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Purpose of This Course )

This course is for those who are using the intelligent function modules of MELSEC-Q Series for the first time or have only
recently started using them.

The course teaches how to use the intelligent function modules by using a relatively easy digital-analog converter module and
engineering software called "GX Works2."
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LUCLIEGLE Course Structure )

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 The basics of intelligent function modules

Learn the basic functions and usages of the intelligent function modules and GX Works 2.

Chapter 2 How to use the D/A converter module

Learn the specifications and connection method of the D/A converter module (Q62DAN), how to set the module with GX
Works2 and how to check the module's workings at the time of start-up.

Final Test

Passing grade: 60% or higher.
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LUeLPEill How to Use This e-Learning Tool

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

“Table of Contents” will be displayed, enabling you to navigate to
the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.
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LICLIEGLE Cautions for Use )

Safety cautions

When you learn by using actual products, please fully read the safety precautions in the corresponding manuals.

Learning precautions

- The displayed screens of the software version that you use may differ from those in this course.
This course uses the following software version:

- GX Works2 Version 1.77F
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ELCEE The Basics of Intelligent Function Modules ) HEE

In this chapter, you will learn about the basic functions and control methods that are common to the intelligent function
modules of the MELSEC-Q Series.
Let's study the control methods of intelligent function modules and how they relate to the GX WorksZ2.

1.1 Overview of intelligent function modules

1.2 Control of intelligent function modules

1.3 Programs to control intelligent function modules
1.4 Operation setting by using parameters

Intelligent

Jfunction module
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} Overview of Intelligent Function Modules )

Among the various modules that are mounted on the base unit of the MELSEC-Q Series programmable controller, those
modules other than the CPU module, power supply module and digital I/O module are called "intelligent function modules.”

The intelligent function modules are important for expanding the scope of application of the programmable controller at the
interface where the programmable controller is connected to various sensors and actuators.

There are modules that control the input/output of analog signals, that communicate with devices connected with each other
by a network, and that control positioning, and others.
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Now let's learn the types of modules by function classification.
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> Types of Intelligent Function Modules ) oo

The intelligent function modules of the Q Series programmable controllers are as follows.

By type Name of module Overview of function
Analog system AJ/D converter module | The A/D converter module converts analog quantities such as voltage and current
modules externally inputted into digital data that are then captured into the CPU module.

D/A converter module | The D/A converter module converts digital data set by the CPU module into analog
quantities such as voltage and current, and them outputs them.

Tempearaiure Based on temperature sensor measurements (analog data) and programmable
regulating module controller’s target temperature, the temperature regulating module computes the
necessary control inputs to external devices. These external devices then adjust the
specimen temperatures to meet the target.

Temperature input The temperature input module converts temperature measurements (analog data)

module from external sensors into digital data, which can be handled by the CPU module.
Positioning/counter High-speed counter The high-speed counter module receives high-speed pulse train signals from
system modules module encoders that are mounted to machines, and counts the number of pulses. Based

on the results, the speeds and positions of machines can be confirmed.

Positioning module The positioning module outputs positioning information that is computed by
programmable controllers to external devices (such as servo amplifiers) as
positioning commands (positions and speeds).

Network system Serial communication | The serial communication module transfers dala to and from external devices
modules module through serial interfaces such as RS-232.
Ethernet module The Ethernet module is connected to Ethernet for passing data between devices in
a nelwork.

*Of the above modules, this course caovers the D/A converter module.
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Interfaces and Internal Configurations of Intelligent Function Mudules) ooc
IO modules have input/output signals only. The distinctive feature of intelligent function modules is that they have buffer
memories.

CPU module Intelligent function module
Bit signal
CPU output (Y) l e
CPU input (X)
Sequence Word data
pragram
{2)
Data
register (R)
Parameter
switch setting
(1) IO signal I/F This is an interface for passing bit signals (ON/OFF signals) to and fram the CPU module.
The number of occupied points is decided for each intelligent function module, and the /O number is decided
by the slot to be mounted.
{(2) Buffer memory This is an interface for passing Word data (16 hits) to and from the CPU module.
For each intelligent function module, necessary information is allocated to the address of buffer memaory.
(3) Processor This is configured with dedicated circuits that process the main functions of the intelligent function module.
(4) External interface This is an interface to connect intelligent function modules to external devices.
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Functions of Analog System Modules ) -

Analog system modules handle analog quantities such as voltage, current and temperature for the devices to be controlled.
The following block diagram shows the case of the D/A converter module.

Valtage and
current

Analog-
_ C ~ controlled
: - device

Digital data |

CPU output (Y)

CPU input (X) e

ragistar (134]

Mumerical
value (4000)

CPU module D/A converter module
Sequence
program
Digital value Analog value
Q1001 I:? LR
_l |_| I 0

The D/A converter module converts digital data set by a sequence program into analog data (voltage or current), and then
outputs them to external devices. The details are explained in Chapter 2.
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} Control of Intelligent Function Modules ) 00

Roles of I/O Signal / Buffer Memory )

I/O signal

Conventionally, signals inputted to the CPU module is expressed as X, and signals outputted from the CPU module is
expressed as Y.

The number of I/O points occupied by each intelligent function module is fixed.

If the module has 16 /O points, there will be 16 input and 16 output points allocated.

X signals inform the CPU module about the status of intelligent !
function modules with ON/OFF signals.

CPU module intelligent
function module

Examples of X signals (in the case of D/A converter module)
- Module READY signal

11O signal - High resolution mode status flag

- Operating condition setling complete flag

program .
CPU output (Y) [ 5-= Y signals give instructions to intelligent function modules from
input ('Y} the CPU module with ON/OFF signals.

Examples of Y signals (in the case of D/A converter module)
- CH1 cutput enable/disable flag

- CHZ2 output enable/disable flag

- Operating condition setting request

- User range write request
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> Roles of I/O Signal / Buffer Memory ) 000

Buffer memory

The buffer memory contains setting data, used to transmit the initial information of intelligent function modules; and
control data, used to continuously update the latest information during operation.

CPU module Intelligent

function module
Example of setting data (in the case of D/A converter module)
Buffer memory - D/A conversion enabled/disabled

§ Sefling data Example of control data (in the case of D/A converter module)
g (Parameters - CHA digital value
- CH2 digital value

Sequence Data
program register (R) .

L~ Control data - CH1 set value check code
- CH2 set value check code

- Error code
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} Information to Control Intelligent Function Modules ) o

As an example, the flow of information to control intelligent function modules is explained below.

Click the button to run through the explanations
(1) Passing of /O signals ) (2} Passing of buffer memary) {3) External data ) (4) Sequence program )
CPU module Intelligent function module
(DA converter module)
|1 signal
*0 i) READY
®1 1
Sequence
program Xn Xn Erraor flag
2
Y0 Y0 ﬁ' Input
¥ 1 Cutput enable =) Cutput
E Terminal
¥h ¥ Error clear % 1 :><:><:
2
Data register Buffer memory = Eligzsl
Dn0 0 [Conversion enable ﬁ
On1 1 Setting data W
Dn2 2 =
Dn3 3
4
5
Cn n Errar code

{1) Passing of /O signals

OMN/OFF signals to control intelligent function modules are passed by /O signals.

"}" is a signal received by the CPU module side and ™™ is a signal transmitted by the CPU
module side as a command.

The passing of /O signals is controlled by a sequence program.
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> Programs to Control Intelligent Function Modules ) ooc

Let's learn about sequence programs used to access I/O signals and buffer memories.
- Accessing /O signals

Programming equivalent to the usual control of I/O modules is conducted by using I/O numbers (X and Y devices)
assigned to intelligent function module.

- Programming example for accessing /O signals CPU module Intelligent
function module

11O signal

. L, Intelligent fun
Sequence GPU input (X) output (X) |
program
lr-,  Imtelligent fun
T linput (¥)

———

CPU output ()

| Module READY
¥g0 —acy MIOSRBGREADY

- CH1 output enabb;]

bl

| CH2 output enal:lle-é

o

AN

a2

- Accessing buffer memory
In the pass, data transfer between the intelligent function module and the CPU module is done using a sequence program.
(Further details are given on the following pages.)

If GX Works2 is used, data are automatically communicated between the CPU module and buffer memory (see Section 1.4).

)
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> Programming by Intelligent Function Module Devices )

Intelligent function module devices can read data from and write data into its own buffer memories using transfer instructions
such as MOV, as is the case with the device memories in CPU modules.

Expressing uONGO

buffer memory
as a device as "UJ0g" or"ug"

U0 : The first two digits of the three-digit start I'O number (hexadecimal digit) of the intelligent
function module are specified. For example, if the start /O number is X/Y090, the device is specified

GO : The address of buffer memaory of the intelligent function module is specified by a decimal digit.
For example, when accessing the area of Address 19, the device is specified as "G19."

Program example
- Program example to read data from buffer memory

| | | I mov UgNG19 D10

Buffer memory

H

Data register

010 111 “ 11

Example of expression: I/O number of “X/¥09" and buffer memory address of "19" are expressed as "U9\G19."

A program to read data from buffer memory address "19" of the intelligent function module (start I/O number is "X/Y090")
and write the data into data register "D10" is shown below.

(Address)

19{13H)
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> Programming by Intelligent Function Module Devices )

- Program example to write data into buffer memaory

A program to write the data of data register "D0" into buffer memory address "1" of the intelligent function module (start
/O number is "X/Y090") is shown below.

I | } [ mov oo ua\ a1 H

Buffer memory (Address)

Data register

Do | 4000 R 4000 1{1H)
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> Operation Setting by Using Parameters )

Sequence programs define operation methods and setting values. In contract, parameters only describe setting values.
The setting values set by parameters (using GX Works2) can be also defined by sequence programs, as explained in
Section 1.3.

However, the best way to write a program is to use both sequence programs and parameters; Use sequence programs to
define operation methods, and parameters to set values.

Method Characteristic

Sequence programs only | Complex operation patterns, which are determined depending on the condition, can be
programmed. Ideal for programming a mass production operation.

Sequence programs + It is easy to differentiate between operation method and setting values.
parameters If operation guantities are changed, it is easy to find the places to be changed.
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} Setting by Sequence Program

CPU module

CPU output ()

CPU input (X)

Data writing

Data writing
Data reading

- Concept of passing data by sequence program

The method of passing data by sequence programs only is shown below.

Intelligent function module

1fD signal I/F

Buffer memory

Setting data
(parameters)

Control data/
error code

The data of the buffer memory are passed by a sequence program.
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} Setting by Parameters ) 00c

The methed of passing data by sequence program + parameters is shown below.

- Concept of passing data by sequence program + parameters

CPU module Intelligent function module

CPU output {Y) 3
Sequence /O signal IF
oG CPU input (X)

Buffer memory
GX Works2

com— Parameter Data writing | | Setting data
i
(parameter
setting)
g Auto Refresh Data writing || Control datal
Data reading ' error code

Data of the buffer memory are passed by parameter settings and Auto Refresh.
Auto Refresh allows the CPU module to automatically update the buffer memory of the intelligent function module only
by setting the head of the device and the amount of data to be transferred.
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Advantages of Using Parameters ) ot |
orward
Let's compare the data-passing operation written by sequence programs with the data-passing operation written by
sequence programs and parameters (for the Q62DAN D/A converter module).
. . . The rams in this part
-Example of data-passing operation written by sequence programs are uimngr::es sary b; ui?ng
The start /O number of Q62DAN is specified as "X/Y90." parameters.
P ()
i F T { v ™ on The initial setting value of QE2DAN Is written into the buffer
MEMory.
{ =T = 1 Operating condition setting request is set.
' m}l :m m [ nat res 1 Operating condition setting request is reset by setling
completion.
st
1 | | T ail + CH1 output enable ON,
(e 4 CHZ2 outpul enable ON.
Rl ma
ol | i | I { Bow K500 bii b Digital value of CH1 is transferred to D11,
[ mow k1000 = I Digital value of CH2 is transferred to D12.
L]
[ omow il &t } Digital values of CH1 and CH2 are written into the buffer
memaory of QE2DAN,
= m=r s
E i} { movE 013 ri3 } The errar code of QB20AN is read from the buffer memaory
to D13,
{ e LLL g E: The error code is converted into BCD and outputted to Y20
to Y28,
[ a1t W Error clear request (Y9F) is sat.
™= mr
bl | i} LF [ v Tar L Error clear request {(Y3F) is reset.
" The programs in this part are made
| unnecessary by using parameters.
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> Advantages of Using Parameters ) 000

- Example of data-passing operation writien by sequence programs + parameters

:_ I ! 81 4 CH1 output enable ON. The digital value
iz written into the
. o 3 CH2 output enable ON. buffer memory.
£1 il
[ | i [ mov R300 3% { Digital value of CH1 is transferred to D11,
B Exeen Ha 1| Digital value of CH2 is transferred to D12.
; I::I e P s o 1 The errar code (D13) of Q62DAN is converted into BCD
' N and outputted to Y20 to Y2B.
[=r }i Error clear request (YOF) is set. The error code is
read from the
Tor x=F buffer memaory.
| | £ [ et ror T Errar clear request (Y9F) is reset. &
[(enn |

If parameters are used, the program to communicate with the buffer memory is made unnecessary by the following settings.

- Parameters - Auto Refresh
Parameter item Setting Auto Refresh item Storage device
CH1 D/A conversion Enable CH1 digital value D11
enable/disable .
CH2 digital value D12
CH2 D/A conversion Enable
enable/disable Error code i
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@YW Overview of Functions of GX Works2 ) "'F;ﬂ:ﬂ

Parameters:

Parameters for the buffer memories of the intelligent function module can be set using GX Works2.
The information set in the parameter screen is written into intelligent function modules at the time of start-up.
The program to write parameter values is made unnecessary.

- Concept of passing data by parameter settings

Intelligent

function
modules

I Parameters I
: - [ = Setting data
: {parameters)

Automatic setting at the time of
start-up (initial setting data such
as D/A conversion enable)

=B

Auto Refresh;

This function automatically passes data between the CPU module and intelligent function module.
Specified data are automatically communicated between the devices on the set CPU module and the buffer memories of
intelligent function modules. The program to pass data between the CPU module and buffer memories is unnecessary.

- Concept of passing data by Auto Refresh

. Intelligant

ﬁ}LW : 2 function

Auto Refresh _

Command data
Cutput data
Error data

Automatic setting at the time of start-up (data to
be communicated is specified and the devices | Automatic communication
on the CPU module side are specified). ' of data during RUN
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(- %3 Overview of Functions of GX Works2 )

Intelligent Function Module Monitor

This function diagnoses the operation status of intelligent function modules, details of errors and others.
The status within intelligent function modules can be monitored, and settings can be changed by the screen of
GX Works2.

- Concept of functions of Intelligent Function Module Monitor

T EEE———— Intelligent

SR ofne _ function

: maodule
Intelligent Function E
Module Monitor :

Intelligent Function Madule Monitor
(operation status/information about
errars/changes in contral conditions, ete.)
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Interfaces of intelligent
function modules

Methods of passing
information

Functions of GX Works2

Seguence program

@ summary of This Chapter )

In this chapter, you have learned:

- Overview of intelligent function modules
- Control of intelligent function modules
- Programs to control intelligent function modules

- Operation settings by using parameters

Please review the following important points:

There are /O signals that support bit signals and buffer memories that support Word data.
There are also external interfaces to pass signals from and to external devices.

There are two methods of passing information to and from intelligent funclion modules. One is
to use sequence programs and the other is to use the parameters.

After adding new modules, GX Works2 can set parameters and Auto Refresh and use the
functions of Intelligent Function Module Maonitor.

GX Works2 makes it easier to create the sequence program to control intelligent function
modules. Moreover, the warkings at the time of start-up can be checked by the functions of
Intelligent Function Module Monitor.

If parameters and Auto Refresh are set by using GX Works2, the sequence program that
controls Q620DAN processes the /O signals of Q62DAN, and reads and writes data to and
from the device memories specified by Auto Refresh,

At the end, please take the test to check your understanding.
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Chapter 74 How to Use the D/A Converter Module oooc

Let's learn about the operation of the D/A converter module. In this chapter, we will use a conveyor speed control system that
uses analog outputs of Q62DAN, as an example.

Analog I/O Intelligent Function Modules

(External device side) (CPU module side)

_
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> Configuration of D/A Converter Module ) 00

Let's configure the parameters for the system shown below.

CPU module Q62DAN module
Bit signal 11O signal
X0 N X*90| READY
X91| L= 1| X91 i
4 . N Y l
Output
E fi
XOF 'XQF rror fiag fermina 0
a0 Yoo 1
» 731 [ [ YO1[Output enabi 5 OO0 C]  wo
Sequence
program YOF ¥OF| Error clear
Data register Waord signal Buffer memory
D10 O N 0 | Conversion enable
| [ 1 > 1
—>D30 o ll &
3
< 1D40 4
Conveyor s
Auto Refrash 19
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m Procedures to Use Q62DAN

(1) Installation and wiring.

Install Q62DAN in the specified slot of the base unit.
Connect Q62DAN by wires to external devices. (Wiring connection is explained in Section 2.1.7.)

(2) Setting in GX Works2

Start up GX Works2. Add Q62DAN as a new module. Then, set the switches, parameters and Auto
Refresh. (Details are given in Section 2.2.1.)

%

(3) Creating the sequence program and writing into the CPU module
Create the sequence programs to control Q62DAN.

Write the sequence programs, PLC parameters and Intelligent Function Module parameters to the CPU

module.

(4) Debugging

Use Intelligent Function Module Monitor of GX Works2 to check the operation status of Q62DAN.
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> Performance and Specifications of Q62DAN

Check that the system specifications are satisfied.

The specifications of Q62DAN are listed below.

ltem Specifications

Number of analog outputs

2 points (2 channels)

Digital input

16-bit signed binary

Normal resolution mode: -4096 to 4095, high resolution mode:

=12288 to 12287, -16384 1o 16383

Analog output voltage

-10 to 10VDC (external load resistance: 1k to 1ML2)

Analog output current

0 to 20mADC (external load resistance: 0 to 600£2)

/O characteristics
Maximum resolution

Output range Mormal Maximum High resolution Maximum
resolution resolution resolution
Voltage | 0to 5V 0 to 4000 1.25mV 0 to 12000 0.416mY
1to 8V 1.0mV 0.333m\V
=10 to 10V -4000 to 4000 2.5mv -16000 to 16000 0.625my
User range 0.75mV -12000 to 12000 0.333m\V
Current | 0 to 20mA 0 to 4000 Sy 0 to 12000 1.66pA
4 to 20m#A, 4pA, 1.33uA
User rangs -4000 to 4000 1504 -12000 to 12000 0.83pA

Accuracy

Ambient temperature 25 + 5°C: £0.1% or less

Ambient temperature 0°C to 55°C: £0.3% or less

Conversion speed

B0psichannel

Number of occupied /O
points

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

Resolution modes and output ranges are selected by switch setting in GX Works2 (see Section 2.3.1).
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> Appearance of Q62DAN and Terminal Assignment )

Check the appearance and wire run lengths.

- Names of parts of Q62DAN module

Q62DAN

Mumber

RUN LED

Description

Indicates the operation status of Q62DAN.
On: operating normally
Flashing: offset/gain setting mode

Off: 5V power off, watchdog timer error, on-line module
replacement enabled.

(2)

ERROR LED

Indicates the operation status of Q62DAN.
On: error

Off: operating normally

Flashing: switch selting at the time of error

Those other than 0 are set to Switch 5 by switch setling of
Intelligent Function Module.

(3)

Analog output
terminal

Outputs D/A converted analog values.

(4)

External supply
power terminal

Connects 24VDC external supply power.
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The D/A conversion characteristics (voltage output) of QG2DAN in normal resolution mode are shown below.
The D/A conversion characteristics (voltage output) of Q62DAN of the example use 0V to 5V.

10 — ¥
(3)
g
(11
Anslog output value (V) 1 2) Practical analog output range

-5

=10 -

= 40967 — 4000 - 2000 1] 2000 4000 4095

Digital input value

Mumber Output range selting Digital input Maximum resolution
(1) 1to oV 1 oV 0 to 4000 1.0mY
(2) 0 to 5V ov 5\ 1.25mV
(3) =10 to 10V oV 10 =4000 to 4000 2.5my
- User range setting *1 *1 -4000 to 4000 0.75mV

*1 Please check the offset and gain values of user range setting by referring to the product manual.
Offsel: Shows the value of analog output when the digital input value is 0.
(Example: When the output range is 1V to 5Y, the offsetis 1V.)
Gain: Shows the value of analog output when the digital input value is the maximum value (4000).
(Example: When the output range is 1V to 5V, the gain is 5V.)
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@XM 0 Signals of Q62DAN

Input signal

(QB2DAN — CPU module)

Input signal (X): This is turned ON/OFF by Q62DAN.
Output signal (Y): This is turned ON/OFF by the CPU module side.

Q62DAN is controlled by the sequence programs using I/O signals.
* The numerical range of I/O signals of Q62DAN is decided by the position of mounted slot when Q62DAN is mounted to the
base module.

Output signal
(CPU module — Q62DAN)

X80 | Module READY Y90 | Use prohibited

Xa1 Use prohibited Yo CH1 output enable/disable flag
X9z Y92 | CH2 output enable/disable flag
x93 ¥83 | Use prohibited

x4 Yo4

X85 Y45

x96 Y96

xar Yo7

X898 | High resolution mode status flag Yag

X989 | Operaling condition setting complete flag Y99 | Operating condition setting request
X84 | Offset/gain setling mode stalus flag ¥8A | User range write request

X9B | Channel change complete flag YO8 | Channel change request

X9C | Setvalue change complete flag Y9G | Setwvalue change request

X8D | Synchronous output mode status flag YaD | Synchronous output request
X8E | Use prohibited Y9E | Use prohibited

X9F | Error occurrence flag ¥9F | Error clear request

Also, it can be used by forcibly assigning it to any numerical range by setting the /O assignment of PC parameters.
The I/O numbers of Q62DAN of the example system for training are X90 to X9F and Y90 to YOF.

Assignment of I/O signals of Q62DAN:

For further details of /O signals,
please see here,
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> Buffer Memory of Q62DAN

Address

Q62DAN contains buffer memory.
The locations where data are stored in buffer memory depend on the specifications of Q62DAN: there is an area where data
from the CPU module are written and an area where data are written by the operating system of Q62DAN.
(See the "Read/Write" column of the table below.)

Default

Buffer memory assignment of Q62DAN (Only frequently-used data setting items are presented):

ReadW'rite (1)

Initial
setting

ALito
Refresh

Hexadecimal Dacimal

aoH 0 DiA conversion enable/disable 3H RV

1H 1 CH1 digital value 0 R O
2H 2 CH2 digital value 0 RAW O
3H Jto 10 System area - Use prohibited

AH

BH 1 CH1 setting value check codea 0 R O
CH 12 CH2 setling value check code 0 R O
OH 13to 18 System ares - Use prohibited

12H

13H 19 Error code 0 R o
14H 20 Setting range (CH1 to CH2) oH R

15H 21 System area - Use prohibited

16H 22 Offset/gain setting mode offsat specification o RW

17H 23 Difsetigain setting mode gain specification 0 RAW

18H 24 Offset/gain adjustment value specification 0 R

I I I I I

DMH 209 CH2 User range setting gain value 0 RAW
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} Example of Q62DAN Connection

Typical connection diagram of Q62DAN

[ Terminal ?
number Signal name
1 V+ ] 1
| | External device

2 CH1 COM —_

Ve v M
3 I+ -
4 Empty s
5 V+

i "
6 CH2 COom
T I+ (L ) | External device

Sl ]

LY
4 r’r
(8] Empt}f
15
+24V
L 2k External 24V
17 245 power supply
o

- Connection to Terminal "V+" and Terminal "COM" for analog voltage output

- Connection to Terminal "I+" and Terminal "COM" for analog current output

- Connection of +24V of external 24VDC power supply to Terminal "24V*, and OV to Terminal "24G"
- For connection of external devices, use twisted-pair shielding wires.
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&Y GX Works2

The GX Works2 can also support start-up of the D/A converter module.
This section uses the Q62DAN D/A converter module as an example to explain the screens and details of settings.

Settin;_; Screens of GX Works2

New Module screen for Q62DAN
Make the following settings to add a module.

+Set the Module Type (from a pull-down menu)

+Set the Module Name (from a pull-down menu)

*Set the Mounted Slot No. (Slot No. of Intelligent Function Module)
+Set the Start XY address (XY address of Intelligent Function Module)

Mew Mo dule ﬁ

Module Sefsction
Module Type |Ardog Module =
ModueMame  |Q6zDAN -]

Mount Posiion

I Mounbed St No, |3 =X Ackravwiledge 1/0 Assgrment

W Specfy start XY address | 0020 () 1 Slot Ocoupry [16 points]

Title Setng
Titla |

K I Cancel

Mounted Slot No. and Start XY address can be changed after being set.
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Switch Setting screen for Q62DAN

to be used for D/A conversion).

Switch Setting 0090:Q62DAN

>m Setting Screens of GX Works2

Depending on the usage of Q62DAN, select the output range (the output range of the channel

In the screen below, the output range of CH1 is set to 0 to 5V (Default: 4 to 20 mA).

Qutput Range Setting
CH Output range | HOLDJCLEAR. Function |
CHI | 0to 5V v
CHZ | 4 to 20mA

Default vabue will be shown in the dialog

oK

Synchronous Output Mode

[Marmal {asynchronous) Mode :j
Resolution Mode Setting

[Nnrrnal Resolution Mode ;j
Drive Mode Setting

\Normal {Dfis Converter Processing) Mode -l

* This dialog setting is linked ta the Switch Setting of the PLC parameter.

IF thee Swikch Setting of the PLC parameter contains an out-of-range value,

Cancel |
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} Setting Screens of GX Works2

Parameter setting for Q62DAN

- Enable the D/A conversion function of each channel before using.

o (PRt MAIN | e 00900620 }-Parameter -~ | 1.
Display Fiter | Desplay &8 =l
Trem : o { oe
- Basic setting |Sek the D/A conversian system, ;
Wllm‘ 'imill - ;E:Enzd:h | 1 tabile

Auto Refresh setting for Q62DAN

»  Digital value: Set the CPU device that stores the digital data to be transferred to QG2ZDAN.
= Setvalue check code: Set the CPU device where a warning of Q62DAN is transmitted to.
»  Error code: Set the CPU device where an error of Q62DAN is transmitted to.

< [PRadite MaN | Sy ({1 0090.062DAN-Auko_Refr.. | e

Display Fiter. | Display &l

=

Toem

Digital walue

— Transfer to CPU
Sal vakue ched cods
frrar code

_Irlllfﬂul to intefigent function The data of the specified device s transmitted to the bulfer memory.

CHI cHe

(EE 1]
The data of the buffer memory is ranamitted bo the specilfied device.

[Ban
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> Intelligent Function Module Monitor Screen of GX Works2 )

Intelligent Function Module Monitor

This screen is used to monitor the values currently stored in buffer memories, ON/OFF status of X/Y signals, and others.

: Intelligent Function Module Monitor 1(0090:062DAN)

[t Curretit Y ahus | Devica | Data Type
[= 140 Signal Monitar
=l Input Signalf+);
tModule READY : X80 Bit
High resolution mode status flag - #9398 Bit
Operating condition seiting complated flag »99 Bit
Difset/gain setting made flag i - Bit
Channel change completed flag b ] Bit
Set value change completed flag - #9C Bit
Synchronous output mode Aag - =930 Bit
Emor flan - =9 Bit
=l Dutput Signally):
CH1 Dutpiit enable/dizable flag - b Bit
CH2 Dutput enable/disable flag “ a2 Bit
Operating condition setting request Y99 Eit
Idz2r range wiiting request 34 Bit
Channel change request Y98 Bit
Set value change request Y Bit
Synchionious outpul reguest bt 1) Bit
Eror clear request YVOIF Bit
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> Settings to Use Q62DAN

The settings by a personal computer to use Q62DAN are simulated.
- Configuration of the program example

Settings are made based on the following system configuration.

o 4 % | 2| %D
2l
QCPU| @4 | (84 | (16 | (18
points) | points) | points) {points)

(Power
supply)

Output
equipment

Analog output
(7 T Y1 YA Y Y Y
00000000
C¥7FY7E 7O YO VTR YTA VI VIE
e 00000000
[0 A
-
SO 666
N~ T X
X0 to X3F [
OO0
Qx42  : Input module 64 paints
QY42P : Output modula 64 paoints
Qe4AD : AD converter module 16 paints
Qe4DA - DVA converter module

16 paoints

{inverter)

[Ye——Vi

Adte——— WA |
3] [5]6] [ weseco

(_ERTUTAIT]

Cs
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> Sequence Program ) el

Sequence Program Example )

(1) Module configuration and /O numbers

The module configuration and I/O numbers of the program example are as follows.

el | |
e QCPU| (64 | (84 | (18 | (16
supply) points)| points)| points) |points)

slalalnm
' I TN

*0 Y40 L g K90
(VO number) a] o o to

X3F Y7F  XIY8F XMY9F

(2) Auto Refresh

The Auto Refresh settings are as follows.

o] [FRGIWI= MATN ] e £ 0090:08ZDAN-Auto_Refr.,  ~ | il
Desplay Flter,  [Exsplay &0 -
|. fhem cH1 o
e """""'“"“*"'“*'“"‘h The data of the specified device is transmitted to the buller memory.
Cogtal vaisn D30
- Teansler bo CPU The data of the uller memory i transmitted to the specilied device.
H vawm I:ﬂ-  —— ——— ——— —_— —ee —_— — ———— ——— —
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r 000
m Sequence Program Example )
The sequence programs used for this example are shown below.
The digital values to be used in Q62DAN are transferred to "D30" specified by Auto Refresh setting.
0 TI: j/l (MO ) When X0 is OM, MO is EElf-hF.lﬂd (during D/A conversion).
LS : A When X1 is ON, self-holding is cancelled.
MO
L
P 'ﬁl uﬁj {01 ) Y31 (CH1 output enable) is turned ON by turning on MO and X80
11 1t by {(Module READY).
0 CH1 digital value is specified (oulputted by Auto Refresh from D30),
— ——{MovP K100 D30 ¥ When X2 is ON, 1000 is transferred to D30.
b
{ | [MOVP k2000 DO H  When X3 is ON, 2000 is transferred to D30,
i
— b———Move  keooo D30 X When X4 is ON, 3000 is transferred to D30.
{v70 N Y70 is turmed on during canversion output (output is indicated by LED). 5
).
¥OF
|| r When X8F (error detected by QE2DAN) is ON, the arrar code
o ! LNEE o J stored in D40 by Auto Refresh is saved in D100.
{¥7 H  ¥71is turned ON by turning ON X9F (error detected by Q62DAN).
- ’ﬁ = P i J|  When X5is ON during XSF (error detected by Q62DAN) is ON,
: i . YOF (error cancelled) is set.
26 { END ]|
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{EF MELSOFT Series GX Works2 ...ential Programsiinteligent UnitMnteligent Unit - [[PRG]Write MAIN 19 Step]

! Project Edit  Find/Replace  Compile  Wiew ©Onlne Debug  Diagnostics  Tool  window  Help - 7 X
. — =  Em
-D BAle - E 36- T o | R B gy | SN B g B SF S | e ﬁlluﬁ G s R e
| N — | — | Ak i
| E | . | ﬁ m ST [ ?CL' | Q E F5. =FS ?ﬁf_ Ig’r-_fﬁ-l -(F?} -E:g | _F3 _sl-'s{l?l:_:g._cﬁu ﬁlﬁ l%'é;ﬁ}%ﬁ sﬁguﬁsﬁ?}g Ea?; aFs. ;ail:'ghcaﬂﬂ Fis %| '.' : ﬁ % k
_,:;,Nﬂ‘-'l_qatlﬂn t X an) [PRE]WriI:E MAIN 19 Step | = ] 1 F -
Project 0 -
] I I {r-ll } =
(fis o2 B W
-4 Parameter
B (=} Inteligent Function Module e 3
E L]] 0090: QE20AN
Switch Setking ul o _
Parameter ' | | | | f o w ! i
@ Auto_Refresh
i_} ialobal Device Comment
[ Wy w1000 D1 ]
+| E Program Setting [
PO .
.Ej Prograrm " o
4 al 11 [ [ecoe On kv ]
4k MAIN Ll B &
.Ej Local Device Comnment
+I (3 Device Memory [=ET v ]
1™ Device Initial Yalue -
] i 1
e 3t i
Project a oo
%.- t s, . | 1 [= ]
_ USE__,. Library Quit the parameter settings of GX Works2.
o ] = Click | ® _ to proceed.
<8 Connection Destination
»»
»

Enalish IInlabeled QOGLDH Hosk Skation

18195
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> Writing Sequence Programs and Parameters

)

Together with the created sequence programs and set parameters, the "parameter settings" data set by GX Works2 are
written into the CPU module as Intelligent Function Module parameters.

Intelligent Function Module parameters selected in the "PLC Write" screen of GX Works2 are shown below.

Online Data Operation

Connmchion Chanmel List

| Serial Port: PLC Module Connection(LiSE)

System [mage. ..

n ' m  Read = Write  Verfy " Delete
il PLE Module |! | Execution Target Datal I Ye= )
Tithe |
i edet Daka Parameter+Frogram | Select All | Cancel Al Selections |
| Target  Detal Last Changs Target Memory Size
_“ ““
- Program MemoryfD:. .
v ZOLZM06/07 10:53:47 ZZ24 Bytns
5
PLC ebwork/Bamote PasswondSwitch S2tting - 2002/06/07 10:53:47 64 Byrag
. Triteligent Function Module {initial Setting/a, .. L Z012/06/09 0907147 172 Bytes
| = A Global Device Comment "
U} COMMENT ] et | 200200607 10:53:47
|- Boevice Mamory ., = TV
| Mram o 201200607 10:53:48
Mecessary Setting] Mo Setting | Abeady St ) Sat F it s needed| 1 hready Set )
Wirkting Siee Frae Yolme Lisa Volume
3,0008ytes § | 242,644 3,1168ytes Refresh
slated Functions << Exmcute: Tase
PLC Uiser Diata Wirite Title FI:I'TI'-\! F'LC Jear PLCMamary  Arrsnge PLC
urm Memary
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@ X Checking the Operation of Q62DAN

check the operation of Q62DAN.

Let's learn how to operate Q62DAN using the parameters and sequence program written into the CPU module and how to

Checking by Intelligent Function Module Monitor of GX Works2 )

Let's learn how to monitor Q62DAN.

- Functions of Intelligent Function Module Monitor of GX Works2

, Intelligent Function Module Monitor 1{0090:062DAN)

|bem
[=  1/0 Sigrial Moritar

H  Input Signalf<]:
Madule READY
High resolution mode stabus flag
Dperating condition setting completed llag
Offzet/gam setting mode flag
Channel change completed flag
Set value chanoe completed flag
Synchronous output mode flag
Emor flag

(= Dutput SignallY]
CH1 Output enable/dizable flag
CH2 Dutpust enableddisable flag
Oiperating condition sething request
|lzar ranpe writing raquest
Channel change request
Set value change request
Synchronous output requesst

Emor clear request

Cument Value

Device

Redwendd UBEEpRER

Data Type

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Connect a personal computer and check Q62DAN's operation status using Intelligent Function Module Monitor of GX Works2.

Intelligent Function Module Monitor can monitor the error status of Q62DAN and status of buffer memory and /O signals.
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{EF MELSOFT Series GX Works2 ...ential Programs\inteligent UnitMnteligent Unit - [[PRG]Write MAIN 29 Step]

! Project Edit  Find/Replace  Compile  Wiew ©Onlne Debug  Diagnostics  Tool  Window  Help - 7 X
N ALe 3 PR e L I Y BRI P e E Iy

e | = SR ED O BB o | ) IE b L L) oo 06 | T b ) S KE sl ) T b o b T s o2 22
: Navigation X aH] [PRE]Read MAIN {Read Onl... ] 4 -

Project M x1 Y
] o
E'Ia' EEERE |33!' |§| | Jih' =
+ IME M0
+ Inteligent Function Maodule | |
4% Global Device Cormment
+ Program Setting Sl ”-'
o 4 | | | | {ra K
+ PioU 11 11 -
+- {2 Device Memory
™ Device Initial Yalue .
| | [ MoP K100 D30 ]
1T L
X3
I I [13 #2000 k] ]_
X4
I I [15 K400 D30 ]
{-,-'.'._| }
HaF
% Projeck H 11 [ P D40 gn] ]
| L
| o
L. User Library Quit Intelligent Function Module Monitor.

| Connection Destination

Click _* J to proceed.

| [=eT vaF
| L - ]‘ v

Enalish Unlabeled QO&UDEH Hosk Skation 412950

K5 WaF
|
1
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>m Checking the Operation of the Program Example

The operation of the CPU module and Q62DAN, which are programmed in this example, can be simulated.

and high-speed switches.
* Use the monitoring function of GX Works2 to monitor.

(Operation procedures) ]
Program Indication OnM (1} Start switch is turned
from OFF t_n GN.
CPU module Intelligent function module (2)Low-/mid-fhigh-speed
= switches are turned
CQ02HCPU) _ {OG2DAND OMNIOFF.
lIQ signal (3)Stop switch is turned
X0 ®o0 READY from OFF to O
#91 Xa1 (Program indication)
Sequence Click on "Program
Indication OM™ button
program XOF XOF Error flag "Restart” button
= Back to the initial status
Y90 Y90 = Input ' pefore commencement of
Ntk ¥81] Output enable § Output | _simulation. y
Hel
YaF YAF |  Error clear = 1
. 3 Inverter
Data reqgister Buffer memory 3
D10 0 IConversion enable =
1 ] JE?
D30 0 {Auto g = Valtmeter
Refresh i
D40 o ) 4
18 1]
[ %0 x1 x2 X3 x4 In operation ) "
ONIFONON ONSON (\
alialla]al]la ;?U d
JEERUEERUERRUEERUERE _ _-l
Start Stop Low Mid  High Restart
\ g

Check how the data and analog outputs of Q62DAN change upon changing the start/stop switches and ON/OFF of low-, mid-
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@ XEI What to Check When Q62DAN Does Not Work )

Check errors of Q62DAMN

Check the error codes caused in Q62DAN as described Section 2.5.1.
- Check using Intelligent Function Module Monitor of GX Works2.
* Check the error codes and their details, then deal with them as described in the product manual.

Procedures for checking errors
Referring to the product manual, check the details of errors and normal/abnormal status of buffer memory and 1/O signals,

and deal with the errors.

(1) Check for the errar codes using Intelligent Function Module Monitor.

(2) Check the commands for outputs
Check the following in the buffer memory and 1/O signals of Q62DAN using Intelligent Function Module Monitor.

Data to be checked Details

Buffer memory Digital values of CHn Digital values from the CPU module should be stored.
If digital values are not stored, the sequence program and device
specifications should be corrected.

/O signals CHn output The output enable/disable flag should be ON.
enable/disable flag If it is OFF, the device specifications of the sequence program should be
corrected.

{3) Check the parameters for outputs

Check the settings of conversion enable/disable by using the method you learned in Section 2.2 concerning the

parameters of Q62DAN.
(“Enable” should be set.)

Checking the status Q62DAN after error removal
Check that Q62DAN is working normally using the intelligent function module monitor.
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> What to Check When Q62DAN Does Not Work ) 0as

Screen of Intelligent Function Module Monitor
This is an example screen of Intelligent Function Module Monitor of GX Warks2.

* Intelligent Function Module Monitor 1 (0090:062DAN)

Ttem Cuntent Vs Dence Diata Type
= 1/0 Signal Monitor
= Input Signall<)
Module READY - a0 Bit
High recolulion mode: status flag - s 2 Bt
Dpesating condibon seting compisted flag = 99 Bt
Oiffset /gam satting mode fag 34 Bit
Chanrel chanae completed flag - s Bit
Sat value changs completed llag = waC Bt
Synchionous output mode flag - =ah Bt
Ermox flag = HoF Eit
=l Dutput Signalfy')
CHT Dutpud enable/dizabls flag Y B
CH2 Output enable/disabls flag Y32 Ei
Opetating candition setting isquest Y9 Bit
Ligesr ramge waiking requiss! - Y94 Bit
Channel change request - Y38 Bit
Sat value change request w YaC Bit
Synchronous outpul reguest YD Bt
Enrce clear necuiest Y B
Details in the screen
(1) tem The name of module information is indicated.

If the data type is detailed dialog/error code and warning code, an icon is indicated at the head of each item.

(2) Present value | The present value of module information is indicated. Character strings such as ON/OFF and values are

indicated.
(3) Device The devices assigned to module informalion are indicated.
(4) Data type The data type of module information is indicated.

In the case of detailed dialog/error code/warning code, their details can be checked.
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@ X summary of This Chapter )

In this chapter, you have learned:

- Specifications of digital/analog converter module (Q62DAN), control signals and functions of control data
- Setting screens of GX Works2 and screens of Intelligent Function Module Maonitor

- Settings required to start up Q62DAN

- Sequence program to control the program example

- How to troubleshoot an error with Q62DAN

Please review the following important points.

Performance specifications
and usage of QE2DAN

QB20AN is a module that makes analog outputs (2 channels).
The output range can be selected from 0 ta 5V, =10 to +10V, 0 to 20mA and 4 to 20mA,
For the external output terminal, voltage (V) and current {I) are independent.

Settings by GX Works2

New modules can be added.
When new modules are added, the /O assignment must be set at the same time.

The switchas of Q2DAN, parametars and Auto Refresh are set,

Switch settings such as the output range of QE2DAN (0 to 5V and 4 to 20mA) are important.
High resolution mode and others can be sel a5 necessary.

In parameters, D/A conversion enable/disable of CH1 and CH2 is set. The default is “disable”.

In Auto Refresh, devices on the CPU module side where digital values of CH1 and CH2 and error codes
are stored are set,

Sequence program

If parametars and Auto Refresh are set by using GX Works2, the sequance program that controls Q82DAN
processes the /O signals of Q62DAN, and reads and writes data to and from the device memories
specified by Auto Refrash,

Checking operation of
QE2DAN

The operation of QB2DAN is checked by Intelligent Function Module Monitor of GX Works2,
The status of buffer memory of Q62DAN can also be checked by GX Warks2.
If Q62DAN does not woark, the above functions are used to check error information,

Finally, please do the test to check your understanding.
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> Final Test )

Now that you have completed all of the lessons of the PLC Intelligent Function Module Course, you are ready to take the
final test. If you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 9 questions (28 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without

clicking the Answer button. (Regarded as unanswered question.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail

result will appear on the score page.

Comect Answers ; 2
=i To pass the test, you have to
T R . answer 60% of the questions
correct.
Percentage 22%
| Proceed | | Review | [ Retry |

* Click the Proceed button to exit the test.
« Click the Review button to review the test. (Correct answer check)

» Click the Retry button to retake the test again.
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> Final Test 1 ) 0o

Place a check () mark against the type(s) that can be called an intelligent function module among the following
module types. (multiple selections allowed)

- CPU module

~  Analog-digital (A/D) converter module
—  Input module, output module

—  Positioning module

—  Serial communication module

Power supply module

Answer ] [ Back ]
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> Final Test 2 ) 0o

The following sentences describe the intelligent function module. Select the appropriate option in each box to complete
the sentence.

1) Intelligent function modules that process sequential values such as voltage, current and temperature are

called (| —Select— ¥

2) The {| —-Seleci— ¥ | ) acquires voltage and current (analog data) from external devices and

converts them into digital data.

3) Intelligent function modules that perform data communication between multiple PLC CPU modules or between

PLC CPU module and upper level computer on the network are called ( —Select— Yi)

4) The intelligent function module that monitors the machine's operation and controls complicated movement of

the machine is called (| —Select— ¥}

5) The movement of the machine is detected by encoders, and the (| —Select- v|)

acquires puise signals from the encoders and counts the number of pulses.

Answer ] [ Back ]
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Final Test 3

) I T

Select the appropriate option in boxes (1) to (4).

Bil signal
crT=—
B (1) e

L

Intelligent
function
module Word data

CPU input {X)

Data register

(D} (2) Samd

PLC parameter : :
(1) —Select— |¥| (2 —-Select— | v |
(3)! —Select— v (4), —-Select— | v

' . External
. devices
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Final Test 4

The following sentences describe the data transfer performed at intelligent function modules. Select the
appropriate option in each box to complete the sentence.

The (__ —Select— | ¥ ) for controlling the intelligent function module are transferred by using buffer memory.

Data transferred via the buffer memory come from either the (| --Select—- ¥ |) as commands,
or are output from (| —Select— ¥ |) to the CPU as a result of the process.

Data are communicated by (| —Select— ¥ | ) as set with GX Works2 or by
programming using (| —Select—- i)

Answer ] [ Back ]
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> Final Test 5 ) 0o

Select the appropriate sentence that explains the I/O signals of intelligent function modules from the
following. (multiple selections allowed)

— The I/O signals of intelligent function modules are transferred by Auto Refresh.

—  The /O signals of intelligent function modules are transferred by sending and receiving bit (ON/OFF) signals
—  toffrom the CPU module.

—  Among the /O signals of intelligent function modules, the module receives "X" signals.

—  Among the /O signals of intelligent function modules, the module receives "Y" signals.

| Answer | | Back |
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T et TR k]

Intelligent function module devices enable programming of the intelligent function module buffer memory
in the same way as the device memory in the CPU module.

Complete a program to read data from buffer memory address "19" of the intelligent function module
(head I/O number: "X/Y090") and write the data into register "D10".

Buffer memory {Address)

Data register

D10 111 e 1 19(13H)

X0
I—H [[Mov (a1) \ (Q2) :Qa}]—l

Q1| .| Q2| v Q3 Y

Answer ] [ Back ]
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Final Test 7

The following sentences descnbe the D/A conversion characteristics (in normal resolution mode) of
Q62DAN. Select the appropriate option in each box to complete the sentence.

When the output range setting of "1 to 5V" is selected, the output voltage will be ( ¥ | )V for the input digital
value "0", and (| ¥ |V for the input digital value "4000".

In this case, the output voltage for the input digital value "0" is called the (| —Select— | v ), and the output

voltage for the input digital value "4000" is called the (| —Select— v ).

| Answer | | Back |
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Final Test 8

) v R

Process defined with the program

| Answer | | Back |

X0 X1

— | + ¢ Mo )
MO

—— |

| M X ¢ 3

1 11 L
X2

(3) | | [ move k1000 D30 H
XOF

— | { move pDa0 D100

C v -

X5 X9F (4)

— | || [ SET voF -
XoF o .

— | Ed [ RST vor _H

The following is a sequence program to control Q62DAN. Select the appropriate option in boxes (1) to (4).

- When XD is ON, M0 is ON. When Module READY is turned ON, the CH1 output enable flag is turned ON.
- When the emor occurrence flag is ON, the error code (data stored in D40) is transferred to D100.
- When X5 is ON while an ermor is detected, the error clear request turns ON.

Precondition

- Q62DAN is mounted in the slot of the
main base unit whose head /O address is
specified as "X/Y90".

(1) —Select— v

(2) —Select— v |
{3)! —Select—- v
(4)| —Select-- v
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>Final Test 9 ) 0oc

Select the correct method to check error codes caused in Q62DAN.

Use the PLC diagnosis screen of GX Works2.
Use the ladder monitor screen of GX Works2.
Use the Function Module Monitor of GX Works2.

Use the PLC parameters screen of GX Works2.

| Answer | | Back |
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Test Score

You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Correct Answers : 0
Total Questions : 9
Percentage : 0%
Proceed | | Review | [ Refry |

You failed the test.
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b

You have completed the FLC Intelligent Function Module Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course will be useful in the future.

You can review the course as many times as you want.

Review | | Close
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