 times (default value: 0)
Primary Delay Filter 1 to 500 times (default value: 0)
. . 40us: 330 to 12000Hz (default value: OHz)
A h
ftenuation band widt 80us: 170 to 6000Hz (default value: OHz)
. LPF Pass band edge 40ps: 0 to 12000Hz (default value: OHz)
Low-pass filter
frequency 80us: 0 to 6000Hz (default value: OHz)
e . : ) HPF Pass band edge | 40us: 0 to 12000Hz (default value: OHz) Page 73,
Digital filt; tt High- filt
gltal titer selting ‘gh-pass iter frequency 80pus: 0 to 6000Hz (default value: 0Hz) Section 8.4
BPF Pass band edge | 40us: 0 to 12000Hz (default value: 0Hz)
frequency (High) 80us: 0 to 6000Hz (default value: OHz)
Band-pass filter
BPF Pass band edge 40us: 0 to 12000Hz (default value: OHz)
frequency (Low) 80us: 0 to 6000Hz (default value: OHz)
0: Enable
Warni tput setti
aming output setiing 1: Disable (default value)
Process alarm upper upper limit value -32768 to 32767 (default value: 0) Page 101,
Process alarm upper lower limit value -32768 to 32767 (default value: 0) Section 8.8.1
Process alarm lower upper limit value -32768 to 32767 (default value: 0) ~
w
Warning output Process alarm lower lower limit value -32768 to 32767 (default value: 0) 3
function 2
0: Enable N
Rate al tput setti 3
ate alarm output setling 1: Disable (default value) B
®
Rate al tecti le setti py
ate alarm detection cycle setting 1 to 32000 Times (default value: 1 Times) Page 104, ®
value Section 8.8.2 =
]
Rate alarm upper limit value -3276.8 to 3276.7% (default value: 0.0%) «Q
Rate alarm lower limit value -3276.8 to 3276.7% (default value: 0.0%)
0: Disable (default value)
1: Upper and Lower Detection
) Input signal error detection setting 2: Lower Detection
Input s.lgnal error 3: Upper Detection Page 95,
detection 4: Disconnection Detection Section 8.7
Input signal detecti ti
nput signal error getection seting 0.0 to 25.0% (default value: 5.0%)
value
0: Enabl
Scaling enable/disable setting ha ©
1: Disable (default value)
Scaling function Page 109,
9 Scaling upper limit value -32000 to 32000 (default value: 0) Section 8.9
Scaling lower limit value -32000 to 32000 (default value: 0)
Digital clipping Digital clipping function enable/disable | 0: Enable Page 121,
function setting 1: Disable (default value) Section 8.11
. ) - ) Page 116,
Shift function Shifting amount to conversion value -32768 to 32767 (default value: 0) -
Section 8.10
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Item

Setting value

Reference

Logging function

Logging enable/disable setting

0: Enable
1: Disable (default value)

Logging data setting

0: Digital Output Value
1: Digital Operation Value (default value)

Logging cycle setting value

us: 40 to 32767 (default value: 4)
ms: 1 to 32767 (default value: 4)
s: 1 to 3600 (default value: 4)

Logging cycle unit specification

0: us
1: ms (default value)
2:s

Logging points after trigger

1 to 10000 (default value: 5000)

Hold trigger condition setting

0: Logging Hold Request (default value)
1: Level Trigger (Conditions: Rise)

2: Level Trigger (Conditions: Fall)

3: Level Trigger (Conditions: Rise/Fall)
4: External Trigger

Trigger data

(CH1 default value: 54
(CH2 default value: 55
0 to 4999
° (CH3 default value: 56
(

CH4 default value: 57

Trigger setting value

-32768 to 32767 (default value: 0)

Loading interrupt enable/disable setting

0: Enabled
1: Disabled (default value)

Logging load points setting value

10 to 10000 (default value: 1000)

Page 129,
Section 8.13
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7.4 Auto Refresh

This function transfers data in the buffer memory to specified devices.
By the auto refresh setting, reading/writing data by programming becomes unnecessary.

(1) Setting procedure
Open the "Auto_Refresh" window.
1. start "Auto_Refresh".

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

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

if 0030:L60AD4-2GH[]-Auto_Refresh

Display Filker ID\spIay all b

Ikem CH1 | CHz2 CH3 CH4
=] Transfer to PLC Transfers buffer memory data to the specified device.
B0 conversion completed flag
- Digital oubput value DL oz D3 D4

Maimum value
- Minimurm vahe
~ Digital operation value D2&

Warning output Flag {Process
alarm)

- Warning oukput flag {Rate alarm) | D19
Input signal error detection flag | D8

- Latest error code Dio

« Lakest address of error history
Trigget conwersion completed Flag

D1g

.. Difference conversion reference Doz
value
Difference conversion status Flag D21

~ Logging hold flag

= Transfer to intelligent function
module

.. Shifting amount ko coreersion
value
Difference conversion trigger D20
- Logging hold reguest g
-~ Leveldata 0
Level data 1
-~ Level data 2
-~ Leveldata 3
Level data ¢
- Level data 5
- Leveldata 6
Level data 7
-~ Leveldata 8
-~ Leveldata 9

Transfer data of the specified device to buffer memory.

Transfer Direction [Inteligent Function Module <- PLC]
Buffer Memory Address [1010 (3F2h)], Transfer Word Counts[1]

‘Write area for logging hold reguest in logging function.

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.)

59

UsaleY oY ¢/




7.5 Offset/gain Setting

When using the user range setting (uni-polar: current) or user range setting (bi-polar: voltage), configure the offset/gain
setting with the following operations.
When the industrial shipment setting is used, the offset/gain setting is not required.
The offset/gain setting can be configured by the following two types of operations.
» Setting from "Offset/Gain Setting" of GX Works2
+ Setting from a program

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

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

\Q [Tool] => [Intelligent Function Module Tool] => [Analog Module]

=> [Offset/Gain Setting...]
1. Select the module to configure the offset/gain

Module Selection (Offset/fGain Setting)

setting, and click the button.

Module Selection

Start =Y Address Module Type
-203]

()3 I Cancel

2. Click the button.

MELSOFT Series GX Works2

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

- 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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CHAPTER 7 VARIOUS SETTINGS

3. select Unipolar (Current) or Bipolar (Voltage) in

Offset/Gain Setting,

"Range Setting".

Set offsetigain settings.

Target Mndule| 0030;LE0ADA-26H Error Code ‘ Detail Display...
Range Setting |Unipolar {Current) hd Error Cleat

1 OFfsetiGain Setti

Bipolar (Voltage

Channel Selection Offset Status Gain Status
™ cHL
I cHz
" cHs
" cHa
I~ chs
™ cHe
I~ cHE
I"cHs

Offset Setting
Gain Setting

Please select a target channel for the offsetjgain sstting

and press "Offset Setting” or "Gain Setting”.
Frassing "Close” registers ko the module. Close

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

Set offsetigain settings. click the

Target Mndule| 0030;LE0ADA-26H Error Code ‘ Detail Display...
Range Setting |Unipolar {Current) hd Error Cleat

~ OffsetjGain Setting

Channel Selection Offset Status Gain Status

Sifset Setting | 7
Gain Setting

v cHL
I cHz
" cHs
" cHa
I~ chs
™ cHe
I~ cHE
I"cHs

Please select a target channel for the offsetjgain sstting

and press "Offset Setting” or "Gain Setting”.
Frassing "Close” registers ko the module. Close

5. Input the offset value voltage or current in the target
UESQFT Sartes GX Wore2 channel terminal, and click the button.

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

Bumes uiebpesyo 'L

fes

1=
=]

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

Offset/Gain Setting J

Set offsstfgain settings. and click the

Target Mudule| 0030:L60AD4-2GH Error Code ‘ Detail Display...
Range Setting |Unipclsr (Current) - Error Clesr,

~OffsetiGain Setting

button.

ZSHOM XD Jo ,Bumes urespesyo, woly bumes L' 2

Channel Selection Offset Status f3ain Status

Offset Setting
""" Eain Setting |

IV cHL
™ cHz
I cHa
I~ cHa
" cHs
I~ e
I©cHz
I~ e

Changed

Please select a target channel for the offset/gain setting

and press "Offset Sstting” o "Gain Sstting’.
Pressing "Close" registers to the module, Close
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7. Input the gain value voltage or current in the target
MELSOFT Secies GX Works2 channel terminal, and click the button.

' Executes the gain settings.
e Flease press the "Yes" button after setting the voltage/current to the target channel,

fes Mo

8. Check that "Gain Status" is changed to "Changed",

Offset/Gain Setting
Set offestgain settings, and click the button.
Target Horhe | O030:LE0AD4-2GH Erorcods | Distil Display
Range Setting |Unipolar (Current) - Error Clear
~Offsetain Setting
Channel selection Offset Status Gain Status
¥ CHL [ Changed [ Changed Offset Setting
Fee | | Gain Setting
ron | |
I~ cHe [ [
Cos [
Floo | |
Coz [
Fon | |
Please select a target channel for the offsetjgain setting
and press "Offset Setting" or "Gain Setting' -
9. Click the button.

MELSOFT Series GX Works2

Do yau wank ta register the offset/gain setting and exit?
& The mode wil be switched over to normal mods from offset/gain setting mode after ending.
Caution
- The offsetfgain setting is not active until the registration is executed.
- The registration cannot bs executed in case of error occurrence at the karget module.
- The mode will ot be switched over to normal mode when the offsetigain mode is selected 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.

¢ Start )

2) ~i

Switch to the offset/gain setting mode."!

|

Confirm that the module is in the
Offset/gain range setting mode by
checking that the RUN LED is flashing.

1) j‘

Set Uni-polar (current: 000EH) or
Bi-polar (voltage: 000FH) to Offset/gain
range specification (Un\G46).

l |Turn on Channel change request (YB).I
Apply the voltage or current equivalent l
to the offset value to be set.

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

Set the channel to adjust the offset to

Offset/gain setting mode Offset specification l

(Un\G22).

More than one channel can be set |Turn off Channel change request (YB). I
simultaneously.

Note that Offset/gain setting mode Gain
specification (Un\G23) must be set as 0,
though.

Is it required to adjust

1) ~~
? N
Turn on Channel change request (YB). I other channels? <£ g
]
\ g8
i ; i >
Check rat Chamne change compited | | |87 e sl seun o e
ag (XB) s on. User range write request (YA). g @
o =
3 I 23
Check that Offset/gain setting mode S
Turn off Channel change request (YB). flag (XA) is off, ang then turngoff User o
l range write request (YA). 3

!

Apply the voltage or current equivalent

to the gain value to be set. Check that Offset/gain setting mode
flag (XA) is on.

;

Set the channel to adjust the gain to
Offset/gain setting mode Gain specification
(Un\G23).

More than one channel can be set
simultaneously.

Note that Offset/gain setting mode

g)’fii%tusg%e.cmcatlon (Un\G22) must be set as | Switch to the normal mode.”! I

I v
¢ End )
*1 The following shows the procedure for switching the mode (normal mode — offset/gain setting mode — normal mode).

+ Dedicated instruction (G(P).OFFGAN) ([__5  Page 283, Appendix 5.2)
» Setting for Mode switching setting (Un\G158, Un\G159) and turning on then off Operating condition setting

request (Y9) (= Page 252, Appendix 2 (26))
« Intelligent function module switch setting (_ 5~ Page 55, Section 7.2)

Is the ERR. LED on?
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Point/’

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

@ Offset and gain values are recorded in the flash memory in the A/D converter module by turning on then off User range

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

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

+ 1/0 Conversion Characteristic of A/D Conversion ([__3  Page 276, 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 offset and gain channels are set at the same time, an error occurs. The error code (500) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

If a value other than Bi-polar (voltage: 000FH) or Uni-polar (current: 000EH) is set to the range setting when Channel
change request (YB) is turned on, an error occurs. The error code (171) is stored in Latest error code (Un\G19), Error flag
(XF) turns on, then the ERR. LED turns on.

When User range write request (YA) is turned on, the integrity between the offset values and gain values is checked.
When an error occurs even in one channel, offset/gain values are not written to the module.

Check the value in Latest error code (Un\G19) and perform the following procedures to reconfigure the offset/gain setting
from the beginning.

+ Error Code List ((_ Page 218, Section 11.4)

When the mode is switched from the offset/gain setting mode to the normal mode by the setting of the dedicated
instruction (G(P).OFFGAN) or Mode switching setting (Un\G158, Un\G159), Module READY (X0) turns off then on.
Note the initial setting process is performed at the switching of the mode if a sequence program executes the initial
setting when Module READY (X0) turns on.

To validate the intelligent function module switch setting after writing the setting to the CPU module, reset the CPU
module or power off then on the module.

(2) Program example

(a) Device

I/O number of the A/D converter module is X/Y30 to X/Y3F (when the L26CPU-BT is used).

The following table lists the devices used in the program example.

Device Function

MO Offset/gain range specification (uni-polar: current)

M1 Offset/gain range specification (bi-polar: voltage)

M2 Channel selection

M3 Offset setting

M4 Gain setting

M5 Channel change command

M6 Write command to module of offset/gain setting value
M7 Mode switching

DO Storage device for the specified channel

D1 Storage device for the setting value of the dedicated instruction (G(P).OFFGAN)
D2 Storage device for the specified user range

Point/’

If the LO2CPU is used, assign I/O of the A/D converter module to X/Y30 to X/Y3F so that the I/O assignment of the A/D
converter module is the same as that in the above system.
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(b) Switching the mode by the dedicated instruction (G(P).OFFGAN)

This program performs the following operations: Switching the mode to the offset/gain setting mode by the
dedicated instruction (G(P).OFFGAN), switching the channels for which the offset/gain setting is configured,
writing the offset/gain value to the A/D converter module, and switching the mode back to the normal mode

Switches to the offset/gain setting mode.

M7 Stores the setting data of the
it [MOV K1 D1 1 dedicated instruction (G.OFFGAN)
in D1.
{G.OFFGAN u3 D1 1 Dedicated instruction (G.OFFGAN)

Offset/gain range specification (uni-polar: current)
MO
it [MOV HOE D2

L

Stores the uni-polar (current) in D2
Offset/gain range specification (bi-polar: voltage)

M1
h {MOV  HOF D2

L

Stores the bi-polar (voltage) in D2

Channel selection
M2

i [MOV  H1 DO 1 ﬁtcl)jrgs the target channel number '
Sets a channel to the offset setting. '
M3 M4 X3A U3\ \
} +F { } {MOV D2 G46 1 Offset/gain range specification !
U3\
{mMOV DO G22 ] Specifies the offset target channel. '
U3\ g : .
[MOV KO G23 1 ?ﬁ;ngl for the gain target :
Sets a channel to the gain setting.
M4 M3 X3A U3\ ,
} HF { } {MOV D2 G46 ] Offset/gain range specification '
U3\
{mMOV DO G23 1 Specifies the gain target channel. '
U3\ . '
[MOV Ko G2 ] Sets "0" for the offset target ;
channel. | ~N N
Switches the channel to offset/gain setting. H (,3 g
M5 X3B Turns on Channel change request o R
it HF {seT v} y3p ge req ; o2
' : EfS)
_X|3=B [RsT v38 ] -(l—Yu:;réS) off Channel change request : T “3(;
. . . ' : 3q
Registers the result of offset/gain setting to the module. ] o =
M6 X3A Turns on User range write : 23
— I {SET  v3Aa ] request (Y3A). ’ E «_3
! Q
X3A Turns off User ran it i 3
% r ge write '
! {RST  v3a ] request (Y3A). '
Switches to the normal mode.
M7 Stores the setting data of the
[t {MOV KO D1 1| dedicated instruction (G.OFFGAN)
in D1.
{G.OFFGAN u3 D1 1 Dedicated instruction (G.OFFGAN)
X3A I
—f { _ Processing in normal mode
{END ]

Point/’

The part enclosed by the dotted line is common to the following three programs.
» Switching the mode by the dedicated instruction (G(P).OFFGAN)
« Switching the mode by setting Mode switching setting (Un\G158, Un\G159) and by Operating condition setting
request (Y9)
» Switching the mode by the intelligent function module switch setting
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(c) Switching the mode by setting Mode switching setting (Un\G158, Un\G159) and by
Operating condition setting request (Y9)

Switches to the offset/gain setting mode.

M7 U3\
I r Sets 4144+ to Mode
m LMOV  H4144 G158 | qyitching setting 1 (U3\G158).

L

U3\

[MOV H964 G159 Sets 0964+ to Mode

switching setting 2 (U3\G159).

L)

r Turns on Operating condition
{SET  v39 ] setting request (Y39).
Y3=9 )f’)? [RST Y39 7 Turns off Operating condition

setting request (Y39).

Common program

Switches to the normal mode.
M7 U3\
Wt [MOV  Ho64 G158 Sets 0964H to Mode

switching setting 1 (U3\G158).

L

U3\

[MOV  H4144 G159 Sets 4144+ to Mode

switching setting 2 (U3\G159).

L)

r Turns on Operating condition
LSET Y39 ] setting request (Y39).
Resets the operating condition setting request.
Y39 X39 . .
1 ya r Turns off Operating condition
! A LRST Y39 ] setting request (Y39).
X3A [
—F | Processing in normal mode
{END ]

(d) Switching the mode by the intelligent function module switch setting

Only the common program is required.
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Memo

7.5 Offset/gain Setting
7.5.2 Setting from a program
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CHAPTER 8 FuncTIONS

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

+ Details of I/O Signals ((_5 Page 229, Appendix 1)
« Details of Buffer Memory Addresses ([ Page 237, Appendix 2)

8.1 Modes

The A/D conversion module has the normal mode and the offset/gain setting mode. Change the mode according to the
function used.
The following describe each mode.

(1) Normal (A/D Converter Processing) Mode

The normal (A/D Converter Processing) mode normally has External Trigger Convert Request (External Input
Terminal) and Internal Trigger Conversion Request (Buffer Memory). In this manual, the description of "normal
mode" indicates External Trigger Convert Request (External Input Terminal) and Internal Trigger Conversion
Request (Buffer Memory).

(a) Normal
The normal A/D conversion is performed in this mode. The input analog values are converted into digital
values.

(b) External Trigger Convert Request (External Input Terminal) and Internal Trigger
Conversion Request (Buffer Memory)

The trigger conversion is performed in this mode. The input analog values are converted into digital values
according to the input of Trigger conversion request.
For details on the trigger conversion function, refer to the following.

« Trigger Conversion Function ({_ 7 Page 161, Section 8.14)

(2) Offset/gain setting mode

The offset/gain setting is performed in this mode.
For details on the offset/gain setting, refer to the following.

« Offset/gain Setting ((_= Page 60, Section 7.5)
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CHAPTER 8 FUNCTIONS

(3) Mode transitions
The following figure and table describe the transition condition for each mode.

At the power-on or at the
5) reset of the CPU module 2)

1)

Offset-Gain
Setting Mode

Trigger

conversion mode

Normal (A/D Converter
Processing) Mode

No. Transition condition

1)

Set "Drive Mode Setting" to "Normal (A/D Converter Processing) Mode" and "A/D Conversion Timing" to "Normal (Internal Scan)" in "Switch
Setting" of GX Works2.

2)

Set "Drive Mode Setting" to "Offset-Gain Setting Mode" and "A/D Conversion Timing" to "Normal (Internal Scan)" in "Switch Setting" of GX
Works2.

3)

Perform G(P).OFFGAN (Argument@: 0 (normal output mode)).

Set the following values for Mode switching setting (Un\G158, Un\G159) and turn on then off Operating condition setting request (Y9).
» Un\G158: 0964H
* Un\G159: 4144H

4)

Perform G(P).OFFGAN (Argument@: 1 (offset/gain setting mode)).

Set the following values for Mode switching setting (Un\G158, Un\G159) and turn on then off Operating condition setting request (Y9).
* Un\G158: 4144H
* Un\G159: 0964H

5)

Set "Drive Mode Setting" to "Normal (A/D Converter Processing) Mode" and "A/D Conversion Timing" to "External Trigger Convert Request
(External Input Terminal)" or "Internal Trigger Conversion Request (Buffer Memory)" in "Switch Setting" of GX Works2.
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8.2 Processing Each Function

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

70

Analog input
(CH1 to CH4)

Trigger
conversion
function

Input signal
error detection
function

Averaging
processing

A 4

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

Rate alarm Warning output Process alarm
function
Logging function

Digital clipping
function

Scaling function

Shift function

Difference
conversion
function

y

CHO Digital operation value
(Un\G54 to Un\G57)

v

v

CHO Maximum value
(Un\G30, Un\G32,
Un\G34, Un\G36)

CHO Minimum value
(Un\G31, Un\G33,
Un\G35, Un\G37)
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(1) Digital output values

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

(2) Digital operation values
These are values obtained by operating the digital output value using the digital clipping function, scaling
function, shift function, or difference conversion function.

(3) Maximum and minimum values

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

Point/’

@ [f averaging processing (time average/count average) is performed, the digital values are stored on the averaging
process cycle.

@ If the following processing is performed, the digital values are stored on the sampling cycle.
» Sampling processing
* Moving average
» Time lag filter
* Low pass filter
» High pass filter
+ Band pass filter

uonoun4 yoeg buissesold Z'g
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83 A/D Conversion Enable/Disable Function

Set whether to enable or disable A/D conversion for each channel.

(1) Setting procedure

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable
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8.4 A/D Conversion Method

One of the following A/D conversion methods can be set for each channel.
» Sampling processing
» Averaging processing (time average, count average, moving average)
+ Time lag filter
+ Digital filter (low pass filter, high pass filter, band pass filter)

(1) Overview of A/D conversion

A/D conversion is performed per two channels. A/D conversion is performed for CH1 and CH3 simultaneously,
then for CH2 and CH4 simultaneously.

(a) Conversion speed
Conversion speed is the time taken for the A/D converter module to convert analog input values into digital
values.

(b) Sampling cycle
Sampling cycle is the internal A/D conversion cycle. This cycle varies depending on the setting of the number

of A/D conversion-enabled channels ((_ > Page 72, Section 8.3).
The following table lists the sampling cycles depending on the setting of A/D conversion-enabled channels.

A/D conversion enable/disable setting for CH1 and CH3 | A/D conversion enable/disable setting for CH2 and CH4 Sampling cycle
Conversion enabled for CH1 or CH3, or both channels Conversion disabled for both channels 40us
Conversion disabled for both channels Conversion enabled for CH2 or CH4, or both channels 40us
Conversion enabled for CH1 or CH3, or both channels Conversion enabled for CH2 or CH4, or both channels 80us

Point/

A/D conversion can be set whether to enable or disable for each channel. Disabling the A/D conversion for unused channels
reduces the sampling cycle.
* When A/D conversion is disabled for CH1 to CH3, CHO Digital output value (Un\G11 to Un\G13) is updated every
80us.
* When A/D conversion is enabled for CH1 and CH3 only, CHO Digital output value (Un\G11 to Un\G13) is updated
every 40us.
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(c) Conversion cycle

Digital output values are updated on the conversion cycle of sampling cycle, time average, count average,

moving average, time lag filter, low pass filter, high pass filter, or band pass filter. The following table lists the

conversion cycles of each A/D conversion method.

A/D conversion
method

Conversion cycle

Sampling processing

Sampling cycle

Time average

"1
The time set to Time Average/Count Average/Moving Average/Time lag filter constant

X Sampling cycle
Sampling cycle

Count average

(The number set to Time Average/Count Average/Moving Average/Time lag filter constant) x Sampling cycle

Moving average

Sampling cycle

Time lag filter

Sampling cycle

Low pass filter

Sampling cycle

High pass filter

Sampling cycle

Band pass filter

Sampling cycle

*1
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(2) Sampling processing
The A/D converter module executes the A/D conversion of the analog input value sequentially and stores the
digital output value to the buffer memory on the sampling cycle.

@ The sampling cycle is 40ps under the following settings.
» Averaging process setting: Sampling processing
« A/D conversion-enabled channels: CH1, CH3

Sampling Sampling Sampling Sampling
cycle: 40us cycle: 40us cycle: 40us cycle: 40us

Conversion
processing for
CH1/CH3

Conversion
processing for
CH1/CH3

Conversion
processing for
CH1/CH3

Conversion
processing for
CH1/CH3

AJ/D conversion processing
of the module

Conversion
value for value for

CH1 , CH1 .
' '
e
. .

Conversion y Conversion \y! Conversion
value for CH3 value for CH3 value for CH3

@ The sampling cycle is 80us under the following settings.

Conversion Conversion

CH1 Digital output value (Un\G11) value for CH1

\

CHB3 Digital output value (Un\G13)

%

« Averaging process setting: Sampling processing
» AJD conversion-enabled channels: CH1, CH2

Sampling cycle: 80us Sampling cycle: 80u's

:‘Conversion speed ! Conversion speed ':‘Conversion speed ! Conversion speed ':
ffor CH1/CH3 (40u5s) ifor CH2/CH4 (40 us)!for CH1/CH3 (40 s): for CH2/CH4 (40us)!

'

' Conversion Conversion
A/D conversion processing X processing processing
of the module ! for CH1 for CH2

'
|

Conversion
value for CH1

Conversion
processing
for CH1

Conversion
processing
for CH2

CH1 Digital output value (Un\G11) Conversion
value for CH1

Conversion
value for CH1

POYI8|A UOISIBAUOD A/ +'8

X

CH2 Digital output value (Un\G12) Conversion value for CH2 Conversion value for CH2
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(3) Averaging processing
The A/D converter module performs averaging processing on the digital output values and stores the average
values to the buffer memory. The following processing is provided for averaging processing.
+ Time average
+ Count average
* Moving average

(a) Time average
The A/D converter module executes the A/D conversion for set time, and stores the average of the total value

excluding the maximum and the minimum values to the buffer memory. The processing count in the setting
time varies depending on the sampling cycle.

Number of  _ Set time
processing Sampling cycle

The processing count for the following settings is calculated below:

Item Setting

Number of channels used (the number of channels set to A/D

4 ch | H1 H4
conversion enabled) channels (CH1 to CH4)

Setting time 15ms

15 + 0.08 = 187.5 (times) ... Values after the decimal point are omitted.
— Conversion is processed 187 times and the averaged value is output.

Point/’

The valid lower limit setting value for the time average is calculated by "(minimum processing count of 4) x (sampling cycle)".
When 4 (maximum) channels are used: 80us x 4 = 320us

(b) Count average

The A/D converter module executes the A/D conversion for set time, and stores the average of the total value
excluding the maximum and the minimum values to the buffer memory.

The time taken for storing the count average value to the buffer memory varies depending on the sampling
cycle.

Processing time = Set number of times x Sampling cycle

The processing count for the following settings is calculated below:

Item Setting

Number of channels used (the number of channels set to A/D

4 ch Is (CH1 to CH4
conversion enabled) channels ( ° )

Set number of times 20 times

20 x 0.08 = 1.6 (ms) — An average value is output every 1.6 ms.

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 four or more.
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(c) Moving average
The A/D converter module averages digital output values of set number of times which are measured every
sampling cycle, and stores them in the buffer memory.
Since the averaging processing is performed on a moving set of sampling processing, the latest digital output
values can be obtained.
The following figure shows the moving average processing of when the set number of times is four.

Digital output value Sampling cycle
32000 + 5 ¥ 9 r—-‘
|
i
1
E L
16000 NIRRT
. ! : » 1st storage (a)
i : : . » 2nd storage (b)
' . . ' > 3rd storage (c)
0 i : : : Time [ms]
CH1 Digital output : ; ; N N
value (Un\G11) 0 K@X® XX A XK
A/D conversion <| i
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

POYI8|A UOISIBAUOD A/ +'8

77



(4) Time lag filter
The A/D converter module outputs digital output values with smoothed noise.
To use the time lag filter, set the time lag filter for averaging processing and the time lag filter constant.

Time constant = Sampling cycle x Time lag filter constant

The A/D converter module performs time lag filter processing using the time constant calculated by multiplying
the set time lag filter constant by the sampling cycle.

The following are the relational expressions of time constants and digital output values. Set CHO Time
Average/Count Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4) according to application.
[n=1"

Yn=0

n=2]

Yn=yn-1+ (yn - yn-1)

t
At+TA
[n>3]

At
Yn=Yn-1+ ——————(yn - Yn-1)

At+TA
Yn : Present digital output value yn : Digital output value before smoothing
Yn-1 : Last digital output value yn-1 : Last digital output value before smoothing
n : Number of sampling At : Conversion time (Sampling cycle)
TA : Time constant

*1 A/D conversion completed flag (XE) turns on when n > 2.

[Digital output value when the analog input value is changed from 0 to 1V]

The following figure shows the change of the digital output value with the input range of 0 to 10V and the time
constant (Sampling cycle x Time lag filter constant) of 20ms.

After 20ms from the analog input value becomes 1V, the digital output value reaches 63.2% of the digital output
value of when the sampling processing is selected.

= Analog input value

Digital output value

1.2 3840
1.0 3200
0.8 2560
63.2%
Analog input value (V) g 1920 Digital output value
0.4 1280
0.2 640
0 0
0 20

Time (ms)
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[Digital output value of when the analog input value change forms a waveform containing ringing]
The following figure shows the change ratio of the digital output value with the input range of 0 to 10V and the moving
average processing of 16 times under the following conditions.

» Sampling cycle x Time lag filter constant (Time constant): 40ms

» Sampling cycle x Time lag filter constant (Time constant): 20ms

* Moving average processing: 16 times

= Analog input value — — — Digital output value (Time constant setting: 20ms)
—— Digital output value (Moving — -— Digital output value (Time constant setting: 40ms)
average processing:16 times)
1.2 / 3840
o 0(\/:;__
1.0 / - < —— == 13200
Ve _ — —
0.8 Z —— 2560
Analog input value (V) / // e Digital output value
0.6 / v z 1920
/ 4
04 // / 1280
s
0.2 4 640
/f/
0 0
0 ,
Time (ms)

(5) Digital filter
When data is obtained from a sensor connected with the A/D converter module, the converted values may be
output with unnecessary noise from the sensor. This function removes noise by attenuating unnecessary
frequency data. Thus, only digital values with target frequency data can be obtained.
Select the low pass filter, the high pass filter, or the band pass filter according to a sensor connected. When the
high pass filter or the band pass filter is used, direct signals are eliminated.

Direct current |[0==========-=-=mmm--omes 0

After low pass filter

Low frequency

Mid frequency

After band pass filter

Waves containing direct current,
low frequency, mid frequency,
and high frequency

Ny

High frequency

After high pass filter
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(a) Characteristics and advantages of the digital filters

The following table lists the characteristics and advantages of the digital filters.

Filter type

Advantage

Low pass filter (low
frequency pass filter)

* Performed every sampling cycle (conversion cycle).

« This filter attenuates frequency signals between a pass band
edge frequency and the pass band edge frequency + an
attenuation band width, cutting off frequency signals higher
than the attenuation band.

* The target frequency of the filtering should be the same as, or

lower than 1/2 of Sampling frequency*“.

High pass filter (high
frequency pass filter)

« Performed every sampling cycle (conversion cycle).

« This filter attenuates frequency signals between a pass band
edge frequency and the pass band edge frequency - an
attenuation band width, cutting off frequency signals lower
than the attenuation band.

* The target frequency of the filtering should be the same as, or

lower than 1/2 of Sampling frequency”‘.

Band pass filter (band
frequency pass filter)

Characteristic

[dB] ! ,

' '

0 E 1

' '

] '

o 1 1

© ' '

= 1 1

5 : !

© ] '

=} 1 . 1

S 1 Attenuation '\
§ Pass band (*1) ! band (*2) :Stop band (*3)

) Attenuation \;

1¢band width s

53 ]

0 Pass band Pass band edge  f[Hz]
edge frequency + Attenuation
frequency band width

[dB] ' '
' '
0 : T
' '
2 ' I
© 1 1
c ' '
(s} 1 1
ﬁ 1 1
S ' '
c ' I
L2 ! Attenuation |
< Stop band (*3) ! band (*2) ! Pass band *1)
'/ Attenuation !
[ band width |
-53 ]
0 Pass band edge Pass band f[Hz]
frequency edge frequency
- Attenuation band width
[dB] | i | |
: Altenuation: :Attenualion :
, band ! } band |
0 v (72 (2)
' ' ] '
g i i 1 i
B Stop | ] ] | Stop
2 band ' 1 ! 1 band
sol 3 | | | )
Ze - -
| [Attenuation | } Attenuation\ |
of band width ; 1 band width
-53 h L
0 Passband Pass band Passband Passband f [Hz]
edge edge edge edge
frequency (Low) frequency  frequency frequency (High)
- Attenuation (Low) (High) + Attenuation
band width band width

* Performed every sampling cycle (conversion cycle).

« Both a low pass filter (low frequency pass filter) and a high
pass filter (high frequency pass filter) are set simultaneously.
As a result, only frequency within a specified bandwidth
passes this filter.

* The target frequency of the filtering should be the same as, or

lower than 1/2 of Sampling frequency*“.

*1
*2
*3
*4
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Pass band: Frequency bandwidth which passes through the filter without being attenuated
Attenuation band: Frequency bandwidth whose attenuation rate through the filter is in a transition state

Stop band: Frequency bandwidth attenuated by the filter

Sampling frequency: The reciprocal of the sampling cycle (1/Sampling cycle)



(b) How to use the digital filters

CHAPTER 8 FUNCTIONS

To use the digital filtering function, set a digital filter (Low pass filter (5), High pass filter (6), or Band pass filter

(7)) to Averaging process setting (Un\G24), set a pass band edge frequency and an attenuation band width,

and turn on then off Operating condition setting request (Y9).

The following table lists the setting ranges for each digital filter.

Digital filter

Buffer memory

Description of setting and setting range

Low pass filter

Averaging process setting (Un\G24)

Set a relevant bit of a channel where filter processing is necessary to Low pass filter (5).

CHO LPF Pass band edge frequency
(U\G300 to Un\G303)

Set a pass band edge frequency for the low pass filter.

The following table shows the setting range of the frequency.

When a frequency out of the setting range is set, an error occurs. Error code (2300) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

Sampling cycle Setting range

« Pass band edge frequency + Attenuation band width < 12000
40ups * 330 < attenuation band width
* 0 < pass band edge frequency

» Pass band edge frequency + Attenuation band width < 6000
80us « 170 < attenuation band width
+ 0 < pass band edge frequency

CHO Attenuation band width
(Un\G332 to Un\G335)

Set an attenuation band width for each channel.

Set an attenuation band. The sum of an LPF pass band edge frequency and the attenuation
band width becomes the boundary between the attenuation band and a stop band.

The frequency higher than the sum of the LPF pass band edge frequency and attenuation
band width is attenuated.

High pass filter

Averaging process setting (Un\G24)

Set a relevant bit of a channel where filter processing is necessary to High pass filter (6).

CHO HPF Pass band edge frequency
(Un\G308 to Un\G311)

Set a pass band edge frequency for the high pass filter.

The following table shows the setting range of the frequency.

When a frequency out of the setting range is set, an error occurs. Error code (2310) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

Sampling cycle Setting range

« O<Pass band edge frequency - Attenuation band width
40us » 330 < Attenuation band width
« Pass band edge frequency < 12000

« 0<Pass band edge frequency - Attenuation band width
80us « 170 < attenuation band width
« Pass band edge frequency < 6000

CHO Attenuation band width
(Un\G332 to Un\G335)

Set an attenuation band width for each channel.

Set an attenuation band width. The difference between an HPF pass band edge frequency
and the attenuation band width becomes the boundary between the attenuation band and a
stop band.

The frequency lower than the difference between the HPF pass band edge frequency and
attenuation band width is attenuated.
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Digital filter

Buffer memory

Description of setting and setting range

Band pass filter

Averaging process setting (Un\G24)

Set a relevant bit of a channel where filter processing is necessary to Band pass filter (7).

+ CHO BPF Pass band edge
frequency (Low) (Un\G316,
Un\G318, Un\G320, Un\G322)

+ CHO BPF Pass band edge
frequency (High) (Un\G317,
Un\G319, Un\G321, Un\G323)

Set a pass band edge frequency for the band pass filter.

The following table shows the setting range of the frequency.

When frequency out of the setting range is set, an error occurs. Error code (2320) is stored
in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

Sampling cycle Setting range

« Pass band edge frequency (High) + Attenuation band width < 12000
« 0<Pass band edge frequency (Low) - Attenuation band width

40
Hs 330 < attenuation band width
« Pass band edge frequency (Low) < Pass band edge frequency (High)
« Pass band edge frequency (High) + Attenuation band edge < 6000
80us « 0<Pass band edge frequency (Low) - Attenuation band width
it

» 170 < attenuation band width
« Pass band edge frequency (Low) < Pass band edge frequency (High)

CHO Attenuation band width
(Un\G332 to Un\G335)

This setting is common to both lower and higher sides.
Set an attenuation band width for each channel.

« The difference between a BPF pass band edge frequency (Low) and the attenuation
band width is the boundary between the lower attenuation band and a stop band. The
frequency lower than the difference between the BPF pass band edge frequency (Low)
and attenuation band width is attenuated.

« The sum of the BPF pass band edge frequency (High) and attenuation band width is the
boundary between the higher attenuation band and stop band. The frequency higher than
the sum of the BPF pass band edge frequency (High) and attenuation band width is
attenuated.
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(c) Attenuation characteristic and response time
The AD converter module uses FIR filters as the digital filters.
A FIR filter has linear phase response, provides system stability, and displays a steep attenuation
characteristic, but takes time to respond.

[Attenuation characteristic]

The digital filters of the A/D converter module set the boundary frequency between a pass band and an
attenuation band. Also the filters set the boundary frequency between the attenuation band and a stop band
(pass band edge frequency + attenuation band width).

An attenuation characteristic is composed of the attenuation band and the attenuation rate (-53(dB)) shown
with the pass band edge frequency and the pass band edge frequency + the attenuation band width.

The following figure shows the attenuation characteristic (the attenuation band and attenuation rate)
when the low pass filter is used.

[dB] E E
0 Z E
o | ‘
© : Stop band
s Pass band | Attenuation band
g E E
c ] 1
o | :
< i Attenuation band width i
-53 ] \
0 Pass band edge Pass band edge frequency f[Hz]
frequency + Attenuation band width
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[Response time]
Response time is the time taken to obtain an attenuation rate (-53(dB)) after filter processing is started. The

following figure shows response time.

@ The output waveform obtained after an input SIN wave passed through a digital filter.

[Amplitude]
Input wave Q p----ddeemeeefoeaaa ot o
[Amplitude] O [ms]
Wave after 0
digital filter
0 ‘ : ms
4+ Response 4 [ ]
time
Start filter Timing where the attenuation
processing characteristic is reached

Response time is obtained from the following calculation.

Response time = Sampling cycle x Filter degree*1
A filter degree is a value that the system internally derives from a pass band edge frequency and a conversion frequency

of the A/D converter module (reciprocal of the sampling cycle). The range of a filter degree is 1 to 255.

Point/’

Decimals of the filter degree are raised to the next whole number to preserve its attenuation characteristic. If the value
becomes an even number, 1 is added to the value so that the value becomes an odd number and that phase shifting is

*1

prevented.
- Filter degree = ((Filter degree + 1) /2)2 x 2 + 1
*2 Decimals are raised to the next whole number.
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(d) Setting example of when a digital filter is set

The following shows the setting example of when a digital filter is set.

@ 1: When the low pass filter is used under the following conditions
» Toinput a SIN wave, the frequency of analog inputs is changed from 100Hz to 400Hz, and 400Hz to
1000Hz.
+ Sampling cycle: 80us (Sampling frequency: 12.5kHz)
» Averaging process setting: Low pass filter
» Pass band edge frequency: 140Hz
+ Attenuation band width: 200Hz
The response time is 16.72ms (= Sampling cycle (80us) x Filter degree (209)).

[digit]
i
__J: ______________________
|
Inputwave Q |--4---t-ooo—- oo b
i
4: ,,,,,,,,,,,,,,,,,,,,,,
i 100HZ 400Hz {1000Hz
0 i Frequency that Frequency that is Frequency thatis [Time]
| passes through attenuated attenuated
[digit] | _
—L—Response time
B (16.72ms) R
Wave after :

digital filtering

0 [Time]
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@ 2: When the high pass filter is used under the following conditions

» Toinput a SIN wave, the frequency of analog inputs is changed from 100Hz to 400Hz, and 400Hz to

1000Hz.
« Sampling cycle: 80us (Sampling frequency: 12.5Hz)
» Averaging process setting: High pass filter
» Pass band edge frequency: 340Hz
» Attenuation band width: 200Hz
The response time is 16.72ms (= Sampling cycle (80us) x Filter degree (209)).

[digit]

Inputwave Q [~y oA

»

100Hz! | 400Hz | 11000Hz
I

0  Frequency thatis | Frequency that Frequency that [Time]
attenuated : passes Ithrough passes through
[digit] :Resgonse timel

(16.72ms) |

Wave after
digital filtering

0 [Time]
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@ 3: When the band pass filter is used under the following conditions
» Toinput a SIN wave, the frequency of analog inputs is changed from 100Hz to 400Hz, and 400Hz to
1000Hz.
« Sampling cycle: 80us (Sampling frequency: 12.5Hz)
+ Averaging process setting: Band pass filter
» Pass band edge frequency (Low): 320Hz
+ Pass band edge frequency (High): 580Hz
+ Attenuation band width: 200Hz
The response time is 16.72ms (= Sampling cycle (80us) x Filter degree (209)).

[digit]

Inputwave 0

<

»
»

100Hz ! . 400Hz | | 1000Hz
0  Frequency that is Frequency that Frequency thatis [Time]
attenuated passes through attenuated

[digit] Response time

(16.72ms) i

Wave after
digital filtering
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(6) Setting procedure

(a) Sampling processing

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

2. Set "Averaging process setting" to "0: Sampling Processing".

Averaging process seffing 0:Sampling -0
Tirne Average/Count 0:Sampling Processing
Averagef/Moving Average/Time lag | 1:Time Average

filker constant ZiCount Average

3:Moving Average

4:Primary Delay Filker
—| Digital filte setting S:Low Pass Filter

6:High Pass Filker

7:Band Pass Filker
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(b) Averaging processing and Time lag filter

When "Averaging process setting" is set to "1: Time Average"

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

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

Item CH1
- Basic setting Sets method of A/D i

AT conversion
enabie/disable setting

Averaging process setking
Time Average/Count

0:Enable -

2. Set "Averaging process setting"” to "1: Time Average".

Averaging process seffing 1:Time Average ~ |0
Time Average/Count s ing Processing
Average/Moving Average)Time lag IR age

filker constant ZiCount Average

3:Moving Average
4:Primary Delay Filker
—| Digital filte setting S:Low Pass Filter
6:High Pass Filker
7:Band Pass Filker

3. Sset"Time Average/Count Average/Moving Average/Time lag filter constant"” to an averaging
processing value.

Averaging process setking 1:Tirme Average
Time Average/Count

Average/Moving Average|Time lag | 1000 ms

filter constant

Setting item Setting range
Time average 2 to 5000ms
Count average 4 to 65000 times
Moving average 2 to 1000 times
Time lag filter 1 to 500 times

89
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(c) Low pass filter

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable /disable setting DiEnable M
Averaging process setking 0:Enable

Time Average/Count 1:Disable

2. Set "Averaging process setting" to "5: Low Pass Filter".

Averaging process seffing S:Low Pass Filker ~ |0

Timne: AveragefCount 0:5ampling Processing

Averagef/Moving Average/Time lag | 1:Time Average

filker constant ZiCount Average

3:Moving Average

4:Primary Delay Filker

—| Digital filte setting Qv 5
&:Higl

7:Band Pass Filker

3. Set "LPF Pass band edge frequency" to a pass band edge frequency.

- Low-pass filter Set value for the Low
LPF Pass band edge
frequency FOHz

4. set "Attenuation band width" to an attenuation band width. The difference between the HPF pass
band edge frequency and attenuation band width is the boundary between the attenuation band
and a stop band. The frequency higher than the sum of the LPF pass band edge frequency and
attenuation band width is attenuated.

I| | Attenuation band width 330 Hz
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(d) High pass filter

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

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

Item CH1
-| Basic setting Sets method of A/D o
A/D conversion i
enable/disable setting 0:Enable -

Averaging process setking 0:Enable

Time Average/Count 1:Disable

2. Set "Averaging process setting" to "6: High Pass Filter".

Averaging process sefting 6:High Pass Filker hal |

Time Average/Count 0:5ampling Pracessing

Averagef/Moving Average/Time lag | 1:Time Average

filker constant ZiCount Average
3:Moving Average

4:Primary Delay Filker
—| Digital filte setting S:Low Pass Filter
6:High Pass Filker

7:Band Pass Filker

3. Set "HPF Pass band edge frequency" to a pass band edge frequency.

- High-pass filter Set value for the High
HFF Pass band edge
fregquency e

4. set "Attenuation band width" to an attenuation band width. The difference between the HPF pass
band edge frequency and attenuation band width is the boundary between the attenuation band
and a stop band. The frequency lower than the difference between the HPF pass band edge
frequency and attenuation band width is attenuated.

I| | Attenuation band width 330 Hz
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(e) Band pass filter

1.

2.

3.

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

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

Item CH1

- Basic setting Sets method of A/D i
AT conversion -

enable /disable setting DiEnable
Averaging process setking able
Time Average/Count

Set "Averaging process setting” to "7: Band Pass Filter".

Averaging process sefting 7:Band Pass Filter = |0
Time Average/Count 0:5ampling Pracessing
Averagef/Moving Average/Time lag | 1:Time Average

filker constant ZiCount Average

3:Moving Average

4:Primary Delay Filker
—| Digital filte setting S:Low Pass Filter

6:High Pass Filker

7:Band Pass Filker

Set "BPF Pass band edge frequency (Low)" and "BPF Pass band edge frequency (High)" to pass
band edge frequencies.

-1 Band-pass filter Set value for the Bang
BFF Pass band edge
frequency (High)
BFF Pass band edge
frequency (Low)

500 Hz

400 Hz

Set an attenuation band width.

The difference between the BPF pass band edge frequency (Low) and attenuation band width is the
boundary between the lower attenuation band and a stop band.

The frequency lower than the difference between the BPF pass band edge frequency (Low) and
attenuation band width is attenuated.

The sum of the BPF pass band edge frequency (High) and attenuation band width is the boundary
between the higher attenuation band and a stop band.

The frequency higher than the sum of the BPF pass band edge frequency (High) and attenuation band
width is attenuated.

I| | Attenuation band width
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8.5 Input Range Extended Mode Function

This function extends the input range of 4 to 20mA and that of 1 to 5V.

Normal mode Extended mode
Input range . Input range -
setting Input range | Digital output value setting Input range Digital output value
4 to 20mA
4 to 20mA 4 to 20mA (EXtended mode) 0.0 to 20.0mA
0 to 32000 ¢ I -8000 to 32000
110 5V 110 5V 1108V 0.0t0 5.0V
(Extended mode)

(1) Overview
* An analog input value can be monitored even when an error in measurement is great and the value is less
than 4mA or 1V in the input range of 4 to 20mA and 1 to 5V.
» Although the slope of the I/O characteristic in the extended mode is the same as that in the normal mode,
the upper limit value and the lower limit value of the input range and the digital output value are extended.
* The resolution is the same as that the input range of 4 to 20mA and 1 to 5V has. Therefore, A/D conversion
with higher resolution than that of the input range of 0 to 20mA and 0 to 5V is achieved.

Input/output characteristic in 4 to 20mA (Extended mode) Input/output characteristic in 1 to 5V (Extended mode)
Digital output value Digital output value
32767 AREEEEEEE ReI— -
32000 . 32000
4 to 20mA
(Extended mode)
4 to 20mA — 1to 5V

Extended the mode
to 0 to 20mA.

1to 5V
(Extended mode)

0 0 /
8000~ <<= =m o= . 8000 F - - -- D ECREe T V8 I

f
|
0 4 10 20 Analog input current (mA) o1 5 Analog input voltage (V)

8768L- -t 8768 L - -l
[—>| [e—>|
Extended Extended Extended

For details on the current input characteristic and the voltage input characteristic, refer to the following.
/O Conversion Characteristic of A/D Conversion ([_z Page 276, Appendix 3)

uonoun4 apojy pepuslxgy sbuey ndu| g'g

(2) Setting procedure

Set with the input range setting of the switch setting.

Point/’

When the input range extended mode function is used with the scaling function, the shift function, and the difference
conversion function, digital output values may exceed the range of -32768 to 32767.

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

+ Processing Each Function ((__5 Page 70, Section 8.2)
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86 Maximum Value/Minimum Value Hold Function

94

The A/D converter module stores the maximum and minimum values of the digital operation values for each channel in
the buffer memory.
Values are refreshed every conversion cycle.
For the conversion cycle, refer to the following.
+ Conversion cycle ([_5— Page 74, Section 8.4 (1) (c))
For the buffer memory address where the values are stored, refer to the following.

« List of Buffer Memory Addresses ([— 5 Page 33, Section 3.5)

(1) Resetting the maximum value and the minimum value
* The maximum value and the minimum value are refreshed with present values by turning on then off
Maximum value/minimum value reset request (YD).
» The maximum value and the minimum value are refreshed with digital operation values by turning on then off
Operating condition setting request (Y9).

(2) Target value for maximum value and minimum value

The maximum and minimum values of digital operation values are stored in the buffer memory.
For details, refer to the following.

» Processing Each Function ([” =~ Page 70, Section 8.2)
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8.7 Input Signal Error Detection Function

This function detects an analog input value which exceeds a setting range.

Detected
Not detected
([ ] Included
Analog b
input value

Input signal error
detection upper
limit value

CH1 Analog input

value -— Normal input value

Input signal error
detection lower
limit value

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) OFF

uoioun4 uonoejeq Jolg jeubig induj 2°'g
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(1) Detection condition

Detection method

Detection condition

Upper lower limit

At the input signal error detection upper limit value or above, and

Analog
input value

Input signal error
detection upper
limit value

A

Error
detection

detection at the input signal error detection lower limit value or below
Input signal error
detection lower - — - ®— - — — —
limit value
Error \
detection
» Time
Analog
input value
A
No error
. detection
Input signal error
L limit detection upper [ — — - — — — — —
ower limi -8
) At the input signal error detection lower limit value or below limit value
detection
Input signal error
detection lower - — — — ®— — — — —
limit value
Error
detection \4
» Time
Analog
input value
A
Error
. detection
Input signal error
u I detection upper - — — - M- - - - —
er limit L
pper | At the input signal error detection upper limit value or above limit value
detection
Input signal error
detection lower - — — — A\ - - - — —
limit value
No error
detection
» Time

Disconnection
detection

Performs disconnection detection. For details, refer to the following.
« Disconnection detection (E? Page 97, Section 8.7 (1) (a))
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(a) Disconnection detection

(2)

()

(4)

This function provides simple disconnection detection in combination with the input range extended mode
function. When either of following conditions is satisfied, Input signal error detection flag (Un\G49) turns on and

a disconnection occurs.

Input range Disconnection detection condition
4 to 20mA (Extended mode) Input analog value < 2mA
1 to 5V (Extended mode) Input analog 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\G145) is ignored.

Notifying input signal error

When an analog input value satisfies a preset detection condition of the detection method, the error is notified
with Input signal error detection flag (Un\G49), Input signal error detection signal (XC) and flashing of ALM LED.
In addition, alarm code (11 A0) is stored in Latest error code (Un\G19). The value of the alarm code varies
depending on the condition (upper limit, lower limit, or disconnection detection) under which an error of the

analog input value is detected.

11AL
Al

Fixed
The channel where an input signal error has occurred

The detection method

1: Upper limit detection
2: Lower limit detection
3: Disconnection detection

For details on the alarm codes, refer to the following.
» Alarm Code List ({5~ Page 222, Section 11.5)

Operation of the input signal error detection function

An error-detected channel holds the digital value just before the error was detected, and A/D conversion
completed flag (Un\G10) and A/D conversion completed flag (XE) turn off.

When the analog input value returns within the setting range, A/D conversion resumes regardless of the reset on
Input signal error detection flag (Un\G49) and Input signal error detection signal (XC). A/D conversion completed
flag (Un\G10) of this channel turns on again after the first refresh. (ALM LED remains flashing.)

Detection cycle

This function works on the sampling cycle.
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(5) Clearing input signal errors
After the analog input value returns within the setting range, turn on then off Error clear request (YF).
The A/D converter module arranges the following status when an input signal error is cleared.
 Clears Input signal error detection flag (Un\G49).
» Turns off Input signal error detection signal (XC).

» Turns off the ALM LED.
* Clears alarm code (11A0) stored in Latest error code (Un\G19).

(6) Setting method of the input signal error detection upper limit value and the

input signal error detection lower limit value

Set the input signal error detection upper limit value and input signal error detection lower limit value to a value
based on the input signal error detection setting value. (Set in a unit of 1 (0.1%).)

Both the input signal error detection upper limit value and the input signal error detection lower limit value reflect

the input signal error detection setting value.

(a) Input signal error detection upper limit value
This value is calculated by adding "Input range width (gain value - offset value) x Input signal error detection
setting value" to a gain value. The input signal error detection setting value is calculated by the following

formula.
Input signal error detection Gain value of each range
Input signal error detection ~ _ _upper limit value g < 1000
setting value Gain value of each range - Offset value of each range

(b) Input signal error detection lower limit value
This value is calculated by subtracting "Input range width (gain value - offset value) x Input signal error
detection setting value" from the lower limit value of the input range (offset value). The input signal error

detection setting value is calculated by the following formula.

Lower limit value of each _ Input signal error detection
Input signal error detection ~ _  range lower limit value % 1000
setting value Gain value of each range - Offset value of each range

The following table lists the lower limit value, offset value, and 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 Vv 5V
Voltage -10 to 10V -10V oV 10V
1 to 5V (Extended mode) 1V 5V
Th log input val f wh
User range setting ;2”; oitga:nopuli \Lljet‘\l/Jaelje\:\; en The analog input value set as | The analog input value set as a
(bi-polar: voltage) 9 P an offset value by users gain value by users
32000
0 to 20mA OmA 20mA
4 to 20mA 4mA 20mA
Current | 4 to 20mA (Extended mode) 4mA 20mA
User range setting The analog input value set as The analog input value set as | The analog input value setas a
(uni-polar: current) an offset value by users an offset value by users gain value by users
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(7) Setting example of input signal error detection

To detect an error when the analog input value becomes lower than 2.4mA at a channel with the input
range of 4mA to 20mA:
Assign the following values to the calculation formula of the input signal error detection lower limit value.
* Input signal error detection lower limit value: 2.4mA
» The lower limit value of the input range (offset value): 4.0mA
+ Gain value: 20.0mA

: ) 40-24
Input signal error detection = x 1000
setting value 20.0-4.0
= 100(10.0%)

Thus, set the input signal error detection setting value to "100(10.0%)".
The following figure shows the graph of the input signal error detection value in the above case. (Since the setting
value is "100(10.0%)", the error is detected not only at 2.4mA, but also at 21.6mA.)

4 Error
Input signal detecti
nput signal error detection detection /

upper limitvaluve | _ _ _ _ _ _ _ _ _ _ _ T T e - N - - — — — — — .~

1.6mA
(10.0% of 16mA)

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

Y
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(8) Setting procedure

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

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

Item CH1

- Basic setting Sets method of A/D i
AT conversion .
enable /disable setting DiEnable M
Averaging process setking 0
Time Average/Count

2. Set a detection method in "Input signal error detection setting".

Input signaf ervor otc sef 1:Upper and Lawer = | 0:Disable
Input signal error detection setting [0:Disable
wvalue 1:Lipper and Lower Detection
- Scaling function Zilower Detection
Sialing enable/disable setting ilpper Detection

+:Disconnection Detection

3. setavaluein "Input signal error detection setting value".

Input signal error dkc set 1:Upper and Lower
Input signal error detection setting
walue 10.0%
Item Setting range
Input signal error detection setting value 0 to 25.0%

Point/’

When "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. Error code (820) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then
the ERR. LED turns on.
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8.8 Warning Output Function

This section describes process alarms and rate alarms used as the warning output function.

8.8.1 Process alarm

This function outputs a warning when a digital operation value enters the preset range.

= Warning output range

Dlglta|. Out of warning output range
operation ® Included
value Warning
Warni

Upper upper aming / \

limit value

Upper lower

limit value

\ Warning cleared \ Warning cleared

CH?1 digital operation value

Lower upper / Warning cleared

limit value ; : o

CH2 digital operation value — " ! ! H E

Lower lower ' ! Lo

limit value : : X ro

| ; Warning b

EON ; : : : Time

CH1 Warning output flag OFF | Lo

(Process alarm upper limit value) " ; —
(Un\G50.b0) ; ; Do Pt
, '+ ON Vo - s
CH1 Warning output flag i ’—‘ ' Uy
(Process alarm lower limit value) ; OFF 8=
(Un\G50.b1) : : 28
'ON | ® S

. Q
CH2 Warning output fla}g_ OFF 3 g
(Process alarm upper limit value) o
(Un\G50.b2) S
Q
ON g'
OFF

Warning output signal (X8)
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(1) Operation when a warning is output

When a digital operation value is equal to or greater than the process alarm upper upper limit value, or the value
is equal to or smaller than the process alarm lower lower limit value and hence the value is within the warning
output range, a warning is output as follows.

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

» Warning output signal (X8) turns on.

* The ALM LED turns on.

» Alarm code (10A0) is stored in Latest error code (Un\G19). The following figure shows the alarm code

stored.

10A0

Y
Fixed
Process alarm channel number

2: Process alarm upper limit
3: Process alarm lower limit

However, digital conversion continues on the channel where a warning was output.

(2) Operation after a warning was output
When a digital operation value is smaller than the process alarm upper lower limit value or larger than the
process alarm lower upper limit value and thus return to within the setting range after a warning is output, 0 is
stored to the corresponding channel number bit of Warning output flag (Process alarm) (Un\G50).
When digital output values in all the channels are within the setting range, Warning output signal (X8) turns off
and the ALM LED turns off.
However, alarm code (10AO) stored in Latest error code (Un\G19) is not cleared. Turn on then off Error clear
request (YF) to clear alarm code (10A0).

(3) Detection cycle
When time average is specified, the function works at every interval of the average time. When count average is
specified, the function works at every average count.
When the sampling processing, moving average, the time lag filter, the low pass filter, the high pass filter, or the
band pass filter is specified, the function works on the sampling cycle.

(4) Target value for warning output

CHO Digital operation value (Un\G54 to Un\G57) is the target value for process alarms.
Set values for CH1 Process alarm lower lower limit value (Un\G86) to CH4 Process alarm upper upper limit value
(Un\G101) considering digital clipping, scale conversion, shift conversion, and difference conversion.
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(5) Setting procedure

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

-1 Warning output function Sets for warnings on £
Warning ouvtpot seffing ’m
Process alarm upper upper limit 0
wvalue

3. Set values to "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”.

-1 Warning output function Sets for warnings on J
‘Warning output setting 0:Enable
zraTLcleess alarm upper upper limit 20000
zraTLcleess alarm upper lower limit 16000
zraTLcleess alarm lower upper limit 10000
S
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/’

The warning output setting must meet the following condition:
Process alarm upper upper limit value > Process alarm upper lower limit value > Process alarm lower upper limit value >
Process alarm lower lower limit value
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8.8.2

Rate alarm

When a change rate of a digital output value is equal to or more than the rate alarm upper limit value (%/s) or the rate

is equal to or less than the rate alarm lower limit value (%/s), a warning is output.

Digital output
value

Change rate of

digital output
value (%)

CH1 Warning output flag
(Rate alarm upper limit
value) (Un\G51.b0)

CH1 Warning output flag
(Rate alarm lower limit
value) (Un\G51.b1)

Warning output signal (X8)
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Rate alarm
warning -
. detection CH1 Digital output value
‘period R /
/
Rate alarm | | j —*
warning H , ! ! Time
detection ! ! ' '
h N
~_period N
______________________________________ Rate alarm
limit
Change of upper
CH1 Digital value
output value
___________________________________ 1] n;‘e Rate alarm
lower limit
value
{ON i | :
OFF ,'l | OFF ' '
{ON :
OFF / : 4 /: OFF
“OON N . ON |
OFF h 4 oFF N "4 OFF

¥ Controlled by the A/D converter module
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Operation when a warning is output
Digital output values are monitored on the rate alarm detection cycle, and when a change rate of a digital output
value (from a previous value) is equal to or more than the rate alarm upper limit value (%/s), or the rate is equal
to or less than the rate alarm lower limit value (%/s), a warning is output as follows.

» Alarm ON (1) is stored in Warning output flag (Rate alarm) (Un\G51).

» Warning output signal (X8) turns on.

e The ALM LED turns on.

» Alarm code (10A0) is stored in Latest error code (Un\G19). The following shows the alarm code stored.

10A0
—~—
Fixed
Rate alarm channel number

2: Rate alarm upper limit
3: Rate alarm lower limit

However, digital conversion continues on the channel where a warning was output.

Operation after a warning was output

When a digital output value is smaller the rate alarm upper limit value or larger than the rate alarm lower limit
value and return to within the setting range after a warning is output, 0 is stored to the corresponding channel
number bit of Warning output flag (Rate alarm) (Un\G51).

When all the channels return to within the setting range, Warning output signal (X8) turns on and the ALM LED

turns off.
However, alarm code (10A0) stored in Latest error code (Un\G19) is not cleared. Turn on then off Error clear
request (YF) to clear alarm code (10A0).

Detection cycle

Set the rate alarm detection cycle in the rate alarm detection cycle setting.
The rate alarm detection cycle is calculated by multiplying the set value by the conversion cycle.

The rate alarm detection cycle under the following conditions
+ AJD conversion-enabled channels: CH1 to CH3
» CH1 Rate alarm detection cycle: 5 (times)
The rate alarm detection cycle is 400us. (80us x 5 (Times)) A digital output value is compared in 400us intervals
to check the change rate.
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(4) Judgment of rate alarm
A change rate is judged with the rate alarm upper limit value and the rate alarm lower limit value converted to
digital values per rate alarm detection cycle.
The following shows the conversion formula of judgment value for rate alarm detection.

Judgement value for rate alarm ~ _ RH or RL
. L = X Dmax
detection (digit) 1000
Item Description
Ry Rate alarm upper limit value (Unit: 0.1%)
R_ Rate alarm lower limit value (Unit: 0.1%)
Dpax Maximum digital output value of the input range: 32000

Point/’

Values after the decimal point are omitted.

The judgment value under the following conditions
« A/D conversion-enabled channels: CH1
» Averaging process setting: Sampling processing
» CH1 Rate alarm detection cycle setting value: 10 (times)
» CH1 Rate alarm upper limit value: 250 (25.0%)
» CH1 Rate alarm lower limit value: 50 (5.0%)

250 x 0.001 x 32000 = 8000 (digit)
50 x 0.001 x 32000 = 1600 (digit)

The present value is compared to the previous value in a rate alarm detection cycle of 400us (sampling cycle x
10).

A digital value is judged if it increases 8000digits (25.0%) or more, or judged if the increase is 1600digits or less
(5%) from the previous value. (when the maximum digital output value is 32000)

Use the following formula to calculate a change rate to be set with the change amount of voltage and current to
detect a warning.

Change amount of the voltage (current) to detect a warning (V(mA)) "
Change rate to be set (0.1%) = %1000

Gain voltage (current) (V(mA)) - Offset voltage (current) (V(mA))

*1 Values after the decimal point are omitted.
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(5) Examples to use a rate alarm
The change rate of digital output values in a limited range can be monitored easily as follows:

@ 1: To monitor that a rising rate of a digital output value is within the specified range

Change rate of digital ,
output value (%)

Rate alarm upper limit

+30%

+20%

K

Rate alarm lower limit

Time

@ 2: To monitor that a drop rate of a digital output value is within the specified range

A

Change rate of digital
output value (%)

o 0
™ o
N
0 > Py §
Time &3
Rate alarm upper limit o3
-20% 52
©
=
g
-30% X a
Rate alarm lower limit s
>

@ 3: To monitor that a change rate of a digital output value is within the specified range

4
Change rate of digital
output value (%)

+10%

-10%

h

Rate alarm upper limit

Time

K

Rate alarm lower limit
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(6) Setting procedure

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

2. Set"Rate alarm output setting” to "0: Enable".

‘ ‘ Rate afarm ouvltput seffing | 0:Enable j

Rate alarm detection cycle setting
wvalue 1:Disable

3. seta value to "Rate alarm detection cycle setting value".

Rate alarm detection cycle setting 50 Times

Rate alarm output setting 0:Enable
wvalue

Item Setting value

Rate alarm detection cycle setting value 1 to 32000 (Times)

Point/’

An error occurs when a value out of the above setting range is set. Error code (710) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, then the ERR. LED turns on.

4. Set values to "Rate alarm upper limit value" and "Rate alarm lower limit value".

Rate alarm apper limit value 16000 %
Rate alarm lower limit value 1

Item Setting value

Rate alarm upper limit value
-3276.8 to 3276.7%

Rate alarm lower limit value

Point/

@ Set the rate alarm upper limit value and the rate alarm lower limit value in a unit of 0.1% of the mximum value (32000) of
the digital output value.

@ The rate alarm setting must meet the following condition:
Rate alarm upper limit value > Rate alarm lower limit value

@ An error occurs when a value out of the above setting range is set. Error code (700) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.
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8.9 Scaling Function

This function enables scale conversion on the output digital values. The values are converted within the range of the

set scaling upper limit value and scaling lower limit value.
The converted values are stored in CHO Digital operation value (Un\G54 to Un\G57).

(1) Concept of scaling setting

When the input range is set to -10 to 10V:
For the scaling lower limit value, set a value corresponding to the lower limit of the input range (-32000),

and for the scaling upper limit value, set a value corresponding to the upper limit of the input range
(32000).

(2) Calculation of the digital operation value
For A/D conversion, use the values produced by the following formulas. (Values after the decimal point are
omitted during scale conversion.)
* Voltage :0to 10V, 0 to 5V, 1 to 5V, user range setting (bi-polar: voltage), 1 to 5V (Extended mode)
* Current : 0 to 20mA, 4 to 20mA, user range setting (uni-polar: current), 4 to 20mA (Extended mode)*1
Dx X (SH - SL)

Digital operation value = + SL
32000

* Voltage :-10 to 10V

Dx X (SH - SL) N (SH + SL)

Digital operation value =

64000 2
®
©
Item Description <_v:/))
o
Dx Digital output value 5
Q@
Sy Scaling upper limit value m
5
S Scaling lower limit value Q
o
=}

*1 Although the digital output value range in the extended mode is -8000 to 32000, this function scales digital output values
within the range of 0 to 32000. For the example of scaling setting with the extended mode, refer to the following.

- Example of scaling setting([__= Page 111, Section 8.9 (4))
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(3) Setting procedure

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

Scaling upper limit value 0:

:Enable
Scaling lower limit walue 1:Disable

‘ Scaling enable,/disable 0:Enatle -

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

Scaling enablefdisable setting 0:Enable
Scaling upper limit value 16000
Siezling ez [ s L3900 ]
Item Setting range

Scaling upper limit value
-32000 to 32000

Scaling lower limit value

Point/’

® Even when the scaling upper limit value and the scaling lower limit value are set so that the change is greater than the
resolution, the resolution will not increase.

@ Scaling setting must meet the following condition:
Scaling upper limit value > Scaling lower limit value
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(4) Example of scaling setting

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

Scaling enablefdisable setting 0:Enable
Scaling upper limit value 16000
Scaling lower limit value 4000

The following figure and table show the digital output values and digital operation values.

Digital output value

[Scaling upper limit value 16000}732000 ””””””””””

Analog input voltage (V)

(3, 1 P

[Scaling lower limit value 4000}70 0

Analog input voltage (V) Digital output value Digital operation value
0 0 4000
1 6400 6400
2 12800 8800
3 19200 11200
4 25600 13600
5 32000 16000

uonound Buless 6'g

111



112

@ 2: When the following values are set for a channel with an input range of -10 to 10V:

» "Scaling enable/disable setting": "0: Enab
» "Scaling upper limit value": 16000
» "Scaling lower limit value": 4000

‘ ‘ Scaling enablefdisable s

Scaling lower limit walue

le"

etting 0:Enable

Scaling upper limit value 16000

The following figure and table show the digital output values and digital operation values.

Digital output value

(Scaling upper limit value 16000)732000

(Scaling lower limit value 4000)7 '3200_01 5

Analog input voltage (V)

0 10
Analog input voltage (V) Digital output value Digital operation value
-10 -32000 4000
-5 -16000 7000
0 0 10000
5 16000 13000
10 32000 16000
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3: When the following values are set for a channel with an input range of 1 to 5V (Extended mode):
» "Scaling enable/disable setting": "0: Enable"
» "Scaling upper limit value": 16000
+ "Scaling lower limit value": 4000

Scaling enablefdisable setting 0:Enable
Scaling upper limit value 16000
Scaling lower limit walue 4000

The following figure and table show the digital output values and digital operation values.

Digital output value

Scaling upper limit value: 32000~ ----mcc e
16000

Analog input voltage (V)

(€, "

Scaling lower limit value: 0
4000 0 1

Analog input voltage (V) Digital output value Digital operation value
0 -8000 1000
1 0 4000
2 8000 7000
3 16000 10000
4 24000 13000
5 32000 16000
5.5 32767 16287

uonound Buless 6'g
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@ 4: When the following values are set for a channel with a user range setting (bi-polar: voltage) of 2 to 10V:
» "Scaling enable/disable setting": "0: Enable"
» "Scaling upper limit value": 16000
» "Scaling lower limit value": 4000

Scaling enablefdisable setting 0:Enable
Scaling upper limit value 16000
Scaling lower limit walue 4000

The following figure and table show the digital output values and digital operation values.

Digital output value
(Scaling upper limit value: 16000j>

32000 .
Digital e
operation P
value N~ ,'

16000
Digital output value

(Scaling lower limit value: 4000&08

-8000

-32000 Analog input voltage (V)
-6 0 2 10
Analog input voltage (V) Digital output value Digital operation value

-6 -32000 -8000
-4 -24000 -5000
-2 -16000 -2000
0 -8000 1000
2 0 4000
4 8000 7000
6 16000 10000
8 24000 13000
10 32000 16000

Point/’

When the scaling function is used with the digital clipping function, scale conversion is executed on the digital operation
values after digital clipping.

+ Processing Each Function ((_  Page 70, Section 8.2)
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5: When the following values are set for a channel with a user range setting (uni-polar: current) of 2 to
18mA:

» "Scaling enable/disable setting™: "0: Enable"

+ "Scaling upper limit value": 16000

+ "Scaling lower limit value": -16000

- Scaling function Sets for scaling on A/1
Scaling enablefdisable setting 0:Enable
Scaling upper limit value 16000

Scaling lower limit walue

The following figure and table show the digital output values and digital operation values.

Digital output value
(Scaling upper limit value: 16000)> 32000

Digital output
value
16000 ----------
| — Digital operation value
(Scaling lower limit value: -16000j> 0
-16000 ---------- Analog input current (mA)
0
Analog input current (mA) Digital output value Digital operation value
2 0 -16000
6 8000 -8000
10 16000 0
14 24000 8000
18 32000 16000

uonoun4 Buless 6°g
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8.1 0 Shift Function

This function adds (shifts) a set shifting amount to conversion value to the digital output value and stores the result in

the buffer memory. The digital operation value reflects the change in the shifting amount to conversion value on a

realtime basis. Therefore, fine adjustment can be easily performed when the system starts.

2) Digital operation value
(after adjustment)

1) CHO Digital output value 32000
(Un\G11 to Un\G14)
31990
+
CHO Shifting amount to
conversion value +10
(Un\G150 to Un\G153)
2) CHO Digital operation value
(Un\G54 to Un\G57)
0
-10
Input voltage | CH Digital output value
(V) (Un\G11 to Un\G14)
0 -10
5 31990

(1) Operation of the shift function

-

Input voltage| CHL Digital operation value
V) (Un\G54 to Un\G57)
0 0
5 32000

A set shifting amount to conversion value is added to the digital operation value. The digital operation value with
shift addition is stored in CHO Digital operation value (Un\G54 to Un\G57). The shift amount is added in every
sampling cycle for sampling processing and is added in every averaging process cycle for averaging processing.
Then, those added values are stored in CHO Digital operation value (Un\G54 to Un\G57).

If a value is set to the shift amount (to conversion value), the shifting amount to conversion value is added

regardless of turning on then off Operating condition setting request (Y9).
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(2) Setting procedure

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

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable /disable setting DiEnable M
Averaging process setking 0:Enable

Time Average/Count
2. Setavalue to "Shifting amount to conversion value".

—| Shift function Set shift function whe

Shifting amount ko conversion
wvalue

Setting range
-32768 to 32767

Item

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).

uopound yYiys 01’8
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(3) Setting example

When the following values are used for a channel with an input range of -10 to 10V:

» "Shifting amount to conversion value": 16000

The following figure and table show the values stored in CH1 Digital o

—| Shift function Set shift function whe

Shifting amount ko conversion
wvalue

utput value (Un\G11) and CH1 Digital

operation value (Un\G54).

2) Digital operation value
(after adjustment)

1) CH1 Digital output value 48000
(Un\G11)
+ 32767
32000
CH1 Shifting amount T
to conversion value +—|+16000
(Un\G150) 3
0 o’ \\ 1) Digital output value

2) CH1 Digital operation value

(Un\G54)
-16000
-3200010 0 Analog input voltage (V)
Analog input voltage (V) CH1 Digital output value (Un\G11) CH1 Digital operation value (Un\G54)
-10 -32000 -16000

-5 -16000 0

0 0 16000

5 16000 32000

10 32000 32767""

*1 Because the value exceeds the range of -32768 to 32767, the value is fixed to 32767 (the upper limit value).

118



CHAPTER 8 FUNCTIONS

(4) Setting example of when both the scaling function and shift function are used

When the following values are used for the A/D converter module with an input range of 0 to 5V:
» "Scaling enable/disable setting™: "0: Enable"
» "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".

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

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

Scafing enable/disable 0:Enable -

Sicaling upper limit walue 0:Enable
Scaling lower limit walue 1:Disable

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

Scaling enablefdisable setting 0:Enable
Scaling upper limit value 12000
Scaling lower limit walue 2000

4. setavalue to "Shifting amount to conversion value".

Shifting amount ko conversion
I‘ ‘ wvalue 2000

uopound yYiys 01’8
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The following figure and table show the values stored in CH1 Digital output value (Un\G11) and CH1
Digital operation value (Un\G54).

1) CH1 Digital output value

(Un\G11) 32000
Scaling
*Upper limit value: 32000— 12000
* Lower limit value: 0—2000 14000
\ 4 12000

‘ 2) Value after scaling ‘

Shift addition
Adds 2000 to the value
after scaling
v
3) CH1 Digital operation 4000
value (Un\G54) 2000
0 ~— Analog input voltage (V)
0 5
. CH1 Digital output value . CH1 Digital operation value
Analog input voltage (V) (Un\G11) Value after scaling (Un\G54)
0 0 2000 4000
1 6400 4000 6000
2 12800 6000 8000
3 19200 8000 10000
4 25600 10000 12000
5 32000 12000 14000

Point/’

When the shift function is used with the digital clipping function and scaling function, shift addition is executed on the value
obtained after digital clipping and scale conversion. Therefore, the range of the 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 (5
Page 123, Section 8.11 (4))
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8.11 Digital Clipping Function

This function fixes the range of the digital operation value with the maximum digital output value and the minimum
digital output value when the corresponding current or voltage exceeds the input range.

(1) Concept of digital clipping setting
The following table lists the output range of the digital operation value when the digital clipping function is enabled
for each range.

Output range of the digital operation value
Input range
Digital clipping function enabled Digital clipping function disabled
4 to 20mA
0 to 20mA
1to 5V
0 to 32000 -768 to 32767

0to 5V
0to 10V
User range setting (uni-polar: current)
-10 to 10V

-32000 to 32000 -32768 to 32767
User range setting (bi-polar: voltage)
4 to 20mA (Extended mode)

-8000 to 32000 -8768 to 32767
1 to 5V (Extended mode) ° °

(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 i
A/D conversion i
enable/disable setting 0:Enable -

Averaging process setking
Time Average/Count

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

-| Digital clipping function Set digital clipping function wher
Digital clipping function .
enable/disable setting DiEnable M

- shift function [ —
Shifting amount ko conversion 1:Disable
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(3) Setting example of when both the digital clipping function and scaling function
are used

When the following values are used for the A/D converter module with an input range of 0 to 5V:
» "Scaling enable/disable setting™: "0: Enable"
» "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]

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

Scafing enable/disable 0:Enable -

Sicaling upper limit walue 0:Enable
Scaling lower limit vwalue 1:Disable

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

Scaling enablefdisable setting 0:Enable
Scaling upper limit value 32000
Scaling lower limit walue o

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

-| Digital clipping function Set digital clipping fun
Digital clipping function .
enable/disable setting DiEnable M
—| Shift function 0:Enable

Shifting amount ko conversion 1:Disable

In this case, scale conversion is performed on the digital-clipped digital operation value. Therefore, the digital
output range of the digital operation value is determined as 0 to 32000.
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(4) Setting example of when the digital clipping function, scaling function, and
shift function are used together

When the following values are used for the A/D converter module with an input range of 0 to 5V:
» "Scaling enable/disable setting™: "0: Enable"
» "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] => module name => [Parameter]

Item CH1
- Basic setting Sets method of A/D i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

Scafing enable/disable 0:Enable -

Scaling upper limit value 0:Enable

Scaling lower limit vwalue 1:Disable

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

Scaling enablefdisable setting 0:Enable

Scaling upper limit value 12000

Scaling lower limit walue 2000
4. Setavalueto "Shifting amount to conversion value". ©
Shifting amount ko conversion 9
I‘ ‘ wvalue 2000 (,g
......................................................... 5
5. set "Digital clipping function enable/disable setting” to "0: Enable". UQ
T
-| Digital clipping function Set digital clipping fun (3
Digital clipping function 0Enabl - m
enable /disable setting fEnanle =
—| Shift function 0:Enable 2
=
=]

Shifting amount ko conversion 1:Disable
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The following figure and table show the values stored in the digital output values and digital operation values.

(1) Digital output value ) Digital output value
Digital clipping 7 (L b
Output range: -768 to 32767 32000 :"""""""'"'""""""""""'"V‘ -m

Output range: 0 to 32000

v

2) Value after digital clipping
(2) Value after digital clipping )

14000
Scaling 12000

+ Upper limit value: 32000 — 12000
- Lower limit value: 0 —2000

A4

(3) Value after scaling )
Shift addition 4000 s !
Adds 2000 to the value I !
after scaling 2000 E_' 57 200 N e e bt E
A 4 0 E_ s E
G) Digital operation vaIue) -768 Rt GRCETELECR TR LT T L L LTS r---- Analog input voltage (V)
0 4) Digital operation value 5
Analog input voltage (V) Digital output value Digital operation value
-0.12 -768 4000
0 0 4000
1 6400 6000
2 12800 8000
3 19200 10000
4 25600 12000
5 32000 14000
5.12 32767 14000

Point/

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

+ Processing Each Function ((__5 Page 70, Section 8.2)

124



CHAPTER 8 FUNCTIONS

8.1 2 Difference Conversion Function

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

Digital operation value

32000

CHO Digital operation value
(Un\G54 to Un\G57)

16000

12000

8000

4000

Time

0
-4000

|
CHL Difference conversion i
.

trigger No request (0)
(Un\G172 to Un\G175)

CHO Digital operation value

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

CHO Digital operation value
(Un\G54 to Un\G57) AN\ AN/ N\ NN

CHO Difference conversion | |
status flag Not converted (O)\X Converting difference (1) XNot converted (0)

(Un\G190 to Un\G193)

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

uoIdUN4 UOISISAUOD) 8ouUaJalid Z1'8

Digital operation value after

. - = Digital operation value - Difference conversion reference value
difference conversion 9 P

(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
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 digital operation value is
stored in CHO 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).
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(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 digital operation value is stored as it is in CHO Digital operation value
(Un\G54 to Un\G57).

(3) Points for the use of the difference conversion function

(a) Operation of when an input signal error occurs

When an input signal error occurs, even if CHO Difference conversion trigger (Un\G172 to Un\G175) changes
from No request (0) to Trigger request (1), the difference conversion does not start. After the analog input value
returns within the setting range, change CHO 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 digital
operation value as the difference conversion reference value.

Detected
Not detected
[ J Included

Analog input value (mA)

CHO Analog input value

_— o — o —

22 = N e
S L
| P
| P
| P
| E :
| Input signal error is occurring. .
0 0 ! Time
Timing when an analog
. /\ input value reached back
1 i .
Input signal error detection ON in the set range
flag (Un\G49) OFF I
ON I
Input signal error detection ]
signal (XC) OFF |
ON
A/D conversion \|
completed flag (Un\G10) OFF
CHO Difference conversion \ I
trigger No request (0) XTrigger request (1 )\ |

(Un\G172 to Un\G175) I

CHLO Difference conversion \

reference value 0 XDigital value in approximately 2.2mA
(Un\G180 to Un\G183)
CHO Difference conversion
status flag Not converted (0) }‘X Converting difference (1)
(Un\G190 to Un\G193) |
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CHAPTER 8 FUNCTIONS

(b) Operation of when Operating condition setting request (Y9) is turned on then off

during difference conversion

» During the difference conversion, even when Operating condition setting request (Y9) is turned on then off,
the difference conversion continues without refreshing the difference conversion reference value. To refresh
the difference conversion reference value, restart the difference conversion by changing CHO Difference
conversion trigger (Un\G172 to Un\G175) from Trigger request (1) to No request (0), then Trigger request (1)
again.

« CHO Difference conversion trigger (Un\G172 to Un\G175) does not become valid even when the trigger
changes from No request (0) to Trigger request (1) when Operating condition setting request (Y9) is turned
off then on. After turning on then off Operating condition setting request (Y9), change CHO Difference
conversion trigger (Un\G172 to Un\G175) from No request (0) to Trigger request (1) again.

ON
Operating condition setting OFF
request (Y9)

ON

Operating condition setting
completed flag (X9) OFF
CHLO Difference conversion ) -
trigger (UM\G172 to Un\G175) Trigger request (1) XNO request (0) Trigger request (1)

Digital operation value

CHO Difference conversion

reference value 10000 X 10000 ¥
(Un\G180 to Un/G183) P --
CHO Digital operation value

(Un\G54 to Un\G57)

CHO Difference conversion
status flag
(Un\G190 to Un\G193)

Converting difference (1) \XNot converted (0>< Converting difference (1)

UoIoUNH UOISIBAUOY) @ousIayid ZL'8
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(c) Operation of the maximum value and the minimum value

(d)

Point/

When the difference conversion starts, the maximum value and the minimum value of the values acquired by
the difference conversion are stored in CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36) and CHO
Minimum value (Un\G31, Un\G33, Un\G35, Un\G37). By turning on Maximum value/minimum value reset
request (YD), the maximum value and the minimum value after the start of the difference conversion can be
checked.

When Maximum value/minimum value reset request (YD) is not turned on, the maximum values and minimum
values before and after difference conversion are mixed.

CHO Difference conversion -
trigger (UN\G172 to Un\G175) o request © X Trigger request (1)

Digital operation value 12100 X 13250 X 9950

CHO Difference conversion

reference value %10000X10000 10000 X 10000 10000 X 10000
(UnG180 to Un/G183) {10000X 10000 10000 (10000 10000 X 10000 1000010000 )

CHLO Digital operation value
(Un\G54 to Un\G57)

CHL Difference conversion

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

Maximum value/minimum value
. after starting difference conversion
CHO Maximum value el ey enlieniilentiesties e edfesiiestiestly Yyl llieiosillfocliesliee gl elletiestiesties !

(Un\G30, Un\G32, (10001 X10001X10001(10001 X 10001 X 10001 I 3250
1

Un\G34, Un\G36) 1
1

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)

Operation of when the averaging processing is set

If the difference conversion starts after the averaging processing is set, the digital operation value at the
completion of the averaging processing is determined as the difference conversion reference value. In addition,
CHO Difference conversion status flag (Un\G190 to Un\G193) changes to Converting difference (1).

@ 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
digital operation value is determined as a difference conversion reference value.

@ |[f a value 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. Error code (370) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, then the ERR. LED turns on. However, the difference conversion continues.




8.13 Logging Function

CHAPTER 8 FUNCTIONS

This function stores 10000 points of the digital output values in the buffer memory for each channel.

Up to 10000 points of data are stored to the buffer memory of the A/D converter module. However, with the logging
load detection function, more than 10000 points of data can be stored by transferring the data to the file register of the
CPU module.
In addition, maintainability of user's system can be increased by using the status change of the data as a trigger to stop

logging and analyzing the data change to specify a trouble cause.
The data is refreshed at high speed during logging. Stop logging when the program needs to be used for reference.

(1) Logging function

(a) Collecting logging data

Logging data is collected during a fixed time period. A trouble cause (such as sudden change of the data) can

be found by analyzing the data change. Logging data is collected as follows.

10000 points of digital output values or scaling operation values can be collected for each channel.

More than 10000 points of logging data can be stored by transferring the data to the file register of the
CPU module without stopping logging. ((_= Page 136, Section 8.13.1)

The data can be collected at intervals of 40us at a minimum and of 3600s at a maximum.

An address where the latest data is stored can be checked with the latest pointer.

An address where the oldest data is stored can be checked with the head pointer.

or

Digital output value

digital operation value ¢

v

1st data

[

Logging
cycle

2nd data
3rd data
4th data
5th data
6th data

YVVYY

9999th data
10000th data

4—=— Head pointer
The address of the oldest logging data can be checked.

4——— Latest pointer
The address of the latest logging data can be checked.

-

» Logging data are stored in buffer memory areas.

- The data are overwritten from
when the 10000 points of data (maximum amount
of data the memory can store) are stored.

the 1st data area
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(b) Stopping logging

Logging can be stopped by the following operations. Since the data after a hold trigger (a request to stop

logging) occurs (a trouble occurs) can be saved, the data of the trouble cause can be quickly specified. ((_ 7~
Page 147, Section 8.13.2)
The status change in data is used as a trigger. Logging stops at a hold trigger to save the data after the trigger
occurred. One of the following three signals can be selected as a hold trigger (a request to stop logging).
Combination is not available.

» Logging hold request

* Level trigger

» Logging outside trigger
The number of logging data points to be collected after a hold trigger (a request to stop logging) occurs can be
set.

Logging data are stored

1st data

2nd data

3rd data

4th data

5th data

6th data

9999th data

10000th data

in buffer memory areas. — Logging hold request
wemmmmRmaRs ": Generating a hold trigger from a program at certain timings.

H Hold trigger
= (arequest to stop logging)

< ; Level trigger
H E Monitoring a stored value of a certain device and generating
. E Logging points after trigger :hi:)c\)l:/c:] ttr)glg(;;\a;vr if the value satisfies the preset condition as
H i Logglng is stopped when the set A request to stop logging is processed if the stored

4-5----' points of data are collected after )
. . ) value reaches the setting value.

- the hold trigger is generated.
H Stored value of a device
H to be monitored
= A
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A trigger is A trigger is
generated. generated.

Trigger | oo NN\
setting value

4

—>
Time

— Logging outside trigger
Generating a hold trigger when an outside trigger is detected.

(2) Application

(a) Storing more than 10000 points of data without stopping logging

More than 10000 points of data can be stored by transferring the logging data stored in the buffer memory of
the A/D converter module to file registers of the CPU module without stopping logging.

The takt time of a test which requires high-speed conversion can be shortened. ((_5~ Page 136, Section
8.13.1)

(b) Investigating error causes stopping logging and saving the data before and after an

error occurs.
Since the data before and after a hold trigger (a request to stop logging) occurs (a trouble occurs) can be

saved, the data of the trouble cause can be quickly specified. (s Page 147, Section 8.13.2)



CHAPTER 8 FUNCTIONS

(3) Operation of logging

(a) Starting logging
Logging starts when CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Enabled (0) and
Operating condition setting request (Y9) is turned on then off. Logging is performed on the preset logging cycle.

CHOLogging enable/disable setting Disabled><

(Un\G1000 to Un\G1003) (1 Enabled (0)
ON
Operating condition setting request (Y9) OFF 7
ON LON
Operating condition setting completed OFF

flag (X9)

Start logging

(b) Logging data
Logging data is stored to the following buffer memory areas for each channel.

Buffer memory

]
v [
1st data :
( Data to be collected ) € 2nd data :
3rd data .
4th data 2 When data is stored in the 10000th
N 5th data 1 data point area, data is overwritten
6th data :from the 1st data area.
N ! - ®
. % [__ooo9thdata | @
e 10000th data | 4 8
T » Q
[ =
«
d
Channel Storage area for logging data 3
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)
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(c) When logging data stored in the buffer memory of the A/D converter module is
transferred to the file registers of the CPU module

@ When 1000 points of the latest logging data are transferred to the device memory of the CPU module
every time 1000 points of data are logged

Buffer memory of the L60AD4-2GH Transfer Device memory of the CPU module
) [ 1 to 1000th data |:l'> 1 to 1000th data
Logging data (Saved)
1001 to 2000th data 1001 to 2000th data

Il 1]

2001 to 3000th data
3001 to 4000th data
4001 to 5000th data
5001 to 6000th data
6001 to 7000th data
7001 to 8000th data
8001 to 9000th data
9001 to 10000th data

Logging data (Not saved)

Logging data (Waiting for logging)

(4) Logging data setting
Select data type for each channel with CHO Logging data setting (Un\G1024 to Un\G1027).
+ Digital output value (0)
 Digital operation value (1)
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(5) Logging cycle
Set the logging cycle for each channel with CHO Logging cycle setting value (Un\G1032 to Un\G1035) and CHO
Logging cycle unit setting (Un\G1040 to Un\G1043).
Set the logging intervals to CHO Logging cycle setting value (Un\G1032 to Un\G1035) and the unit of the logging
intervals to CHO Logging cycle unit setting (Un\G1040 to Un\G1043).

Setting value of CHO Logging cycle unit setting (Un\G1040 to Setting range of CHO Logging cycle setting value (Un\G1032 to
Un\G1043) Un\G1035)
us (0) 40 to 32767
ms (1) 1 to 32767
s (2) 1 to 3600

The logging cycle must be an integral multiple of the conversion cycle. When the set logging cycle is not an
integral multiple of the conversion cycle, the logging function operates in a maximum cycle which is an integral
multiple within the setting range.

For the conversion cycle, refer to the following.

« Conversion cycle ([_ 5 Page 74, Section 8.4 (1) (c))

Under the following setting, the conversion cycle is 80us and the actual logging cycle is 6960us (an
integral multiple of 80ps).
» A/D conversion-enabled channels: CH1 to CH3
« Averaging process setting: Sampling processing
» CH1 Logging cycle setting value: 7000
» CH1 Logging cycle unit setting: uS

960 is stored to CH1 Logging cycle monitor value (Un\G1124).
The logging function becomes disabled in the following conditions
The logging function is disabled when even one of the following errors occurs after the logging function is
enabled and Operating condition setting request (Y9) is turned on then off.
» Error code (200): Setting error of CHO Time Average/Count Average/Moving Average/Time lag filter
constant (Un\G1 to Un\G4)
» Error code (3000): Setting error of CHO Time Average/Count Average/Moving Average/Time lag filter
constant (Un\G1 to Un\G4)
» Error code (310): Setting error of CHO Time Average/Count Average/Moving Average/Time lag filter
constant (Un\G1 to Un\G4)
» Error code (2000 to 2070): Setting error of the parameter settings of the logging function
« Error code (2500 to 25100): Setting error of the parameter settings of the logging load detection function

uonoung buibbo g1°g

Point/’

When 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. Error
code (2020) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.
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(6) Head pointer and latest pointer

The storage location of the latest data and the oldest data in the logging data storage area can be checked with
the following buffer memory areas.

Buffer memory Description

CHO Head pointer (Un\G1090 to Stores a number indicating the address where the oldest data is stored in the logging data

Un\G1093) storage area for each channel. The number is a count from the start address.
CHO Latest pointer (Un\G1098 to Stores a number indicating the address where the latest data is stored in the logging data
Un\G1101) storage area for each channel. The number is a count from the start address.

When 10000 points or less data are collected When data more than 10000 points are collected

[ ]

jeemmmmnnnneea . v '
N . ' .
: CHLI Head pointer —p 1st data the oldest 1st data :
"Q = "' 2nddata | 0000 eTTTTTTEERTTETSS . 2nd data ]
________________ . + |
_____________ 3rd data CHO Latest pointer; 3rd data .
4th data ' =9 \ 4th data .
ECHD Latest POlnter§—> 5th data the latest It ‘ 5th data the latest  *
= 6th data o . / 6th data the oldest
-------------- ' : ' : CHO Head pointer » ! : : '
9999th data . = / 9999th data :

10000th data |  CtTmmmmmmmmmmset 10000th data ]

n ]

Isssssssessneenl

CHO Head pointer (Un\G1090 to Un\G1093) does not change until all the addresses of the logging data storage
area are used after logging starts (The value is fixed to 0). When all the addresses are filled, the next data is
stored in the first address of the logging data storage area. When the existing data is overwritten, the value of
CHO Head pointer (Un\G1090 to Un\G1093) increases by one.

(7) Number of logging data

The number of valid logging data in the logging data storage area can be checked with CHO Number of logging

data (Un\G1106 to Un\G1109).

When 10000 points or less data are collected When data more than 10000 points are collected

\

|
|
A A :

1st dat;
1st data Valid data Soad '
2nd data . 2nd data _ :
3rd data .'l \- 3rd data Val_l? _d_a_t_a ___________________ '
4th data :‘ CHO Number of logging data = 5 4th data ke '\‘:
5th data e mmm———————— a3 5th data *CHO Number of logging data = 100005:
6th data A 6th data e a
! : ' 1 Invalid data , : : .
9999th data ' (Data stored in this area is not reliable.) 9999th data '
10000thdata | V. 10000thdata | 'V '
| |

The number of logging data in CHO Number of logging data (Un\G1106 to Un\G1109) increases by one every
time a new point is stored.

When all the addresses of the logging data storage area are filled, the next data is stored in the first address of
the logging data storage area. The logging operation continues overwriting the existing data.
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(8) Checking logging data without stopping the logging operation
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, adjust the logging cycle to prevent the logging data from being refreshed while the data is
read out.
In addition, check the following precautions.

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

 After obtaining the logging data which need to be checked, monitor the variation of CHO Head pointer
(Un\G1090 to Un\G1093) and CHO Number of logging data (Un\G1106 to Un\G1109). Obtain logging data
after the stored value changes.

« 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 data without paying attention to logging cycle, use Logging hold request. ((_ 5 Page 147,
Section 8.13.2)

uonoung buibbo g1°g
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8.1

3.1 Logging load detection function

136

With the logging load detection function, more than 10000 points of data can be stored by transferring the device data
stored in the buffer memory of the A/D converter module to the file registers of the CPU module without stopping
logging. The takt time of a test which requires high-speed conversion can be shortened.

The data transferred to the file registers of the CPU module can be saved using the latch function.
. MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

(1) Overview of the logging load detection function
After logging starts, an interrupt request is sent to the CPU module and an interrupt program is executed every
time the preset number of data to be read is logged.
The A/D converter module has four points of the interrupt cause (Sl) corresponding to the logging load detection
of each channel.
For the setting of interrupt pointers, refer to the following.

+ Setting of interrupt pointers ([_=— Page 146, Section 8.13.1 (8) (b))

@ When 1000 points of the latest logging data are transferred to the device memory of the CPU module
every time 1000 points of data are logged

Device memory of
the CPU module

1 to 1000th data

Transfer

[
' V¥ L60AD4-2GH N
n Logging is -
» completed. 1 to 1000th data r
 Logging 1001 to 2000th data \

[] 2001 to 3000th data Transferring logging data
L] 3001 to 4000th data by using an interrupt program
[]

4001 to 5000th data

]

a Waiting for 5001 to 6000th data
u logging 6001 to 7000th data
. 7001 to 8000th data

8001 to 9000th data
9001 to 10000th data




CHAPTER 8 FUNCTIONS

(2) Setting of interrupt pointers

Assign the interrupt causes (Sl) of the A/D converter module and interrupt pointers of the CPU module with the
intelligent function module interrupt pointer setting of the programming tool.

» Set a start number of the interrupt pointers used for "Interrupt Pointer Start No.".

» Set "Interrupt Pointer Count" to a maximum number of the channels where this function is enabled.
The following table lists the interrupt causes of the logging load pointer detection.

Sl No. Interrupt cause
0 CH1 Logging load pointer detection
1 CH2 Logging load pointer detection
2 CH3 Logging load pointer detection
3 CH4 Logging load pointer detection

Point/’

Interrupt causes used must be assigned to the interrupt pointers of the CPU module. If the causes are not assigned, an error
may occur on the CPU module side.

1’8
1’8

€
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1. Setthe interrupt pointers of the CPU module to Sl No. 0 to No. 3.

@ When the logging load pointer detection interrupts (SIO to SI3) are assigned to the interrupt pointers (160
and later) of the CPU module

\@ Project window => [Parameter] => [PLC Parameter] => [PLC System] > | button
Intelligent Function Module Interrupt Pointer, Setting P§|
FLC Side Inteligent Module Side -
Inkerrupk Poinker | Interrupk Poinker
Skark Mo, Counk Skark I/O Mo, Skark SI Mo,
&0 4 [} 0030 i
“ |
]
]
]
]
]
]
]
]
]
]
]
]
[} -
Check | End Cancel

Point/’

To use only specific SI No., choose one of the following methods.

@ Using "Intelligent function module interrupt pointer setting" in the PLC parameter
The same number of interrupt causes as that of pointers counted from the head S| No. is used with "Intelligent function
module interrupt pointer setting". For example, when the head Sl No. is set to 1 and the pointer count is set to 2, only SI1
and SI2 are used.

® Using IMASK instruction of the program
With the IMASK instruction, setting whether to enable or disable (interrupt-mask) the interrupt program for each interrupt
pointer number is possible.
@ For details on the interrupt programs, refer to the following.
[ 1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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(3) Starting logging load detection function
To use this function, Set CHO Loading interrupt enable/disable setting (Un\G1200 to Un\G1203) to Enabled (0)
and set CHO Logging load points setting value (Un\G1208 to Un\G1211) to the number of logging points that
causes the interrupt. This function starts when Operating condition setting request (Y9) is turned on then off.

(a) The number of logging load points
Set a value whose integral multiple becomes 10000 in CHO Logging load points setting value (Un\G1208 to
Un\G1211). The setting range is between 10 and 10000.
When a value whose integral multiple does not become 10000 is set in CHO Logging load points setting value
(Un\G1208 to Un\G1211), the number of the actual logging load points is forced to become a maximum value
whose integral multiple is 10000 within the set value. The value of the number of logging load points is stored in
CHO Logging load points monitor value (Un\G1232 to Un\G1235).

The number of logging load points - Logging load points monitor value
100 - 100
90 - 80
110 - 100
650 - 625
4000 - 2500

(4) Data checking method

(a) This logging load pointer
* The head pointer read from CHO Logging data (Un\G5000 to Un\G44999) with the interrupt processing is
stored in CHO This logging load pointer (Un\G1216 to Un\G1219).
» The default value of CHO This logging load pointer (Un\G1216 to Un\G1219) is -1.
» The value stored in CHIO This logging load pointer (Un\G1216 to Un\G1219) is calculated by the following
formula and stored every time the same number of data as the value stored in CHO Logging load points
monitor value (Un\G1232 to Un\G1235) is logged.

1’8
1’8

c
€

This logging load pointer = Latest pointer*1 - Logging load points monitor value + 1

uonoun4 buibbo

*1 Indicates the address where the latest data is stored in the logging data storage area.

uonouny uonodalap peo| buibbo |
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(b) Last logging load pointer
This logging load pointer of when the previous pointer detection interrupt occurs is stored in CHO Last
logging load pointer (Un\G1224 to Un\G1227).

The default value of CHO Previous logging load pointer (Un\G1224 to Un\G1227) is -1.

CHO Last logging load pointer (Un\G1224 to Un\G1227) is used to detect the overlap of the detection

interrupt processing of the logging load pointer. ([ Page 143, Section 8.13 (7))

The values stored in each pointer at every detection interrupt of the load pointer when the logging load
detection starts with CHO Logging load points setting value (Un\G1208 to Un\G1211) being set to 1000.

Load pointer

Last logging load

This logging load

Relative address Buffer memory “«— T T [ el e Latest pointer
0 1st data Initial value -1 -1 0
to to 1st time -1 0 999

999 1000th data 2nd time 0 1000 1999
1000 1001st data 3rd time 1000 2000 2999
to to <«
to to to to
1999 2000th data
2000 2001st data 10th time 8000 9000 9999
to to 11th time 9000 0 999
9999 10000th data 12th time 0 1000 1999
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(5) Operation of the logging load detection function
This function starts by setting interrupt pointers and turning on then off Operating condition setting request (Y9).
This function repeats its operation every time the same number of data as the logging load points monitor value is
logged.

@ The following figure shows the operation when the logging load detection function is used under the
following conditions.
+ A/D conversion-enabled channel: 1CH
» Logging load points setting value: 1000 points
* Interrupt Pointer Start No.: 60
* Interrupt Pointer Count: 1

CH1 Logging enable/disable setting Disable

(Un\G1000) (1) Enable (0)

CH1 Loading interrupt enable/ Disable><
disable setting (UMG1200) _ (1) Enable (0)

Operating condition setting request
(Y9) OFF

Operating condition setting completed
flag (X9)

CH1 Logging load points monitor
value (Un\G1232)

CH1 Latest pointer (Un\G1098) 1999 X2000
CH1 This logging load pointer : 1000 :
(Un\G1216) ; ;
d h ® ®
CH1 Last logging load pointer v 0 ¢ > o
(Un\G1224) p : :
CH1 Number of loggingdata — \\/_ \V/ N "/ N/ N7 N/ _ X/ \/ N\
umettos)  ° KO AT AL NN ZOYRON @@ ,,,,

During logging

Logging status stopping

uonoun4 buibbo

Interrupt pointer (160)

A program set as
the interrupt M10

pointer operates. 160 Logging data in the buffer
memory are stored to the register.

gy
3%5
%00
%
8°s
uonouny uonodalap peo| buibbo |

A: When the interrupt processing occurs (first time)
B: When the interrupt processing occurs (second time)
C: When the interrupt processing occurs (third time)
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(6) Setting procedure
1. Setting of interrupt pointers
Assign the interrupt causes (SI) of the A/D converter module and interrupt pointers of the CPU module

with the intelligent function module interrupt pointer setting of the programming tool. ((_ >~ Page 136,
Section 8.13.1 (1))

2. 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 i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

- Logging function Set logging function whe

Logaing enable disable 0:Enable -
Logging data setting 0:Enable

Logging cycle setting value
4. Setthe target data in "Logging data setting”.

Logging enable/disable setting 0:Enable 1
Logaing data setting 1:Digital Operation -1
Logging cycle setting value 0 0 Yalue

Logging cycle unit specification

5. setthe cycle of storing logging data to "Logging cycle setting value”.

I| | Logging cycle setting value 1000 ms

6. select the unit of "Logging cycle setting value” in "Logging cycle unit specification".

Logging points after trigger
Hold trigger condition setting
Triooer data

‘ ‘ Logaing cycle unit

7. Set "Loading interrupt enable/disable setting” to "0: Enable".

Loading inferrupt .
enable,/disable setting DiEnabled M
Logging load points setting walue
1:Disabled
8. set the number of logging points that cause a load interrupt in "Logging load points setting

value”.

I| | Logging load points setting walue | 1000
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(7) Precautions for the use of the logging load detection function

To generate logging load pointer detection interrupts, set the logging load detection function and create an
interrupt program under the following precautions.

» The sequence scan time becomes longer because of the processing time of the interrupt program set to
interrupt pointers. When the logging load detection function is used, consider the interrupt program set to
interrupt pointers.

When the following are set in the program with the sequence scan time of 10ms
Logging cycle: 40pus
Logging load points: 10
Processing time for the interrupt program: 100us

When the logging load detection function is used
The interrupt program (100us) is processed per 400us.

Sequence scan time: Approx. 12.5ms (10 + 0.1 x 25)

e 7

* When the processing time of the interrupt program is longer than the interval of logging load pointer
detection interrupts, the CPU module fails to capture the logging load pointer detection interrupts. To
prevent it, set the processing time of the interrupt program to a shorter time than the interval of logging

load pointer detection interrupts. When the CPU module fails to capture a logging load pointer detection
interrupt, the interrupt program is not processed. The following figure and table show the interval of logging

load pointer detection interrupts and the processing time of the interrupt ladder program. N
w W
-5
g a
1 S @
L ) ) Q@ 5
g-@
Interrupt pointer 5 a
23
2
I ("-D"
Interrupt Interrupt Interrupt 2"
For 1)>2) program A Program program Program program S
1 1 —
. 5
) 2 ! 8
=
For 1)< 2) | Interrupt program Program Interrupt program >
|
! 2) Because the CPU module is still
S performing the interrupt processing at
the previous stage, "logging load pointer
detection interrupt” is not processed in
the CPU module, and therefore the
"interrupt program" is not performed.
No. Item Description
Interval of logging load
1) pointer detection Logging points x Logging cycle ((__5  Page 142, Section 8.13.1 (6))
interrupts

o The total time of the overhead time before startup and at termination of the interrupt program in the CPU
2) Processing time of the module and the scan time of the interrupt program

interrupt program
l!,-_l MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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(8) Example of use of the logging load detection function

The following describes the program example of use of the logging load detection function.

(a) A program example which detects a logging load pointer detection interrupt being
not captured
» This program stores a this logging load pointer (to Device A) as a last logging load pointer.

* When a last logging load pointer is not equal to the value in Device A at the start of the next interrupt
program, the logging load pointer detection interrupt is judged that it is not captured.

@ When the logging data are stored every 1000 points to the data registers of the CPU module under the
following conditions
* CPU module: L26CPU-BT
» CH1 Logging load points setting value (Un\G1208): 1000
* Interrupt Pointer Start No.: 60
* Interrupt Pointer Count: 1

Initial processing el y _1
' | SM402 '
' } {MOV KO D10 Initializes Logging load points monitor value.!
l :
' 'DMOV KO D20 Initializes the write position of a save ]
| L destination file register. '
' 1
] 'DMOV K50000 D30 Sets the maximum number of stored points |
. - for the save destination file register. !
r Sets the initial value to Last logging load
LMOV  K-1 D40 pointer (ladder).
{El
{FEND
Interrupt processing
160 U3\
<> G1224 D40 '} {SET  F10
*1
U3\ T e T us\ T
pointer in an index register.
us\ St the value of Logging load point
[MOV G1232 D10 ores the value of Logging load points
monitor value in a register.
[DMOV D20 74 Stores the write position of the save

destination file register in the index register.

U3\ Stores the points of logging data that is set
—————{BMOV G5000Z0ZR0ZZ4 D10 in Logging load points monitor value in the
save destination file register.
Adds the points of Logging load points monitor
'D+ D10 D20 value to the write position of the save

i |

i . . ) |
M= G1224 D40 ]f[D> D30 D20 [MOV G1216 20 Stores the logging data of This logging load

.

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

L destination file register. And stores the obtained
............................................................. value as the write position for the next logging.
[MOV 70 D40 Stores the \{alue of Thi§ logging load pointer
in Last logging load pointer (ladder).
[IRET
{END
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*1 The program in the dotted line is a common program.

CHAPTER 8 FUNCTIONS

Device Description
D10 Logging load points monitor value
D20 The write position of the save destination file register
D30 Maximum number of stored points of the save destination file register
Z0 Index register for logging load position
Z4 Index register for the save destination file register
ZRO Save destination file register
D40 Last logging load pointer (ladder)

This program finishes the interrupt processing by turning on the annunciator when the interrupt being not

captured is detected.

This program takes the following time at a maximum to process the logging load pointer detection interrupt.

Processing time

ttem L02CPU, L0O2CPU-P L26CPU-BT, L26CPU-PBT
Overhead time before startup of the interrupt program 66.0us 61.0us
Overhead time at termination of the interrupt program 28.0us 26.0us
Sequence scan time of the interrupt ladder program 460.0us
Total processing time of the interrupt program 554us 547us

Point/’

Set CHO Logging cycle setting value (Un\G1032 to Un\G1035) and CHO Logging load points setting value (Un\G1208 to
Un\G1211) so that the interval of a logging load pointer detection interrupt is longer than the total processing time of the

interrupt program.

145
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(b) A program example which does not detect a logging load pointer detection interrupt

being not captured

@ When the logging data are stored every 1000 points to the data registers of the CPU module under the

Initial processing

following conditions
CPU module: L26CPU-BT

CH1 Logging load points setting value (Un\G1208): 1000

Interrupt Pointer Start No.: 60
Interrupt Pointer Count: 1

*1

w402
—

{MOV KO D10

{DMOV KO D20

{DMOV K50000 D30

Initializes Logging load points monitor
value.

Initializes the write position of a save ]
destination file register. .

Sets the maximum number of stored points
for the save destination file register.

Interrupt processing

160

146

*1

Stores the logging data of This logging load
pointer in an index register. !

Stores the value of Logging load points
monitor value in a register.

Stores the write position of the save
destination file register in the index register.

Stores the points of logging data that is set
in Logging load points monitor value in the
save destination file register.

Adds the points of Logging load points monitor
value to the write position of the save destination
file register. And stores the obtained value as the
write position for the next logging.

Description

The write position of the save destination file register

Maximum number of stored points of the save destination file register

Index register for logging load position

Index register for the save destination file register

""""""""""""""""""""""""""""""""""""" U3y~
fD> D30 D20 ] {MOV G1216 20
U3\
{MOV G1232 D10
{DMOV D20 Z4
U3\
{BMOV G5000Z0ZR0ZZ4 D10
{D+ D10 D20
{IRET
{END
*1 The program in the dotted line is a common program.
Device
D10 Logging load points monitor value
D20
D30
Z0
Z4
ZRO Save destination file register
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8.13.2 Stopping the logging operation

Logging operation stops when the preset trigger condition is satisfied and the set points of the data are collected.

The trigger which stops logging when the trigger condition is satisfied is called "hold trigger (a request to stop logging)".
The method of causing a hold trigger (a request to stop logging) can be chosen from the following. Combination is not
available.

 Logging hold request ([~ Page 151, Section 8.13.3)

» Level trigger ((__5 Page 153, Section 8.13.4)

 Logging outside trigger ({3 Page 156, Section 8.13.5)

Logging data are stored
in buffer memory areas. — Logging hold request
Generating a hold trigger from a program at certain timings.

v

A trigger is
generated.

A trigger is
generated.

E Hold trigger
1st data » (arequest to stop logging)
2nd data < ; Level trigger
3rd data H ! Monitoring a stored value of a certain device and generating
4th data H ! Logging points after trigger a hold trigger if the value satisfies the preset condition as
5th dat E 1 Loading is st d when the set shown below.
ata H ! ogglng 'S stopped when the S A request to stop logging is processed if the stored
6th data 45---- points of data are collected after )
. the hold trigger is generated value reaches the setting value.
: : ; H Stored value of a device
0999th data H to be monitored
= A
10000th data H

Trigger
setting value

»
—>
Time

— Logging outside trigger
Generating a hold trigger when an outside trigger is detected.

When a hold trigger (a request to stop logging) is detected during logging operation, the operation stops after the
points of the data specified with CHO Logging points after trigger (Un\G1048 to Un\G1051) are logged.

uonoung buibbo g1°g

CHO Logging enable/disable setting
(Un\G1000 to Un\G1003) Enabled (0)

ON

uonelado Buibbo| ayy buiddoig z'¢L°g

Operating condition

setting request (Y9) OFF ON

Operating condition setting OFF

completed flag (X9)

Hold trigger l Logging the points of data that is
: setin Logging points after trigger
>

Logging hold flag OFF
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(1) Logging points after trigger

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

(2) Check on logging stop
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1).

(3) Checking logging data

(a) Head pointer and latest pointer

The storage location of the latest data and the oldest data in the logging data storage area can be checked with
the following buffer memory areas.

Buffer memory Description
CHO Head pointer (Un\G1090 to Stores a number indicating the address where the oldest data is stored in the logging data
Un\G1093) storage area for each channel. The number is a count from the start address.
CHO Latest pointer (Un\G1098 to Stores a number indicating the address where the latest data is stored in the logging data
Un\G1101) storage area for each channel. The number is a count from the start address.
When 10000 points or less data are collected When data more than 10000 points are collected
L EEEEEEE RS
O ERCREED . \ 4 :
N . ' .
:CHO He_ad pointer —p 1st data the oldest 1st data :
\ = ; LRI LELEEEN 2nd data
L . 2nd data ’ T .
............. 3rd data 1CHO Latest pointer; 3rd data .
4th data ! = \ ith data :
H i [ M e e e ‘ []
:CHD Lat_est p0|nteri_> 5th data the latest sth data the latest
. - K 6th data '.‘ """""""" .‘/ 6th data the oldest :
-------------- ' : ' : CHO Head pointer » ! : : '
9999th data T 9999th data :
10000thdata | = TTTTTTTmmmmeet 10000th data [
n ]

CHO Head pointer (Un\G1090 to Un\G1093) does not change until all the addresses of the logging data
storage area are used after logging starts (The value is fixed to 0). When all the addresses are filled, the next
data is stored in the first address of the logging data storage area. When the existing data is overwritten, the
value of CHO Head pointer (Un\G1090 to Un\G1093) increases by one.
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(b) The number of logging data

The number of valid logging data in the logging data storage area can be checked with CHO Number of
logging data (Un\G1106 to Un\G1109).

When 10000 points or less data are collected When data more than 10000 points are collected
L L LLLLLL L L
v '

1st data

1st data Valid data = '
2nd data O L LT L EPEEP PP EEN 2nd data ) .
3rd data ’ . 3rd data V?I.I(?.d.a.t? .................... .
i dElE :‘ CHO Number of logging data = 5 E 4th data :" \‘.'
5th data e e e e e e e & 5th data *CHO Number of logging data = 10000;:
6th data A 6th d_ata e e e e ‘
' : 1 Invalid data : : ; .
9999th data 1 (Data stored in this area is not reliable.) 9999%th data v .
10000th data N Y_ 10000th data | W :
L ]

The value of CHO Number of logging data (Un\G1106 to Un\G1109) increases by one every time a new data is
stored.

When all the addresses of the logging data storage area are filled, the next data is stored in the first address of
the logging data storage area. The logging operation continues overwriting the existing data.

(c) Checking data when a hold trigger (a request to stop logging) occurs

The storage location of the data when a hold trigger (a request to stop logging) occurs can be checked with
CHO Trigger pointer (Un\G1114 to Un\G1117).

@ The value stored in CHO Trigger pointer (Un\G1114 to Un\G1117) when the logging operation stops
under the following conditions
+ CHO Logging points after trigger (Un\G1048 to Un\G1051): 6505 points
» The data that causes a hold trigger (a request to stop logging): 3500th data.

h 4

1st data
.......................... 2nd data
3rd data

uonoung buibbo g1°g

uonelado Buibbo| ayy buiddoig z'¢L°g

; 4th data
e ‘ 5th data Latest data

JetTTTTTTmmm s mmm e . 6th data Oldest data
i CHOHead pointer : 6 | : ; P
B 3499th data K K
Tmmmmmmeseeseenieeeet ’ 3500th data  [@— CHOTrigger pointer : 3500
3501st data s

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

9999th data
10000th data
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(d) 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 to a period less than 1s, the minimum time unit recorded in CHO Trigger

detection time (Un\G1154 to Un\G1169) is second. Use trigger detection time as an indication to refer to the

logging data.

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

Un\G1154
Un\G1155
Un\G1156
Un\G1157

b15 to b8 b7 to b0
First two digits of the year Last two digits of the year
Month Day
Hour Minute
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 "Day of the week" segment, one of the following values in the BCD code indicating the corresponding

day is stored.

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 (a request to
stop logging) is caused right after the programmable controller 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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8.13.3 Logging hold request

A hold trigger (a request to stop logging) is generated from a program at any timing.

Logging starts when CHO Logging hold request (Un\G1008 to Un\G1011) is set to ON (1) and stops after a preset
number of the data is logged.

CH1 Logging hold request OFF (0) >< ON (1)
(Un\G1008) ) ——
,~AHold trigger is o
/ generated. The logging is held.
____________________________ .‘\ A 4
CH1 Logging data EThe data stored before the last |
(Un\G5000 to Un\G14999) | 10000 data are discarded.

" CH1 Logging points after
trigger (Un\G1048)

v

.'_.._. -

CH1 Number of logging data .
(Un\G1106) < 10000 points

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

Point/’

® When Operating condition setting request (Y9) is turned on during logging, the logging stops regardless of the ON/OFF
status of a hold trigger (a request to stop logging). All the logging data that have been stored before CHO Operating
condition setting request (Y9) is turned on are cleared.

® Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1), and set CHO Logging hold request (Un\G1008 to
Un\G1011) to OFF (0). When CHO Logging hold request (Un\G1008 to Un\G1011) is set to OFF (0) before the logging
stops, the logging does not stop.

@ The following delay occurs at a maximum until the A/D converter module receives a hold trigger (a request to stop f f
logging) after CHO Logging hold request (Un\G1008 to Un\G1011) is set to ON (1). w w
Trigger delay = Logging cycle (Cycle at which logging is actually performed) + Scan time of the CPU module <,'_’(§
o]

€3

5 Q

@ T

. 35

= QO

(1) Check on logging stop 8
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1). ?D
(2]

(2) Checking logging data
Refer to the following.
[ 5~ Page 148, Section 8.13.2 (3)
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(3) Resuming logging
To resume logging, set CHO Logging hold request (Un\G1008 to Un\G1011) to OFF (0). After logging resumes,
the value is stored from the head buffer memory area of the logging data storage area.
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 CHO Logging
hold request (Un\G1008 to Un\G1011) is set to ON (1). To resume logging, check that ON (1) is stored in CHO
Logging hold flag (Un\G1016 to Un\G1019) and set CHO Logging hold request (Un\G1008 to Un\G1011) to OFF

(0).

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

CHO Logging hold request ;
(UN\G1008 to Un\G1011) OFFO X ON() 9K OFFO)
E // I /// \\‘
CHI Logging hold flag 7 ‘ : Ny
(Un\G1016 to Un\G1019) /+ OFF(0) >< ON(1) >/</ OFF(0)
N
i Logging : Logging after \;/ Logging held : Logging
Logging status \_trigger execution /1 i

» Logging does not stop when OFF (0) is set to CHIO 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 Un\G1011) OFF(0) >< ON() X __OFFO Logging s
Lo \
v t held.
CHO Logging hold flag T ,} / nothe
(Un\G1016 to Un\G1019) v E OFF(0) | ;

. . Y Logging after "~ .
Logging status Logging >< triggge?egecution >< Logging

(a) Buffer memory status when logging resumes
The following table shows the buffer memory status when logging resumes.

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)
CHO Trigger pointer (Un\G1114 to Un\G1117)

Values are initialized (default value: 0).

* The values before logging resumes are not initialized.

« After logging resumes, collected data is stored from the head buffer
CHO Logging data (Un\G5000 to Un\G44999) memory area of the logging data storage area. To refer to the logging
data, check which area has valid data with CHO Number of logging
data (Un\G1106 to Un\G1109).
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8.13.4

Level trigger

When a target value in the buffer memory monitored satisfies a preset condition, a hold trigger (a request to stop
logging) is generated.

The target data of a level trigger is monitored on the refresh cycle of the digital output value and the digital operation
value.

To use a level trigger, CHO Logging hold request (Un\G1008 to Un\G1011) must be set to ON (1) in advance. When
CHO Logging hold request (Un\G1008 to Un\G1011) is set to ON (1), the trigger condition waits for itself being
satisfied. The logging hold processing starts when the trigger condition is satisfied.

CH1 Logging hold request

(Un\G1008) OFF (0) X ON()
Trigger condition . g Established
established/unestablished Unestablished >< N :

[

,/'A Hold trigger is
/ generated. The logging is held.

\ v A

The data stored before the last
10000 data are discarded.

CH1 Logging data “d

(Un\G5000 to Un\G14999)

|
I

CH1 Logging points after
trigger (Un\G1048)

'
'
'
'
1
!
>

CH1 Number of logging data
(Un\G1106)
----- -+ Controlled by the A/D converter module

< 10000 points

Point />

® When Operating condition setting request (Y9) is turned on during logging, the logging stops regardless of the ON/OFF
status of a hold trigger (a request to stop logging). All the logging data that have been stored before CHO Operating
condition setting request (Y9) is turned on are cleared.

Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1), and set CHO Logging hold request (Un\G1008 to
Un\G1011) to OFF (0). When CHO Logging hold request (Un\G1008 to Un\G1011) is set to OFF (0) before the logging
stops, the logging does not stop.

19661 [oAeT HEL'8
uonoung buibbo g1°g

A level trigger is detected on the conversion cycle of the digital output value or the digital operation value. Therefore, the
data when a hold trigger (a request to stop logging) 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 (a request to stop logging) 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
—P>

1 Conversion Conversion
cycle

1, cycle |

Trigger setting valuef - ------

generated,

Data are collected.

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

Data are collected.
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(1) Condition setting
Select one of the following three conditions that generate a hold trigger (a request to stop logging).
For the setting method of a hold trigger (a request to stop logging), refer to the following.

« Setting method of a hold trigger (a request to stop logging) ((_ 5 Page 158, Section 8.13.6)

(a) The condition setting of a level trigger

Setting value Description

Above (1) Stored value of a device Logging stops under the condition (a).
to be monitored
A

Below (2) Trigger Logging stops under the condition (b).

setting value

4

. Ll
Time

(a) A hold trigger (a request to stop logging) is generated when the
relation between the values changes from "Stored value of a device

Pass through (3) to be monitored < Trigger setting value" to "Stored value of a device
to be monitored > Trigger setting value".

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

Logging stops under the condition (a) or (b).

(b) Trigger data

Set the address of the buffer memory monitored.

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, set a value between 1072 and 1081.

Point/’

Specify an appropriate data such as CHO Digital output value (Un\G11 to Un\G14), CHO 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.

(c) Level data 0
When CHO Trigger data (Un\G1064 to Un\G1067) is set to a value between 1072 and 1081, transfer refreshed
values of the monitored device to Level data OO (Un\G1072 to Un\G1081) one after another.

Item Setting range

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

(d) Trigger setting value
Set CHO Trigger setting value (Un\G1082 to Un\G1085) to a value which generates a level trigger.
Item Setting range

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

154



CHAPTER 8 FUNCTIONS

(2) Check on logging stop
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1).

(3) Check on logging data
Refer to the following.
[~ Page 148, Section 8.13.2 (3)

(4) Resuming logging
To resume logging, set CHO Logging hold request (Un\G1008 to Un\G1011) to OFF (0). After logging resumes,

collected data is stored from the head buffer memory area of the logging data storage area.
In addition, OFF (0) 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
(Un\G1008 to Un\G1011) OFF(0) >< ON() />< OFF(0) >< ON(1)
0N
Trigger condition Unestablished ><\ Established \ \></ ‘Unestablished
R )
CHO Logging hold flag o ; NS
(Un\G1016 to Un\G1019) -7~ OFF(0) (M“) >< OFF(0)
'/ ! . //:
L . N O
Logging status Logging \><tri;‘ége?'g)?eiﬁﬁanLogging held\>< Logging
After logging resumes, set CHO Logging hold request (Un\G1008 to Un\G1011) to ON (1). =
(a) Buffer memory status when logging resumes "ﬁg
p
Refer to the following. % §
—Q
[ 7 Page 152, Section 8.13.3 (3) (a) &
2
=}
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8.13.5 Logging outside trigger

A hold trigger (a request to stop logging) is generated when an outside trigger is detected.

To use a logging outside trigger, CHO Logging hold request (Un\G1008 to Un\G1011) must be set to ON in advance.
When CHO Logging hold request (Un\G1008 to Un\G1011) is set to ON (1), the trigger condition waits for itself being
satisfied. The logging stops when the specified number of data, started to be logged at the detection of the trigger, with
CHO Logging points after trigger (Un\G1048 to Un\G1051) is finished being collected.

Logging hold processing starts for all the channels where CHO Hold trigger condition setting (Un\G1056 to Un\G1059)
is set to Outside trigger (4).

For specification on the input voltage and current of the external input terminal, refer to the following.

« Performance Specifications ((_ 5~ Page 27, Section 3.2)

CH1 Logging hold request
(Un\G1008) OFF ©) >< ON(M
Outside input trigger Not generated >< Generated

[

A Hold trigger is

/generated. The logging is held.
______________________________ N y A
The data stored before the last
10000 data are discarded.

CH1 Logging data
(Un\G5000 to Un\G14999)

A4

CH1 Logging points after
trigger (Un\G1048)

CI-T1 Number of logging data '
(Un\G1106) < 5000 points

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

Point/’

® When Operating condition setting request (Y9) is turned on during logging, the logging stops regardless of the ON/OFF
status of a hold trigger (a request to stop logging). All the logging data that have been stored before CHO Operating
condition setting request (Y9) is turned on are cleared.

@ Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1), and set CHO Logging hold request (Un\G1008 to
Un\G1011) to OFF (0). When CHO Logging hold request (Un\G1008 to Un\G1011) is set to OFF (0) before the logging
stops, the logging does not stop.

@ The following delay occurs at a maximum until the A/D converter module receives a hold trigger (a request to stop
logging) after CHO Logging hold request (Un\G1008 to Un\G1011) is set to ON (1).
Trigger delay = Logging cycle (Cycle at which logging is actually performed) + Response time of an outside trigger

(1) Check on logging stop
Check that CHO Logging hold flag (Un\G1016 to Un\G1019) is ON (1).

(2) Check on logging data
Refer to the following.
[T 5 Page 148, Section 8.13.2 (3)
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(3) Resuming the logging
To resume the logging, set CHO Logging hold request (Un\G1008 to Un\G1011) to OFF (0). After logging
resumes, collected data is stored from the head buffer memory area of the logging data storage area.
In addition, OFF (0) is stored in CHO Logging hold flag (Un\G1016 to Un\G1019).

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

CHLI Logging hold request OFF (0 ON (1 OFF (0 ON (1
(Un\G1008 to Un\G1011) © X ) S OFF ( ) XON ()
RIS
Outside input trigger Not generated >< Generated \ \\X/ \\|Not generated
\ //: /’
1 ) [ /

CHO Logging hold flag [ EF : N (1 N F
(Un\G1016 to Un\G1019) _-r” OFF (0) (% Q) >< OFF (0)
/

I
\

/

'
A ’
N

E \ /
\>< Logging

After logging resumes, set CHO Logging hold request (Un\G1008 to Un\G1011) to ON (1).

RN

"
i ) ~y/ Logging after '\ )
Logging status Logging ><triggge? egecution ><Logg|ng held

(a) Buffer memory status when logging resumes
Refer to the following.
[ 5 Page 152, Section 8.13.3 (3) (a)
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8.13.6 Setting method of a hold trigger (a request to stop logging)

(1) Setting procedure

( Start '

Set the following items.
- Logging enable/disable setting
- Logging data setting

* Logging cycle setting value

+ Logging cycle unit setting

- Logging points after trigger

YES

Is a level trigger used?

.

Set the following items.

- Level trigger condition setting
- Trigger data

- Trigger setting value

Set 0 to Level trigger condition setting.
The settings of the following items are
not required.

= Trigger data

- Trigger setting value

* Level data

End
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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 i
AT conversion .
enable/disable setting DiEnable M
Averaging process setking 0:Enable
Time Average/Count 1:Disable

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

- Logging function Set logging function whe
Logaing enable disable 0:Enable -

Logging data setting 0 ble

Logging cycle setting value 1:Disabl

3. Ssetthe target data in "Logging data setting”.

Logging enable/disable setting 0:Enable 1
Logging data seffing -1
Logging cycle setting value

Logging cycle unit specification

4. Ssetthe cycle of storing logging data to "Logging cycle setting value".

I| | Logging cycle setting value 1000 ms

5. select a unit of "Logging cycle setting value” in "Logging cycle unit specification".

Logging cycle unit
Logging points after trigger
Hold trigger condition setting
Triooer data

6. set "Logging points after trigger" to the number of the data points collected for the time period
from a hold trigger (a request to stop logging) occurrence to logging stop.

|| | Logging points after trigger 10000

7. Select a condition of a hold trigger (a request to stop logging) in "Hold trigger condition setting".

When "Hold trigger condition setting" is set to either "0: Logging hold request” or "4: Outside trigger", skip
the procedure 8 to 10.

Hold trigger condition setting | 1:Rise -~
Trigger data
Trigger setting value

Loading interrupt enable/disable
sekking

Laanina laad nainke catkina walie

uonoung buibbo g1°g

2:Fall
3iRise/Fall
4:Exkernal Trigger

(Buibboj doys 03 1sanbau e) 1ab611y pjoy e Jo poylow Bumas 9'¢L'8
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8. set an address of the buffer memory monitored to "Trigger data".

Il | Trigger data 54
To monitor a device value of a module other than the A/D converter module such as a device of the CPU
module, set a value between 1072 and 1081.
9. When "Trigger data" is set to a value between 1072 and 1081, transfer refreshed values of the
monitored device to Level data O (Un\G1072 to Un\G1081) one after another.

The following is an example of use of Level data O (Un\G1072 to Un\G1081).

A program used to monitor the data register D100 of the CPU module and generate a CH1 level trigger
» Set CH1 Trigger data (Un\G1064) to 1073 (Level data 1).
» This program is used to write refreshed values in D100 to Level data 1 (Un\G1073) on after another (the
head I/0 No. is set to 10H in the following program example).

X10 Yl Xx19 U
f I {} [MOV D100  G1073

10. set "Trigger setting value" to a value which causes a level trigger.

I| | Trigger setking value 1000
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8.14 Trigger Conversion Function

This function converts analog values into digital values according to the input of Trigger conversion request.
Trigger conversion request has two types: "External Trigger Convert Request (External Input Terminal)" and "Internal
Trigger Conversion Request (Buffer Memory)".

Point/

The A/D converter module converts analog values into digital values in all the channels where A/D conversion is enabled
every time Trigger conversion request (External Trigger Convert Request (External Input Terminal) and Internal Trigger
Conversion Request (Buffer Memory)) is input. However, the module does not execute A/D conversion when Trigger
conversion request is not input.

(1) Definition of terms

Trigger conversion request is the generic term for External Trigger Convert Request (External Input Terminal) and
Inside trigger conversion request (Un\G161).
External Trigger Convert Request (External Input Terminal) and Inside trigger conversion request (Un\G161)
represent different requests. The generic term for trigger input is "Trigger conversion request OFF — ON". The
generic terms for each request are shown below.

» For External Trigger Convert Request (External Input Terminal), No external trigger request (OFF) —

External trigger request (ON)
» For Inside trigger conversion request (Un\G161), No request (0) — Conversion request (1)

The following table lists the definition of terms in the trigger conversion function.

Trigger conversion

*1 No external trigger request (OFF): OFF voltage/OFF current
External trigger request (ON): ON voltage/ON current
For details on the OFF voltage/OFF current and ON voltage/ON current of the external trigger, refer to the following.

- Performance specifications ([__ 5 Page 27, Section 3.2)

Generic term ON/OFF operation ON/OFF request
name =)
OFF - ON External Trigger No external trigger request (OFF) — External trigger request (ON)*1 f'
Convert Request 3
External Input . . . «Q
Trigger conversion ON — OFF El'e):minal) pu External trigger request (ON) — No external trigger request (OFF)" o}
request 9
- - - o
OFF - ON Inside trigger No request (0) - Conversion request (1) 2
conversion request ]
ON — OFF (Un\G161) Conversion request (1) — No request (0) g.
]
st
c
3
Q
=
]
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(2) Restrictions of when the trigger conversion function is used

The following table lists the restrictions of when the trigger conversion function is used.

Function name Restrictions Error code

Regardless of the setting in Averaging process setting (Un\G24), the samplin
Averaging processing 9 . 9 9ing p 9 ) ping —
processing is performed.

The warning output function (rate alarm) cannot be used.
When Enabled (0) is set in CHO Warning output setting (Un\G48.b8 to

Un\G48.b11), an error occurs ™.

Warning output
function (rate alarm)

2200

The logging function cannot be used.
Logging function When Enable (0) is set in CHO Logging enable/disable setting (Un\G1000 to

Un\G1003), an error oceurs™.

. ) The shift function cannot be used.
Shift function . L L -
When the shift function is set, the setting is ignored.

The difference conversion function cannot be used.
When Trigger request (1) is set in CHO Difference conversion trigger (Un\G172 to —
Un\G175), the setting is ignored.

Difference conversion
function

*1 Error code (2200) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

162



CHAPTER 8 FUNCTIONS

(3) Operation of the trigger conversion function
By setting A/D conversion-enabled channels or other necessary settings and turning off then on Operating
condition setting request (Y9), trigger input gets ready to be accepted.
When Trigger conversion request is turned on once, analog values are converted into digital values in all the A/D
conversion-enabled channels.

@ The following figure shows the operation between Trigger conversion request is turned on and Trigger
conversion completed flag (Un\G162) is turned from Waiting for the completion (0) to Conversion
completed (1) with the condition below.

« A/D conversion-enabled channels: 1CH, 2CH, 3CH, 4CH

The time from when Trigger conversion
request is turned on until when Trigger ----- p Controlled by the A/D
converter module

conversion completed flag is turned on B Controlled by the program

S — L E—
| | I |
. 10N 1 10N 1
Trigger I 1 r 1
conversion \ I |
request OFF | “. OFF: ! :
a ! a !
Waiting for AD Waiting for AD Waiting for
CH1, CH3: AID ) g ) . f ) . .
’ trigger input conversion trigger input conversion trigger input
conversion 99 P - 1 9 P N N % P
' | ' b
¢ L ¢ !
Waiting for AD ! Waiting for AD Waiting for
CH2, CH4: A/ID : ! - . f r ) g
’ trigger input conversion trigger input conversion trigger input
conversion g9 p / : 99 p 4 99 p

\
'

I

|

\ 1

CH1 Digital operation '\ ) \

value (Un\G54) 0 / Conversion value for / Conversion value for
CH3 Digital operation / CH1 and CH3 (first time) / CH1 and CH3 (second time)

value (Un\G56) )

i
'

1
'
l
\

CH2 Digital operation

uonoun4 uolsieAuo) Jebbu] 18

value (Un\G55) 0 Conversion value for Conversion value for
CH4 Digital operation 1 CH2 and CH4 (first time) I\ CH2 and CH4 (second time)
value (Un\G57) 5 ¥
. . AON /10N
Trigger conversion  conversion ! !
completed flag completed (1) ‘l ; \ 4 4
(Un\G162) Waiting for the OFF ) OFF g
completion (0) ! '
) ) ON: ON.
Trigger CONVErsion  giear request (1) ¥ \ ; \

completed clear
request (Un\G163)

No request (0) OFF OFF

Point/’

@ For the following conditions, Trigger conversion completed flag (Un\G162) is turned from Waiting for the completion (0) to
Conversion completed (1) at the same time as A/D conversion is completed.
* When the number of A/D conversion-enabled channels is one
* When A/D conversion-enabled channels are only CH1 and CH3
* When A/D conversion-enabled channels are only CH2 and CH4

® The function can be used only when "External Trigger Convert Request (External Input Terminal)" or "Internal Trigger
Conversion Request (Buffer Memory)" is set to "A/D Conversion Timing" in "Switch Setting".

® When a value other than 0 or 1 is set to Inside trigger conversion request (Un\G161), an error occurs. Error code (2201)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

® When a value other than 0 or 1 is set to Trigger conversion completed clear request (Un\G163), an error occurs. Error
code (2202) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.
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(4) Checking the A/D conversion timing

The setting of the A/D conversion timing can be checked with A/D conversion timing monitor value (Un\G160).

A/D conversion timing monitor value (Un\G160) A/D conversion timing
0 Normal
1 External Trigger Convert Request (External Input Terminal)
2 Internal Trigger Conversion Request (Buffer Memory)

(5) Operation between the start of Trigger conversion and the completion

By turning on then off Operating condition setting request (Y9), the A/D converter module becomes the following
condition and trigger conversion input gets ready to be accepted.

» Trigger conversion completed flag (Un\G162) turns to Waiting for the completion (0).

» A/D conversion completed flag (XE) turns off.

» A/D conversion completed flag (Un\G10) turns to During conversion or unused (0).

The following describes the operation between External Trigger Convert Request (External Input Terminal) or

Inside trigger conversion request (Un\G161) is turned from No request (0) to Conversion request (1) and A/D
conversion is completed.

(a) When using External Trigger Convert Request (External Input Terminal)
When External Trigger Convert Request (External Input Terminal) is turned from No external trigger request
(OFF) to External trigger request (ON), the A/D converter module processes A/D conversion. When the A/D

conversion is completed, Trigger conversion completed flag (Un\G162) is turned from Waiting for the
completion (0) to Conversion completed (1).

: ON
. External trigger Controlled by
ffffff »
External trigger request (ON) N the A/D converter module
convert request ) N
No external trigger OFF \
request (OFF) N
Y
AD ) Waiting for A/D Waiting for
conversion trigger input conversion trigger input
Digital operation value 0 ><A/D conversion value
. ON
. . Conversion A
Trigger conversion  completed (1)
completed flag Waiting for t OFF
(Un\G162) he completion (0)
Trigger conversion request Start and completion of A/D conversion Start method and completion condition
Start External Trigger Convert Request (External | No external trigger request (OFF) —
Input Terminal) External trigger request (ON)
External trigger convert request
Completion Trigger conversion completed flag Waiting f.or the completion (0) -
(Un\G162) Conversion completed (1)
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(b) When using Inside trigger conversion request (Un\G161)
When Inside trigger conversion request (Un\G161) is turned from No request (0) to Conversion request (1), the
A/D converter module processes A/D conversion. When the A/D conversion is completed, Trigger conversion
completed flag (Un\G162) is turned from Waiting for the completion (0) to Conversion completed (1).

Inside triaqer Conversion On.._ Controlled by
cor:versilgg request (1) [ the A/D converter module
request (Un\G161) No request (0) OFF | y
e
A/D conversion V\(altlng for AD . V\(altlng for
trigger input conversion trigger input
Digital operation value 0 ><A/D conversion value
. _ . ¢ ON
Trigger conversion CONV?fS'Zﬁ1 P
completed flag completed (1) OFF
(Un\G162) Waiting for
the completion (0)
Trigger conversion request Start and completion of A/D conversion Start method and completion condition
Inside tri i t
Start ([\Jsr:\;g?)ger conversion reques No request (0) — Conversion request (1)
Inside trigger conversion request
. Trigger conversion completed flag Waiting for the completion (0) —
C leti
ompietion (Un\G162) Conversion completed (1)

uonoun4 uolsieAuo) Jebbu] 18
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(6) Trigger conversion clear request
The following describes Trigger conversion clear request.

(a) Trigger conversion clear request
The following shows the operation where Trigger conversion completed flag (Un\G162) is turned from Waiting

for the completion (0) to Conversion completed (1) by turning Trigger conversion completed clear request

(Un\G163) from No request (0) to Clear request (1).

Controlled by

ON ON - > the A/D converter module
Trigger conversion . —>» Controlled by the program
request OFF \ OFF !
il 1
\ \
p <
. Waiting for AD Waiting for AD Waiting for
A/D conversion trigger input conversion trigger input conversion trigger input
Digital operation value 0 >< First conversion value >< Second conversion value
. . i " ON /ON
Trigger conversion Sonversion Y "
completed (1) v w
completed flag OFF g /
Waiting for ' B
(Un\G162) the completion (0) . / ' /
ON: ON!
j

\

Trigger conversion Clear request (1)
completed clear OFF / \4
request (Un\G163) No request (0)

Even when Trigger conversion request is turned on while the setting in Trigger conversion completed flag
(Un\G162) is Conversion completed (1), Trigger conversion request is accepted and digital output values and

digital operation values are updated.

ON ON ____» Controlled by
Trigger conversion . . the A/D converter module
request OFF \ OFF '
\ :\ A/D conversion is performed even

N N / if Trigger conversion completed flag is on.

AD . Waiting for A/D Waiting for IA/D Waiting for
conversion trigger input conversion trigger input conversion trigger input
/ '
Digital operation value 0 >< First conversion value >< Second conversion value
Tri . Conversion ! ON
rigger conversion completed (1) 3
completed fla
(Un\FCJE162) 9 Waiting for OFF
the completion (0)
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(b) Method of the trigger conversion completed clear request
» To use Trigger conversion completed flag (Un\G162) as an interlock for when "External Trigger Convert
Request (External Input Terminal)" is set in "A/D Conversion Timing" in "Switch Setting", an interval between
Trigger conversion requests is required considering the scan time. Set the interval between Trigger
conversion requests about 5 times as long as the sequence scan time.
» To use Trigger conversion completed flag (Un\G162) as an interlock for when "Internal Trigger Conversion
Request (Buffer Memory)" is set in "A/D Conversion Timing" in "Switch Setting", turn on Trigger conversion
request after Trigger conversion completed flag (Un\G162) is turned from Conversion completed (1) to

Waiting for the completion (0).

(7) Response time

The following tables list the response time of when Trigger conversion completed flag (Un\G162) is turned from
Waiting for the completion (0) to Conversion completed (1) with "External Trigger Convert Request (External
Input Terminal)" or " Internal Trigger Conversion Request (Buffer Memory)" set in "A/D Conversion Timing" in

"Switch Setting".

(a) For External Trigger Convert Request (External Input Terminal)

A/D conversion enable/disable setting for CH1 and
CH3

A/D conversion enable/disable setting for CH2 and
CH4

Response time

Conversion enabled for CH1 or CH3, or both channels Conversion disabled for both channels 140us
Conversion disabled for both channels Conversion enabled for CH2 or CH4, or both channels 140us
Conversion enabled for CH1 or CH3, or both channels Conversion enabled for CH2 or CH4, or both channels 180us

(b) For Inside trigger conversion request (Un\G161)

A/D conversion enable/disable setting for CH1 and
CH3

A/D conversion enable/disable setting for CH2 and
CH4

Response time

Conversion enabled for CH1 or CH3, or both channels

Conversion disabled for both channels

Conversion disabled for both channels

Conversion enabled for CH2 or CH4, or both channels

Conversion enabled for CH1 or CH3, or both channels

Conversion enabled for CH2 or CH4, or both channels

2 x (ST + system time)
1

*1 ST indicates the sequence scan time and the system time indicates 1ms.
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(8) Input interval and ON/OFF time of Trigger conversion request
The following tables list the ON time and OFF time of the items below for turning on Trigger conversion request.
Turn on and off Trigger conversion request so that the reference values of each item are met.
+ Trigger conversion request input interval
» Trigger conversion request ON time
» Trigger conversion request OFF time

(a) For External Trigger Convert Request (External Input Terminal)
The following table shows the input interval, ON time, and OFF time of Trigger conversion request when
External Trigger Convert Request (External Input Terminal) is set.

ltem Reference value for External Trigger Convert Request (External
Input Terminal)
Trigger conversion request input interval 180us
Trigger conversion request ON time 40us
Trigger conversion request OFF time 40us

(b) For Inside trigger conversion request (Un\G161)
The following table shows the input interval, ON time, and OFF time of the trigger conversion request when

Inside trigger conversion request (Un\G161) is set.

Item Reference value for Inside trigger conversion request (Un\G161)
Trigger conversion request input interval 2 x (ST + system time) or longer '
Trigger conversion request ON time ST + system time or longer !
Trigger conversion request OFF time ST + system time or longer !

*1 ST indicates the sequence scan time and the system time indicates 1ms.

Longer duration than Shorter duration than
the trigger conversion the trigger conversion
request input interval request input interval

P
Controlled by

_ e —— '
Longer duration than Longer duration than | L »
the trigger conversion | the trigger conversionl I the A/D converter module
request ON time | | request OFF time | |
|

ON If the time from OFF to ON of the trigger
conversion request is shorter than the trigger
. . s S S N conversion request input interval, the trigger
Trigger conversion request OFF \ \‘ >.'(/ conversion request is ignored.
_ \“ \ %
CH1 Digital operation value (Un\G54) 0 >< Conversion value for \>< Conversion value for
CH3 Digital operation value (Un\G56) \« CH1 and CH3 (first time) N CH1 and CH3 (second time)
CH2 Digital operation value (Un\G55) 0 N Conversion value for A Conversion value for
CH4 Digital operation value (Un\G57) CH2 and CH4 (first time) CH2 and CH4 (second time)

(9) Setting procedure
For the setting procedure, refer to the following.
» Switch setting ({5 Page 55, Section 7.2 (1))
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8.15 Error Log Function

This function stores a history of errors and alarms that occurred in the A/D converter module to the buffer memory

(Un\G1810 to Un\G1969).
A maximum of 16 errors and alarms can be stored.

(1) Process of the error history function

The error code and the error time are stored in the buffer memory address, starting from error history No.1 (start
address Un\G1810) and sequentially thereafter. Error 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
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 3
* Monday: 1 ;
[
* Tuesday: 2 Q
Day of the week  Wednesday: 3 2H -:n
* Thursday: 4 ,a
« 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 the error history

The start address of the error history where the latest error is stored can be checked in Latest address of error
history (Un\G1800).

@ 1: When the third error occurs:
The third error is stored in Error history No.3, and the value "1830" (start address of Error history No.3) is
stored to Latest 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
é Month Day oceurrence
H Minut time
1820 | Error history No.2 our nue
ry No. Second | Day of the week
(oo ) !
> 1830 || Error history No.3

KN
(Empty)

1960 Error history No.16

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

Latest address of error history
(Un\G1800)

Address
—»| 1810 | Error history No.1

Sy |3 )

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

i

1960 Error history No.16

16th error '

Point />

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

uonound Bo Joug gL'g

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

@ The stored error history is cleared when the module is powered off, or when the CPU module is reset.
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8.1 6 Module Error Collection Function

This function collects errors and alarms that occurred in the A/D converter module and stores them to the CPU
module. By holding the module errors in a memory that can hold data in the event of power failure, the details on errors
can be held even after the module is powered off or reset.

Error history (CPU module including built-in I/O and built-in
CC-Link) and error log (intelligent function module) are
displayed on one screen.

Errors that occurred in the entire system can be
monitored in reverse chronological order.

Module A Module B
/ CPY ,~7119:29 Error A1 occurred! | - {19:34 Error B1 occurred!
19:33 Error C1 occurred!| /] 19:36 Error A2 occurred!
= \ I:I
= \ \
\
1
\ o
\
I 5 . ENE
' =E
. ) o]
Programming tool : B _ = =
Error history display : %
Time  Module in error_ Error code ! &
19:29 : Module A Error A1 < : Error history \ \N
19:33 CPU Error C1 - \  (CPU module) N\ Module error log
&
-

19:34 | Module B Error B1 \ s\, _Time Modulein error Error code
19:36 | Module A Error A2 N [M19:20 | ModuleA | ErorAt
M, [19:34 | Module B Error B1
19:36 Module A Error A2

[Example of screen display]

Error Code Date and Time Model Name Start IfC ~
i 2009/12/10 17 1

2009/12/10 17:00:05 La0AD4 0030
2009/12{10 17:00:04 LZECPU-ET - L
200912§10 16:15:50 L2ECPU-ET -
2009/12/10 15:59:30 Le0DA+ oosn
Z2009/12/10 15:45:02 Le0DA4 oo1n
Z009012i10 14114138 LZECPU-ET -
2009/12§10 14:12:03 Le0DA+ ooio
2009/12/10 13:59:54 L2eCPU-BT -
2009012/10 13:35:11 LZECPU-ET
200912i10 11:11:45 LZ8CPU-ET -
2009/12/10 11:07:05 La0AD4 ooin
2009/12{10 11:07:04 LZECPU-ET -
2009012§10 11:03:49 Le0AD4 oo1n
2009/12/10 11:03:48 L26CPU-BT -
2009/12/09 16:30:58 LZECPU-ET i
Z200912i09 16:29:33 Le0DA4 ooLn
2009/12j09 16:29:12 Le0DA+ ooio
2009/12{09 16:29:11 L26CPU-BT -

[

Point/’

For details on the module error collection function, refer to the following.
[ L] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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8.1 7 Error Clear Function

This function clears the error from the system monitor when an error occurs.

By clicking the  erorclear | button in the system monitor, the latest error code stored in Latest error code (Un\G19) is

cleared and the ERR. LED turns off. The operation is the same as that for Error clear request (YF) and clearing the
error from the display unit.
However, the error history cannot be cleared with the button.
For instructions on Error clear request (YF) and clearing the error from the display unit, refer to the following.
« Error clear request (YF) ([~ Page 231, Appendix 1 (4))
» Checking and Clearing Errors ([ Page 194, Section 9.4)

\Q [Diagnostics] = [System Monitor] &> Error Module

X

Module’s Detailed Information

Monitar Status Module
Maritaring Model Mamne LEDAD4-2GH
If0 Address 0030
Mount Position Main Elock Slot 0

n Product: Information 141010000000000-4
Production Mumber -

Module Infarmation

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

Skatus of IfO Address Yerify Agres
110 Clear | Hold Setting

Moise Filker Setting

Input Type

Hj' Information Remote Password Sething Status -

setting in the parameter setting,
(* DEC

Error Information oo
: 4] Error and Solution N

Latest Error Code | Update Error History ¢ ~
| 11z Contents: | A value other than 0is set to Switch 5 on the intelligent m
Clear Error History function module switch setting. g

2

Error Clear Mo, Error Code @)

1 112 I}

Display Format $
=2

" HEX Solution: | Set 0 to Switch S on the inteligent function module switch g‘l

=

Q

=

o

=

The errar histary is sequentially displayed From
an old errar, The latest error is displayed at
the bottom line,

Stop Monitor Close
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8.18 Saving and Restoring Offset/gain Values

174

The offset/gain value of the user range setting (uni-polar: current) and user range setting (bi-polar: voltage) can be
saved and restored in the A/D conversion module.

In the event that the A/D converter module fails and needs to be replaced, the offset/gain values of the failed A/D
converter module can be restored onto the replaced A/D converter module.

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

However, if the offset/gain values are saved and restored, the accuracy after the restoration decreases by
approximately three times compared to that before the restoration.

Reconfigure the offset/gain when required.



CHAPTER 8 FUNCTIONS

(1) Procedure for saving and restoring offset/gain values

(a) To restore offset/gain values onto a new replaced module:
1. savethe offset/gain values.

2. Replace the A/D converter module.

3. Restore the offset/gain values.

sanje) uiebpasyQ bullojsay pue Buines gL'g
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(b) To apply the offset/gain values set in one module to the other modules in the same

system:

@ When the offset/gain setting in module No.1 is applied to modules No.2 to No.4
1. Ssave the offset/gain values of module No.1.

LT
LT
LT

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

|| — N\=v=24 UU JUU JUT JUT

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

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

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

(a) Saving and restoring by dedicated instructions

Use the dedicated instruction G(P).OGLOAD to temporarily save the offset/gain values of the source A/D

converter module to the internal device of the CPU, then use G(P).OGSTOR to write the values to the

destination A/D converter module. Prevent the saved offset/gain value data from being deleted, by one of the

following methods 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. And to read data,
use the SP.FREAD instruction.)

+ Store the saved data.

For use of dedicated instructions, refer to the following.

+ Dedicated Instruction ({_ 5 Page 282, Appendix 5)

(b) Saving and restoring by reading from and writing to the buffer memory

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

The following describes the procedure for using the buffer memory.
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[To restore offset/gain values onto a new replaced module]

C St b

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

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

For the source A/D converter module

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

v

’ Turns the power off. .
v

’ Replaces the A/D converter module. .
v

’ Turns the power on. .
v

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

v
Turns on User range write request (YA). I
h 4
Checks that Offset/gain setting mode flag (XA) For the destination A/D converter module
is on.
v
Turns off User range write request (YA). .
v

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

C e DY

*1 When replacing modules, prevent the saved offset/gain value data from being deleted, by one of the following methods
before powering off the module.
Use latch settings for the internal device of the destination module.

sanje) uiebpasyQ bullojsay pue Buines gL'g

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.
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[To apply the offset/gain values set in one module to the other modules]

C '

v

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

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

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

v

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

v
Turns off User range write request (YA). .

A 4

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

v
Turns on User range write request (YA). .

v
Checks that the replaced A/D converter module |

operates with the restored offset/gain values.

C )

For the source A/D converter module

For the destination A/D converter module



(3) Range reference tables

The following describes the reference ranges to be used for saving and restoring offset/gain values.

CHAPTER 8 FUNCTIONS

(a) Reference table for CH1 Industrial shipment setting offset value (L) (Un\G202) to

CH4 Industrial shipment setting gain value (H) (Un\G217)
The reference values vary depending on the setting of Pass data classification setting (Un\G200) (voltage or

current).
Address (decimal) Pass data
o — Reference value
Description classification (iren D)
CH1 CH2 CH3 CH4 setting

Voltage Approx. 00000000H
202,203 | 206,207 | 210,211 | 214,215 | Industrial shipment setting offset value

Current Approx. 00000000H

Voltage Approx. 0000C51EH
204,205 | 208,209 | 212,213 | 216,217 | Industrial shipment setting gain value

Current Approx. 0000C51EH

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

Offset/gain value

Reference value
(hexadecimal)

ov Approx. 00000000H

1V Approx. 000013B6H
Voltage

5V Approx. 0000628FH

10V Approx. 0000C51EH

OmA Approx. 00000000H
Current 4mA’™ Approx. 0000276CH

20mA™ Approx. 0000C51EH

*1 This value is stored in User range setting offset value by default.
*2 This value is stored in User range setting gain value by default.
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CHAPTER 9 DISPLAY UNIT

CHAPTER 9 DisPLAY UNIT

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

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

9.1 Display Unit

The display unit is an LCD attachable 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 ([_5~ Page 194, Section 9.4)

nun Aeidsig L'6
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9.2

Menu Transition

182

(1) Organization

The following diagram shows how the "MOD MON/TEST" and "MOD SETTINGS" menus are organized.

- CPU MON/TEST
- CPU SETTINGS
- MOD MON/TEST

- MOD SETTINGS

- USER MESSAGE

- OPTIONS

- SPECIFY 1/0 No.

*MODULE LIST
- SPECIFY 1/0 No.

-MODULE LIST

— - BUF MEM MON/TES

— - INIT CHANGE

- CH1

- CH2
- CH3
- CH4

- A/D CONVERSION

- AVE PROCESSING

* TIME/COUNT/MOV

- LPF PASS BAND

- HPF PASS BAND

- BPF PASS BAND/L

- BPF PASS BAND/H

- ATTENUATE BAND

- PROCESS ALARM

- PRALARM UPR/UPR
- PRALARM UPR/LWR
* PRALARM LWR/UPR
- PRALARM LWR/LWR
*RATE ALARM

- RATE ALARM TIME
*RATE ALARM UPR
*RATE ALARM LWR
*INPUT SIG ERR
*INPUT SIG VALUE

- SCALING

*SCALE UP LIMIT

- SCALE LOW LIMIT
*SHIFT

" DIGITALCLIP

*1 The shift function is enabled by turning the CPU module STOP — RUN — STOP — RUN as well as other modules.

(2) Window transitions up to the initial setting change window

The following diagram shows how the windows transition to the initial setting change window.
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A/D conversion enable/disable

setting window Avertatl.ging prgcess
: A/D CONVERS ON e
Standby window _éNABLE AVE PROCESSING
— e - SAMPL ING
2009/94/?0 (MON) -TIME AVERAGE
12:00-00 -COUNT AVERAGE
q -MOVING AVERAGE
-TIME LAG FILT
Time, count, moving average, "LOW PASS FILT
time lag filter setting window -HIGH PASS FILT
Function selection window TlME/COUNT/MOV *BAND PASS FILT
MENU SELECT —
-CPU SETTINGS » 00000
0D HON/TEST > Lo pass b oo
-MOD SETTINGS » LPF PASS BAND
1 > 00000
HPF Pass band edge
frequency window
Module seing.moc ey, 00U S8l o 10 HPF_PASS BAND
WENUDMOD SET 1/0 No. — — o
PSRRI LD . | 3 BPF PASS BAND/L
-MODULE LIST ™ 0000H g >
g BPF Pass band edge 00000
§ frequency (High) window
o BPF PASS BAND/H
N eleoton window E 00000 Vi vindow
-01:1/0 No. 0010H % ATTENUATE BAND
g [BLT-IN CC-Link ) - >
-02: |/0 No. 0030H Process alarm setting window 00000 g
L60AD4-2GH PROCESS ALARM =
. o -DISABLE 2
Chance . "ENABLE P it value windon " 5
» . . ange item selection N
Initial setting change window menu window PRALARM LWR/LWR 2
-INIT CHANGE -A/D GONVERSION > g
-AVE PROCESSING Proc:lesstalalrm uppé:‘r lower 00000 >
-TIME,/COUNT /MOV imit value window
-LPF PASS BAND PRALARM LWR/UPR
1 wassn | M) e
' PRALARM UPR/LWR
Parameter-valid drive *BPF PASS BAND/H >
confirmation window -ATTENUATE BAND Process alarm lower lower 15000
The change will -PROCESS ALARM limit value window
be applied to -PRALARM UPR/UPR PRALARM LWR/LWR
the parameter. -PRALARM UPR/LWR
-PRALARM LWR/UPR ' 00000 Rate alarm setting window
=P . PRALARI LUR/LIR RATE ALARM
-RATE ALARM *DISABLE
-RATE ALARM TIME Rate alarm detection -ENABLE
Channel selection window "RATE ALARM UPR Yoo e
o -RATE ALARM LWR RATE ALARM TIME
oo -INPUT S1G ERR —>
oH3 -INPUT S16 VALUE eyl
.CHa -SCALING
-SCALE UP LIMIT
-SCALE LOW LIMIT
-SHIFT
-DIGITALCLIP (To the next page)

183



184

(From the previous page)

Rate alarm upper limit
value window

RATE ALARM UPR

Rate alarm lower limit
value window

RATE ALARM LWR

00000

00000

Input signal error
setting window

INPUT SIG ERR
-DISABLE

Input signal setting
value window

INPUT SIG VALUE

050

| . UPR/LWR
-LWR

-UPR
-DISCONNECT

Scaling setting window

SCALING

Scaling upper limit
value window

SCALE UP LIMIT

00000

P -DISABLE
-ENABLE

Scaling lower limit
value window

SCALE LOW LIMIT

Shifting amount to
conversion value window

SHIFT

00000

>
00000

Digital clipping enable/disable
setting window

DIGITALCLIP
> -DISABLE

-ENABLE




9.3 List of Setting Value Change Windows

CHAPTER 9 DISPLAY UNIT

The following table lists the setting value change windows.

(1) Displayed in English:

Name Window Input limits
Setting item Window display format Upper limit Lower limit
A/D conversion enable/disable setting A/D CONVERSION Selection — —
Average processing setting AVE PROCESSING Selection — —
;zfag\:;;igz/gz:Zttaﬁ\t’erage/M°Ving TIME/COUNT/MOV Numeric 65000 0
LPF Pass band end frequency LPF PASS BAND Numeric 32767 0
HPF Pass band end frequency HPF PASS BAND Numeric 32767 0
BPF Pass band end frequency (Low) BPF PASS BAND/L Numeric 32767 0
BPF Pass band end frequency (High) BPF PASS BAND/H Numeric 32767 0
Attenuate band ATTENUATE BAND Numeric 32767 0
Warningoutput function(Process Alarm) 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
Warningoutput function(Rate Alarm) RATE ALARM Selection — —
Rate alarm detect cycle time RATE ALARM TIME Numeric 32000 1
Rate alarm upper limit value RATE ALARM UPR Numeric 32767 -32768
Rate alarm lower limit value RATE ALARM 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
Shift function SHIFT Numeric 32767 -32768
Digitalclip function DIGITALCLIP Selection — —
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(2) A/D conversion enable/disable setting
Select "ENABLE" or "DISABLE" in the "A/D CONVERSION" window.

"A/D CONVERSION" window 1. Usethe A and ¥ buttons to select "ENABLE" or

A/DZEHEFRI 2R IE A/D CONVERSION "DISABLE", and confirm with the button.
) -ENABLE
-EE -DISABLE

(3) Averaging process setting

In the "AVE PROCESSING" window, select whether to perform sampling processing, averaging processing (time
average, count average, moving average), time lag filter, or digital filter.

1. Usethe A and V¥ buttons to select the detection
method from the following, and confirm with the

button.
"AVE PROCESSING" window
« SAMPLING
Y IIBIETE AVE PROCESSING * TIME AVERAGE
VPR VUM% - SAMPL ING « COUNT AVERAGE
- B Y -TIME AVERAGE « MOVING AVERAGE
-[E Y -COUNT AVERAGE . TIME LAG FILTER

* LOW PASS FILTER
* HIGH PASS FILTER

* BAND PASS FILTER
\

"TIME/COUNT/MOV" window 2. Move the cursor using the ¢ and p buttons, then

B,/ @5 75 5 TIME,/COUNT /MOV increment or decrement the value at the cursor
using the A and V¥ buttons respectively. Confirm
00000 00000 with the button.

Table of input items

Input range
Input item
Input upper limit Input lower limit
TIME 5000 2
COUNT 65000 4
MOV 1000 2
TIME LAG FILTER 500 1

Point/

A value between 0 and 65000 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 side.
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(4) LPF Pass band edge frequency
Set the LPF Pass band edge frequency in the "LPF PASS BAND" window.

"LPF PASS BAND" window 1. Move the cursor using the 4 and p buttons, then

LPFEA=EEE LPF PASS BAND increment or decrement the value at the cursor

using the A and V¥ buttons respectively. Confirm

00000 00000 with the button.

Table of input items

Input range

Input item
Input upper limit Input lower limit

LPF PASS BAND 32767 0

(5) HPF Pass band edge frequency
Set the HPF Pass band edge frequency in the "HPF PASS BAND" window.

"HPF PASS BAND" window 1. Move the cursor using the ¢ and p buttons, then

HPF B 1s 1 HPF PASS BAND increment or decrement the value at the cursor

using the A and ¥ buttons respectively. Confirm

00000 00000 with the button.

Table of input items

Input range

Input item
Input upper limit Input lower limit

HPF PASS BAND 32767 0

(6) BPF Pass band edge frequency (Low)
Set the BPF Pass band edge frequency (Low) in the "BPF PASS BAND/L" window.

"BPF PASS BANDIL" window 1. Move the cursor using the ¢ and p buttons, then

BPF;& 8513, (1K) BPF PASS BAND/L increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm

00000 00000 with the button.

smopuIp 9BuBy) anfeA Bues Jo 1S £°6

Table of input items

Input range

Input item
Input upper limit Input lower limit

BPF PASS BAND/L 32767 0
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(7) BPF Pass band edge frequency (High)

Set the BPF Pass band edge frequency (High) in the "BPF PASS BAND/H" window.

"BPF PASS BAND/H" window

BPF:@:@ it (=) BPF PASS BAND/H

00000 00000

Table of input items

1. 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

BPF PASS BAND/H

32767

0

(8) Attenuate band width

Set the attenuate band width in the "ATTENUATE BAND" window.

"ATTENUATE BAND" window

BRI ATTENUATE BAND

00000 00000

Table of input items

1. 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

ATTENUATE BAND

32767

0




(9) Process alarm setting
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Select "DISABLE" or "ENABLE" in the "PROCESS ALARM" window.
"PROCESS ALARM" window

7" 0EA7I-LERTE
3=y

#

PROCESS ALARM
-DISABLE
-ENABLE

\

"PRALARM UPR/UPR" window

7" RtA77-A L LR

00000

PRALARM UPR/UPR

00000

\

"PRALARM UPR/LWR" window

7" RtA7I-A LR

00000

PRALARM UPR/LWR

00000

"PRALARM LWR/UPR" window

7" 0tR7I-LF LR

00000

PRALARM LWR/UPR

00000

{

"PRALARM LWR/LWR" window

7" RtR7I-LF R

00000

PRALARM LWR/LWR

00000

Table of input items

1.

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

"ENABLE", and confirm with the button. (When
"ENABLE" is selected, 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 ¥ buttons respectively. Confirm
with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm
with the button.

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

Input item

Input upper limit

Input lower limit

PRALARM UPR/UPR

PRALARM UPR/LWR

PRALARM LWR/UPR

PRALARM LWR/LWR

32767

-32768
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(10)Rate alarm setting

Select "DISABLE" or "ENABLE" in the "RATE ALARM" window.
"RATE ALARM" window

V-p77-LERTE RATE ALARM
=41 -DISABLE
=) -ENABLE

1

"RATE ALARM TIME" window

V-h77-htR H A EA

00001

RATE ALARM TIME

00001

1

"RATE ALARM UPR" window

b=b75-L EBR

00000

RATE ALARM UPR

00000

"RATE ALARM LWR" window

b-+75-LTF R

00000

RATE ALARM LWR

00000

1.

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

"ENABLE", and confirm with the button. (When
"ENABLE" is selected, 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 ¥ buttons respectively. Confirm
with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm
with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm

with the button.

Table of input items

Input item

Input range

Input upper limit

Input lower limit

RATE ALARM TIME

32000

1

RATE ALARM UPR

RATE ALARM LWR

32767

-32768
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(11)Input signal error detection setting

Select a detection method in the "INPUT SIG ERR" window.
1. Usethe A and V¥ buttons to select the detection

"INPUT SIG ERR" window
method from the following, and confirm with the

ANEEEE INPUT SIG ERR button.

39 -DISABLE - DISABLE

- E PR -UPR/LWR « UPRILWR

- IR -LWR « LWR
« UPR
+ DISCONNECT

{
"INPUT SIG VALUE" window 2. Move the cursor using the 4 and p buttons, then

APEEEEE INPUT SIG VALUE increment or decrement the value at the cursor

using the A and ¥ buttons respectively. Confirm
000 000 with the button.

Table of input items

Input range

Input item
Input upper limit Input lower limit

INPUT SIG VALUE 250 0

smopuIp 9BuBy) anfeA Bues Jo 1S £°6
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(12)Scaling setting
Select "DISABLE" or "ENABLE" in the "SCALING" window.

"SCALING" window 1. Usethe A and V¥ buttons to select "DISABLE" or
Ar=Uvh 25 SCAL ING "ENABLE", and confirm with the button. (When
¥ i35 -DISABLE "ENABLE" is selected, follow the rest of the
&GE -ENABLE procedure.)
{
"SCALE UP LIMIT" window 2. Move the cursor using the  and p buttons, then
-0 EIR SCALE UP LIMIT increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm
00000 00000 with the button.
{
"SCALE LOW LIMIT" window 3. Move the cursor using the  and p buttons, then
b TR SCALE LOW LIMIT increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm
00000 00000 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

(13)Shifting amount to conversion value

Set the shifting amount to conversion value in the "SHIFT" window.

"SHIFT" window 1. Move the cursor using the ¢ and p buttons, then
MBI S SHIFT increment or decrement the value at the cursor
using the A and ¥ buttons respectively. Confirm
sty 00000 with the button.

Table of input items

Input range

Input item
Input upper limit Input lower limit

SHIFT 32767 -32768

Point/’

"SHIFT" is reflected to the digital output value regardless of turning on then off Operating condition setting request (Y9).
However, when "SHIFT" is set in a display unit, it is not reflected just after setting. As well as other functions of the display
unit, turn the CPU module STOP —- RUN — STOP — RUN to reflect the setting value.
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(14)Digital clipping enable/disable setting

Select "DISABLE" or "ENABLE" in the "DIGITALCLIP" window.
"DIGITALCLIP" window

T AY Iy
- EESh
F=E)

DIGITALCLIP
-DISABLE
-ENABLE

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

"ENABLE", and confirm with the button.
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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, the existing
error can be cleared.

(1) Checking errors

The error that occurred in the A/D converter module can be checked by specifying Latest error code (Un\G19)
from "BUF MEM MON/TES".

When an error occurs in the A/D converter module with a start I/O number of 10

"BUF MEM MON/TES" window 1 Press the button

-\ y7I7AEYE=4/7AM| | -BUF MEM MON/TES

{
"BUFF MEM ADDR INPUT FORMAT" window 2. Usethe A and ¥ buttons to select "DEC" for the
N yITAEYTR LA BUFF MEM ADDR input format of the buffer memory address, and
AFfH INPUT FORMAT confirm with the Jox) button.
- 101 -DEC
- 161 -HEX
I
"BUFF MEM ADDR" window 3. Move the cursor using the  and p buttons, then
N yITFEYTE LA BUFF MEM ADDR increment or decrement the value at the cursor
using the A and ¥ buttons, and set the value to 19.
Badil 00019 Confirm with the button.
N
"Buffer memory monitor” window 4. The error that occurred can be checked in the
0010H 19 16% 0010H 19 IT16 "Buffer memory monitor" window.

112 112
FEDCBA9876543210 | | FEDCBA9876543210
m i
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(2) Clearing errors
An error can be cleared by eliminating the cause of the error, and turning on then off Error clear request (YF) from
"DEV MON/TEST".

When an error occurs in the A/D converter module with a start 1/O number of 10

"CPU MON/TES" window 1. Usethe A and ¥ buttons to select "DEV
#=1->CPUE=4/7A} MENU>CPU MON/TES MON/TEST", and confirm with the button.
-5 N {AEZ4/FAb -DEV MON/TEST

TN AT > -DEVICE CLEAR »
- 58 ON/OFF » -FORGED ON/OFF »

N
"Device monitor" window 2. Set the device to Y and press the Jov) button.
T N ARTAR DEVICE TEST
Y1F Y1F
ON ON
I
"Device test" window 3. Usethe A and ¥ buttons to set the device to Y1F,
Y1F 162 Y1F IT16 and confirm with the button.
0 0

FEDCBA9876543210 FEDCBA9876543210

y
4. Usethe A and V¥ buttons to switch on and off.
T N ARTAR DEVICE TEST
Y1F Y1F Press the button to set the value set in the
device test setting.
OFF OFF

sJo4ig Buues|y pue Buosyd v'6
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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.

C Start )

Use the configuw

YES Switch setting3

v

""""""""""" (1) Initial setting program I

Switch setting, parameter setting,

and auto refresh setting*®

Do the setting by using a program.*4

Initial setting

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

= Scaling function program*?

- Shifting function program*?

- Digital clipping function program*1

- Difference conversion function program*1

- Logging function program*!

= Input signal error detection function program*
* Alarm output function program*1

v

Buiwweibolid 10} ainpadold L0l

Read program for Digital output value, Digital operation
value, Warning output flag, and Input signal error
detection flag

(2) Auxiliary program*2 |____

*1 A program that is created according to the function to be used
*2 A program that is added according to the control target (Create a program if needed.)

*3 [ ¥ Page 198, Section 10.2
*4 [ Page 198, Section 10.2
*5 [ 3 Page 198, Section 10.2
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10.2 When Using the Module in a Standard System
Configuration

This section describes the system configuration of A/D converter module and a program example of operation

condition.

(1) System configuration
The following figure shows an example of the system configuration when the module is used in a standard
system configuration.

A/D converter module (L60AD4-2GH)
CPU module (L26CPU-BT) Input module (LX40C6)

/ Output module (LY42NT1P)

_= L = | CmmCy
X/Y00 X/Y10 X/Y30 X/Y40 X/Y50
to to to to to
XIYOF XIY2F X/Y3F X/Y4F X/Y8F

¥_END cover (L6EC)

Power supply module (L61P) el

Point/’

If the LO2CPU is used, assign I/O of the A/D converter module to X/Y30 to X/Y3F so that the I/O assignment of the A/D
converter module is the same as that in the above system. Also, assign the 1/0O of LX40C6 to X/Y40 to X/Y4F and that of

LY42NT1P to X/Y50 to X/Y8F.

(2) Programming condition
This program reads digital output values enabled for A/D conversion at CH1 to CH4 in the A/D converter module.

(CH3 deals with the digital operation value.)

CH1 executes sampling processing, CH2 executes averaging processing every 50 times, CH3 converts analog
values into digital values per 10 moving averages, and CH4 converts analog values into digital values through the
time lag filter with a time constant of 8ms. If an error occurs in the module, an error code is indicated in BCD.
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(3) Switch setting

Set the input range, the operation mode, and the A/D conversion timing.

L'®) Project window => [Intelligent Function Module] = [L60AD4-2GH]
=> [Switch Setting]

Switch Setting 0030:L60AD4-2GH

Input Range Setting

CH Input range setting |
CHL  b4.t0 20mé L
CH2 4 ko 20mé
CH3 4 ko 20mé

CH4 |4 ko 20mé

Drive Mode Setting

INormaI (A0 Converter Processing) Mode LI

AID Converter Timing

INormaI (Inkernal Scan) LI

* 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
FLC parameter contains an out-of-range value,

Ok I Cancel

uoneinbyuo) welsAg piepuels e ul sinpoy ayj Buisn usypn 2oL
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(4) Initial setting

(a) Channel setting

Description
Item
CH1 CH2 CH3 CH4
A/D conversion enable/disable setting Enable Enable Enable Enable
Averaging process setting Sampling processing | Count average Moving average Primary delay filter
E\ZfaZS’F?rgZ/gzljf::eé\lcir:izlrl '\fo"i”g 0 50 times 10 times 100 times
Warning output setting Disable Enable Disable Disable
Process alarm upper upper limit value 0 20000 0 0
Process alarm upper lower limit value 0 18000 0 0
Process alarm lower upper limit value 0 3000 0 0
Process alarm lower lower limit value 0 0 0 0
Rate alarm output setting Disable Disable Disable Enable
Rate alarm detection cycle setting value 0 0 0 320 times
Rate alarm upper limit value 0 0 0 20.0%
Rate alarm lower limit value 0 0 0 -20.0%
Input signal error detection setting gzz;:):d Lower Disable Disable Disable
Input signal error detection setting value 10.0% 5.0% 5.0% 5.0%
Scaling enable/disable setting Disable Disable Enable Disable
Scaling upper limit value 0 0 32000 0
Scaling lower limit value 0 0 0 0
Eeii’:it:; clipping function enable/disable Disable Disable Enable Disable
Shifting amount to conversion value 0 0 10000 0
(b) Device for user
Device Description
D1 (D11) CH1 Digital output value
D2 (D12) CH2 Digital output value
D4 (D14) CH4 Digital output value
D8 Input signal error detection flag
D10 Error code
D18 Warning output flag (Process alarm)
D19 Warning output flag (Rate alarm)
D28 (D13) CH3 Digital operation value
MO CH1 A/D conversion completed flag
M1 CH2 A/D conversion completed flag
M2 CH3 A/D conversion completed flag
M3 CH4 A/D conversion completed flag
M20 to M27 Warning output flag (Process alarm)
M30 to M37 Warning output flag (Rate alarm)
M50 to M53 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 X4F)
X44 Error reset signal
Y50 to Y5F Error code notation (BCD 4 digits) LY42NT1P (Y50 to Y5F)
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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.

L'®) Project window => [Intelligent Function Module] => [L60AD4-2GH]

=> [Parameter]

Display Filter.  [Display All

Ttem CHi cHe CH3 CHe ~
~I Basic setting Sets method of A/D conversion control.
AfD conversion enabledisable setting 0iEnable 0:Enable 0iEnable OiEnable
Averaging process stting 0;5ampling Processing ZiCount Average 3ioving Average iFrimary Delay Fiter

Time Average/Count Average/Moving o S0 Times 10 Times 100 Tanes
Average[Time laqg fiker constant

set value for the Digital filter.

Setting range for each item will be changed according to sampling cycle.

Set the value based on the conditions described in guidance.

Current sampling cycle and setting range are as follows.80us

~I Digital filte setting

Attenustion band width OHz 0Hz 0Hz 0Hz
- Low-pass filter Set value for the Low-pass filter.
LPF Pass hand edge frequency 0He 0Hz 0H: 0Hz
I High-pass filter Set value for the High-pass filter.
HPF Pass band edge frequency 0He 0Hz 0Hz Hz
= Band-pass filker Set value for the Band-pass filter.
BPF Pass band edge frequency (High) |0 He 0Hz
8PF Pass band edge freguency
fom] 0He ' 0Hz
=) Warning output function Sets for warnings on &/D conversion.
‘Warning output setting 1:Disable 0:Enable 1:Disable 1:Disable
Process alarm upper upper limit value 0 20000 o o
Process alarm upper lower it value 0 18000 0 i
Process alarm lower upper lmit value (i 3000 0 0
Process alarm lower lower limit value 0 0 0 ]
Rate alarm output setting 1:Disable 1:Disable 1:Disable (:Enable
Rate alarm detection cycle setting value 1 Times 1 Times 1 Times. 320 Times
Rate alarm apper limit value 0.0% 0.0% 0.0% 20.0 %
Rate alarm lower limit value: 0.0% 0.0% 0.0% 20.0%
= Input signal error detection Sets for input signals on A/D conversion.
Input signal error dtc set 1iLipper and Lower Detection 0:isable 0:Disable: (:Disable
Input signal error detection setting value | 10.0 % 5.0% 5.0% 5.0%
@
2] | &
et the passband edge frequency for the Band-pass fiter, -~
Settable range wil be changed according to sampling cyele. 3
Frequency of path area edges higher) + widkh of reduction area <= 6000

[

0 < Frequency of path area edges (Jower) - width of reduction srea

(b) Auto refresh setting

O Project window => [Intelligent Function Module] = [L60AD4-2GH]
=> [Auto_Refresh]

Gisplay Filter,  [Display Al

Item CHI cHe H3 CHt
= Fransfer fo PLE iTransfers buffer memory data to the specified device.
AfD conwersion completed flag
Digital autput value: [ D2 D4
Maimum value
Minimum value:
Digital operation valus 028
warring cutput flag (Process
alarm)

.I>

D1&

Warning output Flag (Rate alarm) | D19
Input signal error detection flag | D&
Lakest errar code D10
Latest address of error history

Trigger conversion completed Flag
Difference conversion reference

walue

Difference conversion status flag
Legging hold flag

= :“’:;‘jl':’ ODEIEE IO |G e 6 e Tied] el T e

uoneinbyuo) welsAg piepuels e ul sinpoy ayj Buisn usypn 2oL

Shifting amount ko conversion
walue

Differenice canversion trigger
Logging hold request

Level data 0

Level data | =
Level data 2
Level data 3
Level data 4
Level data s

£

Transfers buffer memory data to the specfied 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 power off then on the programmable
controllers.

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

-

or Power OFF — ON

(d) Program example

Read digital output values

X40 X30 X3E Y39 U3\
— | |} |1 % {mMOV G10 K1IMO0  JReads A/D conversion completed flag.

MO

— | {mMOV D1 D11 T Reads CH1 Digital output value.
M1

— | {mMoOv D2 D12  JReads CH2 Digital output value.
M2

— | {MOV D28 D13 J}Reads CH3 Digital operation value.
M3

]} {MOV D4 D14  J}Reads CH4 Digital output value.

Process alarm occurrence status and processing at warning occurrence

X30 Reads Warning output flag
1 I
— | LMoV D18 . ](Process alarm).

NIIA2|2 [ - - Processing when a warning occurs for
s 1 Processing when a warning occurs .
CH2 Process alarm upper limit value

M23 . .
I I Processing when a warning occurs Processing when a warning occurs for

CH2 Process alarm lower limit value

Rate alarm occurrence status and processing at warning occurrence

X30 Read Warning output flag
— | [MOV D19 K2M30 (Rate alarm).
M36 . .
I I Processing when a warning occurs Processing when a warning occurs for
CH4 Rate alarm upper limit value
M37 [ Processing when a warning occurs for

M 1 Processing when a warning occurs

CH4 Rate alarm lower limit value
Input signal error defection status and processing at error detection

X30
— | {MOV D8 K1M50 JReads Input signal error detection flag.
M50 [ Processing when CH1 Input signal
It Processing when an input signal error is detected .
L error is detected
X43 X3C
— | [SET  Y3F  JTurns on input signal error reset signal.
Error code display and reset processing
X3F
— {BCD D10 K4Y50 T Outputs the error code in BCD.
X44
it {SET  Y3F  JTurns on Error clear request.

-
-~
N

~

{RST Y3F JTurns off Error clear request.

{END ]
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(6) Program example when not using the parameter of intelligent function module

Initial

X30
ff [SET
settings
M100 Y39  X39
—1 +F ' {mMov  Ho
{MOV K50
{mMOV K10
{mMOV K100
{MOV  H4320
{MOV  H70D
{mMOV KO
{MOV  K3000
{MOV  K18000
{MOV  K20000
{MOV K320
{mMOV K200
{MOV  K-200
{mMOV  H1
{mMOV K100
{mMOV  HOB
{mMOV Ko
{MOV  K32000
{MOV  HOB
{MOV  K10000
{SET
{RST
P % ‘
T 1f zdl LRST

M100

U3\

GO

U3\
G2

U3\
G3

U3\
G4

U3\
G24

U3\
G48

U3\
G90

U3\
Go1

U3\
G92

U3\
G93

U3\
G121

U3\
G132

U3\
G133

U3\
G27

U3\
G142

U3\
G53

U3\
G66

U3\
G67

U3\
G29

U3\

G152

Y39

M100

Y39

3

3

]

3

3

3

]

(]

3

]

3

3

]

3

3

]

3
¥

()

Enables A/D conversion for CH1 to CH4.

Sets CH2 Time Average/Count Average/
Moving Average/Time lag filter constant.

Sets CH3 Time Average/Count Average/
Moving Average/Time lag filter constant.

Sets CH4 Time Average/Count Average/
Moving Average/Time lag filter constant.

Sets CH1 to CH4 Averaging process
setting.

Sets CH2 and CH4 Warning output
setting.

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.

Sets CH4 Rate alarm detection cycle
setting value.

Sets CH4 Rate alarm upper limit value.
Sets CH4 Rate alarm lower 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.

Enables CH3 digital clipping function.

Sets CH3 shifting amount to conversion
value.

Turns on Operating condition setting
request.

Turns off Operating condition setting
request.
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Read digital output values
X40 X|3|O X3|E Y|39

U3\
G10

U3\
G11

U3\
G12

U3\
G56

U3\
G14

U3\
G50

K1MO

D11

D12

D13

D14

K2M20

[

[

(-]

[

[

Processing when a warning occurs

— I HF {mov
MO
— {mov
M1
— f {MOV
M2
— f [Mov
M3
—} [MOV
Process alarm occurrence status and processing at warning occurrence
X30
— f {MOV
M22
I\ [
1T 1
M23
I\ |

Rate alarm occurrence status and processing at warning occurrence
X30

—1

Processing when a warning occurs

M36
N

{ MOV

u3\
G51

K2M30

Processing when a warning occurs

Input signal error defection status and processing at error detection

Processing when a warning occurs

K1M50

]

X30 U3\
— [MOV  G49
M50
'ﬂ I Processing when an input signal error is detected
X43 X3C
I [SET
Error code display and reset processing
X3F u3\
— [BCD G19
X44
it [SET
o e ¥ '
I Zdl Zdl LRST

Y3F

K4Y50

Y3F

Y3F

204

{END

L

==}

L

Reads A/D conversion completed flag.

Reads CH1 Digital output value.

Reads CH2 Digital output value.

Reads CH3 Digital operation value.

Reads CH4 Digital output value.

Reads the 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

Read Warning output flag
(Rate alarm).

Processing when a warning occurs for
CH4 Rate alarm upper limit value

Processing when a warning occurs for
CH4 Rate alarm lower limit value

Reads Input signal error detection flag.

Processing when CH1 Input signal
error is detected

Turns on input signal error reset signal.

Outputs the error code in BCD.

Turns on Error clear request.

Turns off Error clear request.
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103 When an A/D Converter Module Is Connected to a Head
Module

This section describes the system configuration of an A/D converter module and a program example of the operation
condition.

(1) System configuration

The following figure shows an example of the system configuration when the A/D converter module is mounted to
a head module.

Power supply module (Q62P) Power supply module (L61P)
CPU module (Q10UDHCPU) Head module (LJ72GF15-T2)
Master/local module (QJ71GF11-T2) A/D converter module (L60AD4-2GH)
Input module (QX10) Input module (LX40C6)
Output module (QY10) Output module (LY10R2)
END cover (L6EC)
X/YOO  X/Y20  X/Y30 X/Y1000 X/Y1010 X/Y1020
to to to to to to
XIY1F XIY2F  X/IY3F XIY100F X/Y101F X/Y102F

Master station (Station No.0) Eth { cable (1000BASE-T) Intelligent device station (Station No.1)
ernet cable -

Network No.1

(2) Programming condition
This program reads digital output values enabled for A/D conversion at CH1 to CH4 in the A/D converter module.
(CH3 deals with the digital operation value.)
CH1 executes sampling processing, CH2 executes averaging processing every 50 times, CH3 converts analog
values into digital values per 10 moving averages, and CH4 converts analog values into digital values through the
time lag filter with a time constant of 8ms. If an error occurs in the module, an error code is indicated in BCD.
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(3) Initial setting

Description
Item
CH1 CH2 CH3 CH4
A/D conversion enable/disable setting Enable Enable Enable Enable
Averaging process setting Sampling processing | Count average Moving average Primary delay filter
e oo
Warning output setting Disable Enable Disable Disable
Process alarm upper upper limit value 0 20000 0 0
Process alarm upper lower limit value 0 18000 0 0
Process alarm lower upper limit value 0 3000 0 0
Process alarm lower lower limit value 0 0 0 0
Rate alarm output setting Disable Disable Disable Enable
Rate alarm detection cycle setting value 0 0 0 320 times
Rate alarm upper limit value 0 0 0 20.0%
Rate alarm lower limit value 0 0 0 -20.0%
Input signal error detection setting ngeecrt:):d Lower Disable Disable Disable
Input signal error detection setting value 10.0% 5.0% 5.0% 5.0%
Scaling enable/disable setting Disable Disable Enable Disable
Scaling upper limit value 0 0 32000 0
Scaling lower limit value 0 0 0 0
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(4) Device for user

Device Description
W1000 A/D conversion completed flag
W1001 CH1 Digital output value
W1002 CH?2 Digital output value
W1004 CH4 Digital output value
W1008 Input signal error detection flag
w1010 Latest error code
W1018 Warning output flag (Process alarm)
W1019 Warning output flag (Rate alarm)
W1028 CH3 Digital operation value
MO CH?1 A/D conversion completed flag
M1 CH2 A/D conversion completed flag
M2 CH3 A/D conversion completed flag
M3 CH4 A/D conversion completed flag
M20 to M27 Warning output flag (Process alarm)
M30 to M37 Warning output flag (Rate 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 notation (BCD 4 digits) QY10 (Y30 to Y3F)
SB49 Data link status (own station)
SWBO0.0 Data link status (each station) (station No.1)
NO Nesting (station No.1)
M100 Flag for meeting the communication condition (station No.1)
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(5) Setting on the master station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC Series" and select "Q10UDH" for "PLC Type."

O [Project] 2> [New...]

New Project

Project Type: QK I

Simple Project -

I _I Cancel |
[ Use Label

PLZ Series:

|QcPU (Q mode) ~|

PLZ Type:

|c1ouoH ~|

Language:

ILadder LI

2. Display the network parameter setting window and configure the setting as follows.

\Q Project window <> [Parameter] => [Network Parameter]
> [Ethernet/CC IE/MELSECNET]

.+ Network Parameter - MELSECNET/CC IE/Ethernet Module Configuration

[ sSet the network configuration settings in CC IE Field configuration window

(CC IE Field (Master Station)

3. Display the Network Configuration Settings window and configure the setting as follows.

\@ Project window <> [Parameter] => [Network Parameter]
&> [Ethernet/CC IE/MELSECNET] > [ ik coriiguaionsetines ] button

:*; Network Parameter - CC IE Field - Network Configuration Settings - Module No.: 1

Set up Mebwork configuration,

Assi t Method
R (AT The column contents For refresh device will be changed corresponding to refresh parameter setting contents,
" PointsfStart Flease reopen the window after completing refresh parameter setting when changing refresh parameter,
& Stark/End

1 |Inteligent Device Station
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CHAPTER 10 PROGRAMMING

4. Display the Refresh Parameters window and configure the setting as follows.

\@ Project window => [Parameter] => [Network Parameter]

=> [Ethernet/CC IE/MELSECNET] = Refresh Parameters | button

« Network Parameter, - CC IE Field - Refresh Parameters - Module No.: 1

Assignment Method
" Points/Start

Link Side: PLC Side o

Dev, Mame | Paoinks Stark End Dev, Mame | Paoinks Stark End  —]
Transfer 5B SE 51z aoog O1FF| 4% |SB - 51z oooo 01FF
Transfer S S 51z oooo O1FF| 4% [5w - 51z oooo 01FF
Transfer 1 R® - 256 oooo OOFF| 4% | - 256 1000 10FF
Transfer 2 RY - 256 oooo OOFF| 4= |Y - 256 1000 10FF
Transfer 3 R - 256 oooo OOFF| 4= W - 256 ooooo O00oFF
Transfer 4 R - 256 000 OOFF| 4= W - 256 ooioog 0010FF
Transfer 5 - - -
Transfer & - - -
Transfer 7 - - -
Transfer & - nd - -

Default Check | End | Cancel

. rite the set parameter to the module of the master station and reset the module, or
5. write th t ter to the CPU module of th ter stati d t the CPU modul
power off then on the programmable controllers.

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

==
or Power OFF — ON

8|NPOJ\ PESH B 0} P8joBuUU0) S| 8INPO JOHBAUOD (/¥ Ue UBUM €01
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(6) Setting on the intelligent device station

1. Createa project on GX Works2.

Select "LCPU" for "PLC Series" and select "LJ72GF15-T2" for "PLC Type."

O [Project] = [New...]

New Project

Braojeck Type:

o]

ISimpIe Project

I~ Use Label
PLZ Series:

fLcPu

PLZ Type:

|L172GF15-T2

Language:

ILadder

Cancel |

2. Display the PLC Parameter window and configure the setting as follows.

\@ Project window => [Parameter] => [PLC Parameter] => "Communication Head Setting"

CC-Link IE Field Communication Head Parameter, Setting

iommunication Head Setting

—CC-Link IE Field Metwork Setting

Mode IOnIine vl
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.

W~ Hold §Store in Flash ROM) PLC diagnostic error history and system error
histary by POWER-OFF{RESET,

pLC Hame |PLC System |PLCRAS |Operation Setting |1/0 Assignment

3. Add the A/D converter module (L60AD4-2GH) to the GX Works2 project.

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

New Module

X

~Module Selection

Module Type

Module Mame

IAnang Module

|

|LenaD4-26H

r—Mount Position

Ease Mo, I- VI

IV specify start #¥ address

Maounted Slat Ha, I o _q

0000 {H)

Acknowledge IO Assignment

1 Module Occupy [16 points]

~ Title setting
Title

Cancel

.




CHAPTER 10 PROGRAMMING

4. Display the Switch Setting window for the A/D converter module (L60AD4-2GH) and configure the
setting as follows.

L'®) Project window => [Intelligent Function Module] => [L60AD4-2GH]
=> [Switch Setting]

Input Range Setting

CH Input range setking
CH1  i4 ko Z0mé
CH2 4 to 20mé
CH3 4 to 20mé
ZH4 4 to 20mé

Drive Mode Setting

INormaI (A0 Converter Processing) Mode LI

AID Converter Timing

INormaI (Inkernal Scan) LI

* 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
FLC parameter contains an out-of-range value,

Ok I Cancel |

5. Display the initial setting window for the A/D converter module (L60AD4-2GH) and configure the
setting as follows.

O Project window => [Intelligent Function Module] => [L60AD4-2GH] => [Parameter]

” 0000:L60AD4-2GH[]-Parameter

Display Filter  [Display Al

N
o
w
I
[©]
35
Ttem CHI [ cH2 [ CH3 [ cHe |~ ©
- Basic setting Sets methad of A/D conversion control. =
~ AJD conversion enable/disable setting 0:Enable 0:Ensble 0:Enable 0:Ensble >
Aweraging process setting 0:5ampling Processing 2:Caunt Average ZiMaving fverage 4:Primary Delay Filter lw)
 Time Average/Count AveragefMaving (@]
e T ) iy ® 50 Times 10 Times 100 Times o
3
Set value for the Digital flter. &
- - Setting range for each item will be changed according to sampling cycle.
BB T e Set the value based on the conditions described in guidance. %
Current sampling cycle and setting range are as follows.80us =
Attenuation band width 0He iz 0He 0Hz <
= Low-pass filter Set value for the Low-pass filter. 8_
LPF Pass band edge frequency 0Hz OHz 0Hz OHz c
= High-pass filter Set value for the High-pass filter. o
HPF Pass hand edae Frequancy 0Hz OHz 0Hz OHz (2]
= Band-pass filter Set value for the Band-pass filter. Q
BPF Pass band edge frequency (High) 0Hz OHz 0Hz OHz g
BPF Pass band edgs frequency (Low) 0Hz OHz 0Hz OHz g
= Warning output function Sets for warnings on A/D conversion. @
Warning outpLt setting 1:Disable 0:Ensble 1:Disable 1:Disable o
-
Process alarm upper upper limit value 0 20000 0 i o
V]
Frocess slarm upper lower [imit value i 18000 i ] T
Process alarm lawer upper [t value i 3000 i 0 e
[o
Process alarm lower lower it valus i ] i ] =
Rate alarm output setting 1:Disable 1:Disable 1:Disable 0:Ensble )
Rate alarm detection cycle setting value 1 Times 1 Times 1 Times 320 Times 8‘
Rate alarm apper limit value 0.0% 0.0% 0.0% 200.0 % o)
Rate alarm lower linit value 0.0% 0.0% 0.0% -200.0 % hd
< | >

Specify the valus for the Attenuation band width.
Settable range wil be thanged according to the value for digital fiter and sampling cycle.
1to 32767 Hz
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6. Display the Auto Refresh setting window for the A/D converter module (L60AD4-2GH) and
configure the setting as follows.

O Project window => [Intelligent Function Module] => [L60AD4-2GH]
=> [Auto_Refresh]

5% 0000:1 60AD4-2GH[]-Auto_Refresh (=13
Display Filker Display All h
Item CH1 CHZ CH3 CH4 -~
= Fransterto PIC Translers buffer memory data to the specified device.

AiD conversion completed flag | w1000

Digital output valus w1001 w1002 w1003 w1004

------ Pasdirnum value

------ Piinimum valug

------ Digital operation value w1026

______ :{:rrrz\)r\g autput flag (Process wiois
Warning output flag (Rate alarm) | w1013
Input signal error detection flag | w1008
Latest error code w1010
Latest address of error history
Trigger conwersion completed flag
Difference conversion reference
value

------ Difference canversion status flag

------ Logging hold flag

-, Transfer to intelligent function

module

Transfer data of the specified device to buffer memory.
shifting amount £ conversion
value

------ Difference conversion trigger

------ Logging hold request

...... Veusl daban

3

Transfers buffer memary data to the specified device,

7. Write the set parameter to the head module and reset the head module, or power off then on the
programmable controllers.

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

<=
. or Power OFF—ON
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(7) Program example

CHAPTER 10 PROGRAMMING

The following shows a program example. The program can be written to the CPU module of the master station.

SBﬁQ SWPPO.C

f 1 {mMC  NO M100 ]
NO__M100
Reads the digital output value.
X20  X1000 X100E Y1009
f {1 {1 r 48 [MOV W1000 KimM0 J
MO
— | {MOv w1001 D11 ]
M1
— | {MOV w1002 D12}
M2
— | {MOV w1028 D13 ]
M3
L {mMov wioo4 D14 ]
Process alarm occurrence status and processing at warning occurrence
X1000
— I [MOV W1018 K2M20 J
M22 I
fif 1 Processing when a warning occurs
M23 |
it | Processing when a warning occurs
Rate alarm occurrence status and processing at warning occurrence
X1000
I [MOV  W1019  K2M30
M36 [
it | Processing when a warning occurs
M37 [
it | Processing when a warning occurs
Input signal status and processing at input signal error detection
X1000
I [MOV W1008 K1M50 J
M50 I
it | Processing when an input signal error is detected
X23  X100C
— [SET  Y100F
Error code display and reset processing
X100F
} {BCD W1010 K4Y30 ]
X24
fif [SET  Y100F ]
Y100F X100C X100F
— f H——f [RST  Y100F ]
{MCR  NO ]
{END ]

Reads A/D conversion completed flag.
Reads CH1 Digital output value.
Reads CH2 Digital output value.
Reads CH3 Digital operation value.

Reads CH4 Digital output value.

Reads Warning output flag
(Process alarm).

CH2 Processing at the warning occurrence
(process alarm upper limit value)

CH2 Processing at the warning occurrence
(process alarm lower limit value)

Reads Warning output flag
(Rate alarm).

CH4 Processing at the warning occurrence
(rate alarm upper limit value)

CH4 Processing at the warning occurrence
(rate alarm lower limit value)

Reads Input signal error detection flag.

CH1 Processing at the input signal error
detection

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.
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CHAPTER 11 TROUBLESHOOTING

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

(1) Checking for the error codes and alarm codes

Errors and alarms that 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 ((_=— Page 215, Section 11.1)

+ Checking by Latest Error Code (Un\G19) ((_ 5 Page 216, Section 11.2)

« Checking on the module error collection function ([Z 5~ Page 217, Section 11.3)
+ Checking by a display unit ("3~ Page 194, Section 9.4)
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CHAPTER 11 TROUBLESHOOTING

1.1 Checking on the Module Detailed Information

The following describes how to check the errors on the module detailed information.
\Q [Diagnostics] = [System Monitor...]

Moniitor Status Connection Channel Li
’V [ Morioring ’V [Seria Port. PLC Modkle Connection(Lse) System Inage. ‘ Block" and click the Detailed Information |

Selected
[~ Mainblock

o
Main binck. button
a .

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

Slot i
Model Name  LEDAD4-2GH

Detaled Infamation | HA Inormaion | Diagresics | EverHistor Detal |

|- Block Infomation List Irformation List [ Main block
ock Moddel  BlockName | Power | Number OF Tatal e | Bck T - Parameter 1o | hetworkNa, | Number OF
H Ched [ty Ehedd Sopply | Madues Oceupatians | || 2% | st | Mack! 1 - Tyoe Pont | Aderess | Station No. | Module Occupie
A Wain Black Exist 1 - - Power - |Power - - - -
UL LeDsey - pisplay Module - - - -
Lz6CPU-BT - - - -
L&PainiBult-n /0 16Paint | 0000 - -
s2FoiniBult-n CC-Link 2P0t | 0010 - -
A 00 L Lenaps2cH 16Paind Inkell 16Paink 0030 - 1
- - e - e Cover - - -
L
© Error © ajor Errer B Woderate Eror
A Minor Error (@ Assignment Error_ @ Assignment Incarrect| | [« | | r

Stop M Print Product Infarmation List System Erior History | Close.

2. "Module's Detailed Information" of the

A/D converter module is displayed.

Viodel Name Le0AD4-26H
1jo Address 030
Maunt Pastion ain Block slot 0
Product Information 141010000000000-A4
Production Nurber =

 Module
Fodule Access Passible

Status of External Power Supply -
Fuse Blown Status -
Status of 0 Address verify  Aaree
Lo Clear [ Haold Setting

Hoise Filter Setting

[
Input Type =
H/W IFormation | Remote Password Setting Status -

Error
q Eror and

Ltest Error code || Upaate ror tstary |

112

function medue switch sekting

Contents: | A valug other than 0 is set ko Switch 5 on the intelligent

Lgea'l Mo, | ErorCode |
1z

1

Display Format —
O HEX Solution: | et 0 to Switch S on the inteligent function module switch
setting in the parameter setting,
& pec

fie errar histary is sequentially displayed fram
i old error, The latest error i displayed ot
the bottom line.

Stop Manitor Close

uonewIojU| pajleleq SINPO 8U} Uo Bunjpayd L'} |
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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).

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

Drevice
™ Device Mame J
& Buffer Memory Module Start | 0030 | (HEX)  Address | |oEc ~]

Display Format
a2
3

Madify Yalue. .. 2 E o E

64
123

HS[|m 16 Detai_ls...| Open... | Save... | | J

Address FIED/clBlalalalzlelsl4alz]1]o g
15o/o/ oo ojo/o ool o000 112j
z0]oololololoolooooooooo 0
21folololololololooooooooo 0
2z[o/ololololooooooooooo 0
z3lolololololololololololololololo 0

Point/’

When multiple errors or alarms occur, the latest error code or alarm code which is recognized by the A/D converter module
is stored in Latest error code (Un\G19).
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CHAPTER 11 TROUBLESHOOTING

1.3 Checking on the Module Error Collection Function

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

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

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

\@ [Diagnostics] => [System Monitor] => click the | EnorHistow Detsil {| button

Error History ‘z‘

"Mnmtnr Skatus ——— - Connection Channel List

| Stop Manitor [ | Serial Port. PLC Module Comnection(USE) System Image...
Refine Search

Makch all of the: criteria below
1. Model Name matching : LEDAD4-2GH
2. start 1f© matching : 0030

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

Errar History List Ertor Detalls
Displayed ErrorsiErrors: 44 Ervor Cods Natation: & DEC ¢ HEX ModelHame  LBOAD4-2GH

Start 1jO Start 1/0 0030

Error Code Date and Time Podel Name
00004 LED0, -2 Gt
2013/02/26 10:03:54 LE0AD4-2GH
2013/02/26 09:56:02 LE0AD4-2GH Errar and Solution | Intsligent Module Information
2013/02/26 09:54:59 LE0AD4-2GH

Mount Position  Main block Oth slot

Explanation

The input range fir CHI is set with a value outside the
setting rangs For Swikch 1 of the inteligent function
module switch setting,

Solution

Set a wald value on the intelligent Function module:
switch setting in the parameter setting,

Clear Histary. .
Refresh Create C5¥ File. . Close

(2) Errors to be collected
The A/D converter module reports the errors and alarms described in the following section to the CPU module:
« Error Code List ({5 Page 218, Section 11.4)
« Alarm Code List ((_ 5 Page 222, Section 11.5)
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11.4

Error Code List

If the following errors occur on the A/D converter module while data is written to or read from the CPU module, the

corresponding error code below is stored in Latest error code (Un\G19).

The error is reported to the CPU module also.

E
rror.code Description and cause of error Action
(decimal)
The input range is set with a value outside the setting range for Switch 1 of
,I pul el . w Vel . LSt ] ing rang w Set a valid value on the intelligent function module switch
100 the intelligent function module switch setting. setting in the parameter settin
The channel with the invalid setting fits in 0. 9 P 9
Power off and on the module.
. If the error occurs again, a failure might have occurred on
111 A hardware failure has occurred on the module. . L
the module. Please consult your local Mitsubishi
representative.
12 A value other than 0 is set to Switch 5 on the intelligent function module Set 0 to Switch 5 on the intelligent function module switch
switch setting. setting in the parameter setting.
Check the digital output value.
113" The data in the flash memory has a problem. If there is a problem of the digital output value, please
consult a local Mitsubishi representative.
Start over the offset/gain setting of all channels where the
ser range setting is used.
. An invalid value is set to the offset/gain setting. . 9 ng ! u. ) .
120 ) " If the error occurs again, a failure might have occurred on
The channel where the error has occurred cannot be identified. . o
the module. Please consult your local Mitsubishi
representative.
Start over the offset/gain setting of the channel where the
error has occurred.
. An invalid value is set to the offset/gain setting. i} . ) .
120" L If the error occurs again, a failure might have occurred on
The channel where the error has occurred fits in O. . o
the module. Please consult your local Mitsubishi
representative.
wqug The G(P).OGSTOR instruction was executed in the offset/gain setting Do not execute the G(P).OGSTOR instruction in the
161 mode. offset/gain setting mode.
< E te the G(P).OGSTOR instructi |
The G(P).OGSTOR instruction has been consecutively executed. m);ZCUL:: e G(P) insiruction only ance per
162"" For the offset/gain setting, a setting value has been consecutively written . ’ . .
: « Write the setting value into the flash memory only once for
to the flash memory more than 25 times. . .
each offset/gain setting.
« Execute the G(P).OGLOAD and G(P).OGSTOR
* The G(P).OGSTOR instruction has been executed on a module different instructions to the same module.
163" from the one on which the G(P).OGLOAD instruction was executed. « After executing the G(P).OGLOAD instruction on the
* The G(P).OGSTOR instruction has been executed ahead of the module from where data is restored, execute the
G(P).OGLOAD instruction. G(P).OGSTOR instruction on the module to where the
data is restored.
- The offset/gain setting was configured exceeding the maximum number of | No more offset/gain setting is reflected on the operation
170 times. successfully.
When Channel change request (YB) turns on in the offset/gain setting . .
) . Set User range setting (uni-polar: current) or User range
. mode, a value other than User range setting (uni-polar: current) or User . . ) . o
17171 ) . . . . . setting (bi-polar: voltage) in Offset/gain range specification
range setting (bi-polar: voltage) is set in Offset/gain range specification (Un\G46)
(Un\G46). ’
The averaging time value set in CHO Time Average/Count
200 Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4) is Set the averaging time to a value within the range of 2 to
outside the range of 2 to 5000ms. 5000ms.
The channel where the error has occurred fits in O.
The averaging count value set in CHO Time Average/Count
- Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4) is Set the averaging count to a value in the range of 4 to
son outside the range of 4 to 65000. 65000.
The channel where the error has occurred fits in O.
The moving average count value set in CHO Time Average/Count
310" Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4) is Set the moving average count to a value in the range of 2 to

outside the range of 2 to 1000.
The channel where the error has occurred fits in 0.

1000.
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CHAPTER 11 TROUBLESHOOTING

Error code

(et Description and cause of error Action
The time lag filter constant value set in CHO Time Average/Count
o Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4) is Set the time lag filter constant to a value within the range of
820 outside the range of 1 to 500. 1 to 500.
The channel where the error has occurred fits in 0.
The value set in CHO Difference conversion trigger (Un\G172 to Un\G175) | Set the value in CHO Difference conversion trigger
37O’ is other than 0 and 1. (Un\G172 to Un\G175) to No request (0) or Trigger request
The channel where the error has occurred fits in O. ).
When th is set tored, val follows: Offset val . "
. er.1 © user range Is set or restored, values are as lollows setvalue Set values so that they meet the following condition: Offset
400" > Gain value value < Gain value
The channel where the error has occurred fits in 0.
When the offset/gain setting is configured, channels or Os are set Correct the setting in Offset/gain setting mode Offset
500" simultaneously in both Offset/gain setting mode Offset specification specification (Un\G22) and/or Offset/gain setting mode Gain
(Un\G22) and Offset/gain setting mode Gain specification (Un\G23). specification (Un\G23).
The settings in CH1 Process alarm lower lower limit value (Un\G86) to
CH4 Process alarm upper upper limit value (Un\G101) are invalid.
The channel with the invalid setting fits in O.
A value fits in A indicates that the al tatus i follows:
valuelits in 4 inclcates tha ) ‘e glarm siatus 1s as foflows ... | Correct the settings in CH1 Process alarm lower lower limit
. 2: Process alarm lower lower limit value > Process alarm lower upper limit .
[YNu value value (Un\G86) to CH4 Process alarm upper upper limit
alue (Un\G101).
3: Process alarm lower upper limit value > Process alarm upper lower limit value ( )
value
4: Process alarm upper lower limit value > Process alarm upper upper limit
value
Set CH1 Rate alarm upper limit value (Un\G126) to CH4
CH1 Rate alarm upper limit value (Un\G126) to CH4 Rate alarm lower limit . PP ( )
" L Rate alarm lower limit value (Un\G133) so that they meet
7oOo™! value (Un\G133) are set as follows: Rate alarm lower limit value > Rate R . .
. e the following condition: Rate alarm lower limit value < Rate
alarm upper limit value The channel where the error has occurred fits in O. e
alarm upper limit value
The value set in CHO Rate alarm detection cycle setting value (Un\G118
X value setin LH fon ey ing value ( Set a value within the range of 1 to 32000 in CHOI Rate
710" o Un\G121)is outside the range of 1 to 32000. alarm detection cycle setting value (Un\G118 to Un\G121)
The channel where the error has occurred fits in 0. 4 9 ’
The value set in CHO Input signal error detection setting value (Un\G142
N . ) putsig 9 ( Set a value within the range of 0 to 250 in CHO Input signal
so™! to Un\G145) is outside the range of 0 to 250. . )
L error detection setting value (Un\G142 to Un\G145).
The channel where the error has occurred fits in 0.
Set one of the following values in Input signal error detection
setting (Un\G27) for the channel where the error has
occurred.
The value set in Input signal error detection setting (Un\G27) is outside the . Disable (0)
810" range of 0 to 4. _
L « Upper and Lower Detection (1)
The channel where the error has occurred fits in 0. .
* Lower Detection (2)
* Upper Detection (3)
« Disconnection Detection (4)
« To perform disconnection detection using the input signal
A value set in Input signal error detection setting (Un\G27) is error detection function, set the input range of the
Disconnection detection (4), besides the set input range for the same corresponding channel to "4 to 20mA (Extended mode)"
o channel is other than the following. or "1 to 5V (Extended mode)".
820 * 4 to 20mA (Extended mode) * Not to perform disconnection detection using the input
* 1 to 5V (Extended mode) signal error detection function, set Input signal error
The channel where the error has occurred fits in O. detection setting (Un\G27) of the corresponding channel
to the value other than Disconnection detection (4).
The values set in CH1 Scaling lower limit value (Un\G62) to CH4 Scaling Set a value within the range of -32000 to 32000 in CH1
oo m M upper limit value (Un\G69) are outside the range of -32000 to 32000. Scaling lower limit value (Un\G62) to CH4 Scaling upper
The channel where the error has occurred fits in O. limit value (Un\G69).
The values set in CH1 Scaling lower limit value (Un\G62) to CH4 Scaling Set the values in CH1 Scaling lower limit value (Un\G62) to
910" upper limit value (Un\G69) are as follows: Scaling upper limit value < CH4 Scaling upper limit value (Un\G69) so that they meet
Scaling lower limit value. The channel where the error has occurred fits in | the following condition: Scaling upper limit value > Scaling
O. lower limit value
CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is setto a
. g9ing I ing ( )i Set Enable (0) or Disable (1) in CHO Logging
20007 value other than 0 and 1.

The channel where the error has occurred fits in O.

enable/disable setting (Un\G1000 to Un\G1003).
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Error code

(decimal) Description and cause of error Action
Set a value within the setting range in one or both of CHO
A value outside the setting range is set in one or both of CHOI Logging Logging cycle setting value (Un\G1032 to Un\G1035) or/and
“ cycle setting value (Un\G1032 to Un\G1035) or/and CHIO Logging cycle CHO Logging cycle unit setting (Un\G1040 to Un\G1043).
2010 unit setting (Un\G1040 to Un\G1043). For the setting method of the logging cycle, refer to the
The channel where the error has occurred fits in 0. following.
« Logging Function (E? Page 129, Section 8.13)
Set CHO Logging cycle setting value (Un\G1032 to
Un\G1035) and CHO Logging cycle unit setting (Un\G1040
The set logging cycle is shorter than the update cycle of the logged value | to Un\G1043) so that the logging cycle is equal to or longer
20201 (digital output value or digital operation value). than the update cycle of the 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 (Ei? Page 129, Section 8.13)
CHO Logging data setting (Un\G1024 to Un\G1027) is set t | th
2030 than 0 ;)Sgl:g ata setting (Un onn )is settoa value other Set Digital output value (0) or Digital operation value (1) in
The channel where the error has occurred fits in O. CHO Logging data setting (Un\G1024 to Un\G1027).
HO Loggi i i 104 1051)i |
. Cl - ogging points after trigger (Un\G1048 to Un\G1051) is set to a value Set a value within the range of 1 to 10000 in CHO Logging
2040 outside the range of 1 to 10000. oints after trigger (Un\G1048 to Un\G1051)
The channel where the error has occurred fits in 0. P 99 '
Set one of the following values in CHO Hold trigger
condition setting (Un\G1056 to Un\G1059).
CHO Hold trigger condition setting (Un\G1056 to Un\G1059) is set to a « Logging hold request (0)
20501 value outside the range of 0 to 4. « Level trigger (Above) (1)
The channel where the error has occurred fits in 0. « Level trigger (Below) (2)
« Level trigger (Pass through) (3)
« Outside trigger (4)
CHO Tri data (Un\G1064 to Un\G1067) is set t | tside th
. rigger data (Un oxn is set to a value outside the Set a value within the range of 0 to 4999 in CHO Trigger
2060 range of 0 to 4999. data (Un\G1064 to Un\G1067)
The channel where the error has occurred fits in 0. ’
CHO Logging hold t (Un\G1008 to Un\G1011) is set t lue oth
. 0gging hold request (Un orn )is settoa value other Set OFF (0) or ON (1) in CHO Logging hold request
2070 than 0 and 1. (Un\G1008 to Un\G1011)
The channel where the error has occurred fits in O. '
« Set b8 to b11 in Warning output setting (Un\G48) to
o Rate alarm function Disable (1).
2200 Logging function « Set all CHO Logging enable/disable setting (Un\G1000 to
Un\G1003) to Disable (1).
2201”1 Inside trigger conversion request (Un\G161) is set to a value other than No | Set No request (0) or Conversion request (1) in Inside
request (0) and Conversion request (1). trigger conversion request (Un\G161).
2202"" Trigger conversion completed clear request (Un\G163) is set to a value Set No request (0) or Clear request (1) in Trigger conversion
other than No request (0) and Clear request (1). completed clear request (Un\G163).
Set the values of CHO LPF Pass band edge frequency
(Un\G300 to Un\G303) and CHO Attenuation band width
(Un\G332 to Un\G335) within the following setting range.
[When the sampling cycle is 40(us)]
« Pass band edge fi + Att tion band width <
The values of CHO LPF Pass band edge frequency (Un\G300 to 1;;(8)0 and edge frequency enuation band wi
. Un\G303) and CHI Att tion band width (Un\G332 to Un\G335 t ! .
2300"" " yan enuation band width (Un orn Jare se « 330 < Attenuation band width

beyond the setting range.
The channel where the error has occurred fits in O.

« 0 < pass band edge frequency

[When the sampling cycle is 80(us)]

« Pass band edge frequency + Attenuation band width <
6000

» 170 < Attenuation band width

« 0 < pass band edge frequency
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CHAPTER 11 TROUBLESHOOTING

E d
rror_co N Description and cause of error Action
(decimal)
Set the values of CHO HPF Pass band edge frequency
(Un\G308 to Un\G311) and CHO Attenuation band width
(Un\G332 to Un\G335) within the following setting range.
[When the sampling cycle is 40(us)]
The values of CHO HPF Pass band edge frequency (Un\G308 to . 0 < Pass band edge frequency - Attenuation band width
) UMG311) and CHO Attenuation band width (Un\G332 to Un\G335) are set ~Scge frequency
23101 - « 330 < Attenuation band width
beyond the setting range.
. » Pass band edge frequency < 12000
The channel where the error has occurred fits in 0. i X
[When the sampling cycle is 80(us)]
« 0 < Pass band edge frequency - Attenuation band width
* 170 < Attenuation band width
« Pass band edge frequency < 6000
Set the values of CH1 BPF Pass band edge frequency
(Low) (Un\G316) to CH4 BPF Pass band edge frequency
(High) (Un\G323) and CHIO Attenuation band width
(Un\G332 to Un\G335) within the following setting range.
[When the sampling cycle is 40(us)]
» Pass band edge frequency (High) + Attenuation band
edge < 12000
« 0 < Pass band edge fi Low) - Att tion band
The values of CH1 BPF Pass band edge frequency (Low) (Un\G316) to Svi dthass and edge frequency (Low) - Attenuation ban
CH4 BPF Pass band edge fi High) (Un\G323) and CHO
. ) ass an‘ edge frequency (High) (Un )an . + 330 < Attenuation band width
23201 Attenuation band width (Un\G332 to Un\G335) are set beyond the setting
range » Pass band edge frequency (Low) < Pass band edge
. _ frequency (High)
The channel where the error has occurred fits in O. [When the sampling cycle is 80(us)]
« Pass band edge frequency (High) + Attenuation band
edge < 6000
« 0 < Pass band edge frequency (Low) - Attenuation band
width
» 170 < Attenuation band width
« Pass band edge frequency (Low) < Pass band edge
frequency (High)
HO Loading i le/disabl i 12 1203) i
) Cl oading interrupt enable/disable setting (Un\G1200 to Un\G1203) is Set Enable (0) or Disable (1) in CHO Loading interrupt
25007 set to a value other than 0 and 1. enable/disable setting (Un\G1200 to Un\G1203)
The channel where the error has occurred fits in 0. 9 '
Th | t in CHO Logging load points setti lue (Un\G1208 t
. © value S,e " . 0gging load points setting value (Un ° Set a value within the range of 10 to 10000 in CHO Logging
25107 Un\G1211) is outside the range of 10 to 10000. load points setting value (Un\G1208 to Un\G1211)
The channel where the error has occurred fits in O. P 9 '
*1 This error code can be cleared by turning on and then off Error clear request (YF).
*2 An error code is not stored in Latest error code (Un\G19) but in the completion status of the G(P).OGSTOR instruction

(®+1).

1SI7 P09 JouT ¢}
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11 .5 Alarm Code List

The following shows an alarm code list.

Alarm_ code Description and cause of alarm Action
(decimal)
The corresponding bit of Warning output flag (Process
alarm) (Un\G50) and Warning output signal (X8) turn off

A process alarm or a rate alarm is occurring. automatically when the digital operation value returns to

The channel where the process alarm or the rate alarm has occurred fits in | the value within the setting range at a process alarm.

O. The corresponding bit of Warning output flag (Rate alarm)

10AD A value fits in A indicates that the alarm status is as follows: (Un\G51) and Warning output signal (X8) turn off

0: Upper limit of a process alarm automatically when the variation rate of the digital output

1: Lower limit of a process alarm value returns to the value within the setting range at a

2: Upper limit of a rate alarm rate alarm.

3: Lower limit of a rate alarm The alarm code can be cleared by turning on and off Error
clear request (YF) after the digital output value returns to
the value within the setting range.

An input signal error is occurring.

The charlmell whe‘re Fhe input signal errorlhas occurred fits in O. The corresponding bit of Input signal error detection flag

A value fits in A indicates that the detection status is as follows: . . .

1: Upper Detection (Un\G49) .and Input signal error detection signal (XC) turn

120 2: Lower Detection off by tulrmng on and off Error clear reque.st'(YF) after.the

3: Disconnection Detection analog input value returns to the value within the setting

This alarm code is stored when an input signal error is detected according range.

to the setting of the input signal error detection function.
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CHAPTER 11 TROUBLESHOOTING

11.6 Troubleshooting

(1) When the RUN LED flashes or turns off

(a) When flashing

Check item Action
Take either of the following actions:
- switch the operation mode setting in the intelligent function module switch

Is the operation mode setting in the offset/gain setting mode? setting to the normal mode, or - correct Switch 4 in the intelligent function
module switch setting to switch the operation mode setting to the normal
mode.

(b) When turning off

Check item Action

Check that the supply voltage of the power supply module is within the rated
range.

Is the power supplied?

Calculate the current consumption of the connected modules such as the
Is the capacity of the power supply module enough? CPU module, I/0 module, and intelligent function module, and check that the
power supply capacity is sufficient.

Reset the CPU module, and check that the RUN LED turns on. If the RUN
Is there any watchdog timer error? LED remains off, the module may be failed. Please consult your local
Mitsubishi representative.

Is the module connected properly? Check the module connection.

Bunooyss|gnol] 9L |
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(2) When the ERR. LED turns on or flashes

(a) When turning on

Check item

Action

Does any error occur?

Check the error code, and take the action described in the error code list.

« Error Code List ([__ Page 218, Section 11.4)

(b) When flashing

Check item

Action

Is the value other than 0 set for Switch 5 in the intelligent function module
switch setting?

With the parameter setting, set 0 for Switch 5 in the intelligent function module
switch setting.

(3) When the ALM LED turns on or flashes

(a) When turning on

Check item

Action

Is there any warning output?

Check Warning output flag (Process alarm) (Un\G50) and Warning output flag
(Rate alarm) (Un\G51).

(b) When flashing

Check item

Action

Is there any input signal error?

Check Input signal error detection flag (Un\G49).
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CHAPTER 11 TROUBLESHOOTING

(4) When a digital output value cannot be read

Check item

Action

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

Check the faulty area by checking signal line visually or conductively.

Is the CPU module in the STOP status?

Change the status of the CPU module to RUN.

Is the offset/gain setting correct?

Check that the offset/gain setting is correct. When the user range setting is
selected, change the input range to the industrial shipment setting. Then
check that the A/D conversion is executed. If the A/D conversion is properly
executed, configure the offset/gain setting again.

Is the input range setting correct?

Check Setting range (Un\G20). When the input range setting is incorrect,
configure the intelligent function module switch setting again.

Is A/D conversion enable/disable setting (Un\G0) set to be disabled for the
channel to be used?

Check A/D conversion enable/disable setting (Un\GO). Then, enable A/D
conversion with the program or the parameter of the intelligent function
module.

Is Operating condition setting request (Y9) performed?

Check that the digital output value is stored in CHO Digital output value
(Un\G11 to Un\G14) after turning on then off Operating condition setting
request (Y9).

When the problem has been solved, check the program again.

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

Always connect the (V+) and (I+) terminals for current input as shown in the
external wiring example.

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

When selecting the time average processing, set the values that satisfy the
following condition.

+ Setting value > "4 (times) x sampling cycle"

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

Point />

If digital output values cannot be read even after the above actions are taken, the A/D converter module may be failed.

Please consult your local Mitsubishi representative.

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

Check item

Action

Is there any input signal error?

Check Input signal error detection flag (Un\G49).

(6) When a digital output value does not fall within the range of accuracy

Bunooyss|gnol] 9L |

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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(7) When the input signal of the external trigger terminal does not turn off

Check item

Action

Input by a switch with LED display

Connect a proper resistor so that the current which flows in the A/D converter
module is lower than the OFF current.

L60AD4-2GH L60AD4-2GH
o TRG _——— TRG
: leakage current .
resistor
M
L4 I GND +| -
] I - GND
) » Use one power supply only.
Sneak current caused by two power supplies + Connect a diode to prevent the sneak current. (Refer to the following
L60AD4-2GH figure.)
L L60AD4-2GH
TRG L
TRG
E1_ |+ -
- GND E1|, L E2 &
\ T- T- GND

E1>E2

(8) When an incorrect value is input from the external trigger terminal due to noise

Check item

Action

Noise may be taken as an input value.

Take the following measures.

» Do not tie the power cables and I/O cables to prevent excessive noise.
« Attach absorbers to the noise source such as relays or conductors used by
the same power supply to suppress the noise.
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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
The LED status is displayed.

No. LED name Status
D) RUN LED 0000H: Indicates the LED off.
0001H: Indicates the LED on.
2) ERR. LED Alternating indication between 0000H and 0001H: Indicates the LED flashing.
(Because the communication status of the A/D converter module is displayed on GX Works2,
3) ALM LED the values 0000H and 0001H are not always displayed evenly.)

(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 ("= Page 295, Appendix 7.1)

Item Intelligent function module switch
RANGE Switch 1
— Switch 2
— Switch 3
MODE Switch 4
— Switch 5
H/MW Information !|
Maritor Status Madule
m'_i Monitaing Model  LBOADA4-2GH Product 4101 na0noaooo-A
—— Display Format

®HEd  CoDEC

Haw LED Information Hfwd S Infarmation
Ttem Walue Item Walug Trem Walle Ttem Yalue
1) ! gL i} ALM 0000 o RANGE 0000
2) P |ERF. Qo000 - oo
B) - [ililal]
MODE aooo

anon

Stop Monitar

J0)UO WasAS 8ur Aq 8INPOJ J8HBAUOD /Y 84} JO SMiElS ey} Bupoayd 27| |
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APPENDICES

APPENDICES

Appendix 1 Details of /0 Signals

The following describes the details of the 1/O signals for the A/D converter module which are assigned to the CPU
module.

The 1/0 numbers (X/Y) described in Appendix 1 are for the case when the start I/O number of the A/D converter
module is set to 0.

Appendix 1.1 Inputsignal

(1) Module READY (XO0)

Module READY (XO0) 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 the A/D conversion is performed.
In the following cases, Module READY (XO0) turns off.
» In the offset/gain setting mode (In this case, the A/D conversion is performed.)
* When a watchdog timer error occurs in the A/D converter module (In this case, the A/D conversion is not
performed.)

(2) Warning output signal (X8)

Warning output signal (X8) turns on when the process alarm or rate alarm has been detected.

(a) Process alarm
» Warning output signal (X8) turns on when digital operation values of the A/D conversion enabled channels
exceed the ranges set for CH1 Process alarm lower lower limit value (Un\G86) to CH4 Process alarm
upper upper limit value (Un\G101) after the process alarm is validated. The ALM LED also turns on along
with the on of the signal.
» Warning output signal (X8) turns off when the digital operation 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.

(b) Rate alarm

» Warning output signal (X8) turns on when the change rate of digital output values of the A/D conversion
enabled channels at every rate alarm warning detection period exceed the ranges set for CH1 Rate alarm
upper limit value (Un\G126) to CH4 Rate alarm lower limit value (Un\G133) after the rate alarm is
validated. The ALM LED also turns on along with the on of the signal.

» Warning output signal (X8) turns off when the change rate of 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.

fffffff -+ Controlled by the A/D converter module

Warning output flag

(Process alarm) (Un\G50) 1 (Alert (process alarm or
Warning output flag 0 (Normal) N rate alarm)) N 0 (Normal)
)

(Rate alarm) (Un\G51) | /
1

I ON !

\

\ \
Warning output OFF 4 A OFF
signal (X8)
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(3) Operating condition setting completed flag (X9)

When changing the following settings, use Operating condition setting completed flag (X9) as an interlock
condition to turn on then off Operating condition setting request (Y9).

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

« CHO Time Average/Count Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4)

» Averaging process setting (for the Q64AD) (Un\G9)

» Averaging process setting (Un\G24)

* Input signal error detection setting (Un\G27)

+ Digital clipping enable/disable setting (Un\G29)

» Warning output setting (Un\G48)

+ Scaling enable/disable setting (Un\G53)

« CHO Scaling lower limit value (Un\G62, Un\G64, Un\G66, Un\G68)

» CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69)

« CHO Process alarm lower lower limit value (Un\G86, Un\G90, Un\G94, Un\G98)

« CHO Process alarm lower upper limit value (Un\G87, Un\G91, Un\G95, Un\G99)

» CHO Process alarm upper lower limit value (Un\G88, Un\G92, Un\G96, Un\G100)

« CHO Process alarm upper upper limit value (Un\G89, Un\G93, Un\G97, Un\G101)

+ CHO Rate alarm detection cycle setting value (Un\G118 to Un\G121)

+ CHO Rate alarm upper limit value (Un\G126, Un\G128, Un\G130, Un\G132)

« CHO Rate alarm lower limit value (Un\G127, Un\G129, Un\G131, Un\G133)

« CHO Input signal error detection setting value (Un\G142 to Un\G145)

+ CHO LPF Pass band edge frequency (Un\G300 to Un\G303)

+ CHO HPF Pass band edge frequency (Un\G308 to Un\G311)

« CHO BPF Pass band edge frequency (Low) (Un\G316, Un\G318, Un\G320, Un\G322)

+ CHO BPF Pass band edge frequency (High) (Un\G317, Un\G319, Un\G321, Un\G323)

« CHO Attenuation band width (Un\G332 to Un\G335)

» CHO Logging enable/disable setting (Un\G1000 to Un\G1003)

» CHO Logging data setting (Un\G1024 to Un\G1027)

» CHO Logging cycle setting value (Un\G1032 to Un\G1035)

» CHO Logging cycle unit setting (Un\G1040 to Un\G1043)

» CHO Logging points after trigger (Un\G1048 to Un\G1051)

» CHO Hold trigger condition setting (Un\G1056 to Un\G1059)

« CHO Trigger data (Un\G1064 to Un\G1067)

» CHO Trigger setting value (Un\G1082 to Un\G1085)

« CHO Loading interrupt enable/disable setting (Un\G1200 to Un\G1203)

+ CHO Logging load points setting value (Un\G1208 to Un\G1211)
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When Operating condition setting completed flag (X9) is off, the A/D conversion is not performed.
In the case of the following status, Operating condition setting completed flag (X9) turns off.
* When Operating condition setting request (Y9) is on

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

ON
_N
Module READY (XO0) !
i ON ON
Operating condition setting A ~\ o= OFF /—>|:\\
completed flag (X9) ) 0 7 \
/ AN \
// v ON 1 S~ II
’ n /‘ /
Operating condition setting / ’: L
request (Y9) ! \ K
\\ ON /I \\ ON
A/D conversion completed h s, OFF ‘A|

flag (XE)

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

(a) Offset/gain setting mode
When registering the value, which has been adjusted with the offset/gain setting, to the module, use Offset/gain
setting mode flag (XA) as an interlock condition to turn on then 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 (X0) OFF > >

T O

ON ON ? 2

>33

. . Qo

Offset/gain setting mode »N OFF .7 X X

status flag (XA) 2 4 ==

oN, [ =g

/ \ /, 'g g_’..

OFF g " OFF ae

User range write request (YA) Q =

80

(b) Normal mode o
3

In the user range restoration, use Offset/gain setting mode flag (XA) as an interlock condition to turn on then off 2

User range write request (YA).
For user range restoration, refer to the following.

« Saving/restoring offset/gain values ([~ 5 Page 60, Section 7.5)

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

ON
Module READY (XO0)
ON
Offset/gain setting mode flag (XA) OFF el /,’ OFF
\ |
ONFITTTNy]
OFF OFF

User range write request (YA)
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(5) Channel change completed flag (XB)

When changing a channel to perform the offset/gain setting, use Channel change completed flag (XB) as an
interlock condition to turn on then off Channel change request (YB).
For the offset/gain setting, refer to the following.

- Offset/gain Setting ([_ 5 Page 60, Section 7.5)

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

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

Gain specification (Un\G23)

ON
Channel change completed OFF ,/'\ ’f OFF
flag (XB) ON(\ \ \)
OFF - \"6FF

Channel change request (YB)

(6) Input signal error detection signal (XC)

Input signal error detection signal (XC) turns on when an analog input value exceeds the range set with CHO
Input signal error detection setting value (Un\G142 to Un\G145) in any channel which has been A/D conversion-
enabled, after the detection condition is set in Input signal error detection setting (Un\G27). When a
disconnection is detected, the signal ignores the setting for CHO Input signal error detection setting value
(Un\G142 to Un\G145), and turns on at the disconnection detection.

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

Input signal error detection
flag (Ung\G49) 0 ><Input signal error >< 0
| 7
,’ION /
f !
‘ ]
Input signal error detection OFF » \ "\ OFF
signal (XC) '\
ON 1\
/',’
OFF
Error clear request (YF) L

(a) When Input signal error detection signal (XC) turns on
» During conversion or unused (0) is stored in A/D conversion completed flag (Un\G10) for the
corresponding channels.
» The channel where the error was detected holds the preceding digital output value just before the error
detection in the buffer memory.
* The ALM LED flashes.

(b) When Input signal error detection signal (XC) turns off

* The ALM LED turns off.
» Latest error code (Un\G19) is cleared.

Point/’

When the analog input value falls within the range set, A/D conversion resumes even though Input signal error detection
signal (XC) is reset. When the first A/D conversion after the resumption is completed, A/D conversion completed flag
(Un\G10) turns to Conversion completed (1). (The ALM LED remains flashing.)

Averaging processing starts over after the A/D conversion resumes.
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(7) Maximum value/minimum value reset completed flag (XD)

Maximum value/minimum value reset completed flag (XD) turns on after the maximum and minimum values
stored in CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36) and CHO Minimum value (Un\G31, Un\G33,
Un\G35, Un\G37) are reset by turning on then off Maximum value/minimum value reset request (YD).

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

Maximum value/minimum value
storage area (Un\G30 to Un\G37) /’><\
] \
ON | !
// I’
-~ 1
Maximum value/minimum value { ‘\‘ OFF
reset request (YD) ! i
\ ON /
\ 1
K “»| OFF
Maximum value/minimum value

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 are converted.

(9) Error flag (XF)

Error flag (XF) turns on when an error occurs.

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

Latest error code (Un\G19
( ) 0 >< Error >/< 0

! s
/ 17
/7 T

/ ON

1
\
AN

Error flag (XF)

Error clear request (YF)

(a) Clearing the latest error code and Error flag (XF)

Turn on then off Error clear request (YF).

j/o
A
l
leubis ndu) |-} xipuaddy
sjeubis Q| Jo sjielaq | xipuaddy

233



Appendix 1.2  output signal

(1) Operating condition setting request (Y9)
To validate the following settings, turn on then off Operating condition setting request (Y9).
» A/D conversion enable/disable setting (Un\G0)
+ CHO Time Average/Count Average/Moving Average/Time lag filter constant (Un\G1 to Un\G4)
» Averaging process setting (for the Q64AD) (Un\G9)
» Averaging process setting (Un\G24)
* Input signal error detection setting (Un\G27)
« Digital clipping enable/disable setting (Un\G29)
» Warning output setting (Un\G48)
+ Scaling enable/disable setting (Un\G53)
« CHO Scaling lower limit value (Un\G62, Un\G64, Un\G66, Un\G68)
+ CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69)
» CHO Process alarm lower lower limit value (Un\G86, Un\G90, Un\G94, Un\G98)
« CHO Process alarm lower upper limit value (Un\G87, Un\G91, Un\G95, Un\G99)
« CHO Process alarm upper lower limit value (Un\G88, Un\G92, Un\G96, Un\G100)
+ CHO Process alarm upper upper limit value (Un\G89, Un\G93, Un\G97, Un\G101)
+ CHO Rate alarm detection cycle setting value (Un\G118 to Un\G121)
« CHO Rate alarm upper limit value (Un\G126, Un\G128, Un\G130, Un\G132)
+ CHO Rate alarm lower limit value (Un\G127, Un\G129, Un\G131, Un\G133)
« CHO Input signal error detection setting value (Un\G142 to Un\G145)
« CHO LPF Pass band edge frequency (Un\G300 to Un\G303)
+ CHO HPF Pass band edge frequency (Un\G308 to Un\G311)
« CHO BPF Pass band edge frequency (Low) (Un\G316, Un\G318, Un\G320, Un\G322)
« CHO BPF Pass band edge frequency (High) (Un\G317, Un\G319, Un\G321, Un\G323)
+ CHO Attenuation band width (Un\G332 to Un\G335)
+ CHO Logging enable/disable setting (Un\G1000 to Un\G1003)
» CHO Logging data setting (Un\G1024 to Un\G1027)
» CHO Logging cycle setting value (Un\G1032 to Un\G1035)
» CHO Logging cycle unit setting (Un\G1040 to Un\G1043)
» CHO Logging points after trigger (Un\G1048 to Un\G1051)
» CHO Hold trigger condition setting (Un\G1056 to Un\G1059)
» CHO Trigger data (Un\G1064 to Un\G1067)
« CHO Trigger setting value (Un\G1082 to Un\G1085)
+ CHO Loading interrupt enable/disable setting (Un\G1200 to Un\G1203)
+ CHO Logging load points setting value (Un\G1208 to Un\G1211)
For the timing of turning the signal on then off, refer to the following.

 Operating condition setting completed flag (X9) ({5 Page 230, Appendix 1.1 (3))
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(2)

User range write request (YA)

(a) Offset/gain setting mode

APPENDICES

Turn on then off User range write request (YA) to register values adjusted with the offset/gain setting in the A/D

converter module.
The data is written to the flash memory when this signal is turned off then on.
For the timing of turning the signal on then off, refer to the following.

+ Offset/gain setting mode flag (XA) ((Z5~ Page 231, Appendix 1.1 (4))

(b) Normal mode

()

(4)

()

Turn on then off User range write request (YA) to restore the user range.
For the timing of turning the signal on then off, refer to the following.

+ Offset/gain setting mode flag (XA) ([~ 5 Page 231, Appendix 1.1 (4))

Channel change request (YB)

Turn on then off Channel change request (YB) to change a channel to perform the offset/gain setting. For the

timing of turning the signal on then off, refer to the following.
+ Channel change completed flag (XB) ({_=— Page 232, Appendix 1.1 (5))

Maximum value/minimum value reset request (YD)

Turn on then off Maximum value/minimum value reset request (YD) to clear the maximum and minimum values
stored in CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36) and CHO Minimum value (Un\G31, Un\G33,

Un\G35, Un\G37).
For the timing of turning the signal on then off, refer to the following.

+ Maximum value/minimum value reset completed flag (XD) ([ Page 233, Appendix 1.1 (7))

Error clear request (YF)

To clear Error flag (XF), Input signal error detection signal (XC), and Latest error code (Un\G19), turn on then off

Error clear request (YF).
For the timing of turning the signal on then off, refer to the following.

« Input signal error detection signal (XC) ((_5— Page 232, Appendix 1.1 (6))
+ Error flag (XF) ((_5 Page 233, 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)

Set whether the A/D conversion is enabled or disabled for each channel.
For details on the A/D conversion enable/disable function, refer to the following.

« A/D Conversion Enable/disable Function (_Z~ Page 72, Section 8.3)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofloJo]o o lo|o]o]o]o [chacHslcHa]ch]
\ / /

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

(a) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Enabled (0). (All channels)

(2) CHO Time Average/Count Average/Moving Average/Time lag filter constant
(Un\G1 to Un\G4)

Configure the time, count, moving average, and time lag filter constant for each channel to which the averaging
processing is specified. The following table lists the setting range.

Processing method Setting value
Time average 2 to 5000 (ms)
Count average 4 to 65000 (times)

Moving average 2 to 1000 (times)
Time lag filter 1 to 500 (Times)

(a) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value

The default value is 0. (All channels)
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@ A channel where a value out of the above setting range is set brings about an error. The error code (300, 310, or 320)
is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. The A/D conversion is
performed with the setting before the error.

@ Set the time lag filter constant for Time lag filter. The value of the time constant (unit: ms) is the product of the time lag
filter constant and the sampling cycle. When a value out of the range is set, an error occurs. The error code (320) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. The A/D conversion is
performed with the setting before the error.

® The default value is 0. Change the value according to the processing method.

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

Write the setting of averaging processing for each channel when using a program for initial setting of the Q64AD.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o]o]o]o [chafonslerzleri] o o [ o [ o [cralcns|cHz]chi]

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

(a) Enabling the setting

To enable the setting, turn on then off Operating condition setting request (Y9) after setting Averaging process
setting (Un\G24) to Sampling processing (0).

Point/’

® When selecting the moving average, write 0 to Averaging process setting (for the Q64AD) (Un\G9), and write the moving
average setting to Averaging process setting (Un\G24).

@ In an operation with the A/D conversion timing set to External Trigger Convert Request (External Input Terminal) or
Internal Trigger Conversion Request (Buffer Memory), the setting value is ignored and Sampling processing (0) is set.

(b) Default value

The default value is Sampling processing (0). (All channels)
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(4) A/D conversion completed flag (Un\G10)

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

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[oJofofolo]ofo]o]o]o]o]o [cracns|cHa]ch]
/ /

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

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

When Enabled is set to CH1 and CH2, and all the A/D conversions in CH1 and CH2 are completed,
0003H (3) is stored in A/D conversion completed flag (Un\G10) as shown below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
loJoJoJoJoJofofofoJoJoJoJoJof[1]1]
CH4 CH3 CH2 CH1

/ /
0 0 0 3

(5) CHO Digital output value (Un\G11 to Un\G14)
The A/D-converted digital output value is stored in 16-bit signed binary.

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) Updating cycle
For the conversion cycle, refer to the following.
« Conversion cycle ([ Page 74, Section 8.4 (1) (c))

(6) Latest error code (Un\G19)

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

 Error Code List ((_5 Page 218, Section 11.4)
» Alarm Code List ({5 Page 222, Section 11.5)

(a) Clearing an error
Turn on then off Error clear request (YF).
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(7) Setting range (Un\G20)

The range which was set as the input range can be checked.

b15 to b12 b11 to b8 b7 to b4 b3 to b0
| CH4 | CH3 | CH2 | CH1
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 (uni-polar: current) EH
User range setting (bi-polar: voltage) FH

Point/’

@ Input range cannot be changed in Setting range (Un\G20).
For changing the setting, refer to the following.

+ Switch Setting (= Page 55, Section 7.2)
® FFFFH is set in the offset/gain setting mode.
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(8) Offset/gain setting mode Offset specification (Un\G22), Offset/gain setting

mode Gain specification (Un\G23)

Specify the channel to perform the offset/gain setting adjustment.

Offset/gain setting mode Offset specification (Un\G22): channel to adjust the offset
Offset/gain setting mode Gain specification (Un\G23): channel to adjust the gain

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

Offset/gain setting mode Offset specification (Un\G22) [ 0 [0 [0 | O | O | O [0 [O [ O | O | O | O |CH4/CH3|CH2|CH1
Offset/gain setting mode Gain specification (Un\G23) [ 0 [0 [0 |0 |0 | O |O [0 | O | O | O | O |CH4/CH3|CH2|CH1

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

(a) Default value
The default value is 0000H.

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 Disabled (0).
When the settings for both of them are configured at the same time, an error occurs. The error code (500) is stored in
Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

@ For details on the 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)

Configure the setting when selecting sampling or averaging processing for each channel.
Averaging processing includes time average, count average, moving average, time lag filter, low pass filter, high

pass filter, and band pass filter.

b15 to b12 b11

to

b8 b7 to

b4 b3 to

b0

CH4 |

CH3

CH2

CH1

Processing method

Setting value

Sampling processing OH
Time average 1H
Count average 2H

Moving average 3H
Time lag filter 4H
Low pass filter 5H
High pass filter 6H

Band pass filter 7H

(a) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value

The default value is Sampling processing (0). (All channels)

Point/

® When using Averaging process setting (for the Q64AD) (Un\G9), the value set in Averaging process setting (Un\G24) is
ignored. (The operation is performed according to Averaging process setting (for the Q64AD) (Un\G9).)

@ In an operation with the A/D conversion timing set to External Trigger Convert Request (External Input Terminal) or
Internal Trigger Conversion Request (Buffer Memory), the setting value is ignored and Sampling processing (0) is set.

@ A channel where a value out of the above setting range is written operates with the sampling processing.
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(10)Input signal error detection setting (Un\G27)

Set the detection method of input signal errors for each channel.

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

| CH4 | CH3 | CH2 | CH1
Detection method Setting value
Disable OH
Upper and Lower Detection 1H
Lower Detection 2H
Upper Detection 3H
Disconnection Detection 4H

(a) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Disable (0). (All channels)

Point/’

@ A channel where a value out of the above setting range is set brings about an error.
Error code (810) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. The
operation is performed with the setting before the error.

@ 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 the other range is set to Disconnection Detection (4), an error occurs. Error code (820) is
stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

(11)Digital clipping enable/disable setting (Un\G29)

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 ((_5 Page 121, Section 8.11)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofoJo]o o o|o]o]o]o [chacHslcHa]ch]
/ /

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

(a) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Disabled (1). (All channels)
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(12)CHO Maximum value (Un\G30, Un\G32, Un\G34, Un\G36), CHO Minimum value
(Un\G31, Un\G33, Un\G35, Un\G37)

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

* When turning on then off Operating condition setting request (Y9) changes the setting

* When Maximum value/minimum value reset request (YD) is turned on then off

Point/’

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

® When the following functions are used, the values calculated by each function are 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).
 Digital clipping function
» Scaling function
+ Shift function
« Difference conversion function

(13)Offset/gain range specification (Un\G46)

The input range can be changed in the offset/gain setting.
Set uni-polar (current: 000EH) or bi-polar (voltage: 000FH) as the user range.

Input range Setting value
Uni-polar (current) 000EH
Bi-polar (voltage) 000FH

(a) Enabling the setting
When Channel change request (YB) is turned on then off, the setting of the input range is enabled.

(b) Default value
The default value is 0000H.

Point/’

When a value out of the setting range above is set, an error occurs. The error code (171) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.
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(14)Warning output setting (Un\G48)

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

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[o]o[o]o [chafenslerzlcri] o [ o [ o | o [cralcns|cHz|chi]

/ / / /

Data for b12to b15  Rate alarm setting  Data for b4 to b7 Process alarm setting
are fixed to "0". 0: Enable are fixed to "0". 0: Enable
1: Disable 1: Disable

(a) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Disable (1). (All channels)

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

Input signal status can be checked with this flag for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofofloJo]o o lo|o]o]o]o [chacHslcHa]chi]
\ / /

Data for b4 to b15 are fixed to "0". 0: Normal
1: Input signal error

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

(b) Clearing Input signal error detection flag (Un\G49)

Input signal error detection flag (Un\G49) can be cleared in the following two procedures.
« Turn on then off Operating condition setting request (Y9)
» Turn on then off Error clear request (YF)
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(16)Warning output flag (Process alarm) (Un\G50)

Whether the Process alarm is the upper limit warning or lower limit warning can be checked for each channel.

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

50|08 0|l50|0 0|5 0|0 0|s 0| o
:3(g3|z3|g2|z2|e2|z2(g2
OQC|IST|IeT|5T|eT|5T|oC|5CT
ofofojojojofo OEEE;?;Q;%’:%;E;E;
CE|CE|ICE|CE|CE|CE|CE|GE
/ /
Data for b8 to b15 are fixed to "0". 0: Normal
1: Alarm on

(a) Warning output flag (Process alarm) (Un\G50) status
* When the value is out of the range specified in CH1 Process alarm lower lower limit value (Un\G86) to
CH4 Process alarm upper upper limit value (Un\G101), Warning output flag (Process alarm) (Un\G50)

corresponding to each channel is turned to Alarm ON (1).
» When a warning is detected in any A/D conversion enable or process alarm output enable channels,

Warning output signal (X8) also turns on.

(b) Clearing Warning output flag (Process alarm) (Un\G50)
» When the digital operation value returns within the setting range, the flag is automatically cleared.
» When Operating condition setting request (Y9) is turned on then off, it is cleared.

(17)Warning output flag (Rate alarm) (Un\G51)

Whether the Rate alarm is the upper limit warning or lower limit warning is checked for each channel.

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

50|08 0|l50|0 0|5 0|0 0| 0| o
z3|g22(z2|g2|z2(g2|z2|22
OQC|IST|IeT|5ST|eT|5T|ogC|5QT
ofofojojojofo OEZ}"Z?;"I’;%;%;E;E;
CE|CE|CE|CGE|CE|CE|CE|GE
/ /
Data for b8 to b15 are fixed to "0". 0: Normal
1: Alarm on

(a) Warning output flag (Rate alarm) (Un\G51) status
* When the value is out of the range of the set change rate specified in CH1 Rate alarm upper limit value
(Un\G126) to CH4 Rate alarm lower limit value (Un\G133), Warning output flag (Rate alarm) (Un\G51)

corresponding to each channel is turned to Alarm ON (1).
* When a warning is detected in any A/D conversion enable or rate alarm output enable channels, Warning

output signal (X8) also turns on.

(b) Clearing Warning output flag (Rate alarm) (Un\G51)
* When the digital output value returns within the setting range, the flag is automatically cleared.
» When Operating condition setting request (Y9) is turned on then off, it is cleared.
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(18)Scaling enable/disable setting (Un\G53)

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

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
[oJofofloJo]o o lo|o]o]o]o [chacnslcra]chi]
/ /

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

(a) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Disabled (1). (All channels)

(19)CHO Digital operation value (Un\G54 to Un\G57)

A digital operation value obtained by the digital clipping function, scaling function, shift function, or difference
conversion function is stored in 16-bit signed binary.

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

L Data section
Sign bit

1: Negative
0: Positive

Point/

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

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

+ Scaling Function ([ 5 Page 109, Section 8.9)

(a) Setting range

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

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 0. (All channels)

Point/’

® When a value set to a channel is out of the setting range above or a value not satisfying "scaling upper limit value >
scaling lower limit value", an error occurs at the channel. Error code (900 or 910) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

@ Change the setting value since 0 is set as the default value.

® When Scaling enable/disable setting (Un\G53) is set to Disabled (1), the settings for CHO Scaling lower limit value
(Un\G62, Un\G64, Un\G66, Un\G68) and CHO Scaling upper limit value (Un\G63, Un\G65, Un\G67, Un\G69) are
ignored.
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(21)CHO Process alarm lower lower limit value (Un\G86, Un\G90, Un\G94, Un\G98),
CHO Process alarm lower upper limit value (Un\G87, Un\G91, Un\G95, Un\G99),
CHO Process alarm upper lower limit value (Un\G88, Un\G92, Un\G96,
Un\G100), CHO Process alarm upper upper limit value (Un\G89, Un\G93,
Un\G97, Un\G101)

Set the range of the digital operation value for each channel.

For details on the process alarm, refer to the following.
* Process alarm ([__ Page 101, Section 8.8.1)

(a) Setting range
* The setting range is between -32768 and 32767.
« Configure the four-step setting of process alarm upper upper limit value, process alarm upper lower limit
value, process alarm lower upper limit value, and process alarm lower lower limit value.

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value
The default value is 0. (All channels)

Point/’

® When a value out of the setting range above or a value not satisfying 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. Error code (6 A0) is stored in Latest error code (Un\G19), Error flag (XF)
turns on, then the ERR. LED turns on. The operation is performed with the setting before the error.

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

® When the following functions are used, warning targets are digital operation values that reflect the operations of each
function. Set values considering operation results of each function.
« Digital clipping function
+ Scaling function
+ Shift function
« Difference conversion function
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(22)CHLO Rate alarm detection cycle setting value (Un\G118 to Un\G121)

Set the cycle to check the change rate of digital output values for each channel.

The product of the setting value and the conversion cycle is the value for the cycle to detect the warning of a rate
alarm.

(a) Setting range
The setting range is between 1 and 32000 (times).

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 1 (time). (All channels)

Point/’

A channel where a value out of the above setting range is set brings about an error.
Error code (710) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

(23)CHLO Rate alarm upper limit value (Un\G126, Un\G128, Un\G130, Un\G132),
CHLI Rate alarm lower limit value (Un\G127, Un\G129, Un\G131, Un\G133)

Set the change rate range of the digital output value for each channel.
For details on the rate alarm, refer to the following.

+ Rate alarm ([__5~ Page 104, Section 8.8.2)
(a) Setting range

» The setting range is between -32768 and 32767 (-3276.8 to 3276.7%) (set in a unit of 0.1%).
» Configure the two-step setting of the rate alarm upper limit value and rate alarm lower limit value.

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 0. (All channels)

Point/’

® When a value out of the above setting range or a value not satisfying the formula of rate alarm lower limit value < rate
alarm upper limit value is set to a channel, an error occurs in the channel. Error code (700) is stored in Latest error code

(Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. The operation is performed with the setting before the
error.

@® Change the setting value since 0 is set as the default value.
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(24)CHO Input signal error detection setting value (Un\G142 to Un\G145)

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

« Input Signal Error Detection Function ((_ = Page 95, Section 8.7)

(a) Setting procedure
* The setting range is between 0 and 250 (0 to 25.0%). Set it in a unit of 1 (0.1%).
» The input signal error detection upper and lower limit values are calculated as follows based on the input
signal error detection setting value. The calculated input signal error detection upper and lower limit values
vary depending on the input range used.

[Input signal error detection upper limit value]

. Input signal error
_ Gain value of ( Gain value of ~ _ Offset value of ) " detection setting value

each range each range each range 1000

[Input signal error detection lower limit value]

Input signal error
Lower limit value < Gain value of _ Offset value of > N detection setting value

of each range each range each range 1000

When the input signal error detection setting value is set to 100 (10%)
Range 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

100
=-4-(20-4) x =-2.4mA
1000

» Conditions vary as follows depending on the setting in Input signal error detection setting (Un\G27).

Input signal error detection setting (Un\G27) Detection condition

At the input signal error detection upper limit value or the input signal error detection lower
Upper and Lower Detection (1) P d PP put sig

limit value
Lower Detection (2) At the input signal error detection lower limit value
Upper Detection (3) At the input signal error detection upper limit value

* In 2mA or less, or 0.5V or less

* The setting for CHO Input signal error detection setting value (Un\G142 to Un\G145) is

Disconnection Detection (4) 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 then off Operating condition setting request (Y9) to enable the setting.

(c) Default value
The default value is 5% (50). (All channels)

Point/’

A channel where a value out of the above setting range is set brings about an error.
Error code (800) is stored in Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. The
operation is performed with the setting before the error.
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(25)CHO Shifting amount to conversion value (Un\G150 to Un\G153)

Set the shifting amount to conversion value used for the shift function for each channel.

The digital operation value to which the shifting amount to conversion value is applied is stored in CHO Digital
operation value (Un\G54 to Un\G57) for each channel.

For details on the shift function, refer to the following.

« Shift Function (%~ Page 116, Section 8.10)

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
The setting range is between -32768 and 32767.
(b) Enabling the setting

When the value is set, the shifting amount to conversion value which was set turns valid regardless of turning
on then off Operating condition setting request (Y9).

(c) Default value

The default value is 0. (All channels)

(26)Mode switching setting (Un\G158, Un\G159)

Set the setting value for the mode to be switched to.

Setting value
Mode to be switched to
Un\G158 Un\G159
Normal mode 0964H 4144H
Offset/gain setting mode 4144H 0964H

(a) Enabling the setting

Turn on 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 0 and Operating condition setting completed flag (X9) turns
off.

After checking that Operating condition setting completed flag (X9) is off, turn off Operating condition setting
request (Y9).

Point/’

When a value out of the above setting range is written, the mode is not switched and only the operating condition is
changed.
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(27)A/D conversion timing monitor value (Un\G160)

The value corresponding to the A/D conversion timing set in "Drive Mode Setting" is stored.

For details on the trigger conversion function, refer to the following.

 Trigger Conversion Function ([_ 5 Page 161, Section 8.14)

Setting for A/D conversion timing Setting value
Normal 0
External Trigger Convert Request (External Input Terminal) 1
Internal Trigger Conversion Request (Buffer Memory) 2

(28)Inside trigger conversion request (Un\G161)

The conversion request of when "Internal Trigger Conversion Request (Buffer Memory)" is set as the A/D
conversion timing set in "Drive Mode Setting" is performed.
For details on the trigger conversion function, refer to the following.

« Trigger Conversion Function ((_= Page 161, Section 8.14)

Inside trigger conversion request Setting value
No request 0
Conversion request 1

(a) Default value
The default value is No request (0).

Point/’

® When a value out of the above range is set, an error occurs. Error code (2201) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, then the ERR. LED turns on. A/D conversion is not performed.

@ To perform A/D conversion again using Inside trigger conversion request (Un\G161), change the setting in Inside trigger
conversion request (Un\G161) from Conversion request (1) to No request (0).
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(29)Trigger conversion completed flag (Un\G162)

Trigger conversion status can be checked with this flag.
For details on the trigger conversion function, refer to the following.

« Trigger Conversion Function ({_ 5 Page 161, Section 8.14)

Trigger conversion status Trigger conversion completed flag (Un\G162)
Waiting for the completion 0
Conversion completed 1

(a) Trigger conversion completed

» With "External Trigger Convert Request (External Input Terminal)" or "Internal Trigger Conversion Request
(Buffer Memory)" set in "Drive Mode Setting", the A/D conversion by trigger conversion request is turned to
Conversion completed (1) when the conversion of all the channels where the A/D conversion is enabled are
completed.

» When Trigger conversion completed clear request (Un\G163) is turned from No request (0) to Clear request
(1) with Trigger conversion completed flag (Un\G162) being Conversion completed (1), the setting in Trigger
conversion completed flag (Un\G162) is turned to Waiting for the completion (0).

(b) Clearing Trigger conversion completed flag (Un\G162)

Turn on then off Operating condition setting request (Y9) to clear Trigger conversion completed flag (Un\G162).
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(30)Trigger conversion completed clear request (Un\G163)
Set this area to change the setting in Trigger conversion completed flag (Un\G162) from Conversion completed
(1) to Waiting for the completion (0).
For details on the trigger conversion function, refer to the following.

« Trigger Conversion Function ([_=— Page 161, Section 8.14)

Internal trigger conversion request Setting value
No request 0
Clear request 1

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

ON ON
Trigger conversion request [
OFF | OFF ;
l‘ I,
: /
\ i
Digital operation value 0 ><\ A/D conversion value ><\A/D conversion value
i i
Conversion . ON ! ON
Trigger conversion completed (1) \A K \‘ v
completed flag (Un\G162) Waiting for OFF | Jorr !
the completion (0) . '
ON! ON’
Trigger conversion completed Clear request (1) ) \A )
clear request (Un\G163) No request (0) _OFF ¢ OFF

(a) Default value
The default value is No request (0).

Point/’

® When the setting in Trigger conversion completed flag (Un\G162) is Waiting for the completion (0), the setting does not
change even if Trigger conversion completed clear request (Un\G163) is turned from No request (0) to Clear request (1).

@ The setting in Trigger conversion completed flag (Un\G162) is Conversion completed (1) unless Trigger conversion
completed clear request (Un\G163) is turned from No request (0) to Clear request (1). When trigger conversion request is
input without changing the setting, A/D conversion is performed and the digital output value and digital operation value
are updated.

@® When a value out of the above range is set, an error occurs. Error code (2202) is stored in Latest error code (Un\G19),
Error flag (XF) turns on, then the ERR. LED turns on. Trigger conversion completed flag (Un\G162) does not change.
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(31)CHO Difference conversion trigger (Un\G172 to Un\G175)

Use this buffer memory area as a trigger to start or stop the difference conversion for each channel.
For details on the difference conversion function, refer to the following.

- Difference Conversion Function ({_ 5 Page 125, Section 8.12)

Difference conversion trigger Setting value
No request 0
Trigger request 1

(a) Starting/Stopping the difference conversion

* When the setting value is turned from No request (0) to Trigger request (1), the difference conversion
starts.

* When the setting value is turned from Trigger request (1) to No request (0), the difference conversion
stops.

(b) Default value

The default value is No request (0). (All channels)

Point/’

A channel where a value other than the above values is set brings about an error. Error code (370) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. The difference conversion continues.

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

This area stores the digital operation value at the start of the difference conversion as the difference conversion
reference value.

For details on the difference conversion function, refer to the following.
- Difference Conversion Function ((_5 Page 125, Section 8.12)

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
The setting range is between -32768 and 32767.

Point/’

@ The difference conversion reference value is updated when CHIO Difference conversion trigger (Un\G172 to Un\G175) is
turned from No request (0) to Trigger request (1).

® Even if CHO Difference conversion status flag (Un\G190 to Un\G193) is turned from Converting difference (1) to Not
converted (0), CHO Difference conversion reference value (Un\G180 to Un\G183) is not cleared.
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(33)CHO Difference conversion status flag (Un\G190 to Un\G193)

Difference conversion status can be checked with this flag.

For details on the difference conversion function, refer to the following.
- Difference Conversion Function ((_5— Page 125, Section 8.12)

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 from No request (0) to Trigger
request (1), CHO Difference conversion status flag (Un\G190 to Un\G193) is turned to Converting difference
(1).

» When CHO Difference conversion trigger (Un\G172 to Un\G175) is turned from Trigger request (1) to No
request (0), CHO Difference conversion status flag (Un\G190 to Un\G193) is turned from Converting
difference (1) to Not converted (0).

» The setting in CHO Difference conversion status flag (Un\G190 to Un\G193) is Converting difference (1)
during difference conversion and is Not converted (0) before difference conversion.

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

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

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofoflololofofo]o]o]o]o [crachs|cHacH]

/ /
Data for b4 to b15 are fixed to "0". 0: User range
(Even when the value is set, (bi-polar: voltage)
the setting value is ignored.) 1: User range

(uni-polar: current)

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

This area restores the offset/gain setting value in user range setting.
When the offset/gain setting of the user range setting is restored, the data used is stored with the following
operation.

» Writing the initial setting by programming tool

» Turning on Operating condition setting request (Y9)*1

» Turning on User range write request (YA) (in offset/gain setting mode)
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*1 The data is not saved when the setting value is written to Mode switching setting (Un\G158, Un\G159).
When restoring the offset/gain setting value in user range setting, set the data saved in this area to the same area

in the A/D converter module where the data is restored.

For the setting procedure of offset/gain values or saving and restoring offset/gain values, refer to the following.
- Offset/gain Setting ((_3 Page 60, Section 7.5)
« Saving and Restoring Offset/gain Values ((_ 3 Page 174, Section 8.18)
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(36)CHO LPF Pass band edge frequency (Un\G300 to Un\G303)

Set the pass band edge frequency for the low pass filter for each channel.
For details on the digital filter, refer to the following.

« Digital filter ((_5— Page 79, Section 8.4 (5))

(a) Setting range
For the setting range, refer to the following.
+ How to use the digital filters ((_5— Page 81, Section 8.4 (5) (b))

(b) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 0. (All channels)

Point/’

A channel where a value other than the above values is set brings about an error. Error code (2300) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.

(37)CHO HPF Pass band edge frequency (Un\G308 to Un\G311)

Set the pass band edge frequency for the high pass filter for each channel.
For details on the digital filter, refer to the following.

- Digital filter ((_=— Page 79, Section 8.4 (5))

(a) Setting range
For the setting range, refer to the following.
» How to use the digital filters ((_5— Page 81, Section 8.4 (5) (b))

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value
The default value is 0. (All channels)

Point/’

A channel where a value other than the above values is set brings about an error. Error code (2310) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.
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(38)CHLO BPF Pass band edge frequency (Low) (Un\G316, Un\G318, Un\G320,
Un\G322), CHO BPF Pass band edge frequency (High) (Un\G317, Un\G319,
Un\G321, Un\G323)

Set the pass band edge frequency for the band pass filter for each channel.

For details on the digital filter, refer to the following.
- Digital filter (5~ Page 79, Section 8.4 (5))

(a) Setting range
For the setting range, refer to the following.
+ How to use the digital filters ((_5— Page 81, Section 8.4 (5) (b))

(b) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 0. (All channels)

Point/’

A channel where a value other than the above values is set brings about an error. Error code (2320) is stored in Latest error
code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on.
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(39)CHO Attenuation band width (Un\G332 to Un\G335)

Set the attenuation band width, the boundary between the attenuation band and stop band, for each channel.
For details on the digital filter, refer to the following.

« Digital filter ((_5— Page 79, Section 8.4 (5))
[For the low pass filter]
Set the attenuation band width for each channel.
The sum of the LPF Pass band edge frequency and attenuation band width is the boundary between the
attenuation band and stop band.
Frequency higher than the sum of the LPF Pass band edge frequency and attenuation band width is attenuated.
[For the high pass filter]
Set the attenuation band width for each channel.
The difference between the HPF Pass band edge frequency and attenuation band width is the boundary between
the attenuation band and stop band.
Frequency lower than the difference between the HPF Pass band edge frequency and attenuation band width is
attenuated.
[For the band pass filter]
Set the attenuation band width for each channel.

+ The difference between the BPF Pass band edge frequency (Low) and attenuation band width is the
boundary between the lower attenuation band and stop band. Frequency lower than the difference between
the BPF Pass band edge frequency (Low) and attenuation band width is attenuated.

+ The sum of the BPF Pass band edge frequency (High) and attenuation band width is the boundary between
the higher attenuation band and stop band. Frequency higher than the sum of the BPF Pass band edge
frequency (High) and attenuation band width is attenuated.

(a) Setting range
For the setting range, refer to the following.
+ How to use the digital filters ((_> Page 81, Section 8.4 (5) (b))

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 0. (All channels)
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(40)CHO Logging enable/disable setting (Un\G1000 to Un\G1003)

Set whether the logging is enabled or disabled for each channel.

For details on the logging function, refer to the following.
 Logging Function ({5 Page 129, Section 8.13)

Logging enable/disable setting Setting value
Enable 0
Disable 1

(a) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Disable (1). (All channels)

Point/’

@ Enabling the setting starts the logging.

@ A channel where a value other than the above values is set brings about an error. Error code (2000) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. Logging cannot be performed.
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(41)CHO Logging hold request (Un\G1008 to Un\G1011)
Use Logging hold request (Un\G1008 to Un\G1011) as a trigger to hold (stop) the logging at any timing during the
logging for each channel.
For details on the logging function, refer to the following.
« Logging Function ({7~ Page 129, Section 8.13)

Logging hold request Setting value
OFF 0
ON 1

(a) Operation of the logging hold processing

* In the case that CHO Hold trigger condition setting (Un\G1056 to Un\G1059) is set to Logging hold
request (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 Hold trigger condition setting (Un\G1056 to Un\G1059) is set to either of Level
trigger (condition: above) (1), Level trigger (condition: below) (2), or Level trigger (condition: pass through)
(3), 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.

* In the case that CHO Hold trigger condition setting (Un\G1056 to Un\G1059) is set to Outside trigger (4),
when an external trigger is detected after CHO Logging hold request (Un\G1008 to Un\G1011) changes
from OFF (0) to ON (1), the logging hold processing starts. When the outside trigger is enabled, use
Logging hold request (Un\G1008 to Un\G1011) as an interlock to operate the outside trigger.

+ If CHO Logging hold request (Un\G1008 to Un\G1011) is turned from ON (1) to OFF(0) during logging
hold processing, the hold status (stop) is cleared and the logging restarts.

» The hold status (stop) of logging can be checked with CHO Logging hold flag (Un\G1016 to Un\G1019).

(b) Default value
The default value is OFF (0). (All channels)

Point/’

@ A channel where a value other than the above values is set brings about an error. Error code (2070) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. 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.
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(42)CHO Logging hold flag (Un\G1016 to Un\G1019)
Hold (stop) status of logging can be checked with this flag.

For details on the logging function, refer to the following. For details on the logging function, refer to the following.
 Logging Function ({5 Page 129, Section 8.13)

Hold (stop) status of logging Stored value
OFF 0
ON 1

» Logging hold flag (Un\G1016 to Un\G1019) is turned to ON (1) when the status of logging changes to the
hold (stop) from the status in which the logging is recording data in the logging data storage area.

* 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).

(43)CHO Logging data setting (Un\G1024 to Un\G1027)
When the logging function is used, set whether the logging data type is Digital output value or Digital operation
value for each channel.
For details on the logging function, refer to the following.

 Logging Function ({5 Page 129, Section 8.13)

Target of logging Setting value
Digital output value 0
Digital operation value 1

(a) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Digital operation value (1). (All channels)

Point/’

@ A channel where a value other than the above values is set brings about an error. Error code (2030) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED 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
data setting (Un\G1024 to Un\G1027) is ignored.
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(44)CHO Logging cycle setting value (Un\G1032 to Un\G1035), CHO Logging cycle
unit setting (Un\G1040 to Un\G1043)

Set the cycle of storing the logging data for each channel.
+ Set a value for one cycle in CHO Logging cycle setting value (Un\G1032 to Un\G1035).
» Set a unit of cycle in CHO Logging cycle unit setting (Un\G1040 to Un\G1043).

For details on the logging function, refer to the following.

« Logging Function ([_ 7~ Page 129, Section 8.13)

(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 G Setting valu(euc:‘f\g:-ltl):l‘thc:fgginn\g :z:; unit setting Setting range( Srf, \z‘I:IIOD:;Iz.t:ggLi:?G?;(::)setting value
ps 0 40 to 32767
ms 1 1 to 32767
s 2 1 to 3600

(b) Actual logging cycle
The actual logging cycle is an integral multiple of the conversion cycle of the digital output value or digital
operation value.

When the A/D conversion is performed for CH1 to CH4 with the sampling processing
— The actual logging cycle is an integral multiple of 80us (40us x 2) 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 then off Operating condition setting request (Y9) to enable the setting.

(d) Default value

* The default value is 4 for CHO Logging cycle setting value (Un\G1032 to Un\G1035). (All channels)
* The default value is ms (1) for CHO Logging cycle unit setting (Un\G1040 to Un\G1043). (All channels)

Point/’

® In the channel where the following conditions are set, an error occurs. Error code (2010) is stored in Latest error code
(Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. Logging cannot be performed.
» When a value out of the above setting range is set in either CHO Logging cycle setting value (Un\G1032 to
Un\G1035) or CHO Logging cycle unit setting (Un\G1040 to Un\G1043)
* When the set logging cycle is below the update cycle of data to be logged

® When CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to Disable (1), the settings for CHO Logging
cycle setting value (Un\G1032 to Un\G1035) and CHIO Logging cycle unit setting (Un\G1040 to Un\G1043) are ignored.
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(45)CHO Logging points after trigger (Un\G1048 to Un\G1051)
When the logging function is used, set the number of data points recorded from the rise of hold trigger (a request
to stop logging) to logging holding (stops) for each channel.
For details on the logging function, refer to the following.
» Logging Function ([ > Page 129, Section 8.13)

(a) Setting range
The setting range is between 1 and 10000.

(b) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value
The default value is 5000. (All channels)

Point/

® A channel where a value out of the above setting range is set brings about an error. Error code (2040) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED 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
points after trigger (Un\G1048 to Un\G1051) is ignored.
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(46)CHO Hold trigger condition setting (Un\G1056 to Un\G1059)

Set the hold trigger condition to be used by the logging function for each channel.

» To use the hold trigger request, set CHO Hold trigger condition setting (Un\G1056 to Un\G1059) to Logging
hold request (0).

» To use the logging level trigger, set CHO Hold trigger condition setting (Un\G1056 to Un\G1059) to either
Level trigger (condition: above) (1), Level trigger (condition: below) (2), or Level trigger (condition: pass
through) (3).

» To use the logging outside trigger, set CHO Hold trigger condition setting (Un\G1056 to Un\G1059) to
Outside trigger (4).

For details on the logging function, refer to the following.

+ Logging Function ([~ Page 129, Section 8.13)

Setting Setting value
Logging hold request 0
Level trigger (condition: above) 1

Level trigger (condition: below)

Level trigger (condition: pass through)

Al N

Outside trigger

(a) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Logging hold request (0). (All channels)

Point/’

® A channel where a value other than the above values is set brings about an error. Error code (2050) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED 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 Hold
trigger condition setting (Un\G1056 to Un\G1059) is ignored.
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(47)CHO Trigger data (Un\G1064 to Un\G1067)

When the logging function is used, set the buffer memory address monitored for the condition of level trigger
rising for each channel.
For details on the logging function, refer to the following.

+ Logging Function ((_ =~ Page 129, Section 8.13)

(a) Setting range
The setting range is between 0 and 4999.

(b) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

Channel Default value Buffer memory to be monitored
CH1 54 CH1 Digital operation value (Un\G54)
CH2 55 CH2 Digital operation value (Un\G55)
CH3 56 CH3 Digital operation value (Un\G56)
CH4 57 CHA4 Digital operation value (Un\G57)

Point/’

® A channel where a value out of the above setting range is set brings about an error. Error code (2060) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. Logging cannot be performed.

@ Set CHO Digital output value (Un\G11 to Un\G14), CHO Digital operation value (Un\G54 to Un\G57), Level data O
(Un\G1072 to Un\G1081), or a buffer memory address with "R" in List of Buffer Memory Addresses to CHO Trigger data
(Un\G1064 to Un\G1067).

El Buffer memory address, system area, etc. with "R/W" or "W" in List of Buffer Memory Addresses
For the details on the buffer memory address, refer to the following.
« List of Buffer Memory Addresses ([__ _ Page 33, Section 3.5)

267
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(48)Level data OO (Un\G1072 to Un\G1081)

This area stores the data to be monitored when the level trigger of the logging function is used. Ten 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 129, Section 8.13)

(a) Application example

To monitor the data register D100 in the CPU module and operate the level trigger in CH1, create a program as
follows.

1. SetCH1 Trigger data (Un\G1064) to 1073 (Level data 1). (When Level data 1 is used)

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

X10 Yl Xx19 U
f I {} [MOV D100  G1073

(b) Setting range
The setting range is between -32768 and 32767.

(c) Default value
The default value is 0 for all channels.

(49)CHO Trigger setting value (Un\G1082 to Un\G1085)

When the logging function is used, set a level where a level trigger is generated for each channel.
For details on the logging function, refer to the following.

» Logging Function ([_— Page 129, Section 8.13)

(a) Setting range
The setting range is between -32768 and 32767.

(b) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value

The default value is 0. (All channels)
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(50)CHO Head pointer (Un\G1090 to Un\G1093)
The buffer memory address where the oldest data is stored can be checked in CHO Logging data (Un\G5000 to
Un\G44999). The difference between the buffer memory address where the oldest data is stored and the start
address in CHO Logging data (Un\G5000 to Un\G44999) is stored.
For details on the logging function, refer to the following.

 Logging Function ((_5~ Page 129, Section 8.13)

When the value of CH2 Head pointer (Un\G1091) is 8551

CH2 Logging data

Un\G15000
Latest data— Un\G23550
Un\G23551 <« [ Oldestdata_|
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 the first 10000 points is being logged from beginning of
the logging. After the 10001st data, CHO Head pointer (Un\G1090 to Un\G1093) increases one by one each time data is
stored.

® When CHO Logging hold request (Un\G1008 to Un\G1011) is turned from ON (1) to OFF (0), CHO Head pointer
(Un\G1090 to Un\G1093) is cleared to 0.
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(51)CHO Latest pointer (Un\G1098 to Un\G1101)

The buffer memory address where the latest data is stored can be checked in CHO Logging data (Un\G5000 to
Un\G44999). The difference between the buffer memory address where the latest data is stored and the start

address in CHO Logging data (Un\G5000 to Un\G44999) is stored. For details on the logging function, refer to
the following.

« Logging Function ([_ 5~ Page 129, Section 8.13)

When the value of CH2 Latest pointer (Un\G1099) is 8550

CH2 Logging data

Un\G15000
Un\G23550 <[ Oldestdata_|
Latest data — Un\G23551 23550 = 15000 + 8550
Un\G24999
Poi
oint
@® CHO Latest pointer (Un\G1098 to Un\G1101) increases one by one each time data is stored from the beginning of
logging.

@® When CHO Logging hold request (Un\G1008 to Un\G1011) is turned from ON (1) to OFF (0), CHO Latest pointer
(Un\G1098 to Un\G1101) is cleared to 0.

(52)CHO Number of logging data (Un\G1106 to Un\G1109)

The number of data stored in the logging data storage area can be checked during the logging. For details on the
logging function, refer to the following.

+ Logging Function ([~ Page 129, Section 8.13)

Point/

® The number of logging data increases one by one each time data is stored from the beginning of logging.

® When the value in the logging data storage area reaches 10000, CHO Number of logging data (Un\G1106 to Un\G1109)
is fixed to 10000 since the value is overwritten from the start again.

® When CHO Logging hold request (Un\G1008 to Un\G1011) is turned from ON (1) to OFF (0), CHO Number of logging
data (Un\G1106 to Un\G1109) is cleared to 0.
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(53)CHO Trigger pointer (Un\G1114 to Un\G1117)
The address of buffer memory which stores the data of when a hold trigger (a request to stop logging) is executed
can be checked in CHO Logging data (Un\G5000 to Un\G44999).
The difference between the address of buffer memory which stores the data of when a hold trigger (a request to
stop logging) is executed and the start address in CHO Logging data (Un\G5000 to Un\G44999) is stored.
For details on the logging function, refer to the following.

 Logging Function ([__5— Page 129, Section 8.13)

When the value of CH2 Trigger pointer (Un\G1115) is 8550

CH2 Logging data

Un\G15000

Un\G23550 <— |Data of when a trigger was executed
23550 = 15000 + 8550

Un\G24999

Point/

® When CHO Logging hold request (Un\G1008 to Un\G1011) is turned from ON (1) to OFF (0), CHO Trigger pointer
(Un\G1114 to Un\1117) is cleared to 0.

(54)CHO Logging cycle monitor value (Un\G1122 to Un\G1133)

This area stores 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 then 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 ([_ =~ Page 129, Section 8.13)

b15 to b0
Un\G1122 s
Un\G1123 ms
Un\G1124 us

When the calculated value of logging cycle in CH1 is 6960us

sassalppy Alowsy Jayng Jo s|iejeq g xipuaddy

Buffer memory address Stored value
un\G1122 0(s)
Un\G1123 6 (ms)
Un\G1124 960 (us)

271



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

The time that the hold trigger (a request to stop logging) is detected is recorded.
For details on the logging function, refer to the following.

* Logging Function ({5 Page 129, Section 8.13)

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
Item Storage contents Storage example™
First two dl.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
* Tuesday: 2
Day of th k 2H
ay ot fhe wee * Wednesday: 3
« Thursday: 4
« Friday: 5
« Saturday: 6

*1 Those are values when a hold trigger (a request to stop logging) 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 to Un\G1011) is turned from ON (1) to OFF (0), CHO Trigger detection time
(Un\G1154 to Un\G1169) is cleared to 0.

(56)CHO Loading interrupt enable/disable setting (Un\G1200 to Un\G1203)

Set whether the logging load detection function is enabled or disabled for each channel.

Generates an interrupt to the CPU module by setting a read pointer each time the number of data equal to the
logging load points setting value is logged while CHO Loading interrupt enable/disable setting (Un\G1200 to
Un\G1203) is set to Enable (0). For details on the logging function, refer to the following.

« Logging Function ([ 7~ Page 129, Section 8.13)

(a) Enabling the setting

Turn on then off Operating condition setting request (Y9) to enable the setting.

(b) Default value
The default value is Disabled (1). (All channels)

Point/’

@ A channel where a value other than Enable (0) and Disable (1) is set brings about an error. Error code (2500) is stored in
Latest error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. Logging cannot be performed.

@ The interrupt pointer to be used is preset but can be changed. To change the interrupt pointer, set the corresponding
interrupt pointer with PLC Parameter of GX Works2.
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(57)CHO Logging load points setting value (Un\G1208 to Un\G1211)

An interrupt is generated to the CPU module each time the number of data equal to the set points is stored for

each channel.
For details on the logging function, refer to the following.

+ Logging Function ((_ =~ Page 129, Section 8.13)

(a) Setting range
The setting range is between 10 and 10000.

(b) Enabling the setting
Turn on then off Operating condition setting request (Y9) to enable the setting.

(c) Default value
The default value is 1000. (All channels)

Point/

® A channel where a value out of the above setting range is set brings about an error. Error code (2510) is stored in Latest
error code (Un\G19), Error flag (XF) turns on, then the ERR. LED turns on. Logging cannot be performed.

@ Set a value whose integral multiple is 10000. When a value whose integral multiple does not become 10000 is set for
CHO Logging load point setting value (Un\G1208 to Un\G1211), the actual logging load point becomes a maximum value
whose integral multiple is 10000 within the set range.

@® The value set in CHO Logging load points setting value (Un\G1208 to Un\G1211) is stored in CHO Logging load points
monitor value (Un\G1232 to Un\G1235).

(58)CHO This logging load pointer (Un\G1216 to Un\G1219)

In the interrupt processing with the logging load detection function used, the head pointer read from CHO
Logging data (Un\G5000 to Un\G44999) is stored. The stored value is calculated by the following formula each
time the number of data equal to the logging load points monitor value is logged.

This logging load pointer = Latest pointer*1 - Logging load points monitor value + 1

*1 Indicates the address where the latest data is stored in the logging data storage area.
For details on the logging function, refer to the following.

+ Logging Function ([(_=— Page 129, Section 8.13)

(a) Default value
The default value is -1. (All channels)
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(59)CHO Last logging load pointer (Un\G1224 to Un\G1227)

The this logging load pointer of when the previous pointer detection interrupt occurs is stored. This area is used
to detect overlap of the interrupt processing of logging load pointer detection.
For details on the logging function, refer to the following.

+ Logging Function ([~ Page 129, Section 8.13)

(a) Default value

The default value is -1. (All channels)

(60)CHO Logging load points monitor value (Un\G1232 to Un\G1235)

The value set in CHO Logging load points setting value (Un\G1208 to Un\G1211) is stored for each channel.
For details on the logging function, refer to the following.

* Logging Function (I~ 5 Page 129, Section 8.13)

Point/’

® When a value whose integral multiple does not become 10000 is set for CHO Logging load points setting value

(Un\G1208 to Un\G1211), the maximum value whose integral multiple is 10000 within the range set in CHO Logging load
points setting value (Un\G1208 to Un\G1211) is stored.

@® No values are stored in the channel where CHO Logging enable/disable setting (Un\G1000 to Un\G1003) is set to
Disable (1).
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(61)Latest address of error history (Un\G1800)

The latest address of error history is stored.

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

Up to 16 errors that occurred in the module are recorded.

b15 to b8 b7 to b0
un\G1810 Error code
Un\G1811 First two digits of the year Last two digits of the year
uUn\G1812 Month Day
Un\G1813 Hour Minute
un\G1814 Second Day of the week
uUn\G1815
: 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
* Tuesday: 2
Day of the week  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.

(63)CHO Logging data (Un\G5000 to Un\G44999)

This area stores the logged data. Up to 10000 data can be stored per channel. After the 10001st data for CHO
Logging data (Un\G5000 to Un\G44999) for each channel, the logging is continued overwriting the data from the
head.

For details on the logging function, refer to the following.

+ Logging Function ([_ =~ Page 129, Section 8.13)

Point />

® \When Operating condition setting request (Y9) is turned on then off, the logging data in all the channels are cleared.

@ Even if CHO Logging hold request (Un\G1008 to Un\G1011) is turned from ON (1) to OFF (0) and the logging restarts,
the logged data is not cleared to 0.
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Appendix 3 1/O Conversion Characteristic of A/D
Conversion

1/0 conversion characteristic of A/D conversion means the slope of the line connected between the offset value and
gain value of when the analog signal (voltage or current input) from outside of the programmable controller is
converted to the digital value.

(1) Offset value

The analog input value (voltage or current) corresponding to the digital output value 0.

(2) Gain value

The analog input value (voltage or current) corresponding to the digital output value 32000.
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(3) Voltage input characteristic

The following graph shows the voltage input characteristic.

Practical analog input range

APPENDICES

32767 ——————————— T
32000
3) 4)
2)4 1)
Digital output value O T ————
-768
-32000
-32768 T2 .
-15 -10 -5 01 5 10 15
Analog input voltage (V)
Practical analog input range
‘ o
32767
32000
5)
Digital output value 0
-8000
-8768 | T
-32000
32768, -10 -5 01 5 10 15
Analog input voltage (V)
No. Input range setting Offset value Gain value Digital output value™ Maximum resolution
1) 1to 5V 1V 5V 125uV
0 to 32000
2) 0to 5V oV 5V 156uV
3) -10 to 10V ov 10V -32000 to 32000
312.5uV
4) 0to 10V ov 10V 0 to 32000
5) 1 to 5V (Extended mode) 1V 5V -8000 to 32000 125uV
_ Us.er range setting “ - -32000 to 32000 200“\/*3
(bi-polar: voltage)
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Set the offset value and gain value in user range setting within the range satisfying the following conditions.

*1
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)) > 6.4V
*2 When analog input exceeds 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
-768
0 to 5V
-10 to 10V -32768
0to 10V -768 32767
1 to 5V (Extended mode) -8768
User range setting 32768

(bi-polar: voltage)

*3 Maximum resolution in the user range setting.

Point/’

@ Use the value within the practical analog input range and practical digital output range for each input 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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(4) Current input characteristic

The following graph shows the current input characteristic.

Practical analog input range
| »|
32767 ' S
32000

2)—\

Vs

Digital output value 0

-768
-32000
-32768
-30 -20 -10 0 4 10 20 30
Analog input current (mA)
Practical analog input range
< N|
< al
67— s
32000
3) >
°
3
3
Digital output value 0 >9<‘-
w
-8000 =
8768 [ 9
o
3
<
(]
3,
o
=}
-32000 2
-327 bS]
3 68—30 -20 -10 0 4 10 20 30 L
Analog input current (mA) %-
C"_"‘.
No. Input range setting Offset value Gain value Digital output value™? Maximum resolution o
1) 4 to 20mA 4mA 20mA 500nA g
0 to 32000
2) 0 to 20mA OmA 20mA 625nA 9
)
3) 4 to 20mA (Extended mode) 4mA 20mA -8000 to 32000 500nA §
- @,
_ Usrflr range setting “ 1 0 to 32000 400nA™ g
(uni-polar: current)
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*1 Set the offset value and gain value in user range setting within the range satisfying the following conditions.

If the following conditions are not satisfied, A/D conversion may not be properly performed.
* gain value < 20mA, offset value > OmA
* ((gain value)-(offset value)) > 12.8mA

*2 When analog input exceeds the range of the 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
-768
0 to 20mA
4 to 20mA (Extended mode) -8768 32767
U tti
ser range setting 768

(uni-polar: current)

*3 Maximum resolution in the user range setting.

Point/’

@ Use the value within the practical analog input range and practical digital output range for each input 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 if the offset/gain setting and input range are changed and thus the input characteristic is changed, the accuracy
does not change and is kept within the range of the described performance specifications.

The following graph shows the fluctuation range of accuracy when the range of -10 to 10V is selected.

The reference accuracy is +0.05% (+16digit) and the temperature coefficient is +40.1ppm/°C or less. (Except when

noise influences.)
L — Fluctuation
¢ range

32000

Digital output value 0

-32000
-10 0 10

Analog input value (V)

Aoeinooy uoisIaAuo) /Y t Xipueddy
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Appendix O Dedicated Instruction

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

Appendix 5.1

Instruction list

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

Instruction

Description

G(P).OFFGAN

» The operation mode is changed to the offset/gain setting mode.
» The operation mode is changed to the normal mode.

G(P).0GLOAD

The offset/gain setting value in the user range setting is read out to the CPU module.

G(P).OGSTOR

The offset/gain setting 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 _[L || {C.OFFGAN | un | ® H
Command
| | [~
GP.OFFGAN _f— || [oP.OFFGAN _Un | ® H
Internal device JOO
Setting data R, ZR uomGO Zn Constant Others
Bit Word Bit Word K, H,$
® - o -

(1) Setting data

Device Description Setting range Data type
Un Start /0 number of module 0to FEH BIN 16 bits
Mode change
0: Ch d to th I mod
@ anged to the norma mo e . 0.1 BIN 16 bits
1: Changed to the offset/gain setting mode
When a value other than the above is set, the mode is changed to the offset/gain setting mode.

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

Point/’

® When the mode is switched from the offset/gain setting mode to the normal mode, Module READY (X0) turns off then on.
Note the initial setting process is performed at the switching of the mode if a sequence program executes the initial
setting when Module READY (XO0) turns on.

Nv9440'(d)D 2°G xipueddy
uononasu| pajeolpaq G xipuaddy

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

(3) Errors

The instruction has no errors.
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(4) Program example

The following shows the program of the A/D converter module installed in /O number X/Y10 to X/Y1F, with the
conditions where turning on M10 switches the operation mode to the offset/gain setting mode, and turning off
M10 restores the operation mode to the normal mode.

Switches to the offset/gain setting mode.

M10 Stores the setting data of the
i {MOV K1 D1 1 dedicated instruction (G.OFFGAN)
in D1.
{G.OFFGAN U1t D1 1 Dedicated instruction (G.OFFGAN)
X1A
— | i Processing in offset/gain setting mode
Switches to the normal mode.
M10 Stores the setting data of the
1} {MOV KO D1 7T dedicated instruction (G.OFFGAN)
in D1.
{ G.OFFGAN u1 D1 ] Dedicated instruction (G.OFFGAN)
X1A
£ f Processing in normal mode

{END ]
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Appendix 5.3 G(r).0GLOAD

Command

G.OGLOAD L | [GOGLOAD| un | & | © }—|

Command

GP.OGLOAD f~ | Grocior0] i | ® | © }_{
Internal device JOO Constant
Setting data R, ZR uo\eO Zn onstan Others
Bit Word Bit Word K, H, $
® - 0 -
© O -
(1) Setting data
Device Description Setting range Data type
Un Start /0 number of module 0 to FEH BIN 16 bits
Within th f
® Start number of device where the control data is stored I |n' ° range ° Device name
specified device
@ Device which turns on for one scan at the processing completion of the dedicated instruction Within the range of Bit
. ; i
In error completion, (D)+1 also turns on. specified device

avo190(d)o €6 xipuaddy
uononasu| pajeolpaq G xipuaddy
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(2) Control data

Device Item Setting data Setting range Set by
® System area — — —

The status on instruction completion is
©+1 Completion status (s)t:ol:li(:ﬁal completion — System

Other than 0: Error completion (error code)

Specify the type of offset/gain setting value to

read out.

0: User range (bi-polar: voltage)
(®)+2 Pass data classification setting™ 1: User range (uni-polar: current) 0000H to 000FH User

b15 b8 b7 b6 b5 b4 b3 b2 bi

| 0 | ~ | ~ | ~ | ~ | ~ | 0 |CH4|CH3|CH2|CH1|
(®)+3 System area — — —
©+4 CH1 Industrial shipment setting offset value (L) — — System
@+5 CH1 Industrial shipment setting offset value (H) — — System
©+6 CH1 Industrial shipment setting gain value (L) — — System
©+7 CH1 Industrial shipment setting gain value (H) — — System
©+8 CH2 Industrial shipment setting offset value (L) — — System
©+g CH2 Industrial shipment setting offset value (H) — — System
©+10 CH2 Industrial shipment setting gain value (L) — — System
©+11 CH2 Industrial shipment setting gain value (H) — — System
@+12 CH3 Industrial shipment setting offset value (L) — — System
©+13 CH3 Industrial shipment setting offset value (H) — — System
©+14 CH3 Industrial shipment setting gain value (L) — — System
©+15 CH3 Industrial shipment setting gain value (H) — — System
@+15 CH4 Industrial shipment setting offset value (L) — — System
©+17 CH4 Industrial shipment setting offset value (H) — — System
©+18 CH4 Industrial shipment setting gain value (L) — — System
@+19 CH4 Industrial shipment setting gain value (H) — — System
©+20 CH1 User range setting offset value (L) — — System
©+21 CH1 User range setting offset value (H) — — System
©+22 CH1 User range setting gain value (L) — — System
©+23 CH1 User range setting gain value (H) — — System
©+24 CH2 User range setting offset value (L) — — System
@+25 CH2 User range setting offset value (H) — — System
@+26 CH2 User range setting gain value (L) — — System
©+27 CH2 User range setting gain value (H) — — System
©+23 CH3 User range setting offset value (L) — — System
@+29 CH3 User range setting offset value (H) — — System
©+30 CH3 User range setting gain value (L) — — System
©+31 CH3 User range setting gain value (H) — — System
@+32 CH4 User range setting offset value (L) — — System
@+33 CH4 User range setting offset value (H) — — System
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Device Item Setting data Setting range Set by
©+34 CH4 User range setting gain value (L) — — System
©+35 CH4 User range setting gain value (H) — — System

*1 Configure the setting of Pass data classification setting®+2 only.
When the data is written to the area to be set by system, offset/gain setting values are not correctly read out.

(3) Functions

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

+ The interlock signal of the G(P).OGLOAD instruction includes a completion device® and a completion

status indication device ©+1.

(a) Completion device

The device turns on at the END processing for the scan where the G(P).OGLOAD instruction is completed, and
turns off at the next END processing.

(b) Completion status indication device
This device turns on then 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 e —————————

ON G(P).OGLOAD instruction
G(P).OGLOAD OFF [ 5
instruction

‘ON

Completion device @ —m—m——— s

EON: Execution failed

H AT H
Completion status oFF | + OFF: Execution succeeded W
indication device ©)+1 | 1 scan
(4) Errors

The instruction has no errors.
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(5) Program example

The following shows the program to read out the offset/gain setting value of the A/D converter module, which is
installed in 1/0O number X/Y10 to X/Y1F, by turning on M11.

Sets a control data.

11
N.'“ [MOV Ko D102 1 Specifies voltage.

{SET M12 1

Reads a offset/gain setting value.

!“2 Dedicated instruction
1 g
f {GP.OGLOAD ut D100 M20 }(GP.OGLOAD)
M20 M21
i iy {RST M12 1

M2|0 NIIZII
r 10

I Processing when an instruction execution is failed |

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

Command

G.OGSTOR _ L || [GOGSTOR| un | ® | ® H

Command
GP.OGSTOR f~ I GrossToR] un | © | © H
Internal device JOnO
Setting data R, ZR uoGO Zn Constant Others

Bit Word Bit Word K H,$

® - 0 -

© © -

(1) Setting data
Device Description Setting range Data type
Un Start I/0O number of module 0to FEH BIN 16 bits

Within the range of
@*1 Start number of device where the control data is stored L g 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.

HO1S90(d)D +°G xipueddy
uononasu| pajeolpaq G xipuaddy
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(2) Control data

Device Item Setting data Setting range Set by

® System area — — —

The status on instruction completion is
®+ Completion status Zt:olzlz(:ﬁal completion — System

Other than 0: Error completion (error code)

The value which is set for Pass data

classification setting ©+2 by the

G(P).OGLOAD instruction is restored.
®+2 Pass data classification setting 0: User range (bi-polar: voltage) 0000H to 000FH System

1: User range (uni-polar: current)

b15 8 b7 b6 b5 b4 b3 b2 b1l

| 0 | ~ | ~ | ~ | ~ | ~10 CH4|CH3|CH2|CH1|
@.,.3 System area — — —
@.,.4 CH1 Industrial shipment setting offset value (L) — — System
@+5 CH1 Industrial shipment setting offset value (H) — — System
@+5 CH1 Industrial shipment setting gain value (L) — — System
@+7 CH1 Industrial shipment setting gain value (H) — — System
©+8 CH2 Industrial shipment setting offset value (L) — — System
©+g CH2 Industrial shipment setting offset value (H) — — System
@+10 CH2 Industrial shipment setting gain value (L) — — System
@+11 CH2 Industrial shipment setting gain value (H) — — System
©+12 CH3 Industrial shipment setting offset value (L) — — System
@+13 CH3 Industrial shipment setting offset value (H) — — System
@+14 CH3 Industrial shipment setting gain value (L) — — System
@+15 CH3 Industrial shipment setting gain value (H) — — System
©+16 CH4 Industrial shipment setting offset value (L) — — System
@+17 CH4 Industrial shipment setting offset value (H) — — System
@+18 CH4 Industrial shipment setting gain value (L) — — System
©+1g CH4 Industrial shipment setting gain value (H) — — System
@+20 CH1 User range setting offset value (L) — — System
@+21 CH1 User range setting offset value (H) — — System
@+22 CH1 User range setting gain value (L) — — System
©+23 CH1 User range setting gain value (H) — — System
@+24 CH2 User range setting offset value (L) — — System
©+25 CH2 User range setting offset value (H) — — System
©+26 CH2 User range setting gain value (L) — — System
@+27 CH2 User range setting gain value (H) — — System
@+28 CH3 User range setting offset value (L) — — System
©+2g CH3 User range setting offset value (H) — — System
@+30 CH3 User range setting gain value (L) — — System
@+31 CH3 User range setting gain value (H) — — System
@+32 CH4 User range setting offset value (L) — — System
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Device Item Setting data Setting range Set by
@+33 CH4 User range setting offset value (H) — — System
@+34 CH4 User range setting gain value (L) — — System
@+35 CH4 User range setting gain value (H) — — System

(3) Functions

(a)

(b)

» The offset/gain setting value in the user range setting stored in the CPU module is restored to the A/D
converter module.

» The interlock signal of the G(P).OGSTOR instruction includes a completion device © and a completion
status indication device ©®+1.

» The reference accuracy after the restoration of the offset/gain setting value decreases approximately three
times or less compared to that before the restoration.

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.

Completion status indication device
This device turns on then off depending on the status of the G(P).OGSTOR instruction completion.
* Normal completion: The device is kept to be off.
» Error completion: The device turns on at the END processing for the scan where the G(P).OGSTOR
instruction is completed, and turns off at the next END processing.

END END END END
processing  processing processing processing
Program e
Execution completion of the
ON G(P).OGSTOR instruction
G(P).OGSTOR OFF [ ;
instructon  — "ttt/ T T
1ON

B S|

Completion device @ —m———— s

ON: Execution failed

Completion status OFF  OFF: Execution succeeded&

indication device (D)+1 : | 1 scan

(4) Errors
In the following cases, an error occurs and an error code is stored in a completion status area (S)+1.
Error code Description of operation error

161 The G(P).OGSTOR instruction is executed in offset/gain setting mode.

162 The G(P).OGSTOR instruction is continuously executed.
» The G(P).OGSTOR instruction is executed to the model different from the one to which the G(P).OGLOAD instruction

163 is executed.
* The G(P).OGSTOR instruction has been executed before the execution of the G(P).OGLOAD instruction.
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(5) Program example

The following shows the programs to write the offset/gain setting value to the A/D converter module, which is
installed in 1/0O number X/Y10 to X/Y1F, by turning off M11.

Sets a control data.

it [SET Mi3 3
Restores a offset/gain setting value.
M

Dedicated instruction

L I
GP.OGSTOR ut D100 M30
' - (GP.OGSTOR)
M30 M31
} I {RsT M13 1

MGIO
T

1=
-

I Processing when an instruction execution is failed

{END 1
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Appendix 5 Dedicated Instruction
Appendix 5.4 G(P).OGSTOR
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Appendix 6 Checking Serial Number and Function
Version

For details on how to check the serial number and function version, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual
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Appendix 7 When Using GX Developer

Appendix 7 describes the operating procedure when GX Developer is used.

(1) Compatible software version
For the compatible software versions, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

Appendix 7.1  operation of GX Developer

Configure the setting on the following window when using GX Developer.

Window name Application Reference

I/O assignment Set the type of module installed and the range of I/O signal. Page 295, Appendix 7.1 (1)

Switch setting Configure the switch setting of an intelligent function module. Page 296, Appendix 7.1 (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".

O Parameter 2> [PLC parameter] => [I/O assignment]

L parameter, setting @

PLCname  |PLCsystem  |PLCHle  |PLCRASH)  |PLCRAS(Z)  |Device  |Pogram  |Bootfle | SFC |
140 azzignment ]Built-in Ethernet port ] Built-in /0 function setting

140 Azzignment
Slat Type todel name Paints Starty’ -

FLC FLC

FLC Built-in [0 function

0r=-0) Intell.

10+1)

20+2)

33

4[+-4)

5[]

Switch zetting

0010, Detailed setting|

1Epoint
LEOAD4-2GH 1Epaint

LR ENERENERE]
LR ENERENERE]

Sl (= (5 5 Uy (N o fem

Azzigning the |/0 address iz not necessary az the CPU does it automatically.
Leaving thiz zetting blank will not cauze an emor to ocour.

Jadojonag X9 jo uonesadQ |-/ xipuaddy
Jadojansg X9 Buisn usypp 2 xipuaddy

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 /O number of the A/D converter module.
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(2) Intelligent function module switch setting

Configure the setting from "Switch setting" in "PLC parameter".

O Parameter = [PLC parameter] => [I/O assignment] => Click the _switchsettina | button.

Switch setting for I/0 and intelligent function module g|
Inputformat— [HEX, = |« Select "HEX".
Slot Type todel name Switch 1 | Switch 2| Switch 3| Switch 4 Swilchﬁ“
0 _|PLC PLC
1 |PLC Built-in |0 function
2 |0r-m Inteli LE0AD4-2GH 0000 0000 0000 0000) 0000
3 [1E)
4 |22
5 a3
5 |44
7|55
g |66
3 |7+7)
10 |8F-8)
| 11 9r-3) -
< | v[]
End Cancel
Item Setting item
Analog input range Input range setting
4 to 20mA OH
0 to 20mA 1H
1to 5V 2H
0to 5V 3H
Input range setting 10 to 10V aH
(CH1 to CH4) -10to
|:| |:| |:| |:| H 4 to 20mA (Extended AH
CH4 CH3CH2 CH1 mode)
1 to 5V (Extended mode) BH
User range setting EH
(uni-polar: current)
User range setting EH
(bi-polar: voltage)
Switch 2 0: Fixed (blank)
Switch 3 0: Fixed (blank)
OO0«
e e
4 A
OH: Fixed
A/D Conversion Timing*3
) OH: Normal
Switch 4 1H: External Trigger Convert Request (External Input Terminal)
2H to FH (value other than OH and 1H)*1*2
: Internal Trigger Conversion Request (Buffer Memory)
OH: Fixed
Drive Mode Setting
OH : Normal (A/D Converter Processing) Mode
1H to FH (value other than OH)*" : Offset-Gain Setting Mode
Switch 5 0: Fixed (blank)
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*1
*2

*3

APPENDICES

The operation is the same when any value within the setting range is set.

If the operation mode is set to Normal (A/D converter processing) mode (OH), Normal (OH), External Trigger Convert
Request (External Input Terminal) (1H), or Internal Trigger Conversion Request (Buffer Memory) (2H to FH) can be set
as the A/D conversion timing.

If the operation mode is set to Offset-Gain Setting Mode (1H to FH), the setting for the A/D conversion timing is ignored
and the operation mode is set to Normal (OH) in the internal operation.

If the operation mode is set to Normal (A/D converter processing) mode (OH) and a value other than Normal (OH) is set
as the A/D conversion timing, the mode transitions to the trigger conversion mode when the system is powered off then
on or the CPU module is reset. The trigger conversion function can be used in the trigger conversion mode.
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Appendix 8 External Dimensions
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The following figure shows the external dimensions of A/D converter module.
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*The manual number is given on the bottom left of the back cover.
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304

© 2013 MITSUBISHI ELECTRIC CORPORATION



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.

. 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 SDHC 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.
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