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@SAFETY PRECAUTIONS@®

(Read these precautions before using this product.)

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

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

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

( )

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

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

\_ J

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

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

[Design Precautions]

/\WARNING

® 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

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

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

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

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

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

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

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

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

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

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

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

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

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

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

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

applications agreed to by Mitsubishi and provided further that no special quality assurance or fail-safe, redundant or
other safety features which exceed the general specifications of the PRODUCTSs are required. For details, please
contact the Mitsubishi representative in your region.



INTRODUCTION

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

This manual describes the functions and programming of a 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 correcitly.

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.

M Target module: L60AD4-2GH

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

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

@ Operating procedures are explained using GX Works2. When using GX Developer, refer to the following.
+ When using GX Developer ((__=  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, 13JZ235>

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

1. shows operating
procedures.

O shows mouse
operations.™

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

shows setting or
operating examples.

L] shows reference
manuals.

Point
Setthe type of the connected module in "Type”. Seting a different type resuits in "SPUNIT LAY ERR "
[ shows Fortiie modle, the 110 be the same in acdition o the 1/O assignment seting.

reference pages.

is used for
screen names and items.

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.

711

Setting method

(1) Setting'parameters

(3).Operating\grocedure
# 1. Open the "PLC Parameter” dialog box.

2. Select the "VO Assignment" tab.

X Jroject window=> [Parameter] >{PLC parameter]
- -

The chapter of
the current page is shown.

J

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

For details, refer to the following

Sefting "Start X/Y" enables modification on the start 0 numbers assigned to connected modules.

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

4 (11 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

Item Description Reference
T St e type ot e comecied moe P e T 12
osd N [T p————, P T e 718
Pans S e f pits 3ssgned o s st Page T e 714
S Specy s 1O mambar ot ssch st P T ST 1%
Swich et Configure the switch seting of the builtin 0 or inteligent function modues. Page 74, Section 716 o
e gf f The section of
Dt st Page 75, Section 717 g8 .
e e 23 the current page is shown.
23
EEL

{ ka0, secion422)

Point Pshows notes that

Function Module” in the Project window.

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

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

requires attention.

@ shows useful

information.

*1 The mouse operation example (for GX Works2) is provided below.
F MELSOFT Series GX Works? (Unset Project) — [[PRG] MAIN]
s
i Pmject Edit Find/Feplace Gompile  View Online Debug  Diagnn:
Menu bar WLLLES P g 238 o (T e ol | B B B | = o o 8 20
[Ex] O [Online] &> [Write to PLC..] ] o ) R S e e e O
Select [Online] on the menu bar,
and then select [Write to PLC...]. i Navigation X (o] [PRG] MAIN
o
) ) . ! - CF iy = Gy 2] B
A window selected in the view selection area is displayed. 5 ﬁ,,aramaer'ﬂ i
=3 Intellizert Fumction Madule
QO Project window 5> [Parameter] § Glabal Device Com ment
o> [PLC Parameter] £ o Powran Settie
Select [Project] from the view selection = () Program
area to open the Project window. & ﬂm:m Gomment
In the Project window, expand [Parameter] and - g Dewvice Memory
select [PLC Parameter]. Device Iniial Vs e
J.h Project
| ;
View selection area +| L User Library
18] Gonnection Destination
Unlabeled

13



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

‘Command

— {ssocciose [w] & | @ | © Structure of the instruction

in the ladder mode

Intemal device JD\-D Consta N
O shows the devices el B I e I I e B s
applicable to the instruction @ - [ o o - o -
) — T - — T
® At — an — — —
" File registers set for each local device or program cannot be used
Descriptions of { 7~ Setting side
CTIp {1).Sefting data < User : Device value is set by the user.
setting data and data type Setiing data Description Setby | Dataupe s X . .
0 Sy — T ystem: Device value is set by
& Connection number (Setting range: 1 to 16) User BIN 16-bit the CPU module.
o Strt mamber of the Gevice fom which control dta e siored Devicename
Start number of the device which tumns on for one s¢an upon System 73
5 completion of the instruction Bit Febel
(®+1 alsotums on when failed. o §
o H
Descriptions of #_(2) Control data B3
control data (if any) Device item Description settingrange [J  setby \ = 2
EVR E— - - - is
- Compietion status is stored gg
S COMPIERON | (0 Completed - Sysiem 53
o S5 | e 000 P (Eror o)

14



Detailed descriptions {13) Function
Of the |nstru Ctlon This instruction closes a connection specified in &). (Disconnection of a connection)
The result of the SP. SOCCLOSE instruction can be checked with the completion device, )+ 0 and @ + 1
- Completion device @ +0
Tumns on in the END processing of a scan after completion of the SP.SOCCLOSE instruction, and tums off in
1he next END processing.
- Completion device B+ 1
Tums on or off according to the result of the SP.SOCCLOSE instruction.

State Description
When
g | Remansat.
v ofa scanater = oCCLo: and tams off
Wnentalled | 1 tne next ENO processing

Conditions for the error and {(4) Error
A detection of an operation error tumns on the Emor flag (SM0) and a corresponding error code is stored in SDO
error codes .

For the errors not described in

this manual, refer to the following « The connection number specified for 3 is other than 1 to 16
s . (Error code: 4101)
- odaule + The device numbers specified for & and @ exceed the device point range.

MELSEC-L CPU Modul

. . (Error code: 4101)
US?I‘ s Manual (Hardware_ Design, « An invalid device is speciied
Maintenance and Inspection) (Ermor 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 Application
Simple program example(s) B Gpen completon sgnal
and descriptions of the devices used ot Openrequest Sanel
o0 SPSGCCLOSE insvueton convd Gaa
M200 'SP.SOCCLOSE instruction completion device
+ Program
Sl s e g

vape om0 wy

ANJI—P—’—(SFSB W x oma wan Y Comedontaicoss

i sawg sooccicos
v

vago v
- s SET w202 Nosmal compieten
i SET wzaz Eror comgiaton

f1 w7 Pessting PSO2CLOSE
ity
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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

N

T

=y

L

» The following devices can be used.

Internal device Link direct i i
Setting . File device Intelllgentfunt_:tlon Im_:lex o *3
data (system, user) i Joa module device register | Constant Others
g uoeO zn
Bit Word Bit Word

P 1,J,U,D
Applicable X, Y, M, L, T, ST, C, D, x D’Y N ’
device™! SM,F,B,SB, | W, SD, SW, R, ZR — voeOo z K,H,E, $ ElL T’R '
evice FX, FY'2 FD, @O BL{S V

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

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

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




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 LI72GF15-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

[

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.

/\/\/\> >
/ VY O\ i

Analog to digital
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

l Power conditioner> i

00000000000000

18



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 - Sensor

P

S|

s\

S

aE\

]

s s\ Vo

ERAAA

Device memory of
| | Transfer the CPU module

WV L60AD4-2GH

—

[} A\ 1 to 1000th data
» Loggingis \/‘
a completed. 1 to 1000th data —
» Logging 1001 to 2000th data Transferring 100000 points l [N
L} 2001 to 3000th data of logging data by using R o
1 3001 to 4000th data an interrupt program. = g
. 4001t 5000th data | 1> - | 100000 vz
¥ Waiting for 5001 to 6000th data S " - points 33
n logging 6001 to 7000th data 8 7]
1 7001 to 8000th data =
. 8001 to 9000th data S
M 9001 to 10000th data »
L] ----- -.

_J
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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 |07 =========-=--mmmommmes

Low frequency

Mid frequency

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

4 N

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.

M

Example) Low pass filter processing using a ladder program

MBPW
t

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
J 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)

»
»

E* D3004  E0.00279 D3104 7}

E+ D3104  D3100 J

A
v

<

{E* D3006  E-0.0423 D3106

{E+ D3106  D3100

(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. ([~ Page 79, Section 8.4 (5))
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1.2.2

CHAPTER 1 A/D CONVERSION MODULE

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.

Transferring logging data
by using an interrupt program

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

v

Logging is
completed.

1 to 1000th data

Logging

1001 to 2000th data

2001 to 3000th data

3001 to 4000th data

4001 to 5000th data

Waiting for

5001 to 6000th data

logging

6001 to 7000th data

7001 to 8000th data

8001 to 9000th data

9001 to 10000th data

Logging of the
converted data

——

Target data

After band pass filter

After high pass filter

Using the digital filtering function,
the target data are processed preferred data.
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1 23 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
s A/D
CH1 I+ conversion
V-/1-
|
— 1
V+ . .
AID Dual channel isolation
CH2 I+ conversion
V-/I- Isolate between CH1/CH2 and
— 1 / CH3/CH4 to prevent the effects

é of noise.

— —1
V+

A/D
l>_<:e=>{ CH3 | I+ conversion
V-/I-
|
—  —1

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

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 