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INTRODUCTION

This textbook explains the programmable controller, the program editing methods
with GX Works2, the sequence instructions and the application instructions for
understanding the MELSEC-Q series programming.

The multiple CPU system is available for the MELSEC-Q series with multiple CPU
modules, but this textbook explains the case in which one CPU module is used.

| The related manuals are shown below. |

(1) QCPU User's Manual (Hardware Design, Maintenance and Inspection)
............................................................................................. SH_(NA)080483ENG
Explains the hardware.

(2) QnUCPU User's Manual (Function Explanation, Program Fundamentals)
............................................................................................. SH(NA)-080807ENG
Explains the functions and programming method.

(3) MELSEC-Q/L Programming Manual (Common Instruction)

............................................................................................. SH(NA)-080809ENG
Explains details of each instruction.
(4) GX Works2 Beginner's Manual (Simple Project)
............................................................................................. SH(NA)-080787ENG
(5) GX Works2 Version 1 Operating Manual (Common)
............................................................................................. SH(NA)-080779ENG
(6) GX Works2 Version 1 Operating Manual (Simple Project)
............................................................................................. SH(NA)-080780ENG
(7) Before Using the Product
........................................................................................................... BCN-P5782
(8) Analog-Digital Converter Module User's Manual
..................................................................................................... SH(NA)-080055
(9) Digital-Analog Converter Module User's Manual
..................................................................................................... SH(NA)-080054
(10) I/O Module Type Building Block User's Manual
..................................................................................................... SH(NA)-080042
(11) MELSOFT GX Works2 FB Quick Start Guide
......................................................................................................... L-08182ENG
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CHAPTER 1 BASICS OF PROGRAMMABLE CONTROLLER

1.1 Program

If a programmable controller is assumed as a control ladder, it can be described by
an input ladder, output ladder, and internal sequential operation.

f ) ) ) ) PLC ) o
N — | — 1
X6 T1
- : L Y70 —= R N
—0 O— o Y744 =0 O —FPD)—
| : YT —— BN
LSt —@_ ! outputrelay| | —O O— !
— Ll ov7a ‘ ‘
‘ . ) |
+—O O— —@— L+ 0O O— —\—1
1 | 1 Y1355 | Electromagneti
PB2 | v X6 K30 | | e
—1 i blY74 —— ‘
i Y I TS ) R
3 <::> . Y75: S ' Magnet
Sensor | : Timer 76 —— | contactor
; & | oo |
3 Input relay E : : Contacts for 3
| $ (virtual coil) + | | external % l
3 E ' | outputs 3
|1} _[Com com - @—
i $(+) () |\

‘ Internal sequential operation ‘

Input module |_ Input circuit

| I ]

Turns on/off the
input relay with
external signal.

Activates the
internal sequential
operation by the

contact of the input relay.

I

Transmits the on/off
operations of the
output relay.

L]

Activates the
external loading.

J

Figure 1.1 Programmable controller configuration

A programmable controller is an electronic device centered around microcomputers.
Actually, a programmable controller is assemblies of relays, timers, and counters.
As shown in figure 1.1, the internal sequential operation is executed by turning on or
off the coil. The on/off condition of the coil depends on the connection condition (in

series or in parallel) and results of the normally open or normally closed contacts

"Relay", which is also called an electromagnetic relay, is a switch to relay signals. The relay is a key component to

make up a logic ladder.
1) Energizing the coil [ > Magnetization
« The normally open contact closes.
(Conducted)
* The normally closed contact opens.
(Not conducted)
De-energizing the coil
L > Demagnetization

2

~

« The normally open contact opens.
(Not conducted)

« The normally closed contact closes.
(Conducted)

Normally
closed contact

Normally
open contact

Coil off Coil on
(always) (in operation)
Normally open | Not conducted| — Conducted
contact 1
Normally

closed contact

_J/r_

Conducted Not conducted




(Internal Sequential Operation )

The following shows the signal flow of the internal sequential operation of
figure 1.1.

1
2)

3)

4)

5)

6)

When the sensor turns on, the coil of the input relay X6 is magnetized.
Magnetizing the coil of the input relay X6 conducts the normally open
contact X6 and magnetizes the coil of the output relay Y74.

(As the timer is not magnetized at this time, the normally closed
contact remains conducted.)

Once the coil of the output relay Y74 is magnetized, the external
output contact Y74 is conducted and the magnetic contactor (MC) is
turned on.

Turning off the sensor demagnetizes the coil of the input relay X6 and
the normally open contact X6 becomes non-conductive.

As the self-maintaining normally open contact Y74 is conducted, the
coil remains magnetized. (Self-maintaining operation)

When the coil of the output relay Y74 is magnetized (with the normally
open contact Y74 conducted), turning off the sensor (with normally
closed contact X6 conducted) magnetizes the coil of the timer T1 and
the timer starts measuring the time.

After three sec. (K30 indicates 3.0sec.), the normally open contact of
the timer becomes conducted and the normally closed contact
becomes non-conductive.

As a result, the coil of the output relay Y74 demagnetizes and the load
magnet contactor drops.

Also, the output relay self-maintenance is released.

(_Operation diagram )

The following time chart explains the input/output relays and timer
operations.

-

Input X6 \
|
|
|

Output Y74 _| i
|
|

Timer T1 (Coil)

|
|
|
Timer T1 (Contact) 3 H
|
|
|
|




The internal sequential operation can be regarded as the program of
the programmable controller. The program is saved in the program
memory as similar to the instruction list

Instruction .
X6 T1 Step number Device
0+— |—<, wod | |, 2
0 LD X6 :
Y74 1 OR Y74 i
' 2 ANI T1 |
K30 Repeat
Y7|4 T(G 3 ouT Yr4 operation
40— | ¥ 45 T1 » 4 LD Y74 |
5 ANI X6 1
ey ‘
10 END !
= 6 ouT T1K30 3
10 END Vooooo!

(a) Ladder diagram

(b) Instruction list (program list)

Figure 1.2 Program

A program consists of a large number of instruction words and
devices.

The instructions contain instruction words and devices. In addition,
the instructions are numbered to represent the order of operations.
The numbers are called step humbers.

(Instruction words are also called instructions.)

The number of steps varies depending on the types of instructions
or the setting method for the values to be used for the I/O numbers
and operations. (The more steps are needed for the operation with
complicated operation.)

The instructions repeat from the step number O to the END
instruction. (This is called "repeat operation”, "cyclic operation" or
"scanning".)
Amount of time necessary for one cycle is called operation cycle
(scan time).

The number of steps from the step number 0 to the END instruction
is the length or size of the program.

The program is stored in the program memory inside the CPU. The
operation is executed in a ladder block unit.

One ladder block ranges from the operation start instruction (LD,
LDI) to the OUT instruction (including the data instruction).



1.2 Program Processing Procedure

The operation process is executed in series from the start step of the program
memory left to right and top to bottom (in the order of 1), 2) ... 17)) in a ladder block
unit as shown below.

1) 2) 3)
19 i
0 ] | Y10 b
4) 5) 7)
X2 X3
34 } | | Y11 ]
6)
X4
Il
1
8) 9) 10)
X5 X6
7 | | | | Y12 ]
11) 12)
X7
| | Y13
13) 14)
X8
| | Y14
15) 16) 17)
it h
17 ] | Y15 b




1.3 MELSEC-QnUD Module Configuration

(1) Universal model
The Universal model QCPU is used for a training in this textbook, therefore,
"QCPU" indicates "Universal model QCPU" unless otherwise noted.

(2) Basic configuration of a programmable controller system
The following figure shows an actual programmable controller configuration.

A
A
7l 7
i i
21 Wl d

| ,ii e !_/

\. Power supply module/I/O module/Intelligent function module/Special function modulej

@ Q5[ |B extension base unit
@ Q5[ IB extension base unit

Figure 1.3 MELSEC-QnUD module configuration (when Q30DB is used)



Main base unit Extension base unit
(Requiring a power (Not requiring a power
supply module) supply module)
2 z
With three 3 2 3 T
1/0 modules % @) g Q52B
S 0338 % Q638 (For two modules)
= =
_ I3 g
With five 3|z 3
1/0 modules % o %
Q35B a Q65B Q55B
= =
g g
With eight 3 2 3
1/0 modules % 3] %
o Q38B a Q68B
z g
With 12 3z 3
1/0 modules g ) '%
Q312B Q612B
Multiple CPU high speed main base unit
>
g
With eight 3z
1/0 modules g O
g Q38DB
>
g
With 12 33
1/0 modules % ()
Q312DB

» The main roles of the base unit are; fixing the power supply module,
CPU module, and 1/0 modules, supplying 5VDC power from the
power supply module to the CPU module and I/O modules, and
transmitting the control signals to each module.



(Power Supply Module)

Module name Input Output
Q61P 100V to 240VAC 5VDC 6A
Q62P 100V to 240VAC 5VDC 3A, 24VDC 0.6A
Q63P 24VDC 5VDC 6A
100V to 120V/AC200 to
Q64P(N) 5VDC 8.5A
240VAC
Q61P-D 100V to 240VAC 5VDC 6A

CPU Module

. o ) Maximum 1/O points for
CPU type Program_ capacity | Basic |r?struct|on connecting to a
(maximum) processing speed
programmable controller
QO0UJCPU 10K steps 120ns 256 points
QO0UCPU 10K steps 80ns 1024 points
QO01UCPU 15K steps 60ns 1024 points
QO02UCPU 20K steps 40ns 2048 points
QO3UD(E)CPU 30K steps 20ns
QO04UD(E)HCPU 40K steps
QO6UD(E)HCPU 60K steps
Q10UD(E)HCPU 100K steps
Q13UD(E)HCPU 130K steps 9.5ns 4096 points
Q20UD(E)HCPU 200K steps
Q26UD(E)HCPU 260K steps
Q50UDEHCPU 500K steps
Q100UDEHCPU 1000K steps
1/0O points . . ) .
8 points 16 points 32 points 64 points
Format
120VAC — ©) — —
o 240VAC ©) — — -
'§ 24VDC (positive common) - O O O
g 24VDC (high-speed input) ©) - - -
g— ?4VDC B o o B
(negative common)
5/12vDC — ©) ©) (©)
© Contact output — ©) — —
§ Independent contact o _ _ _
g output
§_ Triac output - O - -
8 Transistor output (sink) ©) ©) O O
Transistor output (source) - O O -
I/0 mixed ©) - O -




Memory Card

A QCPU equips a built-in memory as standard for storing parameters and
programs, therefore, the programs can be executed without a memory card.

The memory cards are required for the situations in the table below.

Type Description
Data can be written or changed within the memory capacity.
<Example of the usage>
* For the boot operation
SRAM card . )
* For storing the sampling trace data
* For storing the SFC trace data
« For storing the error history data
The contents of the program memory or the specified file can be written at a time.
The newly written data replaces all original data. Data can be read by the READ instruction of
Flash card the sequence program.
<Example of the usage>
* For the boot operation
» When the changing the data is unnecessary
Data can be written or changed within the program capacity.
Programmable controller user data of an ATA card can be accessed by the file access
instruction (such as the FWRITE instruction) in a sequence program through a CSV format or
ATA card binary format.
<Example of the usage>
* For the boot operation
« For programmable controller user data (general-purpose data)
(— — * Memory cards are required when the data capacity exceeds
@ﬁf the capacity of the built-in program memory, standard RAM,
[[ﬂ ”fﬁi S I and standard ROM.
il E [[U. « Select the memory card according to the size of the program
[] B = or the type of the data to be stored.
« Install the enclosed backup battery before using the
Memory Card » '
¢ | SRAM-type RAM card first. The SRAM card data cannot be
B baked up unless the battery is installed.
m » Format the memory card before using it.
“E(S%Jﬁ" « Data can be written to a Flash card for 100,000 times, and
:ﬂﬂ—[_: = for an ATA card, data can be written for 1,000,000 times.




<Reference: Universal model QCPU memory system configuration>

The memory of

the Universal model QCPU consists of the following blocks.

(—__Program memory

—
/—(program cache memory)

(Device comment) ( Device initial value)
- J

Standard
(" ROM

( pameer ) ( )

(Device comment) ( Device initial value)
Programmable
controller user data
CS
Standard
( File register ) ( Local device )
- J

Parameter Program

~

Program

Storage file used in latch
data backup function

File used in
P.DEVST/S.DEVLD functi

- J

OD
(" RAM™

~

Module error
collection file

Sampling
trace file

~

—~ RAM

( Parameter ) ( )
( Device comment) (Device initial value)
( File register ) ( Local device )
Sampling
trace file
-
~— ROM ~
( Parameter ) ( Program )
( Device comment) (Device initial value)

File register

~

Program

J

Memory card
*1

CPU module

*1: A memory card cannot be used for QO0UJCPU, QO0UCPU, Q01UCPU.

*2: QOOUJCPU has

* Program memory:

« Program cache memory:

« Standard RAM:

» Standard ROM:
* Memory card (RAM):

* Memory card (ROM):

no standard RAM.

A memory for storing programs and parameters for a CPU module
operation

A program operation is executed by transferring a program stored in
the program memory to the program cache memory.

A memory for operating programs
A program operation is executed by transferring a program stored in
the program memory to the program cache memory.

A memory for using file registers, local devices, and sampling trace
files without a memory card

Using the standard RAM as the file registers enables the high-speed
access as well as data registers.

The standard RAM is also used for storing the module error
collection file.

A memory for storing data such as parameters and programs

A card for storing the local device, debug data, SFC trace data, and
error history data with the parameters and program.

A Flash card for storing parameters, programs, and file registers.
An ATA card stores parameters, programs, and the programmable
controller user data (general-purpose files).

1-9



POINT

Secure backup by long-term storage

Programs and parameter files are automatically backed up to the program
memory (Flash ROM) which does not require a battery backup. This prevents a
loss of the program and parameter data due to the flat battery.

The battery backup time is also reduced significantly.

In addition, the important data (such as device data) can be backed up to the
standard ROM to prevent a loss of the data due to the flat battery in case of
consecutive holidays.

The backup data is restored automatically when the power is turned on next
time.

No battery
required

CPU built-in memory

Bl Program memory

(Flash ROM) for data

No battery protection

4 backup
needed!

v

Program
cache memory
(SRAM)

For program
execution

Programming
tool

Device data

] Backup Latch data
Device memory [EXCHNil)] Backup
condition is file

ON (Standard ROM)

File register
(Standard RAM)




1.4 External /O Signal and 1/O Number

(1) Wiring of I/0O devices
The signals output from the external input devices are substituted by the input
numbers which are determined by the installation positions and terminal
numbers of the connected input module and used in a program.
For the operation results output (coil), use the output numbers which are
determined by the installation position and the terminal number of the output
module to which the external output module is connected.

/ 0 1 2 3 4<+———— Sj|ot numbers \

’ Y/ Y/
(Power (CPU)
supply)
VA (Qv)
(QX) Base unit
Input numbers / Output numbers
S N Y10 /TN
PB1—1— V1
%0 \/
Cs1
CSs2 e Input numbers are hexadecimal numbers that start
O X2 Y12 /TN with 0. Input/output numbers share the same numbers.
PB2—— X3 \\/3/ "X" at the beginning of the number represents "Input",
O O and "Y" indicates "Output".
PSS | |xa LECHD (ot
— >\/< ® The maximum number of the QCPU (Q mode)
LS1 . )
=0 O— X5 v14 ?/GT_< input/output number is 4,096.
—/
LS2 X6 M e The input/output number is sometimes referred
Ls3—— Y15 m to as the I/O number (IN/OUT).
—O O—] X7 WMCY
Lsat——= Y1
O O— || S fucd)
PB4—— N
—0O O— X9
Y17 N
PB5 MC3
—0 O—] XA N
Cs3 O XB coM1 C
] xc vis /N
— XD U \
N !
e (M IYIE /7N ;
—] XF COM2
—@7 collt
\ Output module

K Input module /

Figure 1.4 Wiring of I/O devices




(2) 1/O numbers of a main base unit
The 1/0 numbers of /0O modules which are attached to a main base unit are
assigned as follows. This configuration applies to both 1/O modules and
intelligent function modules.

Main base unit(Q33B,Q35B,Q38D)B,Q312(D)B)

11 «—Slot numbers

o
=
N
w
D
[&)]
[«2)
~
o)
©
)

<«——1/0 numbers

00 to OF
10 to 1F
20 to 2F
30 to 3F
40 to 4F
50 to 5F
60 to 6F
70 to 7F
80 to 8F
90 to 9F
AO to AF
BO to BF

Power supply module
CPU

Base unit with
three slots(Q33B)

Base unit with five slots(Q35B)

Base unit with eight slots(Q38(D)B)

Base unit with 12 slots(Q312(D)B)

¢ The I/O numbers of one slot (one module) are assigned in ascending order in 16-point unit (0 to FH).
As a standard, 16-point modules should be attached to all slots.
For example, the following figure shows the I1/O numbers of when a 32-point module is attached to the fifth slot.

Main base unit >

6 7+—Slot numbers

The 1/0 numbers of the
slot next to the one with
32-point modules are
changed.

(The numbers are
assigned in order from
lower numbers.)

CPU
00 to OF
10to 1F
20 to 2F
30to 3F
40 to 4F
500 5F /60 to 6F | n
70to 7F
80 to 8F

Power supply module \
o
-
N
w
S

« The I/O numbers are also assigned to a vacant slot (a slot with no 1/O module installed).
For example, if the third slot is vacant, the /O numbers are assigned as shown below. (in the initial setting)
The number of assigned points can be changed by the setting.

Main base unit

0 1 2 3 4 5 6 7+«—S|otnumbers

2

g Lwwfeju wiw
S| 50| 9| Nfeg|T v | O |~
T alolololeelol ol ol o
=} G|+ +— = |c ~| +~ +— — +—
@ olo|lolsglo|olo|lo
% Ol 41| I8¢ | ;v |o| <
a

 For the multiple CPU configuration (two to four CPUSs), the I/O numbers are assigned from a slot next to a slot where
a CPU is attached.




(3) /0O numbers of an extension base unit
Connect an extension base unit when the number of slots of the main base unit
is insufficient.
The 1/0 numbers are assigned as follows in the initial setting.
This configuration applies to both I/0O modules and intelligent function modules.

Main base unit (Q38(D)B)

0 1 2 3 4 5 6 7+«—Slotnumbers

)
)

g TR TR TR N TH TR TR TIN TS

S | o |@|F|N|O T OO~

Extension cable glyle|2/e/2|2/ 828
=}

2 o|lojlo|lo|o|lo|o| o

\__H % Old | N|®M| T O|O| <
[a8

Extension base unit (Q68B)

8 9 10 11 12 13 14 15
5]
=
W| W | W ||| W) w|w
g oo <o O OjWlw
S|l ol ol ololo|l ol oo
. . +— +— +— +— +— +— +— +— (Note)
First extension 3 | ololo|lo|lo|lo|lolo S
base unit ] % o C 0O Q| W|LWw Parameters allow the setting different from the
_-HH g actual number of slots.

For example, a base unit for 12 slots can be set as
a base unit for 3 slots and vice versa.

(Q65B) This is in order to handle the future extension, and
to prevent the gap of I/O numbers which is likely to
happen when a conventional system is shifted to the
new one.

For details, refer to the QnUCPU User's Manual
(Function Explanation, Program Fundamentals).

N
o
=
~
[N
®
=
©
N
o

Second
extension base

unit —-H

100 to 10F
110to 11F
120 to 12F
130 to 13F
140 to 14F

=

Power supply module

Extension base unit (Q68B)

N
[y
N
N
N
w
N}
N
N
a1
N
o
N
~
N
®

Third extension|
base unit

150 to 15F
160 to 16F
170to 17F
180 to 18F
190 to 19F
1A0 to 1AF
1BO to 1BF
1C0to 1CF

1t

« The slots of the extension base unit are also assigned in ascending order in 16-point unit.

« The start /0O number of the extension base unit is assigned from the last number of the main base unit or of the
previous extension base unit.

» Setting "0" to the parameter can assign the 1/O number to the vacant slot or areas with no slot.

Power supply module

The following table shows the number of available extension base units.

CPU type Number of stages (including the ones

connected with GOT in bus connection)
Universal model QO0UJCPU 2
QO0UCPU, QO01UCPU, QO02UCPU 4
Other than the above 7
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1.5 System Configuration and I/0 Number of Demonstration Machine

|cPU module]

|Output module|

Power supply module

i

Base unit Q38DB

Q61P | QCPU

d

Vacant

slot

QX | QY
42 | 42p
64 | (64

points)points

Q64 | Q62
AD | DAN
(16 | (16

points)points

y
X0 | Y40
to to
USB cable X3F | Y7F
Peripheral device
P I/0 panel
A4
[ YBF+————Y60 Y5F «—— Y50 Y4F+—— Y40 |
[Y77 Y76 Y75 Y74 Y73 Y72 Y71 Y70]

O00O000O0O0

[Y7E_Y7E Y7D Y7C Y7B Y7A

Y79

Y78]

O000O0O0

O

O

[X7 X6

X1

X0 ]

@086 66

®

XF_XE

X8 ]

986866068

@

cb||[31083

402

MELSEC-Q |

[CXBF+—X30 X2F+——— X20 |
[ [ W —
1]/9][4][2 41][3] 6] |
I I i

AD INPUT

ol

D/A OUTPUT

)




CHAPTER 2 OPERATING GX Works2

GX Works2 is a programming tool for designing, debugging, and maintaining
programs on Windows®.

GX Works2 has improved functionality and operability, with easier-to-use features
compared to existing GX Developer.

B Main functions of GX Works2
GX Works2 can manage programs and parameters in units of projects for each
programmable controller CPU.

® Programming
Programs can be created in a Simple project in a similar way with existing
GX Developer.
Structured programming in a Structured project is also available with GX
Works2.

B [PRG] MAIN
. ] FBE2  Output_Enable ——
— ——

[ o {MOy  Set_value Storage_register =
Ecnnvert_HEAD
A

Ta Head Mo KO Storage_iegister K1 1

b— [RCD  Storage_register  Analog value 1

[ 17 [EMD ]

%

® Setting parameters
The parameters for programmable controller CPUs and network
parameters can be set with GX Works2.
Intelligent function module parameter can be set as well.

® Writing/reading data to/from a programmable controller CPU
Created sequence programs can be written to/read from a programmable
controller CPU using the Read from PLC/Write to PLC function. Also, with
the Online program change function, the sequence programs can be
changed even when the programmable controller CPU is in RUN.

Reading data




Created sequence programs can be written to the programmable controller
CPU and device values at operation can be monitored online/offline.

® Monitoring/debugging
Tt
Programs can be monitored and debugged.
® Diagnostics

Modify Value K
Device(Label 1 Buffer Memary |
DevicefLabel
|10 =
Data Type |6t |
=) | CFF Switch OMJOFF ‘
Settable Range
Execution Result<< Close

Execution Result

Device/Label Data Type

Reflect ba Input Column Clear

Setting Value

The current error status and error history of the programmable controller

CPU can be diagnosed.

With the diagnostics function, the recovery work is completed in a short

time.

With the System monitor function (for QCPU (Q mode)/LCPU), detailed
information on such as intelligent function modules can be obtained. This
helps to shorten the recovery work time at error occurrence.

Diagnosing the

CPU status

programmable controller

Diagnosing the programmable controller
CPU status (PLC diagnostics screen)




2.1 Features of GX Works2

This section explains the features of GX Works2.

(1) Project types in GX Works2
In GX Works2, the project type can be selected from either of Simple project or
Structured project.

(&) Simple project
The Simple project creates sequence programs using instructions for
Mitsubishi programmable controller CPU.
Programs in a Simple project can be created in a similar way to existing GX
Developer.

Ul ~

Program file

N
’

4

( Program MAIN )

Program SUB1

Program SUB2

(AP, TP D R —"

Programs are created with programmable controller

'
)
'
CPU instructions. ! N - ] -
Created programs can be operated as sequence ! gl;c()ggamrrmg in a S'm_'Lé:r way with existing
programs. i eveloper is possible.
= -
" J

(b) Structured project
In a Structured project, programs can be created by structured
programming.
By segmenting a whole control process program into common program
parts, highly manageable and usable programming (structured
programming) is possible.

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

POU ; Program file

Function block 1 : Program MAIN

( (
( Function block 2 ( Program block B

?( Program block C
( Function 1 ( Program block D
( -~

Program block A

Function 2 Program block E

Sequence programs are created
by combining POU (Program
Organization Unit) s.



(2) Enhanced use of program assets
Projects created with existing GX Developer can be utilized in a Simple project.
Utilizing the past assets improves the efficiency of program design.

<GX Developer> <GX Works2>

saafusndmaul
EEFI TS TCEE

S| W R 2l il et M0 Project created
i with GX Developer

GX Works2.

(3) Sharing Program Organization Unit (POU) registered as libraries
In a Structured project, programs, global labels, and structures frequently used
can be registered as user libraries. Utilizing these user libraries reduces time
required for creating programs.

Navigation =
User Library
<AlL> =l
28
= {5 Pragram
= i xount
] Program

&5 Local Label
= 85 Global Label

& Globaio: - /
= {4 FBIFUN
+ W FUMDL
=/ (§3 Structured Data Types
B4 rou
& Project

L’@‘ user Library
g Connection Destination

»

Project A

— Project B

Project C

Library file Project D




(4) Wide variety of programming languages

The wide variety of programming languages available with GX Works2 enables
to select the optimum programming language according to control.

Ve

<Ladder>

Programming similar to existing GX Developer

|

Ve

<SFC>
Programming to clarify the procedure

N N
e e
<Structured ladder> <ST>
Programming a ladder program graphically Programming in a text language similar to
C language
1 -
2
F N EMO |
¥aon 5 d 00
M1 IIFBOI
EM END
m g:"::’; HVDINT_TO_REALD
Input} it
_r:J h..
. “
—— T
N

Connecting the programmable
controller CPU is unnecessary.

(5) Other features

(a) Offline debugging

Offline debugging using the simulation function is possible with GX Works2.
This enables debugging to ensure the normal operation of created
sequence programs without connecting GX Works2 to the programmable

controller CPU.

-5

{mov

X1
k

s

{ MO

{ Mo

—

>0 V4 W10
2

93 4
T L

{oTOP  HO

HO

K100

]

oo

(5]

[

Without connecting the programmable controller CPU, programs can be
monitored and debugged in the same way with debugging by the
programmable controller CPU.




(b) The screen layout can be customized to the user's preference
The docking windows enable to change the screen layout of GX Works2
without restriction.

Screen layout can be
changed without restriction.




2.1.1 MELSOFT iQ Works

MELSOFT iQ Works integrates the engineering software (GX Works2, MT
Developer2, and GT Designer3).

Sharing the design information such as the system design and programming in the
whole control system improves the efficiency of program design and efficiency of
programming, which reduces costs.

- MELSOFT iQ Works N
. GX Works2 MT Developert2
G OTG(}—ral?lcairsllggi;t?/vare) (Programmable controller (Motion controller
g programming software) programming software)
ot i ¥
1 \
MELSOFT Navigator
ystem configuration management too
(Syst fi ti t tool)
il
o
. |
!
Sharing the design information
between the software
Design information
data base
_ J
\ J

POINT

To start MELSOFT Navigator and each engineering software, click the Start button and follow

the procedure below.
« MELSOFT Navigator: [MELSOFT Application] — [MELSOFT iQ Works] — [MELSOFT

Navigator]
* GX Works2: [MELSOFT Application] — [GX Works2] — [GX Works2]
* MT Developer2: [MELSOFT Application] — [MT Works2] — [MT Developer2]
* GT Designer3: [MELSOFT Application] — [GT Works3] — [GT Designer3]




[Purpose of the engineering environment]

g
] oy

nterprise Resource Planning

MES

(Manufacturing Execution System)

enaneerng cnironmen)
Controller and HMI |

L]
]. Platform

1) Integrating development environment which was
independent of each device

2) Sharing the design information in whole development phases
(system designing, programming, test/startup, and operation/maintenance)

POINT

1 Platform is a FA integrated concept of MITSUBISHI ELECTRIC.

Integrated Q/improved Quality/intelligent&Quick/innovation&Quest




2.2 Basic Knowledge Required for Operating GX Works2

2.2.1 Screen configuration in GX Works2

1) Title bar
2) Menu bar

Vew Onine Dehug Disgnostics Jool Window Help.

3) Toolbar

4 b -
Project =
[f 2y o B 2 A
=1 Parameter
¥ PLC Parameter
=1l Network Parameter

-&FL Ethernet | CC IE | MELSEC
- ccink
| Remate Passward

M il
| b [PRG]Write MAIN 45 Step

% Inteligent Function Module L - 7) Edit screen (work window)
A Glbal Devics Comment 5) View contents display area

28 Program Setting )

B g oL F —T

=B Program

-~ MAIN

(%) Local Device Comment

O Mam

g Devics Memory

- Tieice Tritial el e
i

I$81

6) View selection area \
—— L 8) Output Windowj

M1 T Koo | &

 owo . 2%

T

[Enor: 0

( A Eroish | Unlsheled _QUEUDEH | Fost Station njasstep [Oviwrte | b =.J

9) Status bar




1)

Title bar
Title bar displays the name of the active project.

[ Resizes or terminates GX Works2. j [Maximizes or restores GX WorksZ.J

[EE MELSOFT Series GX Works2 C:\SCHOOL\SCHOOLQEX15 M=1E3

Terminates

Displays the name and 1 [Minimizes GX WorksZ.]
GX Works2.

the path of the project.

I\

2) Menu bar
Menu bar is the most frequently used item when operating GX Works2.
Click the menu bar to select a variety of functions from the drop-down menu.
3) Toolbar
Toolbar equips buttons to easily access the commonly-used functions.
This enables a quicker operation.
el e AR | Point the cursor to the tool button
EE <f5tart Manitoring (Al windaws)]|j2 | to show the function of each button.
3 P PR ERAKTR rlgl_unt
4) Tab
When multiple work windows are open, they are displayed in the tab browser
format. Clicking a tab activates the corresponding work window.
5) View contents display area
View contents display area displays the contents of the currently selected view.
6) View selection area
View selection area allows selection of the view to be displayed.
7) Edit screen (work window)
Edit screen displays various screens such as ladder program creation screen
and comment creation screen for editing ladder diagrams, comments, and
parameters.
8) Output window
Output window displays compilation and check results (such as errors and
warnings).
9) Status bar
Status bar displays the status information of GX Works2.
Displays the
[ Displays the current mode ] state of Caps Lock,
B Ve s Y [ \ ———————\ Va—
| Engish Unlabeled | qosboH | | HostStation | | ojasstep | | ovrwrte || o | om| I

f ot f T

Displays the | |Displays the Displays the current| | Displays the
CPU type. connected CPU.| |cursor position. state of Num Lock.




2.2.2 Ladder editor

This section explains the screen display of the GX Works2 ladder editor and its

basic operations.

(1) Edit screen

% [PRG]Write MAIN 1 Step

I

(2) Changing the display size of the edit screen
The display size of the edit screen can be changed.

tled Project)

View | Orline  Debug  Diagnostics  Tool  Window

Tookar

Statushar

3

Color and Fort...

Docking Window 3
Comment Chrl+FS
Statement Chrl+F7
Note: Chrl+Fa

Display Lines of Monitored Current Value{Ww). ..

Display Format for Device Carnment(Ql...

Hon-Display Ladder Block
Display Ladder Block
Non-Display Al Ladder Black
Disglay AllLadder Black

Chrl+hum -
Chrl+hium +

B} Device Display

Al Dgvice Display
Cancel All Devics Display.
Display Compile Result, .

Chrl+BlE+Fé

@ zom.

Text Size 'S

3

Tile & Horizontally
Open Header

CtrHShift+Enter

Back to Zoom SEC Block
Move SFC Cursor

Chrl+R

3

Open Instpuction Help. ..

Chrl+FL

<

Loom

1) Click [View] — [Zoom].

- Magnification

ES

The Zoom dialog box is displayed.

e

Change the display size according to the
selected zoom ratio.

Change the display size according to the

[f’“ Specify Jes =

=]

O'IB‘

Cancel

specified zoom ratio. (available range: 50 to 150%)

Adjust the width of the ladder automatically to
display the entire ladder.




(3) Changing the text size on the edit screen
The text size displayed on the edit screen can be changed.

1) Select [View] — [Text Size] —

| vew | Orline  Debug  Diagnostics  Tool Window  Hel .
o g [Bigger]/[Smaller].

Statusbar | 415 Bk 4t
| 3t 35 st o

Color and Fant. ..

Docking Window

The text size is changed one step at each
setting within the range of 10 steps.

Comiment Ctri+Fs
Statement ciF?
Nate Ctri+ra
Display Lines of Maritored Current Value(). .,

Display Format for Device Comment(Q). .,

Nor-Display Ladder Block Ctrbhhum -
Display Ladder Block ChrbHium +
Nor-Display Al Ladder Block

Display All Ladder Block

Bl Device Display Chrl+Alt-+F6
#ll Device Display
Cancel All Device Display

Display Compile Result...

& Zoom.
[ remsee » Bioger
Tile FE Horizortally Clrl4Shift+Enter | smaler

e 1

B [PRG]Write MAIN 4 Step

x X100 “
—

(4) Displaying/hiding comments
Device comments (label comments), notes, and statements can be displayed
and hidden.

1) Select [View] — [Comment]/[Statement]/[Note].

Wiew | Orline  Debug  Diagnostics  Tool  Window

B [PRG]Write MAIN 4 Step
x100

Inolbar »

Statushar

Color and Font. ..

Decking Window 3
Comment I CHHFS
Skatemert o Chr+FT
Note: ChritFe

Display Lines of Monitared Current Valus(y)...

Display Format for Device Comment(Q...

Mon-Display Ladder Black Ctel+hum -
Display Ladder Block. bR +
Non-Display All Ladder Block

Display 4l Ladder Block

Bl Device Display Ctrl+-Alb+Fé
All Device Display
Cancel All Device Display

Display Cornple Resul. .,

POINT

Displaying/hiding comments
Comments also can be displayed or hidden by the following operation.
[Tool] — [Option] — "Program Editor" — "Ladder" — "Comment"

Carmrment Display Ikems

[~ Device Comment ™ Mote
[ gtatement

* The details of this operation are explained in the next page.




(5) Setting the number of rows and columns for displaying comments
The option setting allows switching the number of rows and columns for
displaying a device comment.

BN 1) Click [Tool] — [Option].
[ Tool | window Help

IC Memary Card 3

cheskprorn The Options screen is displayed.
Check Parametar, ..

Clear All Parameters(E)...

Cptians. . N
by

Key Customize...
Deyice/Label Automatic-Assign Setting, ..
Elock Password. ..

Confirm Memory Size...

Merge Data...

Set TEL Data/Connect via Modem 3

<

Options - (Untitled Project)

E5)

+I- Program Editor
Device Commenit Editor
Parameter

41 Monitar
PLC Readfifite
Oniine Change

- Inteligent Furction Module
i€2 Works Interaction

Explanation

BacktoSvstemDefaultI BacktoUser Defaul I Set as User Default OK ] Cancel

<

Frogect 2) Click "Program Editor" — "Ladder" — "Comment".

Program Editor
- LadderfSFC
= Ladder

#

The screen for setting Device Comment Display
Format is displayed.

Ladder Dksgram
- SFC
Device Comment Editor
Parameter
Monitor
PLC Read/\Write
Cnline Change
Inteligent Function Module
i) Works Interaction

U

#

+

Options - (Untitled Project) &l
e e e A Comments can be displayed or hidden by
e i ’;itm“f‘”‘t M le  this setting in addition to by the method
- Ladder/SFC = . .
i e ks CoreveR DR FOTEE described on the previous page.
f;:‘d’::gt\agram Row |4 ¥ Column (NI ﬂ Total Characters; 32
& SFC
Device Comment Editor
Parameter
=+ Monitor

PLC ReadWiite
Online: Change
) Inteligent Function Module

1Q Works Inksraction
| Explanation

Sek the display raws and columns For label comment or devics comment,

Back to EystamDafath Backto User Defaul ] Set as User Default ok ] Cancel

U

(To the next page)




(From the previous page)

U

Options - (Untitled Project)

Comment Display Items

-Project

-Pragram Editar
|- Ladder[SFC
Ladder Dievice Comment Display Format

] Device Comment | Mote
|~ Statement

- Comment y
L dterCiaaa [ Row I4 'ri ] [golumn |“ 3% Total Characters: 32 ]
. HSFC A
Device Comment Editor
-Parameter —
Monitor Set the number of display ;
. Set the number of display col

{PLC Reaiiite [rows in the range from 1 to 4. L play

-Crline Change
- Intelligent Function Module
-i) Works Inkeraction

i~ Explanation
Set the display rows and columns for label comment or device comment.

Back to System Default i B

lg Set as User Default oK I Cancel

umns to 5 or 8.

Example)

4 rows x 8 columns 2 rows x 5 columns

=1 ]
4_| |7 4 —

COMENTY/ - COMEN

COMENT 3/ T3/CO

COMEMNT 3/

COMEMT 3/

—~

S



(6)

Options - (Untitled Project)

Setting the number of contacts to be displayed in ladder programs

The option setting allows switching the number of contacts to be displayed in a

single row.

—|- Praject
Common Setting
Automatic Save
Change History
Program Editar
+]- Ladder /SFC
-1 Ladder
Cormment
Ladder Diagrari
+-5FC
Device Comment Editar
Parameter
Manitar
PLC Read/\rite
Online Change

+

+

i) Works Interaction

U

Intelligent Function Module

Diagram" in the Options screen.

The screen for setting Display Format for the

ladder diagram is displayed.

X

Display Format

)

¥

=1~ Project
Cornron Setking
Automatic Save
Change History
1- Program Editor
[+ LadderfSFC
= Ladder
Comment
Ladder Diagram
[+ SFC
Device Comment Editor
Parameter
I Monitor
PLC Read)wWrite
-Crline Change

[+ Inteligent Function Module

-i0) Works Inkeraction

Back to System Default

Display Connection of Ladder Diagrarn |5y

I Display STL instruction irfantact Format, * Only applies tohé-ue FHCPU
W Use the Switching Laddet Edit Made (Read, Write, Monitor, Maritar (write))

Set the number of contacts to be displayed in
a single row to 9 or 11 contacts.

Operational Setting For Editing Line

[ Set initial value ta "1’ for Enter HLine/Delete Hiine dialog

Stop at the connection points (Instructionyertical Line)
when enker or delete horizontal line

i~ Explanation
Set the number of contacts to be displayed.

Caution
13 contacts display ladder might be incorrectly when Gx Works2 or GX Developer
which doesn't support: the ladder display For more than 13 contacks,

=1

Set as User Default Cancel

1) Click "Program Editor" — "Ladder" — "Ladder



(7) Switching the label name display and device display

The display of a program that uses labels can be switched between the label

name display and device display.

If label comments or device comments are set, the corresponding comments

are displayed.

Devices assigned by the compilation can be checked by switching the program
display from the label name display to the device display.

1) Glick [View] — [Device Display].

Wiew | Online Debug Diagnostics  Tool  Window

Toolbar »

Docking Window »

Comment Ctrl+F5
Statement Chrl+F?
Mote Crl+F3
Display Lines of Monitored Current Walue{W'). ..

Display Format For Device Comment(Q), ..

Mon-Display Ladder Block Chrl-Hhum -
Display Ladder Block ChrH-hurm +

Mon-Display All Ladder Elock

Display All Ladder Black

|EE§ Dewice Display Mo Chrl+Alk+FE
My

All Device Display
Cancel All Device Display.
Display Compile Result...

Statusber The screen for setting Display Format for the
Sl ladder diagram is displayed.

&) zoom...

Text Size »

Tile F& Horizontally Crrl+Shift-+Enter

Open Header

Back to Zoom SEC Block Cr+R

Move SFC Cursor »

Open Instruction Help... Chrl+FL

Example)
Label name display Device display
W Stat b A0 METE
[ ot s I—H 11
Local la Device C
bel comm ot
ent
Start_B =20
L ——
Global | Device C
abel com arnmek
ment
POINT

Displaying/hiding label comments and device comments

To check the set label comments and device comments, set the setting to display

comments. (Refer to section 2.2.2 (4))




(8) Hiding a ladder block
The ladder block after the ladder conversion can be hidden.
The ladder block in which the statements are set is hidden with the statements
displayed.

1) Move the cursor to the ladder block to be

MP T'nl Mo i\'.'l
t o} +F {} {oToP HO MO KD Kl 14| hidden.
——————————oToP M H4 K000 K1 1
{OTOR WO HI4 KD ki 1
(1) Move the cursor!J

| {OTOP MO WG KZODD K ]
{seT w0}

e\ -P ’ﬁ-’ {4
t‘m—ﬁ—w {OFRO WO HZ DO Moo
rus1—|n.? "1‘, | {seT o ]
{rsT o0 ]

Wi
k {2
veo

e X 2) Click [View] — [Non-Display Ladder Block].
F ;
oo and Font...




(From the previous page)

U

-+ i {oToR MO HO K 3] 1

3) The selected ladder blocks are hidden.

¢ o——J

——————————oToP M H4 K000 K1 1

(The ladder block is hidden.)’“’“’ Weowook ]
l e DTOP HO HIG K00 K1 1

0
t i it | {==T o ]

Fal
t 1es— —— ——}

1) Move the cursor to the hidden ladder block
displayed in gray.

|
( m—ﬁ I.’ {oToP HO HO KD *

————————————{oToF Mo H4 K000 ®1

(1) Move the cursor!)_‘m’“’ HE R M
oToe

I | HO HIE Kzmon K1

13— —} forro b0 M2 D0 om0 ]

®7
t i it | {==T o ]
{rsT OV ]
x1
LAY v
Wy ] ]
t 1es— —— ——} +F +F {vin
{seT w ]
"!

2) Click [View] — [Display Ladder Block].

Dby Linws: of Mot imed Cumrerd Viakas(W)....
Displayy Format For Device Commentli)...,

fian-Cholay Lackdir Dok

Doy Lackder Bloch. b Crbebiam &
HonDisglay A Lodder Block "0

(To the next page)



(From the previous page)

B [7Rc] A 3) The hidden ladder blocks are displayed.
[ m—-iﬂ? Iﬁ *f‘.“ {oToe HO HI Kn 3] 1 g
————————————{oToF Mo e K000 K1 1
(The hidden ladder blocks are displayed. )‘“ MW
T —— e [E1 L1 B '] HIE KOO0 K1 1
{se7 w0 ]
[ e @? ﬁ {4
¢ 1= —F foFRO HO M2 DO K1 ]
tHEﬂ—ln.? W | {ser o ]
\— RST  O¥0
bk
i tv2
: lm—iml-- -ﬁ \,'ﬂz ><I:§ {v20
B I |

POINT

Displaying/hiding ladder blocks
« Multiple ladder blocks also can be displayed and hidden.

« All ladder blocks can be displayed and hidden by the operation of [View] —
[Display All Ladder Block]/[Non-Display All Ladder Block].

e Ladder blocks also can be displayed and hidden by Right-click —
[Displaying/hiding ladder blocks].




2.2.3 Project

This section explains the configurations of a project that is displayed in a tree format
in the Project view. The display contents differ according to the programmable
controller type and the project type. The following is an example for a Simple project

of QCPU (Q mode).

.E Intelligent Function Module
'l_} Global Device Comment
- Program Setting
;;E Initial Program
+ dﬂ Scan Prograrm
hﬂﬂ Standby Program
hﬂ Fixxed Scan Program
hﬂ Mo Execution Type
=% poU
& Ej Program
W) MAIM
Ej Local Device Comment
[ Device Memory
(™ Device Initial Yalue

< Simple project (with labels) >
LAl L FFar ameker S
:g Intelligent Function Module
A Global Device Comment
+-(k5 Global Label
—|-fig Program Setting
|M Initial Program
|M Scan Program
(H] Standby Program
{H] Fixed Scan Program
+ |ﬂﬂ Mo Execution Type
5 pol
| ':3 Program
[=1-{iik) MATIN
f] Program
e Local Label
& FE_Pool
(B Structured Data Types
:g Local Device Comment

+-l Device Memary
{# Device Initial Yalue

ithout labels) >

Set various parameters.

- Make settings for the intelligent function modules.

Set global device comments.

+ Set an execution type of each program.

Create programs.

- +[Z5 GX Works2 Version 1 Operating Manual Simple Project

Set local device comments.
Make settings for device memory.
Set device initial values.

Set various parameters.

- Make settings for the intelligent function modules.

Set global device comments.
Set global labels.
[Z5~ GX Works2 Version 1 Operating Manual Simple Project

+ Set an execution type of each program.

- Create programs.

[ GX Works2 Version 1 Operating Manual Simple Project

Set local device comments.
Make settings for device memory.
Set device initial values.

20



1) One project per GX Works2

One GX Works2 can edit only one project unit.
To edit two or more projects at a time, run as many GX Works2 as the

number of projects.

2) Device comments

Device comment of GX Works2 is categorized into global device
comment and local device comment.

Comment type Number of comments

Description

Global comment 1

A device comment created automatically
when a new project is created.

Global comments are set to use common
device comment data among multiple
programs.

Equals the number of
the programs.

Local comment

A device comment created by the user.

No local device comment exists when a
new project is created. Therefore, create a
local device comment if necessary.

the _same




2.3 Operation Before Creating Ladder Program

2.3.1 Starting up GX Works2

Internet
Internet Explorer
Ej E-mail

2) Select!

All Programs  *

I& My Pictures
'ﬁ My Music

ILI‘) My Documents

My Recent Documents

B o —
W — -

. —

- -

-

@ MELSOFT application ¥

L B

3) Select!

@| Log OFF |§

ces

- -

£ CEEEE . T

(o 4

6) GX Works2 starts up.

5) Click!

1) Click the BEEERS button.
2) Select [All Programs].
3) Select [MELSOFT Application].

4) Select [GX Works2].

Put the mouse cursor over the items to select
the menu.

(Clicking or double-clicking the mouse is not
required.)

5) Click [GX Works2].

6) GX Works2 starts up.




2.3.2 Creating a new project

, 1 1) Click on the toolbar or select [Project] —
1) Click! | .
R [New Project] (( Ctrl J+{N)).

Mew Project 4l 2) Click the "Project Type" list button.

Project Type:
| Simple Project 3) The "Project Type" list is displayed. Select
Simple Project "Simple Project".
FLLJETTE .-Pr'DjEI:t '\\(
- i 1
|QCF‘U (@ mode) ) Cllckﬂd select! }
PLC Type:
| QoELDH -]
Language:
|Lau:|u:|er ;I
New Project |X| 4) Click the "PLC Series" list button.
Project Type: QK I
|simple Project -] — 5) The "PLC Series" list is displayed. Select
drce n "
[~ Use Label - QCPU (Q mode)".

PLIC Series:
QCPU (G miode) b
TP =
FrCPU ; A

CPLICA =
ggcpa mode) 5) Click and select! J
QnACPU
BCPU -"*-‘]7
Ladder ;I

U

(To the next page)



(From the previous page)

Project Type: =
|simple Project = | 7) The "PLC Type" listis displayed. Select
Cancel | "QO6UDH"
[ use Label ok .
PLiC Series: 8) Click!
2 ima £ 8) Click the button.
PLC Type: 6) Click!
G06L0H =
=
COE00ER \(
10U0H -
C110UDEH 7) Click and select! J
12H ud
== 313U0H
13UDEH
(Z0U0H v

9) A new project is opened.

( 9) A new project is opened! ]




2.4 Preparation for Starting Up CPU

Setting switches and formatting the built-in memory are required before writing a
program to the CPU.

Connect or set the connectors and the switches of (1) to (3) shown below.
(The figures below are example of QO6UDHCPU.)

.

nn

T —]

EJECT (GosUDHCPU

|
aonoan
A
==

o3>0 L
@ c
S w®
S rm
=]

RESET_RUN [Uj j

@ 2

STOP

3 —— @ (

1]
-
=
/|

(1) Connecting a battery
Connect the battery since the lead wire of the battery connector is disconnected
at the factory shipment.

(2) Setting the switches
Set the RUN/STOP/RESET switch to the STOP position.

(3) Connecting the USB cable



(4) Setting the connection destination
This section explains how to set the connection destination for accessing the
programmable controller CPU.

i ol 2 1) Click "Connection Destination" in the view
e e selection area on the navigation window.

(& Parameter
Inkeli

4E MAIN
{3 Local Device Comment

e
g Connection Destination U
>

z

<

[T e e e = R O |

i Navigation 2 x 2) The Connection Destination view is
Connection Destination ' displayed. Double-click "Connectionl" in
B e W W Current Connection.

X LZI:IFlFlEIgtil:II']{k‘-— 2)

All Connections

g Connectionl

Double-click!

U

The Transfer Setup dialog box is displayed.

o
Transfer Setup Connection1

i side Il i !
PC side IIF il ) Double-click!

CCIE
MET10(H)

Board

3) Double-click "Serial USB" of PC side I/F.

4) The PC side I/F Serial Setting dialog box is

JI: displayed. Check "USB" and click the
button.

| 4) Click!

5) Double-click "PLC Module" of PLC side I/F.

PLC side IjF

e
; 5) Double-click!

(To the next page)



(From the previous page)

6) The PLC side I/F Detailed Setting of PLC
Module dialog box is displayed. Select

"QCPU (Q mode) " and click the

button.

7) Click the button.




(5) Formatting the built-in memory of the CPU
This section explains how to format the program memory of the QCPU.

roject) - [[PRG]Write MAIN 1 Step]

Opline | Debug  Disgnestics  Teol  Window  Help

B Bead Fom PLC ... PIRE CsaE
o weiopuc | 4E 3k e | S e e
o 2 BE AL 4 G 4R

werify with PLC...

Remote Operation...

Passward/Keyward

PLC Memory Operatian (] Format PLC Memary. .
Delste PLC Data,.. Clear FLAMamory. ..
FLC User Data » —| A_rrangeLc Memory...
Export to ROM Format... .

Program Memory Batch Dowrload 1) Click!

Lakch Data Backup »

BLC Module Change »

set Clock...

Reqister/Cancel Display Module Menu,..

Manitor »

‘watch 3

Local Device Batch Read +Save CSY

b

Formal LG Memary %]
Connaction Channel List
Cormrmsloon bterl e 5B 23 PLC Mothie
Target FLC ' Stavontio; Fost PLC Type FSIEH

o T J— 2) Select the target memory. )

Format Type:

 Dogo " o)

1 Creste & ustr setting spstem sred

o
—

| 3)Click! |—{ (e ]) o=

b

MELSOFT Application
1 Memary will be Farmatted,
L] Do you want £o continue?

4) Click!

MELSOFT Application [X]

-
1 J Completed.

5) Click!

b

Formal PLC Memory %]

Connection Charrel Lt
Coennction Interface LS8 <> FLC Mode

Target PLC [T msbonto, ok pC Type fR06UEH

Target Messory [Frigram Memery =l

Fermat Typs

& Dogat g )

£ Creabn a user snlting system area

1) Click [Online] — [PLC Memory Operation] —
[Format PLC Memory].

2) The Format PLC Memory dialog box is
displayed. Select "Program Memory" from the
Target Memory drop-down menu.

3) Click the button.

4) Click the button to start formatting.

5) When format is completed, the dialog box on
the left is displayed. Click the button.

6) Click the button to close the dialog

box.



(6) Clearing all the device memory from the CPU
This section explains how to clear the device memory of the QCPU.

roject) - [[PRG]Write MAIN 1 Step]

Orline | Debug  Diagnostics  Tool  Window  Help

B pead from PLC.., | ﬁ| =l w5 =
=W it toPLC... [ 41k A0 b | Ak
g EF'! iga aFE iﬁ =afs E:E 2 7£

Verify with PLC. ..

Remote Operation. .,

PasswordjKeyword »

PLC Memary Qperation » JJ Ecrmat PLC Memor
Delete PLC Data. .. L Clear PLC Memary...
PLC User Data YT G Temory

Export to ROM Format...

Pragram Memory Eatch Download _—
Latch Data Backup » l) Click!
PLC Module Change »

et Clack,..

Register/Cance! Display Module Menu...

Monitor »

Watch >

Local Device Batch Read +5ave C5Y

b

Clear PLC Memory E|
- Connection Channel List
Connection Interface l‘fﬁ <> PLC odule

Targek PLE Hebwork o, f3 Station Mo, Host  PLC Typs [2DELIDH

Device Memory
2) ChecCK. fnior status ocal devica meriter

¥ Clear Device's whale Memary.
¥ dnclude Latch d when executing device memory:
= rit g

3) Check.
I™ Clear all File Registers Target [em:
&l Fies

]

[ 4) Clickl |—>([e=e]) e |

- File Register

MELSOFT Application
' Mermary will be ceared,
. Do you want ko continue?

5) Click!

MELSOFT Application [X]

- | J Completed.

6) Click!
|

Clear PLC Memory E‘
Connection Channel List
Connection Interface 115E <» PLC Modude
Target PLC  Network Mo, i Station Mo, FUSt PLC Type ﬁﬂﬁuDH
~Device Memory
] [Point]

P Clear Device's whole Memory. gy ol device selsctedtin manitor status Mocal device moritor

¥ Induds Latch target select column’ wil be:cleared when executing device memory

all clear during local device monitar,

| File Register

I Clear sl Eile Redisters

e e ES|

7) Click! dos )]

1)

2)

3)

4)

5)

6)

7

Click [Online] — [PLC Memory Operation] —
[Clear PLC Memory].

The Clear PLC Memory dialog box is
displayed. Check that "Clear Device's whole
Memory" is checked.

Check "Include Latch".

Click the button.

Click the button to clear the latch
device.

When the clearing the latch device is
completed, the dialog box on the left is

displayed. Click the button.

Click the button to close the dialog

box.



(7) Clearing the error history in the CPU
This section explains how to clear the error history data stored in the QCPU.

JWrite MAIN 1 Step]
1 | Diagnostics | Tool  Window  Help
FLC Diagnostics.., h
Y

Ethernet Diagnostics, ,,

[t

CC IE Control Diagniosticg...

CC IE Field Diagnc‘ 1) Click! =
MELSECMET Diagniostics. ..
CC-Link Diagnostics. .,

Syskem Monitor, ..

Cusmaet ™ Coagge tha radors s and pastion oo smver e

o
.KC .m.n.wm_bc;mm Yoarorthey T
i
a
ls

o Tme_ |
= (=

1) Click [Diagnostics] — [PLC Diagnostics].

2) The PLC Diagnostics dialog box is displayed.

Click the button.

3) The confirmation dialog box is displayed.

Click the button.
4) Click the button to close the dialog

box.



(8) Setting the clock on the programmable controller CPU
Setting a year, month, date, time, minute, second, and day of the week to the
clock on the programmable controller CPU is available.
To use the clock function, use GX Works2 or a sequence program.
Set or read the clock data in GX Works2.

roject) - [[PRG]Write MAIN 1 Step]
Online | Debug  Diagnostics  Tool  Window

B Read from PLC...
B0 wite to PLC...
Werify with PLC...

Remote Operation. ..

Password/keyword 3
PLC Memory Operation »
Delete PLC Data. ..

PLC User Data »
Export to ROM Format. ..

Program Memory § 1) ClICkl
Latch Data Backup (3
PLE Module Change »

| Set Clock... [
| T e TR
Monitar 3
Wakch 3

| Local Device Batch Read +5ave C5Y

S

Set Clock

Connection Channel List

Connection Interface 1158 - PLCModule

kT Station Ko, Fust PLC Type ﬁnauDH

Targek PLC

Sun Mon Tue YWed Thu Fri Sat
z 0 4 2R A n
€ 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26

27 @2 30 3

T Today: 5/28/2012

May, 2012

-

J Si28i2012 4] 2:51:00 M

Get Time From PC

Specify Execution Target

Currertly Specified Station

& Speciy fie

Exente

Close

£

1) Click [Online] — [Set Clock] to display the Set
Clock dialog box.

2) Enter a year, month, date, time, minute,
second, and day of the week in the Set Clock
dialog box.

3) Click the button.



2.5 Creating Ladder Program

2.5.1 Creating a ladder program using the function keys

r—//A ladder program to be created ) /E— Follow the steps below to create the ladder program
/ as shown on the left.
X2 |x0 p
— Y70
At (
Y70
X3 [
— Y71
(A
. J

wo | 1) Pressthe key to open the Enter Symbol
window. Enter "X2".

|

2fr I [oe | e
. If any other key is pressed by mistake, press the
DE o ) Press "Enter key and retype.
nter "X2"! .
) 2) Press the key to confirm the entry.

________________________________________

| » The OK or Exit button also can be used to confirm

L is di “Vis di
) The symbol is dlSp|ayed!J 3) The entered symbol (- }) is displayed.

[eno

[oc] s e |

4) Press the + keys , and enter "X0".
-
5) Press the key to confirm the entry.

X0
6) The entered symbol (/1) is displayed.

= [T

e
8) Press "Enter” 7) Press the key, and enter "Y70".
i

=|[vmi_
nter "Y70"!
8) Press the key to confirm the entry.

U

(To the next page)



(From the previous page)

9) The symbol is displayed!

{er0

11) Press "Enter"!

10) Enter "Y70"!

12) The symbol is displayed!

13) Move the cursor!

{END

[
i

19) The symbol is displayed!

9) The entered symbol (- Y70 )-) is displayed.
10) Press the key, and enter "Y70".

11) Press the key to confirm the entry.

Y70

12) The entered symbol (- |) is displayed.
Y70

13) Move the cursor to the symbol under -| |-.
14) Press the key, and enter "X3".
15) Press the key to confirm the entry.

X3
16) The entered symbol (- |) is displayed.
17) Press the key, and enter "Y71".

18) Press the key to confirm the entry.

19) The entered symbol (- Y71 )-) is displayed.

20) The procedure is finished.



2.5.2 Creating a ladder program using the tool buttons

f//A ladder program to be created

X2 |xo g
| /‘/r K Y70 >7
70
X3
L ( Y71 )*
L J
i {0}
—
1) Click [3] , J 2) Click!
then enter "X2".

<G

2

3) The symbol is displayed! J

{erm

IER o |Jea | me |

Era
=
4) Click [, ‘ 5) Click!

then enter "X0".

7) Click [], 8) Click!

then enter "X70".

== 7Y

<G

(To the next page)

Follow the steps below to create the ladder program
as shown on the left.

1) Click on the toolbar to open the Enter Symbol
window. Enter "X2".
If any other button is pressed by mistake, click the

button.

2) Click the button to confirm the entry.

X2
3) The entered symbol (-| |-) is displayed.
4) Click on the toolbar, and enter "X0".

5) Click the button.

X0
6) The entered symbol (/1) is displayed.

7) Click on the toolbar, and enter "Y70".

8) Click the button.



(From the previous page)

9) The symbol is displayed!

{er0

‘ 10) Click [#],

then enter "X0". ‘ @

12) The symbol is displayed!

L
‘14) Click[34], ’

then enter "X3".

19) The symbol is displayed!

9) The entered symbol (- Y70 )-) is displayed.

10) Click on the toolbar, and enter "Y70".

11) Click the button.

Y70

12) The entered symbol (-| |-) is displayed.

Y70
13) Move the cursor to the symbol under | |-.
14) Click on the toolbar, and enter "X3".

15) Click the button.

X3
16) The entered symbol (- |) is displayed.
17) Click on the toolbar, and enter "Y71".

18) Click the button.

19) The entered symbol (- Y71 )-) is displayed.

20) The procedure is finished.



2.6 Converting Program (Ladder Conversion)

ies GX Works2 (Untitled Project) - [[PRG]Write MAIN 1 Step]

Eind/Replace

E

Build

[

nostics  Tool  Windoy

F4 i

EH

3

Onlined

Rebuil

brogram Change  Shift+F4 Loy 1 =
Shift+Alk-+F4

es GX Works2 (Untitled Project) - [[PRG]Write MAIN 7 Step]

find/Replace  Compile  Yiew Onlne Debug Diagnostics  Tool  Windo

oo | B ER B R R

ﬁ [PRG]

e s

[Write MAIN 7 Step

0

S

o —

I A

1) Click [Compile] — [Build] ( [F4) ).

2) The ladder program has been converted.

If an error occurs during a conversion, the cursor
will automatically move to the defective point of
the ladder program. Check the point and correct
the program as necessary.




2.7 Writing/Reading Data to/from Programmable Controller CPU

(1) Writing data to the CPU

jululaiuiula)

ox»n J 1

the switch to "STOP"! ]

Debug Tool  Window

A | BF R b [ =) i g =

Diagriostics

F U3 4 <3 L]
=FS F& =F&
3) Click!

=Fa CF

#
FIL

Online Data Operation

4) Select a program to be
written by clicking on data!

| Exscution Target Datal '

" olnta

I v )

|

Target Mamcry

Siew

_—-%“__

FOI205/28 155605
[P 2006 2 15540

ORE/S 15:5605

2076 Byaes

A4 s

Mocestary Sattngl 1o attng | Akeady et ] SebRRkneeded - iy | eady et ) 5) Click!
e PN e T el ekt |
Pl i< | (Lo |] o |
Operation Mamory Moy
MELSOFT Application x]

Parameter already exists,
Are you sure you want ko overwrite the existing file?

A

6) Click!

Yes to all I

<G

(To the next page)

1) Suppose that the ladder program (sequence
program) has been created with GX Works2
to proceed to the next step.

2) Setthe RUN/STOP/RESET switch on the
CPU to STOP.

3) Click [58] on the toolbar or click [Online]
— [Write to PLC].

4) From the "PLC Module" tab, click to select
the program and parameter to write to the
CPU. Or click | Parameter + Program | to
select the target program and parameter.

5) Click to accept the selection.

6) If a parameter or program has already been
written, the confirmation dialog box for
overwriting the data is displayed. Click

Yes |.



(From the previous page)

Write to PLC

414

100/100%

Parameter Wiite | Completed

Boot File Write : Completed

Remaote Password Write : Completed
Program (MAIN) \Write : Completed
W'rite ko PLC : Completed

[~ when processing ends, close this window automatically,

Connection Channel List

| Seriad Pert. PLE Moxkde Cornmtion(LISH) Srteminage., |
S T

M rcmodute |8 vt Gui | Esseution Taeget Datel + ves )

e |

1 can pata [ |

DOLASITE 15:56:05

:qs:.m_u-::s'su;u

Necossary Setbingl 1o Settiens | Aenady Set § et b secdodt 1) 1 pevady 5ot ) 9) Click!
Witing S Freevolme  Use Yoke
B 1 W1 2swmves Rkt
r— =~

B ¢4 ®

Format P Choar LCMemery  Ararge PLC
Memory Hemary

7) The progress dialog box is displayed.

8) The message "Completed" is displayed when

the writing is completed. Click .

9) Click the button to close the dialog

box.



(2) Reading data from the
Window  Hel

Fa R S A

o do |

:bug Tool

o | Y CH b | =v &

I S S IR
=F> F& =F& F7

Diagnostics

1) Click!

Onfine Data Dperation

2) Select a program to be
read by clicking on data!

| Exiasmen Taegms Dotal

e

[ )

2) Select the
target memory!

Bmcatenry Sttngl flartng | mbaady et ) SAEFERnaaded]
Wrtng Se.

b | ey St )

Froe Volme s Vol
1 L T Rarhshy |

CPU
1)

2)

3)

e

N G v B #

m St Clock, FLC User Dt Wrike Thie wc e PLC Memory M~Inlmﬂﬁ
MELSOFT Application X

Parameter already exists.
Are you sure you wank ko overwrite the existing File?

A

EGT R A

44

100/100%

Parameter Read ; Completed

Bioot File Read : Completed

Remote Password Read @ Completed
Program (MAIN) Read ; Completed
Read From PLC : Completed

[ when processing ends, close this window automatically,

6) Click!

4)

Click IE| on the toolbar or click [Online]
— [Read from PLC].

From the "PLC Module" tab, click to select the
program and parameter to read from the CPU. Or
click | Parameter + Program | to select the target
program and parameter.

Select "Program Memory/Device Memory" for
"Target Memory".

Click to accept the selection.

If a parameter or program exits, the confirmation
dialog box for overwriting the data is displayed.

Click [ Yes].

5) The progress dialog box is displayed.

6) The message "Completed" is displayed when the

reading is completed. Click [ Close ].



2.8 Monitoring Ladder Program Status

= 1) Suppose that the ladder program (sequence
A program) has been written into the
E [[I programmable controller CPU to proceed to
USER

[] o E the next step.

; [ ] _ 2) Setthe RUN/STOP/RESET switch on the

8 _[ZJ) Set the switch to "RUN"1] CPU to RESET once (for about one sec.),

return it to STOP, then set it to RUN.

jes Tool  Window Help 3) Click on the toolbar or click [Online] —
| 20 m E‘{_LH | M, T | [Monitor] —[Start Monitoring].

> — | X% %( A1h 44k Y1 |
7 Fd Fa =F8 cCF3 cFil0o ! =F¥ =F3 =aF7

3) Click!
b

ey 4) Selecting another menu ends the monitor
— mode.
g‘l .lA 0 ‘ ‘ 0.300ms Local Device not Executed
x3
+ 1
B

(Operation Practice )

1) Confirm that the LED indicator Y70 lights up by turning on the snap switch X2,
and that the indicator remains lit after the snap switch is turned off.

2) Confirm that the LED indicator Y70 turns off by pressing (turning on) the push
button (snap switch) X0, and that the indicator does not light up when the button
(snap switch) is released (turned off).

3) Turning on the snap switch X3 turns on the LED indicator Y71.



(1) In the monitor mode, the Monitor Status dialog box shown below is displayed
regardless of the monitor status.

Monitor Status

u @ | | 0.300m= Local Device not Executed -

1)2)3)4)

1)

2)

3)

4)

5)

¥

5)

Connection status
Displays the connection status between a programmable controller
CPU and personal computer in which the simulation function is started.

RUN/STOP status

Displays the programmable controller CPU status operated by the key
switch on the programmable controller CPU or the remote operation
from GX Works2.

ERR. status (PLC diagnostics)
Displays the error status of the programmable controller CPU.
Clicking the icon displays the PLC Diagnostics screen (*1).

USER status (PLC diagnostics)
Displays the user error status of the programmable controller CPU.
Clicking the icon displays the PLC Diagnostics screen (*1).

Scan time

Displays the maximum scan time of the monitored programmable
controller CPU.

The Q-series programmable controller displays the scan time in units
of 0.1msec.

*1: For the PLC diagnostics, refer to section 2.8.

(2) The statuses of the ladder are indicated as shown below.

1

2)

Display of a contact when X0 = OFF

%X(')_ X0
Normally open contact Normally closed contact
(not conducting) (conducting)

Display of a contact when X0 = ON

Normally open contact Normally closed contact
(conducting) (not conducting)

Display of a coil output instruction, contact-equivalent comparison
instruction, and coil-equivalent instruction

Not executed, *
conditions not established { } { }
Executed,

conditions established 1 '_ 1 t*

*. Available contact-equivalent comparison and coil-equivalent
instructions are SET, RST, PLS, PLF, SFT, SFTP, MC, FF, DELTA,
and DELTAP.

2-41



(3) Ladder conversion during the monitoring
This section explains the procedure to convert Y70 into Y72 during the
monitoring.

=] [PRGI Writs Mention Ewec.

e B.0m

Lo D ot

s
o

Y70

] 1) Double-click (-( Y70 )-).

A

iv. !

““(1) Double-click!

2) The Enter Symbol window is displayed. Enter
"Y72".

3) Press the key.

4) Double-click HWOH and change "Y70" to "Y72".

Works? (Untitled Project) - [[PRGIMeniter Executing MAIN Read Only

Tod  wedow sk
={ 5) Click!

5) Click [Compile] — [Build] ( [F4) ).

lace Conpde—sten—gnine—Sthn—]

Tt Y
| o X?{: } -
x3
- T —
B

6) The conversion is completed.

b

/" 4] [PRGIR Write Monitor Exec.. | % | =
x2 x0 e
o I & {¥72 2
b
o J
x3
4| {71
Monitor Status
QJ ' & O J J Local Device not Executed &
B [END ki




2.9 Diagnosing Programmable Controller CPU

1) Click [Diagnostics] — [PLC Diagnostics].

", - 0 0 o g f
Diagnostics | Tool  Window  Help
| L PLC Diagnostics. .. [ J |
4 Ethernet Diag‘ ostics, .. q
8 £
CC IE Control Diagnostics. ..
ly

CCIEl 1) Click! F
MELSECHNET Diagnostics. ..

|_ CC-Link Diagnostics. .. B

Swstem Moanitar, ..

2) The PLC Diagnostics screen is displayed.
2)

PLC Diagnostics

[~ Monitar Status — Connection Channel List
Monitaring

|Sar|a\ Paort PLC Module Connection{LISE)

1)—
Model Mame | operation Status | Switch
QOELIDHCPU RLIM RUN
3) Ll
The Function menu is
extended from the PLC
image.

AError Information 1
* Error Information  { PLC Status Information z Errat = 5)
Current Error ™ Change the window size and position after srror jump

PLC | stabus | Mo, |Current EroriAbbrevistion)|  Current Ervor(Detald | Year/MorthiDay | _Time Error Jump I
ju]

Mo Error
Etror Clear !
Error Help |
Errar History( PLC Ma. 1) Occurrance Ordsr Display | Descending 'i

__S_tatusi Mo, | Error Message(Abbrevistion) | Error Message(Detal) | vear/MonthiDay | Time | =|  Error History !

4)—

=0 e

&\ 1500 ACIDC DOWN ACIDC DOWN 2012-05-28 20:12:47

N 1500 ACIDC DOWN ABC/DC DOWN |2012-05-28 1:19:2 lear History !

M 1500 AC/DC DOWN ACIDC DOWN |2012-03-26 ==

#1500 |AC/DCDOWN AC/DC DOWN 2012-03-26 o e |

N\ 1500 AC/DC DOWN AC/DC DOWN 2012-03-19 Error Help l

N\ 1500 |AC/DC DOWN ACIDC DOWN 2012-03-13 =
#1500 AC/DC DOWN ACIDC DOWH |2012-03-12 b T fecend
A 3300 5P, PARA ERROR SP. PARA ERROR 2012-03-12 | i

#1500 AC/DC DOWN AC/DC DOWN |2012-03-09 ; & Majar Error

N 1500 AC/DC DOWN ACIDC DOWN 20120309 | A Moderats Error
A 7031 |CPUILAY ERROR. CPLILAY ERROR 2012-03-09 | Ay User-Spectied _7)
A 7031 |CPULAYERROR CPULAY ERROR 2012-03-09 | I

A 7031 CPU LAY ERROR CPULAY ERROR 2012-03-05 13:a0:00 | || b Miner Error

A

Stop Monitar Create C5Y Fle | Close |

6)



Item

Description

1) | Monitor Status Displays the current monitor status.
Connection Channel . . .
2) List Displays the connection route which has been set.
® For single CPU system
Displays the operation status and switch status of the programmable controller CPU.
3) | CPU operation status | ® For multiple CPU system
Displays the operaton status and the switch status of CPU No. 1 to No. 4.
¢ "Uninstallable/Blank" is displayed for a slot with no module mounted.
Image of
4) | programmable Perform online operations of the programmable controller CPU. (refer to POINT)
controller CPU
Error Information Select this to display the current error information of the programmable controller CPU.
Select this to display the status information of the programmable controller CPU.
—Maintenance Infarmation
' Error Information o« P (i Sietial Communication Errar
Parameter Yalid Drive Information Drived (Program Memory)
Program Mermnory ‘Write Count 335 Times
Standard ROM Wirike Count 1 Times
5) PLC Status Battery Life Extension Inwalid
Information Battery Use Level [
IC Card Type Drivel Mot Exisk
IC Card Type DriveZ Mot Exisk
Backup Information -
Restore Information
6) | Error History Displays the latest error history by clicking the  Error History | button.
7) | Status lcon Legend Displays the status icons on the screen.

POINT |

Online operations
The PLC Memory Operation function and the Remote Operation function can be executed from the
image of the programmable controller CPU.

When the cursor is moved to the image of the programmable controller CPU, the function menu is
expanded. Click the image of the programmable controller CPU to display the items to be set.

<PLC Memory Operation>

Standard ROM

QOaUDHCPL

MODE =5
RUN =2
ERR.

USER
BAT.

EOOT

g

am
Memory
| Program Memary

Wetibe Tikle

<Set Clock/Write Title>

Restare Exgcution

<Remote Operation>




2.10 Editing Ladder Program

2.10.1 Modifying a part of the ladder program

/—//A ladder program to be created /

X2 X0
|| I ;-
| L
Y70

Y72
X3 C
-

Y70

. — =

}

>,

_J

1) Check!

v 1 x
4/75tep ‘ Oyrwrke ‘ T
{70
' 2) Double-click! {71
[END 1

<G

(To the next page)

This section explains how to modify a part of the
ladder program shown on the left.
(OUT_Y71 — OUT_.Y72)

1) Confirm that "Ovrwrte" is shown at the
lower-right portion of the screen.

I
" i In
1+ If "Insert” is shown on the screen, click the key

| to change the display to "Ovrwrte".

| If "Insert" is shown on the screen, contacts or coils are
1
' added to the diagram.

<When correcting X2 to X5>
Added!

2) Double-click the point to be corrected.



(From the previous page)

U

{70

[3) The Enter Symbol window is displayed!jj

Y

Si2o-  ~im

[k | Ext | Hel |
]

Enter Symbol

6K ||Eat | Help |

X)

T e

4) Enter "Y72"!

"_'m]—”—[G) The modified diagram is displayed!]
_|

i
=
o=

3) The Enter Symbol window is displayed.

4) Click the edit box and enter "Y72".

5) Click the button to accept the change.

6) The modified ladder program is displayed.

7) To convert the edited ladder program, click

[Compile] — [Build] ( [F4] ).



2.10.2 Drawing/deleting lines

(1) Drawing lines

/—// A ladder program to be created /

X3
. < Y72 >—
e
-
e s s Il 2
| ale = i o 5 | 5T | AL
® Ar— i
Tal T (20reg |7
— > =
'—ﬁ {72
[ feno
el 0 |
o ——if | (m )
—|"°J | )
- |

&

_H—[S) Alineis createdlj—“,,2

{0 ]

S

(To the next page)

This section explains how to add a line to the
ladder program shown on the left.

1) Click [ ( + ) on the toolbar.

2) Drag the mouse from the start position to the
end position.

3) Aline is created when the left button of the
mouse is released.



(From the previous page)

Enter Symbol

4) Click %], 5) Clickt |1
then enter "Y73"!

6) The symbol is displayed!

4) Click [£2 on the toolbar, and enter "Y73".

5) Click the button.

6) The entered symbol (< Y73 )-) is displayed.

7) To convert the edited ladder program, click

[Compile] — [Build] ( [F4) ).



(2) Deleting lines

/—// A ladder program to be created ~ Perform the following steps to delete the line
/ from the ladder shown on the left.

1) Click [g5] ( + [F9) ) on the toolbar.

“Hﬂﬁ—@ &n | 2) Drag the mouse from the start position to the
L7 IT'"‘“ ] end position.

TN
I ¢» 4| 3) The line is deleted when the left button of the
J",J JW’ mouse is released.
x3
L el Y72 Fmmmmmm e e e e e - = -
. i The line drawn for the END instruction cannot be
‘ i removed.
[ 3) The line is deleted! | e
ot wn | 4) Pressthe key to delete —( Y73 )-.
w70 |
_{
L [4) Press "Delete !J o 5) To convert the edited ladder program, click
’ [Compile] — [Build] ( [F4] ).




2.10.3 Inserting/deleting rows

(1) Inserting rows

/_// A ladder program to be modified //ﬁ This section explains how to add a row to the
X7 ladder program shown on the left.
R S e EEE PP < Y77 )

Y70 >—

|
L

|
N

Y72 >_

i{_,’“_._L;'; — 1) Click on any point of the row to move the
T~ Yyttt ' cursor.

| A new row is inserted above the row selected with the |

cursor. !

I
I
L e e e e e e e e e e e e e e e e e e = = 4

++] [PRGIR Write MAIN 7 Step | }

2) Right-click on any point on the ladder
0 _ﬁ T/?/ program creation screen to display the

N Undo menu.
Y70 |sel o

o B3| Copy

T Paste

X3

4 4| l* : Continuous Paste(Ch. ..

| Build

Mon-Display Ladder Block.
B Display Ladder Block

=k ! 2) The menu
Eind & is displayed!
Vigw r

Debug 3

Cross Reference

Device Lisk

Register ko Watch

Reqister ko Device Batch Replace

Open Instruction Help. ..

ﬁL Read fram C5Y File(J)...
| write to S5 File(K)..

<G

(To the next page)




(From the previous page)

<4

ﬁ[FRE]RWriteMAIr;TStEp 3\‘] 3) Select the [Edlt] b [Insert ROW]
x2 il
N | ( + [ns]).
¥ o
ERYE: b 8) Click!

Continunus Paste(Q)...

JL = I

4
Mon-Display Ladder Block
Display Ladder Block v
B Edit » Insert Row o Hj
Find » Belote R
View > Insert Column
Debug » Delete Column
Crogs Reference L5 EditLine
Device List Delete Line
Reqister to Watch Insert Infine Structured Text Box
Reqister to Device Batch Replace Edit FB Instance...
Open Instruction Help. ..
= Read from C5¥ File(D)...
= Write to €5V Fileik). .
‘ 4) A new row is inserted above the selected
) R row.
ot 3+ | 0
Y70 . .
— 4) A new row is inserted!
x3
— {y72
{END

<

5) Click on the toolbar to open the Enter
Symbol window. Enter "X7".

Enter Symbol |§‘

@ 3kl ] it | rep | 6) Click the button to accept the entry.

Y?}DJ \_T_/
— oo

%3 then enter '

—]

U

(To the next page)



(From the previous page)

<

7) The symbol is displayed!]

Enter Symbol

glieia v |

|

Exit. 1 Help J

I4
1
e emier
then enter "Y77"! 9) Click!

&

iﬂl

Ei
Lk

Y70

13

{72

L

{evo ]

7) The entered symbol HWH is displayed.

8) Click on the toolbar, and enter "Y77".

9) Click the button.

ﬂl—[m) The symbol is displayedljg@ 10) The entered symbol (_ Y77 )-)is

displayed.

11) To convert the edited ladder program, click

[Compile] — [Build] ( [F4) ).



/—// A ladder program to be modified

(2) Deleting rows

/
X7
— < Y77 >—
X2 X0
- | ¢
vds C v
Y70
X3
Fem frmm ( Y72 >
N /
=
=l (7
= =0
o} 3 bei]
7
_|
; A o |
Tl) Click to move the cursor! W

<G

x3
4 —
N Undo
B a6 cut
Copy
| Paste
Continuous Paske(dl...
| Buid

MNon-Display Ladder Block,
Display Ladder Block

>

Edit 3
Find 3
Wigw 3
Debug 3

Cross Reference

Device List

Register to Watch

2) The menu
is displayed!

U

(To the next page)

This section explains how to delete the row
from the ladder program shown on the left.

1) Click on any point of the row to be deleted to
move the cursor.

2) Right-click on any point on the ladder
program creation screen to display the
menu.



(From the previous page)

<

3) Select the [Edit] — [Delete Row]

( [shift) + [Del] ),

Undo

Cut

Copy

Paste

[ENEN . Y

Continunus Paste(@)...

=l Build .
A | 3)Click!
Non-Display Ladder Block
Display Ladder Block

Edit 12 ¥en

»

Eind 3 Dglete Row [\ ‘ ]

Vigw » InsartCol

Debug » Delete Column

Cross Reference kg EditLine

Device List Delets Line

Rengister to Watch W Insert Inline Stroctured Text Box

Register to Device Batch Replace mf
Iy ¢n | 4) The selected row is deleted.

a2 =0
it + - 70
_th L 4) The row is deleted! J 5) To convert the edited ladder program, click
— [Compile] — [Build] ( (F4] ).
{erD




2.10.4 Cutting/copying ladder program

/—/ 7" Aladder program to be modified )/ This section explains how to copy and cut the
X7 ladder program shown on the left.
| C
—| | C yrr O>—
X2 X0
| | C
— T C vio D
Y70
N— _/
0 ﬂ Range of cut of copy 1) Click on the start point of the ladder program
‘|;_ﬁ = to be cut to move the cursor.
1) Click to move the cursor!}
] {ewo

2) Drag the mouse over the ladder to specify the
area.
The selected area is highlighted.

Click the step numbers and drag the mouse vertically
to specify the area in ladder block units.

{eno

o - 3) Click on the toolbar or select [Edit] —
ﬁ [ 3) Click [3¢] to cut! j [Cut] ( + [ x] ) to cut the specified
i area.

U

(To the next page)



(From the previous page)

{70

o E
—‘Fﬂ to be copied to move the cursor.

‘ =W ]| 4) Click on the start point of the ladder program

§ {eno ]

5) Drag the mouse over the ladder to specify
the area.
The selected area is highlighted.

Click the step numbers and drag the mouse vertically
to specify the area in ladder block units.

________________________________________

6) Click on the toolbar or select [Edit] —

[Copy] ( + ) to copy the specified

area.

7) Click any ladder block to move the cursor to
the ladder. The copied ladder is pasted
above the row with the cursor.

== -
=]

[7) Click to move the cursor!]

|
b

(To the next page)



(From the previous page)

4

s Comple WView oOrline Debug Diagl 8) Click on the toolbar or select [Edit] —

[Paste] ( + (V] ) to paste the cut or

copied area.

il i) o 4| 9) The cut or copied ladder is pasted.

Y | Y70
o —9) Completed!
_]

] {enc |}

]
g




2.11 Verifying Data

This section explains how to verify the open project against the data on the
programmable controller CPU.

The verification function is used to compare the contents of two projects or to locate
program changes made in the programs.

E and Settings\CDS\Desktopno title\aaalaaa - [[PRG]R Write MAIN 9 Step] 1) Click [Online] — [Verify with PLC].

sw | Online | Debug Diaonostics  Tool  Mindow  Help

Read from PLC. ..
Siirite o PLC
| Aerify with PLC... . 1) Click!

= Remote Operation. ..

Password/Keywaord 3

PLC Memory Operation 3

e =1 2) The Online Data Operation dialog box is displayed.
Click the | Parameter + Program | button.

3) Click the button.

e |
Machiaay Satngl te e | Abasd St ) SabFRmnesded] (i | dbeady S ) I =]

o DBtes | Immmm u-vn-;w Refeth |
e | 3)Click! e ] o=

S 06w 8 @ e

ACUssrDats  Wrke The FomatPLC  Cear FLCWMemory  Amange PLC
Marery [

4) The verification result is displayed in the Verify
Result window.

To check the detail of the data, double-click the
corresponding row.

e e | partn ot matitd. At e (S Gy [ i

5) The detail of the result is displayed.

3 egsg
BERGEERE
e (FLEL

5) Display! ‘




2.12 Saving Ladder Program

2.12.1 Saving newly-created or overwritten projects

[tk MELSOFT Series GX Works2 ...ments and Setti ngs\CDS\Desktopr|

i Project Edit  Find/Replace  Compile  Wiew Online  Debug  Diagnostics

30 o) B R

P Yy
F) P F5 k5 F6 sFs Fi

+#] [PRGIR Write MAIN 9 Stej

x2
n |
0
Inteligent Function Module Y70
Global Device Comment
Program Setting
Pl
L @3 Pragram %7

&

(Only when a newly-created project is saved)
Save As

Save Locatjon:

X]

[ 4) Set a project name! ]

[ 3) Set a workspace name! }

|

H CHSCHOOL Browse... ﬂ
‘Workspace/Project List: T
Shorie ot 2) Specify the location to I
HscrooL store the project!

WWorkspace Name:

u SCHOOL
i G Works2

Project Mame:

Title:

(
/

5) Set a title as necessary!

¥ Include revisions

)

Swikch the window b

when you want to 6) Click!

(MELSOFT Mavigatd

I

Save as a Single File Format Project. ..

N A

MELSOFT Series GX Works2

7) Click!

does not: exist,

1) Click [A]| on the toolbar or select [Project]

— [Save] ([Ctrl ] + s]).

2) Specify the location to store the project.
3) Set a workspace name.

4) Set a project name.

5) Set a title as necessary.

6) Click the button to accept the entry.

7) Click the button.

The new project is saved.



POINT

* Workspace
Workspace enables GX Works2 to manage several projects with one name.
* When the save destination exists
When the save destination (workspace and project) exists, the folder where the workspace is saved
can be specified in "Workspace/Project List".
* Number of the characters for a workspace name, project name, and title
Specify a workspace name, project name, and title within 128 characters each.

However, the total number of the characters of the save destination path name + workspace name
+ project name must be within 150.

2.12.2 Saving a project with another name

1 Eroject | Edit  FindjReplace Compile  View Orline Debug Diagnostics 1) Click [Project] — [Save as]_

D Mei. .. Chrl+m '_I2\®|m[@@|_

5 E¥ open.., Coho | g B iR L) 4

d o, T P F5 sF5 Fe osFE BT
E: B sere el 4] [PRGIR Write MAIN 9 Step

“ SEYE B h | b Al

E CompressiUrback 3 H ;

.

Delete...
= Y70

|| [ 1) Click! I

Save As X 2) Specify the location to store the project.

Save Location:

UC:\SCHOOL\,SCHOOL Browse... “ 3) Seta Workspace name.

‘Workspace/Project List: f i

Project aj 2) Specify the locationto [ | 4) Set a project name.

g store the project! pace list.
BB G worksz Q0BT .
: 5) Set a title as necessary.
[4) Set a project name!}
'3) Set a workspace namel | 6) Click the button to accept the entry.

Workspace Mame:; U SCHOCL

Project Mame: | G¥ Warksz2-2|

=2 E=E=

Title: []
¥ Include revisions /

5) Set a title as necessary! ]

Switch the window by clicking this button

Save as a Single File Format Project,.. | when you want to 6) CIle' i

(MELSOFT Mavigata

MELSOFT Series GX Works2 7) Click the button.

The new project is saved.
ooes nok exist,




2.13 Reading the saved project

fOE MELSOFT Series GX Work

: Project

Edit  Find/Replace

Open El
Workspace Location:

GC:\SCHOOL\SCHOOL Browse... w
\Workspace/Projech iGX ‘WorkszZ Project

3) Double-click! |22
I E % 1T|t|e

=
[

Feeturn to the workspace list,
QOELDH

5) Click!

ot _|

Switch the window by clicking this button

Open a Single File Format Project... | when you want to use single file Format project,

({MELSOFT Mavigator does not suppart: this Format. )

Each confirmation dialog box below is displayed in the following cases;

(When another project has been open)

MELSOFT Series GX Works2

' : Do you want to close the project?
L

There is uncorverted ladder cod in the program.
Any changes made since the last buld wil be lost,
Are you stre you want to continue?

* If you chaose to continue, the unconverted ladder code will be replaced with the previaus buid versian.
* To kesp the changes, select No, convert the ladder code, and try again.

Dakta Names:MAIN

1) Click @ on the toolbar or select [Project]

— [Open] ( (Ctl ] + [0]).

2) Specify the location where the project to be

read is stored.

3) Double-click the workspace to be read.
4) Click the project to be read.

5) Click the button to start reading the specified

project.
Yes | e Terminates the project.
---------- Keeps the project open.
Yes | e Terminates the project without
converting the project.
---------- Keeps the project open.

(Continue editing the ladder program.)

Yes | oo Terminates the project after saving it.
---------- Terminates the project without
saving it.

--Keeps the project open.



2.14 Opening Projects in Different Format

This section explains how to open a project created with GX Developer in
GX Works2.

[BF MELSOFT Series GX Works2 C:\SCHOOL\SCHOOL\GX Works2 - [[PRG

Mews, . Chrl+H
open.., Ctrlo

Close

| project | Edt  Find/Replace  Comple View Online Debug Disgnestics I

Save Ctrles

Save As...

ZompressfUnpack. 3

Py - O

Delete. ..

Merify, ..

=

Project Revision L3

m

Change PLC Type...

H Obiject 3
- 70

Inkeligent Function Module

X0

X2
Change Project Type 4 —| l__/t/r_

Open Other Data L2 ‘ COpen Other Project...

i

Expart to 3% Developer Format File... I Read ASC Format File...

Library 3

Security (3

Open Other Project

Lokt [E 0A2 B2 Il == iz

@ (CJRresource

My Recent
Daocuments

€]

Desktop

@

My Documents

My Computer

MyNetwork — File pame: GRPY.gpi 2) Click! }—FH
Places

Open

Cance|

': Do you wank ko read another Form of project?

Caution
Data will be changed as Follows:

-Creation date of zach data will be changed to the date that the project is read,

-Device/label automatic-assign setting might be initislized,

1) Click [Project] — [Open Other Data]
— [Open Other Project].

2) The Open Other Project dialog box is
displayed. Specify the project and click the

button.

3) The message on the left is displayed.

Click the button.

4) The project created with GX Developer is
read.



POINT

+ Status after a project in a different format are opened
When a project in a different format is opened, the project is in the uncompiled status.
Compile all programs in the project before executing online operations such as writing data and

monitoring.

When a compile error occurs, correct the corresponding program according to the programming

manual.

2.15 Saving Projects in Different Format

This section explains how to save a Simple project of GX Works2 in the GX

Developer format.

= MELSOFT Series GX

Works2 C:\SCHOOL\SCHOOLAGX Works2 - [|

il project | Edt  Find/Replace  Compile  Yiew Onlne Debug  Diagnost
i b, Ctrk+h = ey | ) B
A= Bt Cirlto o e
i |5 irs 575 Fo_seb kA
o Close |
o | 4] [PRGIR Write MAIN 9 St
ﬁ B zave Ctris fl [PRE]
Save fs... x2
A i i
[ b |
d Compress{Unpack [3
Delete...
i Y70
Werify...
Project Revision [ 2
Change PLC Type. .. )
Change Project Typs 4 —| }
Objgct [3
Tntsligent Function Madls » 70
__Cpen Othey Data »
[‘ Export to GX Developer Format Flle... ‘ —[ 1) Click! J
Library’ 3 a
Security »

My Recent
Documents

2) Select!

My Network  Project Mame:
Places

042 3) Click! H Save
Cancel

MELSOFT Series GX Works2

‘ Do you want ko sav
LAY

Zaution
In saved G Develo;

& G Developer project?

per project, data will be modified as Follows:

-Characters over 32 single-byte characters will be deleted for the project title,
~Transfer information setting will be discarded.
-The device comment that is set for bit designation of word device will be discarded.

1) Click [Project] — [Export to GX Developer
Format File].

2) The Export to GX Developer Format File
dialog box is displayed. Specify the
destination to save the project.

3) Enter a project name and click the
button.

4) The message on the left is displayed. Click

the button.

5) The project is saved in the GX Developer
format.
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CHAPTER 3 DEVICE AND PARAMETER OF PROGRAMMABLE CONTROLLER

3.1 Device
A device is an imaginary element for programming in the programmable controller
CPU, as well as the components (such as contacts and coils) that compose a
program.
X6 T2
i 3 Y74 I
Y74 Device No.
Device symbol
Type Description Remark
Sends commands and data to a programmable controller
X Input through external devices such as push buttons, selector
switches, limit switches, and digital switches.
Outputs control results to solenoids, electromagnetic switches,
Y Output . ) T
signal lights, and digital indicators.
Auxiliary relay inside a programmable controller that cannot
M Internal relay . .
output directly to external devices
Uninterruptible auxiliary relay inside the programmable
L Latch relay P y y . brog )
controller that cannot output directly to external devices
Internal relay for data link that cannot output directly to external
B Link relay devices The area not assigned by initial link information setting
can be used as an internal relay. . .
- - - - « Bit device
Used for failure detection. Create a failure detection program .
) « Mainly handles on/off
. beforehand and turn on the program while the programmable .
F Annunciator . . . . . signals.
controller is running to store numerical values in the special
register D.
Internal relay that stores an operation result (on/off information
\% Edge relay y o P ( )
from the top of a circuit block
SM Special relay Internal relay that stores CPU statuses
- Internal relay for data link that indicates a communication
SB Special link relay
status and errors
Internal relay that captures the on/off data specified by a
FX Function input subroutine call instructions with arguments in a subroutine
program
. Internal relay that passes an operation result (on/off data) in a
FY Function output . y P P . ( )
subroutine program to a subroutine program call source
. Accumulative timers of four types: low-speed timer, high-speed
T(ST) |[Timer . . P . P . gh-sp
timer, low-speed integrator, and high-speed integrator
c Counter Accumulative counters of two types: counters for sequence
programs and counters for interruption sequence programs
D Data register Memory that stores data in the programmable controller * Word device
W Link register Data register for data link « Mainly handles data.
R File reqister Register for an extensive use of data registers, which uses the |* One word consists of
g standard RAM or memory card 16 bits.
SD  |Special register |Register that stores CPU statuses * Can be specified by
sW  |Link data reqister P22 register for data link that stores a communication status entering ~*(*=0to F
9 and failure information (hexadecimal)).
. . Register for the exchange data between a subroutine call
FD Function register .
source and a subroutine program
7 Index register Register for modification to the devices (X, Y, M, L, B, F, T, C,
g D, W, R, K, H, and P)
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Type Description Remark

FD Function Register for the exchange data between a subroutine call
register source and a subroutine program
. Register for modification to the devices (X, Y, M, L, B, F, T, C,
z Index register

D, W, R, K, H, and P)

N Nesting Shows the nesting (nested structure) of the master control.

Locates the jump addresses of the branch instructions (CJ,

P Pointer
SCJ, CALL and JMP).
| Interruption Locates a jump address that corresponds to the factor of the
pointer interruption when an interruption occurs.
Network No. . . .
e Used to specify the network number in the data link
J specification . .
. instructions.
device
1/0 No. . . . . .
e Used to specify the 1/0 number in the intelligent function
U specification . . .
. module dedicated instructions.
device
Decimal Used to specify the following; timer counter set value, pointer
K number, interruption pointer number, number of digits of bit
constant . . C .
device, and basic/application instruction values.
Hexadecimal . . S .
H Used to specify the basic/application instruction values.
constant
E Real number . . .
Used to specify real numbers as instructions.
constant

"Character [Character string

. Used to specify character strings as instructions.
String"  [constant

Jn\X * Bit device
Jn\Y « Mainly handles on/off
Jn\B Link direct Device that can access directly to a link device of a network signals.
Jn\SB |device module (The refresh parameter setting is not required.)
Jn\wW » Word device
JN\SW e Mainly handles data.
Intelligent » One word consists of

Device that can access directly to the buffer memory of a
intelligent function module

Un\G [function module 16 bits.

device




3.2 Parameter

The parameters are basic setting values applied to a programmable controller in
order to control objects as planned.

The parameters are divided into the PLC parameter, network parameter, and remote
password as shown below.

* A shaded area in the following table indicates the items to be set in this textbook.

Item Description
Label Sets a label (name and application) of a programmable controller CPU.
PLC name
Comment Sets a comment for the label of a programmable controller CPU.
Timer limit setting Sets the time limit of the low-speed or high-speed timer.
RUN-PAUSE contacts Sets contacts for controlling RUN and PAUSE of a programmable controller CPU.
Latch data backup operation | Sets contact devices in order to execute the latch data backup operation.
valid contact (Only for Universal model QCPU)
Remote reset Sets whether to allow a remote reset operation from GX Works2.
Output mode at STOP to Sets the status of an output (Y) when the programmable controller is switched from STOP
RUN to RUN.
Floating point arithmetic Sets whether to execute floating-point processing in double precision.
processing (Only for high performance model QCPU)
Intelligent function module » Sets the interruption pointer assignment of a module.
setting  Sets the start /O number and start SI number.
Common pointer No. Sets the start number of the pointer used as a common pointer.
PLC system Points occupied by empty ) ) )
ot Sets the number of empty slots for the main or extension base unit.
slo
. .  Sets the start number of the interrupt counters.
System interrupt settings L . .
» Sets the execution interval for the interrupt pointers.
Interrupt program/fixed scan . . .
- Set whether to execute high-speed execution of an interrupt program.
program setting
o Set whether to synchronize the start-up of the programmable controller CPU with that of the
Module synchronization . ) .
5 intelligent function module.
"E’ A-PLC compatibility setting Set whether to use the MELSEC-A series special relays/special registers.
©
I . . . Sets the processing time and the number of times of service processing. (Only for Universal
2 Service processing setting
9 model QCPU)
o
. Set this parameter to replace the CPU module using a memory card (Only for Universal
PLC module change setting
model QCPU).
« Sets the file register file to be used in a program.
File register » Sets whether to transfer data to the standard ROM at a latch data backup operation.
(Only for Universal model QCPU)
Comment file used in a . . .
Sets the device comment file to be used in a program.
command
PLC file ™ - . -
Initial device value Sets the device initial value file to be used on the programmable controller CPU.
File for local device Sets the local device file to be used in a program.
File used for . . . o .
Sets the device data ROM write/read instruction file to be used in a program.
SP.DEVST/S.DEVLD .
. . (Only for Universal model QCPU)
instruction
WDT (watchdog timer)
. Sets the WDT of the programmable controller CPU.
setting
Error check Sets whether to detect specified errors.
Operation mode when there . .
. Sets the programmable controller CPU operation mode when an error is detected.
is an error
PLC RAS
Constant scanning Sets the constant scan time.
. Sets the storage destination for error histories of the programmable controller CPU. (Only
Breakdown history .
for high performance model QCPU)
Low speed program Sets the execution time of a low-speed program in every scan. (Only for high performance
execution time model QCPU)
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Item Description
Boot option Sets whether to clear the program memory when booting up.
Boot file . . Sets the type, data name, transfer source drive, and transfer destination drive of the boot
Boot file setting .
file.
P Sets the file name and execution type (execution condition) of the program when several
rogram
9 programs are written to the programmable controller CPU
SFC Sets the startup mode and startup condition of an SFC program and the output mode at
block stop
Device points Sets the number of points used for each device of the programmable controller CPU.
Sets the latch range (start device number/end device number) clearable with the
Latch (1) start/end . .
RESET/L.CLR switch or a remote latch clear operation.
Sets the latch range (start device number/end device number) not clearable with the
Latch (2) start/east . .
Devi RESET/L.CLR switch or a remote latch clear operation.
evice

Local device start/end

Sets the range (start device number/end device number) of devices used as a local device.

File register extended

setting

Sets the extended data register and extended link register. (Only for Universal model
QCPU)

Indexing setting for ZR
device

Sets the start number of Z to be 32-bit indexed, or use the index register ZZ for 32-bit index
setting. (Only for Universal model QCPU)

1/0 assignment

1/0 assignment

Sets the type, model, number of occupied I/O points, and start I/O number of each module
mounted on the base unit.

Sets the model and the number of slots of the base unit, the model of the power supply

8 Basic setting )
g module, and the model of the extension cable.
I . .
5 No. of PLC Sets the number of programmable controller CPUs used in the multiple CPU system.
o
O . Sets the operation mode of the multiple CPU system when a stop error occurs in any of the
o Operation mode
programmable controller CPU No. 2 to No. 4.
Host station Sets the CPU number for the host CPU.
Multiple CPU synchronous
. Selects the CPU modules to be started up synchronously.
. startup setting
Multiple CPU - - X -
i Online module change Sets whether to allow the online module change in the multiple CPU system.
setting
1/0 sharing when using Sets whether to retrieve the 1/O status of the I/O module or intelligent function module
multiple CPUs controlled by other programmable controller CPUs.
Communication area setting . .
. Sets the CPU shared memory to enable data sharing among multiple CPUs.
(refresh setting)
Multiple CPU high speed . . . .
o . Sets the user setting area, auto refresh, assignment confirmation, and system area.
transmission area setting
IP address setting Sets the IP address and the input format of the IP address.
Built-in Communication data code Selects the Binary code or ASCII code for communication.
Ethernet port Open setting button Sets the protocol, open system, and host station port number.
setting FTP setting button Selects whether to use the FTP function
Time setting button Sets whether to use the SNTP function and the timing of setting the time.
Transmission speed Sets the transmission speed.
Serial Sum check Sets the sum check.
communication | Transmission wait time Sets the transmission wait time.
Online change Sets whether to allow the online program change.
o Sets the network parameters for Ehternet, MELSECNET/10, MELSECNET/H, and CC-Link
X 2| Ehternet/CC IE/MELSECNET
g g IE controller network.
o O
Z 8| cc-Link Sets the parameters for CC-Link.

Remote password

Sets the password that limits the access via the Ethernet or serial communication modules.




« When GX Works2 starts, it employs the preset values as the parameters. These
values are called the default (initial values).

* The programmable controller can run with those values unchanged, however,
modify them within a specified range as necessary.

[ Operation example: Changing the operation mode when an error exists|

When a computation error is caused, the programmable controller CPU changes to
the STOP status at the default value, however, changing the parameters continues
the programmable controller CPU to run.

Computation error example
« In the division instruction, the processing to divide by 0 is executed.

EDngetan = 1) Double-click "PLC parameter" on the navigation
window.

- ag Remots thnrd
(@ Inteligert Fundion Madule
<
H

1) Double-click! |
I

0 Parametes Sefting

2) The Q Parameter Setting dialog box is displayed.
Click the "PLC RAS" tab.

we |

| 2) Click!

Pk e, | e vosgwrert | oeler | [

Q Paramueter Selling

| | = . | 3) Change the setting of "Computation Error" in
"Operation Mode When There Is an Error" to

WOT(Watchdog TmerJiatting Constant SCanning .

i ’E 5 (w20 [T m mms-zoom) "Continue"

Maiboring Tns | 0t (1082200

= "

e : e 4) Click the button.

A (3) Change!j I

= e [

7 Duagrces Backrare Powesr Socly Systess *

w;::':!-mhmw =

Expuanded Crmend Ervee o - s S

Fuse Bown e =] ¥ Colection of

Mechds Ve Emor B = b Ervor estory”

It Modle o e Esscutin B [Shop =] Moty

Pl Access Eimor [ =] = Mamry | — 3]

Memory Cand Cperation Ervor R = |_

Extarnal Power Sy CFF [ston =l Collaction o [ ¢ towefsean  (1--100)

4) Click!

et wedin., | M“,T]]w |
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CHAPTER 4 SEQUENCE AND BASIC INSTRUCTIONS -PART 1-

4.1 List of Instruction Explained in this Chapter

This chapter explains the sequence instructions and basic instructions as shown

below.
Instruction Instruction
symbol Function Drawing (devices to be used) [ symbol Function Drawing (devices to be used)
(Name) (Name)
ouT Conditional jum
Coil output P Jump F -
Out Specifies a bit of a bit (non-delay) 2_. 0o 4095
device or word device. ointer
Specifies a bit of a bit device
or word device. Conditional jump
Mast Starting master sG Jumps atfter one
aster
control™® Nn MC an =, n =0 to 4095
control Ne_sting scan Pointer
MCR
Master Terminatin Calling subroutine
9 CALL 9
control master control n=0to 14 program n=0to 4095
reset Nesting Pointer
Calling a
SET .
SET subroutine
Setting devices CALLP Isi 010 4005
Set Specifies a bit of a bit device program (pulsing Pointer
or word device. operation)
Returning from a
RST _ _ RST RET 9’
Resetting devices subroutine
Reset Specifies a bit of a bit device Return program
or word device.
Pulse
t Generating the ) o
PLS pulses for one PLS Terminating a
program cycle FEND main routine FEND
Pulse _ Specifies a bit of a bit device roaram
when a input or word device. prog
signal turns off
Pulf
e . 3N
Generating the
PLF pulses for one -
rogram cycle
Pulf prog ) 4 Specifies a bit of a bit device
when a input or word device.
\_signal turns off )

*1: In GX Works2, the on/off status of the master control is displayed in the title tag
on the monitor screen.



<List of instructions not explained in this chapter: part 1>
"Introduction: PLC Course" covers the instructions shown below. The conventional A

series also support them.

Refer to "MELSEC-Q/L Programming Manual Common Instruction" for more details.

Instruction Instruction
symbo unction rawing (devices to be use symbo unction rawing (devices to be use
bol F i Drawing (devi b d) bol F i Drawing (devi b d)
(Name) (Name)
Starting a logical
operation ’_| |__| ( ) 1
Starting to operate | MRD Intermediate - C
Load anormally open Specifies a bit of a bit device Lead branching
contact or word device. C
Starting a logical
inverse operation | | ’_| |__| l—O_'
Load Starting to operate ;I | () MPP Terminating ,_| O
inverse anormally closed Specifies a bit of a bit device Pop branching
contact J| or word device. O
Logical AND
operation
AND | |(series connection) - || ( ) " | [NOP | . For a space or deleting a
gnore
And of normally open Specifies a bit of a bit device Nop program
contacts ]I or word device.
Logical AND
inverse operation END processing of
Series connection | "_| i END P o 9 Must be used as an end of a
And of normally closed End terminating a
; Specifies a bit of a bit device n program.
nverse rogram
nv contacts J| or word device. Prog
Logical OR
operation 14 ( ) )
Parallel connection ; i >—| STOP »
STOP Stopping operation
Or of normally open - . ) .
Specifies a bit of a bit device
contacts :
J| or word device.
Logical OR inverse
Parallel connection SFT 1-bit shift for -
Or inverse || of normally closed Shift devices o : . :
contacts Specifies a bit of a bit device Specifies a bit of a bit device
L I or word device. or word device.
AND operation
between logical 1-bit shift for _
ANB block SFTP _ : SFTP| |
0Cks _ devices (pulsing
And block | Series connection Shift P . Specifies a bit of a bit device
operation) :
of blocks or word device.
OR operation
oRE between logical Ignored
~ blocks ) NOPLF ]| (for a page break | NOPLF p
Or block || Parallel connection at brintin
of blocks P 9)
VS ’_| l—‘r—| Ignored
bush Starting a branch ’—| PAGE (Recognized as PAGE »
us

zero step of n-page)




<List of instructions not explained in this chapter: part 2>
The instructions listed below are intended for the Q series and not supported by the

A series.
Some of them are explained in "Q Programming Applied Course".

Refer to "MELSEC-Q/L Programming Manual Common Instruction" for more details.

Instruction Instruction
symbol Function Drawing (devices to be used) | symbol Function Drawing (devices to be used)
(Name) (Name)
| Converting a
LDP Starting to operate T . 9 )
o MEF result into a falling
Load P arising pulse | specifies a bit of a bit device pulse Specifies a bit of a bit device
or word device. or word device.
LDF Starting to operate Pu ( > \ INV Inverting the P 7 ( )
Load F afalling pulse | ‘specifies a bit of a bit device | 'MVE'se | operationresults | ‘goo ifies o bit of a bit device
or word device. or word device.
Vn
| Converting a result
ANDP Series connection T EGP ) ) .g
o into a rising pulse
AndP| - offising pulses | Specifies a bit of a bit device | E498 P |\ by vy | Specifies abit of a bit device
or word device. or word device.
vn
| Converting a result
ANDF Series connection l EGF ) g
) into a falling pulse
And F of falling pulses | ‘gpecifies a bit of a bit device | F49¢ F (Memorized by Vn) | Specifies a bit of a bit device
or word device. or word device.
Parallel
. C Inverting a device -
orp connection of ot
r outpu o . . .
rising pulses Specifies a bit of a bit device P Specifies a it of a bit device
or word device. or word device.
Parallel Converting a
ORF | C _DELTA
OrF connection of Ml Delt direct output into a .—{
r elta
falling pulses Specifies a bit of a bit device pulse DY
or word device.
Converting a Converting a
( ) _DELTAP
MEP result into a rising F Delta P direct output into a -
elta DY

pulse

Specifies a bit of a bit device
or word device.

pulse




4.2 Differences between and | SET |/| RST |

Project name

QB-1

Program name

MAIN

[ OUT instruction |

l | Y70

@ « The OUT instruction turns the specified device on when the input condition turns

s

on, and turns the device off when the condition turns off.

[Timing chart]

W

Y70

Project name

QB-2

| SET/RST instruction |

Program name

MAIN

0 | | SET

Y70 —

2 | | RST

Y70 —¢

[ =~ « The SET instruction turns the specified device on when the input condition turns

on, and holds the on status of the device even when the condition turns off.

To turn off the device, use the RST instruction.

[Timing chart]

! |

X0

N

X1

S




4.3 Measuring Timer

X5 K30
0 1 —A{(0
Timer setting value (time limit: 3.0sec.)
TO
5 | | Y70
ITO
7 £ Y71

*: OUT T is a 4-step instruction.

[Timing chart]

Contact X5 T\

5

Coil TO

coil Y70

3 Osec.
Normally open contact TO,

Normally closed contact Ob

coil Y71

\‘l

Tf

« The following four types of timer are available.

Project name QB-3

Program name MAIN

Type Timer No. (default)
Low-speed Counts time in
timer---eveee units of 100ms. Default
High-speed Counts timein | TOto T2047 (2048)
timer----.eeeee units of 10ms.
Low-speed  Accumulates
retentive time in units of Default: 0
fmer: o 100ms. The value can be
High-speed Accumulates changed using the
retentive time in units of parameter.
timer ---eeeeeees 10ms

The timer contact
operates delaying by a set
time after the coil is
energized. (On delay
timer)

The timer setting range is
from K1 to K32767.
Low-speed (100ms) timer
0.1to 3276.7sec.
High-speed (10ms) timer
0.01 to 327.67sec.

When the timer setting
value is set to 0, it turns on
(time-out) by the execution
of the instruction.

Change the output
instruction (OUT) to
OUTH to select the
high-speed timer or
high-speed retentive timer.
To use the retentive timer,
set the device points for
the retentive timer in the
device setting of the PLC
parameter.

Refer to section 6.4 for explanation on the retentive timers.




4.4 Counting by Counter

Project name QB-4
Program name MAIN

K12

/ C20

0 || A

Set value in counter

5 | | Y72

X
7 [ | RST | ca0 |—

*. OUT C is a 4-step instruction.

[Timing chart]

1 ] » The counter counts when
Contact X1 L an input signal rises.

| : : : * After the count, the
: : : subsequent input signals

. L [ are not counted.
Coil C20 | U L« Once the counter counts,

1 2 3 11 12 0
(Current value of counter) 5 the contact status and the
current counter value do
Contact C20, coil Y72 not change until the RST
A4

instruction is executed.

» Executing the RST
instruction before the count
returns the counter to 0.

» The counter setting range
is from KO and K32767. (KO
turns on (counts up) by the
execution of the
instruction.)

Contact X7 (input of RST instruction)

« In addition to the direct specification using K, indirect specification using D (data
register) is available.

// Setvalue ¢ The counter C30 counts

= = = %0 D10 when the number of rising
Digital switch| "Bl [ E [ B 0 @ edges on the input signal
5 5 5 X0 becomes the same as
the number (such as 24)
@ C30 specified by the data
D10 > @ register D10.

« This indirect specification is
useful for applying a value
specified with an external
digital switch to the counter.

The indirect specification

using the data register D is

also available for the timer.




12
14
19

Ladder example

Project name

QEX1

Program name

MAIN

When the conveyor belt operation start switch (X0) is turned on, the buzzer (Y70)
beeps for three seconds and the conveyor belt (Y71) starts to operate.
The conveyor belt automatically stops when the sensor (X1) detects that six

packages have passed through.

Sensor

— %(Xl)

Control panel

Operating panel

Operation

@)
(X0)

Buzzer

D)

(Y70)

N

Create the following ladder and check that it operates properly.

(Y71)

X0  CO

1t i MO
MO

—
MO Y71
3 Y70
MO

It T0
T0

it Y71
X1

1t co
Y71
% RST  CO

During operation

Buzzer
3-sec. timer
Operating the conveyor

Counter for counting
the number of packages



(Operating Procedure)
(1) Creating a new project
(a) Click on the toolbar.

o
[ZF MELSOFT Series GX Works2 C:\SCHOOL\SCH

i Project Edit  FindfReplace  Compile  Wiew Ol

(b) The New Project dialog box is displayed.
Set "Project Type" to "Simple Project", "PLC Series" to "QCPU (Q mode)",
and "PLC Type" to "QO6UDH". Then click the button.

Project Type:
|S\mple Project =1 Cancel
PLC Series:

|acru (@ mode) =

PLC Type:

|QosLDH =

Language:

ILadder ;I

(c) If the project in preparation exists, the confirmation dialog box for saving
the project is displayed.

Click the button.

MELSOFT Series GX Works2

v ' ': Do wou wank ko save the project?
] = |

(d) The screen shifts to the new project creation mode.



Enter "X0" after

| clicking [
—

(2) Creating a program
[Using the keyboard]

CFs [ x [ o [ I [[snift}e] Fs [ c [0 [ I F7][m][o][J]

%

Conversion

[Using the tool buttons]

|
et | Hep |

UG

>0

¥ ®

Enter Symbol

la%i@ﬂ-lﬂ- |[ca | Exit | Helo |

Enter "MQ" after

x0

cIicking )
¥

Enter 5\W¥ibol

[--] =i[w

-I

. [ e
$ Orline Program CHange  Shift+F4 _(?) {Fs}
1 & Rebuld Al ShitraksFt [
AR LrROpTTE Ty L oep |

O

(a) Click on the toolbar to open the
Enter Symbol window.

(b) Enter "X0" with the keyboard and click

the button.

(c) Click on the toolbar to open the
Enter Symbol window.

(d) Enter "C0" with the keyboard and click

the button.

(e) Click on the toolbar to open the
Enter Symbol window.

(f) Enter "MO" with the keyboard and click

the button.

(g) When creating the circuit is finished,
click [Compile] — [Build].



(3) Writing the project to the programmable controller

(a) Write the created ladder to the memory on the programmable controller.

Set the RUN/STOP switch
of the CPU to STOP.

Click on the toolbar.
The Online Data Operation dialog box is displayed.

gnoskics  Tool  Window

Fa EII-'El 3—'%

4 Step |

(b) Click the | Parameter + Program | button. Checkboxes for the target
program and the target parameter displayed in the window are
automatically marked (V).

(c) Click the button.

Online Data Operation

X

[~ Connection Channel List

| Serial Port PLC Module Connection(USE) System Image. .. ‘

g }m " Read (ol i = Verify " Delate ‘
' = Click
¥ pLC Module |ﬂ Inteligent Fun&__r_(éxecutioﬂarget Datal Mo | Yes )

Tite |
ﬂ Edit Data i Barameker+Program I Select Al ICanceI All Se\ectl’onsl

odu\eNam,l’Data Mame | Title: | Target | Detail | Last Chanae | Target Memary | Size
CCffypicData Program Memory/D...

=1 Program{Program File) e |

o limaT 2012}05/29 13:06:37 2164 Eytes
- =K Parameter

o ?PLCJ‘NatworkJRemote PasswordfSwitch Setting 2012[05/29 13:06:36 464 Bytes
---Eﬂ_laﬁ]clba_\ Device Comment : o

¥ COMMENT [ Detal | 201210529 13:06:37

- =8 Devics Memary [ [oetai]

= [ ] 2012{05/29 13:06:535

Mecessary Setting{ Mo Setting ] Already Set ) Setif itis needed{ foSetting | Already Set )

Wirlting Size Ewy i Lea Yalume |
2,628ByE . . 2, 640Byt: Refresh
= Click this button after the £ =
program name (MAIN) and
Related Functions << —Pl Execute " Close |

PLC parameter appear and

éji ﬁ & .% \their checkboxes are marked.

g =] L E T L § - g
Remote Sek Clock PLC User Data ‘Write Title Format PLC  Clear PLC Memory  Arrange PLC
Ciperation Memory Memory




(d) If parameters have been already written, the confirmation dialog box for
overwriting the parameters is displayed. Click the button.

MELSOFT Application X

Parameter already exists.
Are you sure you wank fo overarite the existing File?

Click

Yes to all | Mo |

(e) The Write to PLC dialog box is displayed.

Write to PLC

34

100100%

Program {MAIN) Checking Devices. .,

Parameter Write : Completed
Boot File \rite : Completed
Remaote Password wWirite ¢ Completed

[~ When processing ends, close this window automatically,

Cancel l

(f) If a program has already been written, the confirmation dialog box for
overwriting the program is displayed. Click the button.

MELSOFT Application x|
Progran (MAIMY already exisks,
fre vou sure wou wank b overwrite the existing file?

Caution:
If passwor

enforced.
To remove ocection, the password or keyword

delete opfration must be performed,

dg have been set; they will remain

Yes to all | Ma




(g) Writing the program to the programmable controller is finished.

Write to PLC

LLLLELL R LR LT Tk

1007 100%:

Parameter Wite : Completed

Book File Write : Completed

Remote Password \Write | Complated
Program {MAIN) Wite : Completed
‘rite to PLC @ Completed

[ when processing ends, close this window automatically,




(4) Monitoring the ladder
Monitor the ladder.

Hold the RESET/STOP/RUN switch on the CPU
at the RESET position for one second or more,
then set the switch to RUN.

(a) Click on the toolbar.

gnoskics  Tool  Window  Help

§ 5R| =0 a5 g e

FH L L] — | == ¥ | 11th
Fe F# F& | Fa sFa cra cl F

Click
rping MA... |

(b) The ladder (write) screen is used to monitor the ladder.

24

co
e { M0
M0
b0 Y71
I y ¥70
M0 K30
| {10
&
T0
I {71
X1 KE
i ca
&
Y71
. IrsT co |
{END 1
Monitor Status

wex e |

0,000ms Local Device not Executed s

(Operation Practice )

1) Turning on the push button switch (X0) turns on Y70 and starts TO at the
same time.

2) When the timer TO counts three seconds (time-out), Y70 turns off and Y71
turns on at the same time.

3) Turn on or off (push or release) the push button switch (X1). The counter
CO counts the number of ON to turn off Y71 after counting on six times.




4.5 Pulse (turns on the specified device for one scan at rising edge of an input condition.)
Pulf (turns on the specified device for one scan at falling edge of an input condition.)

Project name QB-5
Program name MAIN

717 « The PLS instruction turns on the specified device only for one scan when the
execution command is turned on from off.

[Timing chart]

e

%‘—‘F One scan

"2z~ « The PLF instruction turns on the specified device only for one scan when the
execution command is turned off from on.

One scan

[Timing chart]

X14T

MO

%‘—‘& One scan %‘—‘& One scan

4-14



(_ Application )

« The instructions can be used in the standby program that waits for the operation

condition.
Execution command
X0
+—i PLS
MO
—i SET
M5
—HH—¢F Y70
S
Execution condition K50

[Timing chart]

X0
(trigger)

MO

M5

Y70
(operation)

Execution
condition

Time to wait for
condition met

Applicable device 2
= ©
Internal device| . |MELSECNET/| Intelligent < 5 | = 2.,
File . i Index 8 £ g|5/5 2
(system or ) 10 (H) Direct | function . 2 S AR
register register| o g - 2w
user) Jn\ module o c
=]
Bit | Word R Bit | Word un\G 4 K|H N z
| PLs D)
® O O O O O O 2
| PLF ®)




« The instructions can be used for a program that detects passage of moving
objects.
After the passage of a product is detected, the next process for the product is
started.

PLF :
SET Y70 ]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Product

Sensor

Sensor

(Detection of input from X0) Conveyor

[Timing chart]

X0

MO

Y70

(__Other Useful Ways of PLS and PLF ) Part 1
* The instructions can be used for a program that executes the output operation for
a set period of time when the input signal changes from on to off.

[Timing chart]

npu N

(X0)
Output Y _
(Y76) Set time limit _
Pulse duration
10sec.
[Program example]
Project name QB-6
Program name MAIN
X0
0 | L PLF M1

M T16 K100

1
3 f 14 T16
Y76 |
Y76




(" Other Useful Ways of PLS and PLF ) Part 2

« The program for the repeated operation such as switching on/off status alternately
by pressing the push button switch can be made with the instructions.
If the PLS instruction is used in the above program, the rising edge caused when
the push button switch is pressed triggers the program. If the PLF instruction is
used, the falling edge caused when the switch is released is the trigger.

[Timing chart]

X0 ) ; )
70 e 1 1 (:
\
Y71 -«
[Program example]
Project name QB-7
Program name MAIN
X0
0 it | {PLS MO
L {PLF M1
MO Y70
5 3 Y70
MO Y70
—H—
M1 Y71
11 —F—# Y71
M1 Y71
——




Project name QEX2
Program name MAIN

Ladder example
Create the following ladder and check that it operates properly.

X2 |

0 CPLS MO !
MO X0 |

3 I W Y70 |
Y70 |
— |
X3 |

7 i [PLF M1 |
M1 X1 :

10 i e Y71 |
Y71 :
— |

]

]

[Timing chart]

X2 l—

MO

PLS

Y70

X0

NN

M1

PLF
Y71

X1

REFERENCE

The following is a timing chart of a lockup ladder programmed using the OUT
instruction. Compare this with the lockup ladder created using the PLS

instruction.
Y70 4T
X0
X2 X0




(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section
4.4,

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder

(Operation Practice )

e Turning on X2 turns on Y70, and turning on X0 turns off Y70. (Even when X2 stays
on, turning on X0 turns off Y70.)
e Turning on X3 turns on Y71, and turning on X1 turns off Y71.

( Related Exercise ) Exercise 3

REMARK

Input pulse processing is not required for the QCPU as it uses a derivative
contact ().

[For AIANSCPU]

.>—|X? l ps | mo |-

»—h|/lio [ seT | M5 |9

[For QCPU]
XQ
+—f | seT | M5 |9

Supported instructions are; LDP, LDF, ANDP, ANDF, ORP, and ORF.




4.6 Master Control

(Start)

Master Control Reset (End)

X7
O¢——4—— MC [ NO | mM98 }—

X2
33—} Y70
X3
55—} Y71
7 VeR

* The above program is a basic one.

Project name

QB-8

Program name

MAIN

MC |N§ |M §|t0 | MCR |N §|(indicated as "MC to MCR" hereafter.)

The available nesting (N) numbers for "MC to MCR" are from NO and N14.
*_The scan time skipped by "MC to MCR" hardly changes. ___________________

E The device status of the program skipped by "MC to MCR" becomes as follows;
' All the devices in the OUT instruction are turned off.

E timer keep their statuses.

i The devices in the SET, RST, and SFT instructions, the counter, and retentive |

i The 100ms timer and 10ms timer are reset to 0.

( Application )

* The instructions can be used for a program for switching between manual and
automatic operations. (Refer to Ladder example.)

Applicable device 2
©
Internal device i MELSECNET/ | Intelligent IS = — 2
File ) i Index Q8 L 0| 5[% o
(system or ) 10 (H) Direct | function i 2 5 55 2
register register Q a |- IR
user) Jn\ module © c
>
Bt |word| R | Bit |word| UNG z |k|H|P|I]|N] |Z
[ mc [n[@®]] n 2
[ Mcr| n || ®| o | o] o] o]l o o 1

The number of basic steps of the MC instruction is two, and that of the MCR instruction is one.



(_ Nested "MC to MCR" Program Example )

* The MC and MCR instructions can be nested as shown below.

Project name QB-9
Program name MAIN

X5
0 ¢—i Y70
X2
T 2 ¢ L MC NO M6 1—¢«—
I
1
i NO= M6 KS
i X6
! 5 ¢—} Co p
i X3
L r-- 104} [ MC N1 M7 1—+¢
N v
Lol NI M7 K100
. X7 N1| NO
oL 13—l @_. @@
1
1
i |18 [ MCR NI 1—¢
vttt X8
i 19 ¢—| Y71
]
S [ MCR NO —¢
X0
22 ¢—i [ SET Y721—¢
X4
- 24 ¢—} [ MC NO M8 ]—«4—/%@
]
P No M3, NO
P27 ¢t [ RST Y72 1—¢ ©
1
29 [ MCR NO 1—¢ «—
""" X9
30 ¢—| @_4
S
M6
32 ¢—} Y74 y— @

1=~ « The "MC to MCR" program (@ is nested under the "MC to MCR" program (o). (It
is called "nested structure”.)
In this case;
1) Assign the nesting number (N) of the MC instructions in ascending order.
2) Assign the nesting number (N) of the MCR instructions used for the MC in
descending order.

25— « The "MC to MCR" program () can be independent from the (¢) program. The
same nesting humbers (N) can be used in the both programs.
» The internal relay number (M) must be changed for each MC instruction.

3= + Asshowninthe (d) program, the internal relay number M {} of MC can be used
as a contact.

Note) In GX Works2, the on/off status of the master control is displayed in the title tag on
the monitor screen.



Ladder example
The following program switches between manual and automatic operations using
the MC and MCR instructions.
* When the manual operation is selected by turning off X7;
1) Turning X2 sets the system to the low-speed operation mode.
2) Turning X3 sets the system to the high-speed operation mode.
* When the automatic operation is selected by turning on X7, the system operates in
the low-speed mode for 3sec. after X0 is turned on. Then the system operates in
the high-speed mode for 10sec. and stops.

Project name QEX3

Program name MAIN

monitor screen.

High speed
Low speed
3sec 10sec
' Manual
| X7
0 F { MC NO M10 H
1
i NO=M10
! X2 M82 _
v 3 i HF M81 > Instruction for manual low-speed
' X3 M8l
, 6 —t H m82 A Instruction for manual high-speed
1
1 r
! 9 Automatic LMCR  NO K
' 10 —t { MC NO M11 H
1
1 NO=M11
| X T1 _
1 13— HF Y70 > Automatic start
el
1 — { MC N1 M12
1
| N1=M12
! Y70 M72
1 19 [ # M71  >q Instruction for auto low-speed
1 M)ﬂ | K30
' — s
1 TO
! 27 M72 > Instruction for auto high-speed
1 M72 ‘ K100
1 —t T1 ba
1
| 34 {MCR NO >
' M71
y 35 —I Y71 > Low-speed operation
| e |
\ —
! ag |72 . .
, 38 f Y72 > High-speed operation
1 M){ﬂ
N
:
1
1
\ Note) In GX Works2, the on/off status of the master control is displayed in the title tag on the
:
1



(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section
4.4.

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder

(Operation Practice )

« The manual operation is selected by turning off the X7 switch.
When the X2 switch is turned on, Y71 lights and the low-speed operation is
executed. To select the high-speed operation, turn on the X3 switch. Y72 lights
and the high-speed operation starts.

« The automatic operation is selected by turning on the X7 switch.
When the X0 switch is turned on, Y70 lights indicating that the automatic operation
is activated.
At the same time, Y71 also lights for 3sec. indicating the system is in the
low-speed mode. After the 3sec. have elapsed, Y72 lights for 10sec. indicating
that the system is in high-speed mode. Then the operation is stopped. (Y70, Y71,
and Y72 have stopped lighting at the end.)

NOTE

For the MCR instructions in one nested program block, all master controls in
the program can be terminated with the lowest nesting (N) number only.




4.7 | FEND |/l cJ |/ scJ |/l CALL |/l RET |

Project name QB-10
Program name MAIN

4.7.1 FEND | Fend

J FEND FEND is a 1-step instruction.

|

« Use the FEND instruction as the END instruction under the following conditions;
1) When a sequence program must be executed and terminated in each program
block.
For example, use the FEND instruction with the CJ and SCJ instructions.
2) When using subroutine programs (CALL and RET instructions)
3) When using an interrupt program
« After each execution of the FEND instruction, the programmable controller
processes the current value of the timer and counter and executes self-diagnostic
check, and then re-operates from the step 0.

~ 0 <\
—i CALL p
Operation Sequence program Sequence program
when CJis <
not executed Jump by CJ
- | FEND |
. P
Operation when :
Sequence program " CJis executed Subroutine program
|**
;;*/ f -FEND Interrupt program
‘ Sequence program |
END
END
(&) When operating in each program block (b) When using the subroutine
by the CJ instruction and interrupt programs
NOTE

* There is no limit on the number of the FEND instructions in a sequence program,
however, they cannot be used in the subroutine and interrupt programs.
« The FEND instruction cannot be used to terminate the main or sub sequence

program.
Make sure to use the END instruction for the end of a whole program.

REFERENCE

The interrupt program stops the current process and processes an interrupt
upon receiving an interrupt request while a normal program is being processed.




Project name

QEX6

Program name

MAIN

Ladder example

Create the following ladder with GX Works2 and write it to the CPU of the
demonstration machine. Then check that the FEND instruction operates properly.

(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section

4.4.

(1) Creating a new project

(2) Creating a program

(3) Writing the project to the programmable controller

(4) Monitoring the ladder



(Operation Practice )

Verify the operation of the ladder, which was created with GX Works2 and written to
the CPU of the demonstration machine, by monitoring the ladder on the screen.

<A
Wl [ca P10}
n qv7o P
[FEND 7
P10 X5
Iy vz )
[END T
(1) When X3 is off Operation when X3 is off
(&) The operation is executed from O oo x3 N
to FEND. l
b) Turning on or off X4 turns on or g — \
(®) o 9 3| LD x4 |
° Y.70. 4/ OUT Y70 M Jump by CJ
(c) Turning on or off X5 does not s FEND K
change Y72. e P10 X
_ 7/LD X5
(2) When X3 is on gl our v72
(a) The program jumps to the pointer 9| END

P10 by the CJ instruction.

(b) Turning on or off X4 does not
change Y70.

(c) Turning on or off X5 turns on or
off Y72.

(_Related Exercise )—— Exercise 4

Operation when X3 is on



4.7.2 (Conditional jump: instantaneous execution condition jump)
(S conditional jump: execution condition jump after one scan)

X0 <
0e—it CJ P10 ]
J
X1 “
3e—} SCJ P10 ]
X0 X1
6 HF H Y70 ]
9¢—} FEND 1
Pointer
P10
X3
10—t Y71

[71=— « The CJ instruction instantaneously executes a program jumping it to the specified
address (pointer number) when the execution command is on.
When the command is off, the program is not jumped.

2=~ « The SCJ instruction executes a program without jumping it for the scan when the
execution command is turned on. From the next scan, the instruction executes the
program jumping it to the specified address (pointer number).
When the command is off, the program is not jumped.
» The SCJ instruction is used when some operations must be executed before
jumping the program.
For example, when the output needs to be on or reset in advance.

[Timing chart]

Input condition

(X0, X1)
Executes
cJ Executes every scan every scan
. Executes N Executes
SCJ every scan every scan

One scan One scan



Sequence
program A

Is input
ondition on?2

(_NOTE__ )

* The pointer numbers available for both CJ and SCJ instructions are PO to P4095.
¢ Use the FEND instruction as shown below when a program using the CJ and SCJ
instructions must be concluded in each program block. (Refer to section 4.7.1 for

FEND.)

YES

| Sequence program A |

1G]

| Sequence program B |

Input condition

A

Sequence
program B

Sequence
program C

l

FEND p

| Sequence program C |

END

When CJ is not When CJ is
executed executed
Step O Step 0
CJP:: .
FEND
Pi
END

« The status of ladders skipped by the CJ instruction remains unchanged.

(Before CJ execution)

X0 X0
1100— 1100
X2 X2

1103—# Y720 1103— (Y72
| |
| —> |
| |

P10 | X1 P10 | X1

1330— PLS | M1 1330—— PLS | M1

(During CJ execution)

Because X0 is on, all instructions
within this area are not executed.
Hence Y72 remains on even
after X2 is turned off.

« After the timer coil has turned on, jumping the timer of a coil that is on using the
CJ, SCJ, or JMP instruction interrupts an accurate measurement.

Applicable device 2
@
Internal device i MELSECNET/ | Intelligent € 5 — 2.,
File ) i Index 8 L (5|5 g
(system or . 10 (H) Direct | function i 2 ‘5 (Rl g &
register register Q a |- 9
user) Jn\ module © c
>
Bt |word| R | Bt |word| Un'G z |k|H|P|I[N] [Z
| ca [ P~ |
P (@) 2
| scy | p= |




Project name

QEX4

Program name

MAIN

Ladder example
Create the following ladder with GX Works2 and write it to the CPU of the

demonstration machine. Then check the difference between the CJ and SCJ

instructions.
X0
0 N P10 H
X1
3 1 { SCJ P10 H
X0 X1
6 H—f Y70 >
9 { FEND H
P10 X3
10 -} Y71 >

(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section

4.4.

(1) Creating a new project

(2) Creating a program

(3) Writing the project to the programmable controller

(4) Monitoring the ladder



(Operation Practice )

(1) When X0 and X1 are off, the CJ and SCJ
instructions are not executed.

(2) When XO0 is turned on, the CJ instruction is
executed and the program jumps to P10.

Therefore, Y70 is on.

[Before CJ and SCJ execution]

scans

X0 X0
o—t { CIJP10 11— ] i CIJP10 I——¢

X1 X1
—t { SCIP10 }——o —t f SCIP10 ]—o

X0 X1 X0 X1

—F AY70)——o —i—F {Y70)0——2
{ FEND} {FEND ——9

P10 X3 P10 X3
0 Y71 ) —9 — 1} Y71 —e

Therefore, Y70 remains on.

[During CJ execution] First scan and subsequent

(3) Turning off X0 and on X1 executes the SCJ instruction and jumps the program to P10 from the second

scan. Therefore, Y70 turns off.

[During SCJ execution] First scan

X0 secondscan X0
it [ CIPI0 }—+¢ ad I [ CJ P10 —4
X1 subsequent X1
Haon ¥ 1 SCIP10 —4 aeon $—— ——— 1 SCJ P10 —¢
X0 X1 e T -
W Y70)—¢ i Y70 —¢
{FENDI—¢ L [FEND}—$
P10 X3 P10 > “a
i Y71)>—+ N )

(4)

[During SCJ execution] Second scan and

subsequent scans

Y71 is turned on or off when the CJ and SCJ instructions are executed.

« The following lists explain the difference between the CJ and SCJ instructions.

Second scan and
subsequent scans

rcJ] [scJ] after X1 ON
First scan only
/ 0 LD X0 T 0 LD X0
1 cJ P10 1 cl P10
3 LD X1 3 LD X1
| 4 sSC)J P10 4 sSCJ P10
| 6 LDI X0 6 LD X0
i 7 AN X1 i 7 ANI X1
i 8 OUT Y70 L/ Y 8 OUT Y70
4 9 FEND SN 9  FEND
10 P10 10 P10
11 LD X3 11 LD X3
12 ouT Y71 12 ouT Y71
13  END 13 END
N N
( Related Exercise ) Exercise 4
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4.7.3 | CALL(P) | call
Return

Executing a subroutine program

MO
0o—I CALL P10
50',_'\([5 ).(,2 CALL : Sequence
T P10 program
103 FEND '—« ﬁ
P10
104 # Y70 ]
, | Subroutine
program
157 RET

* The above program is a basic style to execute the subroutine program using the
CALL and RET instructions.
Keep this structure, otherwise an error occurs and the programmable controller
stops.
[71=— « A subroutine program consists of the ladders for executing the same data many
times in one program.
A subroutine program starts at a pointer P:_: and ends with the RET instruction.
2=~ = The pointer P number is from 0 to 4095. (Same as the pointer numbers used for
the CJ and SCJ instructions.)
A subroutine program is executed as shown in the following diagrams.

(When CALL P10 is not executed) (When CALL P10 is executed)
0 0 0
| Sequence program |
Input condition CALL P10
— CALL b 3 | Next step
// after CALL

[ sequence program |

| FENDy, P10y
P10 FEND

Subroutine program
Sequence program |

Execution of
| / subroutine program
RET RETv_ -~

END



* The CALL (P) instructions can be nested up to 16 levels.

Subroutine Subroutine Subroutine Subroutine Subroutine
program program program program program
Sequence program
0— P1 P2 P3 P4 P5
//v b //,V /< ,/'
Pie // - // -
P / -7 7 Pid
e i CALL P3 J/ 2
- / > / CALL P5
- / \ ,/ >
- / \ \
- / \ / \
v~ / \ v’ \
/ \ \
CALL P1 / '\ CALL P4 \
o v/ N\ A < \
AN CALLP2 _______| L RET  \ -l ReT
\\\ \\ v \
N L RET \
~ \
N v \
~ \
XL RET \ A
L RET
FEND- Y
The following ladder circuit shows the above nested program.
0¢—it ‘ ©—<
. {CALL
3 Sequence program
: FEND]—
P1
— | 1
—{CALL } Subroutine program P1
1 RET
P2
(O
—CALL } Subroutine program P2
1 RET
P3
()]
—LCALL Subroutine program P3
‘ RET
P4
(O
—{CALL } Subroutine program P4
1 RET
P5
e
: RET } Subroutine program P5
Applicable device o
(%2}
— 5]
Internal device ) MELSECNET/| Intelligent = 5 — L o
File ) - Index L £ 2|5l o
(system or . 10 (H) Direct | function . 2 5 AR
register register o g - R
user) Jn\ module O c
>
Bit |word| R | Bit |word| YNC z |k|H]|P N| |2
[ CALL(P) | P+ | P 2
| RET | 1

The number of basic steps of CALL (P) is 2 tn, and that of the RET instruction is one.
"n" is an argument passed to the subroutine.)

4-32



Project name

QEX5

Program name

MAIN

Ladder example

Create the following ladder with GX Works2 and write it to the CPU of the
demonstration machine. Then check that the CALL and RET instructions operate

properly.
X2
0 i { CALL P10 H
X3
3 Y70 e
5 [ FEND H
P10 X4
6 —t Y71 A
9 [ RET H

(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section

4.4.
(1) Creating a new project

(2) Creating a program

(3) Writing the project to the programmable controller

(4) Monitoring the ladder



(Operation Practice )

Verify the operation of the ladder, which was created with GX Works2 and written to
the CPU of the demonstration machine, by monitoring the ladder on the screen.

0 {cAalL P10 ]
X3
31 (yr0 )
5 [FEND T
P10 X4
6 il 71 Y
9 [RET
10 [END ]

(1) When X2 is off
(@) The operation is executed from 0 to

FEND 0| LD X2 l
- 1| CALL P10

(b) Turning on or off X3 turns on or off -
70 3| Lb X3 | )i
. alout Y70 | ;i
(c) Turning on or off X4 does not change s FEND * !
Y71. 6l P10 i
_ 7| LD X4 |
(2) When X2 is on sl ouT Y71 i
(a) After the subroutine of P10 is o] RET i
executed, the operation from step 3 /»’

to FEND is executed.
(b) Turning on or off X3 turns on or off

Y70.
(c) Turning on or off X4 turns on or off
Y71.
( Related Exercise )—— Exercise 4

Operation when X2 is off

Operation when X2 is on




Project name | QTEST1
Program name MAIN

4.8 Exercise

4.8.1

LD to NOP

When X0 turns on, Y70 is self-maintained, and Y74 and Y77 flicker alternately every
0.5sec.

When X1 turns on, Y70 turns off and flickering of Y74 and Y77 also stops.

[Timing chart]

X0 TE
Y70

0 /P\\ ]
Y74 \ H/ / T
T1 ¢ H /,
v ! \l T/ l ! q_l
X1 i i i i i
E O.5S€'C.E 0.55ec.i 0.5sec. | 0.5S€‘C.E
P ————————»
Create the following program with GX Works2 filling in the blanks Then,
check the operation using the demonstration machine.
: X0 L 2) ] :
! O b= Y70 > !
| LY i
| Y70 [ 3) K5 |
1 4 rﬂlﬂﬁ IF TO > |
| L4) ! K5 !
: 10 —i ‘ T1 > :
| - Y74 > |
| L _B) 1 Y70 :
| 16 —# I Y77 > |




Project name

QTEST2

Program name

MAIN

482

SET, RST

When X0 is turned on, Y70 starts to flicker at one-second intervals and stops the

flickering for five seconds after flickering 10 times, then restarts flickering.

The flickering of Y70 can be stopped by turning on X1.

Create the following program with GX Works2 filling in the blanks
check the operation using the demonstration machine.

X0 !
0 —H C i .
, MO M1 T1 o K10 N !
L 4l T 1
TO K10 !
L T T1 ” I
10 |
— 1 Y70 X !
K10 '
- co P !
2 <) !
23 I L L4) 3 |
| K50 .
- T2 Py !
T2 |
30 —i | [RST M1 H !
. 1
— L 15 ] 3 !
XL !
36 — L 1 6) H !
S 1
= L L) 3 !
C 18 H |
1
___________________________________________________________________________________ !
1) 5)
2) 6)
3) 7)
4) 8)




(1) The following shows the timing chart of the program.

X0

MO | A

Restart Q
v /

ﬂ

X1

>

Contact TO

Contact T1 <
Y70
1sec.| 1sec. | 5sec. |
Contact CO
Counter of CO 1. 2. 7t 10. 1. 2.0.

(2) The following shows the basic flickering ladder and its timing chart.

[Ladder] [Timing chart]
T1 K10 Contact Start
E 1sec. ‘
TO K10 D
. < : ) ¢ Contact _! ‘
T1 1sec.
One scan

REFERENCE

» The flickering ladder can be created using the special relay that generates
clock as shown below.
SM413 (2-sec. clock) | In addition to the SM413 (2-sec. clock) on
+—{ } Y70>— the left, the following can be used.
SM409 (0.01-sec. clock)
SM410 (0.1-sec. clock)

[Timing chart] SM411 (0.2-sec. clock)
Y70 ; R O, SM412 (1-sec. clock)
1sec/lseclisec. SM414 (2n-sec. clock)
SM415 (2n-msec. clock)

The clock starts from OFF when the
programmable controller is reset or the
power is turned on.




483

PLS, PLF

Project name

QTEST3

Program name

MAIN

Y70 starts to switch between ON and OFF alternately when X0 is turned on, and
turning off X0 triggers Y71 to operate in the same way as Y70 does.

[Timing chart]

Create the following program with GX Works2 filling in the blanks

check the operation using the demonstration machine.

X0 .
0 ¢ | 1. ™o H
= ') wm
MO Y70
5 Y70
MO Y7M
2
M1 Y71
11 —F—H Y71
M1 v7}ﬂ
2
1)
2)




Project name | QTEST4
Program name MAIN

4.8.4

PO

P10

CJ, CALL, RET, FEND

Y70 and Y71 flicker for 0.5sec. alternately when X7 is off, and when X7 is on, Y72
and Y73 flicker for 1.0sec. alternately. Turning on X0 resets the currently flickering
Y70to Y73.

Fill in the blanks . Then, check the operation using the demonstration machine.

X7
} {CJ F1) 0 A
SM401
I { RST Y72
[ RST Y73 H
T11 K5
W T10 b
—Ti'lo T11K5
' Flip flop
Y70 > | ladder
T10
2 Y71 P
X0
1 {12y P10 H
L3 ' 3
SM401
iyd { RST Y70 H
{ RST Y71 H
T20 K10
W T21 >
—T|'21 T20Klo >
' Flip flop
Y72 > | ladder
T21
1 Y73 >
X0
— {4). P10 H
{5 ' 7§
SM401
y: [RST Y70 H
CRST Y71 H
CRST Y72 H
LRST Y73 H
£0e ' X




Y72,Y73
Reset

!

Y70,Y71
0.5-sec. flickering

Y
X0 ON? X0 ON?

N

PO

<CJ P0O>

A4

Y70,Y71
Reset

!

Y72,Y73
1-sec. flickering

N
P10 l
Y70Y73 Subroutine
Reset program

<FEND

A 4
END ’

<FEND>

)

1)

2)

3)

4)

5)

6)




Answers for the exercises in Chapter 4

Exercise No. Answer

1) Y70
2) X1

1 3) T1
4) TO
5) Y74
1) SET MO
2) Co
3) Y70

5 4) SET M1
5) RST CO
6) RST MO
7) RST CO
8) RST M1

3 1) PLS
2) PLF
1) PO
2) CALL

4 3) FEND
4) CALL
5) FEND
6) RET
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CHAPTER 5 BASIC INSTRUCTION -PART 2-
5.1 Notation of Values (Data)

The programmable controller CPU converts all input signals into ON or OFF signals
(logical 1 or 0, respectively) to store and process them. Therefore, the
programmable controller executes the numeric operation using the numeric values
stored with the logical 1 or 0 (binary numbers = BIN).

In daily life, a decimal number is regarded as the most commonly and the easiest
system. Therefore, the decimal-to-binary conversion or the reverse conversion is
required when values are written or read (monitored) to or from the programmable
controller. The programming system and some instructions have the function for the
decimal-to-binary conversion and the binary-to-decimal conversion.

This section explains how to express values (data) in decimal, binary, hexadecimal
and binary-coded decimal notation (BCD), and how to convert them.

® A decimal number system consists of ten symbols: 0, 1, 2, 3,4,5,6,7,8,and 9
which represent the order and size (amount).
After a digit reaches 9, an increment is reset to 0 and the next increment of the
next digit (to the left) is incremented.

® The following shows how a decimal number (in this case 153) is represented.
153 = 100+50+3

= 1x100+5x10+3x1
= 1x10%+5x101+3x10°
A A A

. L Decimal symbol (0 to 9)

"Power of digit"

n : Digit number (0, 1, 2...)
10 : Decimal

® Inthe MELSEC-Q series programmable controller, symbol "K" is used for
expressing values in decimal.



® The binary number system consists of two symbols: 0 and 1 which represent
the order and size (amount). After a digit reaches 1, an increment is reset to 0
and the next digit (to the left) is incremented. The two digits 0 and 1 are called
bits.

Binary Decimal
0
1
10
11
100
101
110
111
1000

o

-0 N O OBk WN R

® The following example explains how to convert a binary number into a decimal
number.
"10011101"
The diagram below shows the binary number with the powers of two.
7 6 5 4 3 2 1 0 < Bitnumber
|1‘0|O|1‘1‘1|0‘1|<—Binary

7 2 7 7 2 2 7 7 Lk s

128 64 32 16 8 4 2 1 < ("Binary")

The binary number is broken as follows.
=1x128+0%x64+0x32+1x16+1x8+1x4+0x2+1x1
=128+16+8+4+1
=157

The binary number can be calculated by adding each weight of bits whose
codes are 1.



Hexadecimal

® The hexadecimal number system consists of 16 symbols: 0to 9 and Ato F
which represent the order and size (amount). After a digit reaches F, an
increment is reset to 0 and the next digit (to the left) is incremented.

Decimal Hexadecimal Binary
0 0 0
1 1 1
2 2 10
3 3 11
4 4 100
5 5 101
6 6 110
7 7 111
8 8 1000
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111
16 10 10000
17 11 10001
18 12 10010

19101 O}OO 1(‘)‘10 10‘91 1101

—»|O0

—I>

I

3 2 1 0 < Digit number .
< - 9 "Power of digit"
| 4 A 9, D |HHexadecimal .
w w . n: Digit number

= (4)x 16° + (A) x 16° + (9) x 16"+ (D) x 16 16: Hexadecimal
=4x4096+10%x256+9x16+13x1
=19101

Four bits of a binary number equal to one digit of a hexadecimal number.

® Inthe MELSEC-Q series programmable controller, symbol "H" is used for
indicating a hexadecimal number.

® The hexadecimal system is used to represent the following device numbers.

* Input and output (X, Y)

« Function input and output (FX, FY)

* Link relay (B)

* Link register (W)

* Link special relay (SB)

« Link special register (SW)

* Link direct device (Jn\X, Jn\Y, Jn\B, JN\SB, Jn\W, Jn\SW)



(Binary Coded Decimal (BCD))

® The binary-coded decimal is "a humerical system using a binary number to

represent a decimal number".
A decimal number 157, for example, is expressed as shown below.

2 1 0 < Digit number
[+ 7 5 | 7 |beoma
(100) i (10) i 1) < Power of digit
| |
| 0001 | 0101 | 0111 |~
8420 i 8@2@5 8@®@Q® < Binary bit weights
|

® In BCD, decimal numbers 0 to 9999 (the biggest 4-digit number) can be
represented by 16 bits.
The diagram below shows the bit weights of BCD.

Thousand digits >
Hundred digits >

Ten digits
rﬁ Unit digit —»|

1:0:1|o:1:1:1
o O O o0 @< N 90«
<t N

8000| ©
1000| ©
200| o

® BCD is used for the following signals.
1) Output signals of digital switches
2) Signals of seven-element display (digital display)

0 1 2 3 4 5 6 7 8 9
o o-1(0) @ | o (0 @ | o o-(0) @) | o o-() @ | oo @)
-2(0) | 5o (0) (1) (1) o o—(0) o o—(0) () (1) o o-(0) o o-(0)
=40 | Lo o-(0) | o o-(0) | [ > (0) @ € @ @ | O | o0
-8(0) | o o-(0) o o (0) o o—(0) o o—(0) o o—(0) o o-(0) o o-(0) (1) €]
COM

BCD code digital switch




ﬁ How to convert the decimal number into the binary number \

In the example below, a decimal number 157 is converted into the binary number.
1)
1 0 0 1 1 1 0 1
? 64 32 ® 4 2 Q)<—Bit
157 Q weights
-)
29
=)
13
-)
5
=)
1
-)
0
2)
Quotient
+2) 157‘/‘/ Remainder
+2) 7871
+2) 39 -0
+2) 19 -1
+2) 9 -1
+2) 4 -1
+2) 2 -0
1 -0
\
1 0 0 1 1 1 0 1
\ 128 64 32 16 8 4 2 1 j
How to convert the decimal number into the hexadecimal number \
In the example below, a decimal number 157 is converted into the hexadecimal number.
1)
+16) 157 1 0 0 1 1 1 0 1
9 -.13(D) e
9 D




ﬁ Numerical values used by MELSEC-Q series programmable controller

e Usually, 8 bits are called 1 byte, and 16 bits (2 bytes) are called 1 word.

|1:0:0:1‘1:110:1‘
r 1 byte >
o' 0'!0 ' o0 o;o:o;o|1;o:o;1‘1:1:o;1‘

bits.

e Current value of
timer T

e Current value of
counter C

« File register R

e Link register W

1) 0 to 65535
2) -32768 to +32767

1 word (2 byte)

e Registers of each word device in the MELSEC-Q series programmable controller consist of 16

< Data register D DO|

32768

16384

8192
4096
2048

1024

e The following two ranges of numbers can be processed in 16 bits (1 word).

e The range 2) is available for the MELSEC-Q programmable controller.
The negative numbers adopt two's complement against the positive numbers (1 to +32767).
¢ In the two's complement, each binary bit is inverted, and 1 is added to the least significant bit.

© [o¢] < N —
—

(Binary bit weight)

Example)
How to calculate the two's complement against 1
1-~~|o:o:o:o|o:o:o:o‘o:o:o:o|o:o:o:1|
@ Invert all bits.
|1:1:1;1|1:1;1:1‘1:1;1:1|1;1:1:o|
+ |0:0:0:0|0:0:0:0‘0:0:0:0|0:0:01 Add 1 to the least
! . s . ‘ . . ! . ! . ‘ significant bit.
_1...|1;1;1;1|1;1;1:1‘1:1}1:1|111:111|
The most significant bit of "1" means negative.
K The most significant bit corresponds to the sign of a signed binary number.




BCD (binary coded decimal) BIN (binary) K (decimal) H (hexadecimal)
00000000 00000000 00000000 00000000 0 0000
00000000 00000001 00000000 00000001 1 0001
00000000 00000010 00000000 00000010 2 0002
00000000 00000011 00000000 00000011 3 0003
00000000 00000100 00000000 00000100 4 0004
00000000 00000101 00000000 00000101 5 0005
00000000 00000110 00000000 00000110 6 0006
00000000 00000111 00000000 00000111 7 0007
00000000 00001000 00000000 00001000 8 0008
00000000 00001001 00000000 00001001 9 0009
00000000 00010000 00000000 00001010 10 000A
00000000 00010001 00000000 00001011 11 000B
00000000 00010010 00000000 00001100 12 0oocC
00000000 00010011 00000000 00001101 13 000D
00000000 00010100 00000000 00001110 14 000E
00000000 00010101 00000000 00001111 15 000F
00000000 00010110 00000000 00010000 16 0010
00000000 00010111 00000000 00010001 17 0011
00000000 00011000 00000000 00010010 18 0012
00000000 00011001 00000000 00010011 19 0013
00000000 00100000 00000000 00010100 20 0014
00000000 00100001 00000000 00010101 21 0015
00000000 00100010 00000000 00010110 22 0016
00000000 00100011 00000000 00010111 23 0017
00000001 00000000 00000000 01100100 100 0064
00000001 00100111 00000000 01111111 127 007F
00000010 01010101 00000000 11111111 255 00FF
00010000 00000000 00000011 11101000 1000 03ES8
00100000 01000111 00000111 11111111 2047 O7FF
01000000 10010101 00001111 11111111 4095 OFFF

00100111 00010000 10000 2710
01111111 11111111 32767 TFFF
11111221 11111111 -1 FFFF
11111111 11111110 -2 FFFE
10000000 00000000 -32768 8000




~— ____System configuration and I/0O number of demonstration machine

|CPU modu|e|

|Output modu|e|

] || Do

Base unit Q38DB

Q61P | QCPU |Vacant

slot

QX | QY
42 | 42P
(64 | (64

points)points

Q64
AD
(16

points)points

Q62
DAN
(16

[Y77 Y76 Y75 Y74 Y73 Y72 Y71 Y70]

y

X0 |Y40
to to

USB cable X3F | YTF

Peripheral device
P I/0O panel
A4
[ Y6E<———Y60 Y5F +——— Y50 YAF+—— Y40 |

OO0O0O000O0O0

[Y?7F_Y7E Y7D Y7C Y7B Y7A Y79 Y78]

O0O0OO0O0O0O0O0

X7

X6

X5 X4 X3 X2 X1

X0 ]

SNSNCNCRCNCNCNC =

[XE

XE

X8 ]

®

S

® 8 66 6

ch| |3

402

[ X3BEF«——X30 X2F<+——— X20 |
[ o o [ —
1]9/[4][2 413
I o i —

A/D INPUT

MELSEC-Q |

D/A OUTPUT

?




5.2 Transfer Instruction

Project name QB-11

Program name MAIN

521 MOV (P 16-bit data transfer

K50
X7 T0
of— 4t (o) —
o K1500
| | Cc10 b
X1
134 | RST | C10 ]
X2 © © ﬁ
18 ¢ | MOV | TO DO
X3
214 | MOVP | C10 | D1
X4 ﬁ
24— | MOVP | K157 | D2
X ﬁ
27— | MOVP | H4A9D | D3

15 e When the input condition turns on, the current value of the timer TO is transferred
to the data register DO.
(8... Source, (... Destination
e The current value of TO is stored in the register in binary (BIN code). And the
value is transferred to the data register DO in binary (The code is not converted at
the transfer.)

To\oooo\oooo\001o\1101\45

@12864@16 ®@® 2@

Do\oooo\oooo\0010\1101\

12864 (3216 (8)(4) 2 (1)

27 e When the input condition turns on, the decimal number 157 is transferred to the
data register D2. And the value is stored in the register in binary. The decimal
number (K) is converted into binary automatically, then transferred.

U

02\0000\0000\1001\1101|

{2864 329)(8)(4) 2 (1




[3>—e When the input condition turns on, the hexadecimal number 4A9D is transferred
to the data register D3.

U

G) (A (9) (D) «——— Hexadecimal
psfo 1 00[1 01 0[1001[1 101 "MMES
0 S N © O T N ©OS N © oS N <+—Binary numbers
£22335588° " it wei
NECRSI Bit weights

CDifference between MOV and MOVP)
The P of MOVP stands for a pulse.

Input condition

Data is transferred every scan
MOV while the input condition is on.

Data is transferred only one scan
after the input condition turns on.

4,‘:“7 (For only once)

MOVP

Executed only once.

e Use the instruction when reading the changing data for all the time.
Use the | MOVP | instruction to transfer data instantaneously such as setting

data or reading data at an error.
e Both of the following ladder programs function similarly.

X4 X4
}—{ MOVP| K157 ‘ D2 — | PLS |
M1

0—| }—{ MOV | K157 ‘ D2 }—o

Applicable device o
Internal _ 3
) ) Intelligent 5 | = 2,
device File [MELSECNET/10 . Index = o[ ElBa
. _ function . Constantl 5 | 3|3|58
(system or |register| (H) Direct Jn\ register o | L%
module c
user) S
un\G z
Bit | Word R Bit Word Y K|H]|P|I|N
S ©) ©) ©) O ©) O O O ®)
mov | (® | D | *
D O O ©) O ©) O ©)

*: The number of steps varies depending on the device to be used.



The CPU is running.

The inputs X2, X3, X4, X5, and X7 are on.

® Monitor the contents of the data registers DO to D3.
» After writing the data to the programmable controller, click [Online] —
[Monitor] — [Device/Buffer Memory Batchl].
The Device/Buffer Memory Batch Monitor dialog box is displayed.

\SCHOOLVQEX1

Cnline

I j Read from PLC...
0 write to PLC,..

Werify with PLC. .,

Diagnostics  Tool  Window

Debug

Remote Cperation. ..

Password/kKeyword

-

PLC Memory Operation
Delete PLC Data...

-

PLC User Data »
Export ko ROM Format, .,

Program Memary Batch Download

Lakch Data Backup 3
PLC Module Change »
Sek Clock...,

RegisterfCancel Display Module Menu...

Moinitor (3

Wakch 3

i Monitor Mode Fa
* Monitar (Writs Mode) Shift+F3

Lacal Device Batch Read +5ave C5Y Start Monitoring (All Meindows)

TFHF———————————

1 3tart Monitaring

Stop Monitoring (Al Windows)

Stop Manitoring Ale+F3

1 I
“w— "
Y71 Change Value Format{Hexadecimal)

|ﬂ1 Device/Buffer Memory Batch !: i

Praogram List...

Change Yalue Format{Decimal)

Inkerrupt Program List.., L

Monitor Condition Setting. .

Monitor Stop Condition Setting...

Entry Ladder Monitor, ..
Delete All Entry Ladder

Change Instance (Function Block). ..

Bl SPC Al Block Batch Manitaring -
#al 5FC Auto Scrol =

h | Unlabeled

» Enter "D0" in the Device Name column of the Device/Buffer Memory Batch

Monitor dialog box and press the key.

r
&M Device/Buffer Memory Batch Monitor-1

-~ Device

[(-“ Device Mame | D01 - T]: et Walue Reference Program Reference,. I
" Buffer Memory f"lf--j¢i Start v | (HE)  address -I DEC =
Enter "D0O". Open Display Format. , I Save Display Format.., |

Device FlE DlclE A9 876543210 - Presg the!(Ey after
|| | entering the device.

Madify ¥




Device FIED|CB|lAa9|8|76/54|3/2/1]0 /Currentvalues of a timer
oo ojojoooooooofofooo 40} and counter are monitored.
D1 ojojooooooo0o0oonaoloao 0 (They are changing.)
Dz oooooooollooBEEE o 157~ .
03 oo ononoo nu 19101 Indicates that a decimal
D4 dloooooooooonnooo U'\number157(K157)|sstored.
LS 0]0/0j0j0j0j0j0j0j0j0j0j0j0j0}0 0 This is a decimal humber
\T/ equivalent to a hexadecimal 4A9D.
Indicates the word devices in the on/off of the bit units.
0/ : OFF (0 in binary)
:ON (1 in binary)
@ () © ) Hexadecimal
D3|O}1:010|1:0:l}0|1}0}0}1‘1}1:0:1 H4A9D
TR N o @« © S o N <« Binary bit
"388®£‘°“’®@ © weights
b © © < —
Sign bit 1 ‘ 1
. - * * L . L » 19101



« Click the | Display Format | button.

» Change the display of the numerical value in the monitor to the hexadecimal
notation.

» Select "HEX" for the device batch monitoring.
Value

" DEC
v HEx

[Device/Buffer Memory Batch Monitor screen]

Device FIEp|clBlalalz7|es]4/3]2]1 0

Do o ooooooooofoao 0023
D1 o ooolooloolaooooono 0000
Dz o oooloooolooEEN - 00%0
D3 oo ol oY o BN o o BREREY o 4450
D4 o ooooooooooooooo 0000
DS o ooolooloofoooooooo 0000

Change the display of the numerical value in the monitor to the binary
notation.

Select "Word Multi-point" in Monitor Format for the device batch monitoring.

Monitor Farmat

" Bit

(" Bit and ‘Wword

" Bit Mulki-poink

[Device/Buffer Memory Batch Monitor screen]

Values Values Values Values

inD0  inDL inD2  inD3
Device +0 1 +4 +5 +6 +7
oo ooop]  ooool  oosol  4aon)  ooool oooo|  ooool  oooo
D3 oooo.  oooo|  oooo|  oooo|  oooo|  oooo|  ooon|  oooo




Project name QEX7

Program name MAIN

Ladder example

Create the following ladder with GX Works2 and write it to the CPU of the

demonstration machine. Then check that the MOV instruction works properly.

X0
0 f { MOV K200 DO
{ MOV DO D1

X1
5 } { RST DO
{ RST D1

(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section 4.4.

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder

¢ How to modify the
transfer instruction

To modify the transfer instruction, follow the procedures below.

Example: Change the transfer data K200 of [MOV K200 DO0] to K100
1) Double-click the instruction to be modified.

[Mov  Kzoo oo ]

[Mov Do D1 1

2) The Enter Symbol window is displayed.

Enter Symbol

1}

3) Write "1" over "2" of "MOV K200 DO".

ok | Exit | Help

4) Click the button on the Enter Symbol window.

All datain { } can be modified with the above method.
When "Insert" is displayed, press the key to change it to "Ovrwrte"
before modifying.

Ovrwrte | CAP | MUM

5) After finishing modifications, click [Compile] — [Build].




(Operation Practice)

Check that "200" is displayed under both DO and D1 on the monitor screen when X0
on the control panel of the demonstration machine is turned on.

0 [MOV K200 DO b
200

[MOv DO D1

: 700 *t200)
X1 7

5| [RST | DO b
[RST| D1 T
10 {END| ]

When X0 turns on, the current values
of DO and D1 become 200.

( Related Exercise )---- Exercise 5




Project name QB-12

Program name MAIN

5.2.2 BIN (P BCD — BIN data conversion instruction

Operations to read and write data after step 35

K50
X7 TO
| |
0— | LF (10 }—08
K1500
TO
[ | C10 s
o~ %0 ® ® o~
30— | BINP | K4X20 | D5
X0
34— }—{ MOV |K4X20| D6 }—o
; Check the difference

from the BIN instruction.

« When the input condition is turned on, the data in the device specified in S is
recognized as a BCD code, converted into binary (BIN code), and transferred to
the device specified in ().

§000)4000 2000@000 §00 400 200 40 20 @0 4 2 @

@sideBCD99991|0‘0‘1 1|0‘0|1 1|0|O|1 1‘0|0|1

Thousand digits Hundred digits Ten digits Unit digits
Converted into BIN

©77716384@1924096 2048 (020 612 256 128 64 32 16 @ @ @©

@sideB|N9999|0|O 1‘0|0|1‘1|1|0|0|0|0‘1‘1|1|1‘
CBecomesO.

* The ordinary digital switches generate BCD codes. Therefore, the BIN instruction
is required for writing data from the digital switches to the programmable

controller.
| —1 | —1
4222 1 2 3 4 Digital switch
32
16 — —1 —1 —1
+ 4 8 4 2 1| |8 4 2 1 8 4 21| |8 4 2 1
< Y99 999 gy g
N[ N| N N N N[ N| N N[ N| N N N[ N[ N| N
x| X| x| X x| X| x| X x| X| x| X x| X| x| X ﬁ
D6
‘0 0 O l|0 0 1 0‘0 0o 1 1‘0 1 0 O|WhentheBCDcode
is input without converted.
TR AR
1024 @ ® ¥ & S
128
64 D5
) 16 ‘0 0 O 0|O 1 0 0‘1 1 0 1‘0 0 1 0|WhentheBCDcodeisinputafter
+ 2 converted into the binary code.
734« - ggg@a%@%@anv@ﬁ
™ — o o n N
8 [ee) <t N -



K4X20

® \Word devices D (data register), T (timer current value), and C (counter current
value) consist of 16 bits (1 word), and data is basically transferred among the
units of one device.

® Collecting 16 bit devices (such as X, Y, and M) means processing the word
device. The device numbers allocated to the bit devices must be in consecutive
order.

® In the bit device, data are processed in units of four.

1 1 1 1
Number
1 2 3 4 of digits
—1 —1 —1 —1
8 4 2 1 8 4 21 8 4 2 1) 8 4 2 1 K4 X20
LL| UJ’ D’ [§) m‘ <E‘ o oo‘ 1\’ o’ m’ <r| m‘ o~ \—c‘ o‘ -
AN| N| N| N N[ N[ N| N N[ N| N| N N[ N[ | |N
x| X| X| X x| X| X| X x| X| X| X x| X| X
Start number
Specify these devices to K2X28 L Kix2o _ | - .
. wqon Read one-digit data "4".
read two-digit data "12". (X2F toX28) (X23 to X20) g
K2X20 Read two-digit data "34".

(X27 to X20)
K3X20

(X2B to X20)

Read three-digit data "234".

K4X20
(X2F to X20)

Read four-digit data "1234".

As long as four bit devices are in consecutive order, any bit device can be specified as the first.

N N N N N N N N N N N N N N N N N N N NN,

® Other bit devices can be processed in the same way as described above.

MM M| M[M{[ M| M|M|M|M|[M[M|M|M|M|M|M[M|M| M
(Internal relay M)| 19| 18| 17| 16| 15| 14 1009(8|7|6|5]| 4 2110

13 12|11 3
KoM ] —K1M0 —]

le )
« K3M5 »

* A sample program using a digital switch to import data is provided
in page App. - 46.

Applicable device o
7}
©
Internal device| MELSECNET/|Intelligent 5 | = =,
File _ X Index 2 | 2| 56a
(system or . 10 (H) Direct | function ) Constant| -3 | Aals2
register register g | = 2w
user) Jn\ module [=
Un\G =
Bit | Word R Bit | Word Z K|1HI|P|I|N
®|l o | o| o]| o] o e o K1
Mov | (5| D | to| 3
®| ol o| o] o]l o 0 0 K4




Project name QB-13

Program name MAIN

5.2.3 BCD (P BIN — BCD data conversion instruction

X7 TO

09 } £ ®—<.

37—} BCD | TO |K2Y40

BCD C10 K4Y50

® When the input condition is turned on, the data in the device specified in (S is
recognized as a binary (BIN code), converted into a binary coded decimal
(BCD code), and transferred to the device specified in ©.

T 7711638481924096 20481020 612 €56 128 64 32 16 @ @ @
(S)side BIN 9999 o|o 1‘o|o|1‘1|1|o|o|o|0‘1|1|1‘1|
CMust be set to "0". @ Converted into BCD.

@0004000 20001000 800 400 200 40 20 @0 4 2 @

@sideBCD99991|0‘0‘l l|0‘0|1 1|0|0|1 1|0|0‘l

Thousand digits Hundred digits Ten digits Unitaigits

® The ordinary digital displays display numbers in the BCD code. Therefore, the
BCD instruction is required for displaying data of the programmable controller
(current values of timers and counters, data resister values of operation

results).
 » N ©
IREEE L EREE
1024 Loa 3 o < « n © @ @ @ N @
128 c10
32 ‘ 0O 0 0 O | 0O 1 0 o0 ‘ 1 0 1 1 | 1 1 0 1 |
16 (BIN)
: U
4
+) 1
1213 ‘0 0 o0 1|0 0 1 0‘0 0 0 1|O 0 1 1|(BCD)
|.|.| L|J| D| O m| <(‘ m‘ oo‘ r\| <o| Ln| <r| m‘ N‘ ‘—c‘ o|
ol vl vl v 0| vl Wl w Ol v vl v 0| vl WLl w K4Y50
> > >| > >| > >| > > > >| > >| > >| >
8 4 2 1) 8 4 2) 1 8 4 2 1) 8 4 2) 1)
>, \_J >, \__J
Digital display
< 2 S S
> L 4 > .4




( Displayable Range with BCD Instruction )

® The displayable range of data with the BCD instruction (to be converted from
BIN into BCD) is between 0 and 9999. Any data which is outside the range
causes an error.
(Error code 4100: OPERATION ERROR)
® To display a timer current value more than 9,999, use the DBCD instruction.
The instruction can handle 8-digit values (up to 99,999,999).

Output power supply

Programmable controller Output module

%mmﬁo Lwaoo 0 <o N~ o< NON-HO

[IoNToNToNTe} NININING NININING NN NINIRNING

O>>>> >>>> >>>> >>>> >>>>
0 i B LA
[o)oleoNe] [ololoNe] o000 < N
[ceoleoNe] [ejeoloNe)] 00 < N

OO OO o<t N

O <t N

olofofo] T of1]1]o] T o]1]a]1] T 1]oJofo] T ofz]ofz
7 4 - . 4

K18000

X3 H

O»—H @—o
SM400

(always on)

2»—H—{ DBCD| T5 |K5Y4O }—o

Applicable device

o
‘?
©
) ) MELSECNET/| Intelligent 5 | = 2.,
Internal device File ) i Index i) o| =[5 8
. 10 (H) Direct | function i Constant| -5 | & als 2
(system or user) [register register g |~ L%
Jn\ module c
un\G Z
Bit Word R Bit | Word Z K |H|P|I|N
®] o o) o o| o o o K1
BcD [ 5] @ | to| 3
@ o o| o| o] o o o Ka




Project name QEX8
Program name MAIN

Ladder example
Create the following ladder with GX Works2 and write it to the CPU of the
demonstration machine. Then check that the BCD instruction works properly.

X0 K10 '

0 } COo |
]

[BCD CO K2Y40 |

X1 '

8 [ [LRST CO |
]

1

(Operating Procedure)
The following procedures are the same as the (Operating Procedu@ in section 4.4.

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder

(Operation Practice)

Check that turning on X0 on the control panel for several times displays the value of
CO0 on the BCD digital displays of Y40 to Y47. Turning on X1 resets CO.

Y5C Y58 Y54 Y50 YAC Y48 Y44 Y40
to Y5F to Y5B to Y57 to Y53 to YAF to Y4B to Y47 to Y43
{4 {4 4 4 2 {4 4 4
0to 10
BCD digital display Displays the value of CO.

( Related Exercise )---- Exercise 6




5.2.4 Example of specifying digit for bit devices and transferring data

» Destination: Destination device

Program example Process

When the destination data (D) is a word device
® ©® X3X2X1X0
cwofsio]

}—{ MOVP | K1X0 | DO
—
) Becomes 0. @
« Source: Source device

Bl5e « o o o o o o o0 o o o o o B4B3B2B1B0O

DO|0|0‘0|0‘0|0|0‘0|0|0|0‘0|1|1|0|1‘

When the source data (S) is a word device

® ©®

+—{ }—{ MOV | H1234| K2MO H

@ @ Bl5+ = ¢ » o o o o o B8B7 + ¢+ = = ¢+ v s o« BO
oo [ 2[<]o[[o[t[o[[o[o[o[x[[o[1]
}—{ MOV| DO |K2M100
-~
M115¢ ¢ ¢ ¢ ¢ o o« M108MI107+ « o o o o o « M100
oo | [ | [ | [ ] [s]olofolsfols
No change
When the source data (S) is a constant |
1 2 3 4

————
w2 oo lo ool

® ©

*—{ }—{ MOV | K1MO |K2M100H

—_—
M15 e ¢ o o o o o o & MBM7 ¢ « « » ¢ o o o o MO
ool [ T[T TT] [o[oFTellee)
No change 3 4
When the source data (S) is a bit device |
MISe o ¢ o o o o o M8M7+ + * MAM3 + + + MO

cawo s o[ o o] o[o[ [Tt [e[

O\ﬂ —
M115=. = = o v 0. M108M107° *M104M103 - - M100
camaoo| | | | [ | | | [olelofo]t]s]o]s]

No change Zerois Data of M3
transferred to MO are
transferred.




Project name QB-14

Program name MAIN

5.2.5 FMQV (P FMOQV (Batch transfer of the same data)
BMOV (P BMOV (Batch transfer of the block data)

x3 ® ® ®
04— HFMOVP| K365‘ DO | K8

x4

5¢—] H FMOVP| K7000 ‘ D8 | K16
. ® ® ®
10 ¢—] HBMOVP| DO ‘ D32 | K16

) U U U O

X6
15 ¢—| HFMOVP| KO ‘ DO | K48

(Operation Explanation)

|
coggiltjiton @ © ®
+—{ HFMOVP| K365 ‘ DO | K8 H

@ When the input condition is turned on, the FMOV instruction transfers the data in
the device specified in (S to the devices starting from the device specified in ©
(the number of target devices is specified by (™).

The FMOV instruction executes the following operation when X3 is
turned on.

8 devices (K8)

® The FMOV instruction is useful for clearing many data sets in batch.

Example

Input Input
condition Same condition

Fvov | ko [ po | e H > ¢ rRST | Do |9

The FMOV instruction can substitute the RST instructions as shown above.

5-22



Input @ @ @

condition
+—H—{BMOVP‘ DO | D32 | K16 H

® When the input condition is turned on, the BMOV instruction transfers the data in
the devices starting from the device specified in (S to the devices starting from
the device specified in © in batch (the numbers of source devices and target
devices are specified by ().

The BMOV instruction executes the following operation when X5 is

turned on.
r---" -
' DO ! 365 365 D32’
D7 365 365 D39
D8 7000 7000 D40
D15 7000 7000 D47

® The BMOV instruction is useful for the following:
« Filing logging data
« Saving important data (such as automatic operation data and measured data)
into the latch area. This can prevent a data loss caused by a power failure.

Applicable device o
(@
©
) ) Intelligent 5 | = 2
Internal device File [MELSECNET/10 - Index = o 5|6 ol
_ _ function ) Constant s |3 &l52
(system or user)|register| (H) Direct Jn\ register c |- 5z
module %
un\G z
Bit Word R Bit Word VA K H P|lI|N
Note) [(Note)|(Note)
®| o o| o o) o o | K1
| FMov [9)|@ ™) o |o|o o
(o}
[Bmov [O[@[®][®] o [ o | o o | o] o o
™| o o| o o o o o |o|o

(Note) Not available in the BMOV instruction.



(Operation Practice)

® \Write the program on the previous page to the CPU, then run the CPU.
® Follow the procedures below to execute the device batch monitoring. The

contents of DO to D47 can be monitored.

Write the program to the programmable controller ﬁ> Click [Online] —
[Monitor] — [Device/Buffer Memory Batchl].
Enter "D0" in the Device/Buffer Memory Batch Monitor dialog box and press the

key.

® Click the | Display Format| button and select "Word Multi-point" for Monitor

Format.

— Click the button.

[Monitor screen]

Device +0 +1 +2 +3 +4 +5 +6 +7
[an] 365 365 365 365 365 365 365 365
D5 ul ul u] Jul ul ul ul u]
Dig ul ul u] Jul ul ul ul u]
D24 1} 1} a 1} 1} 1} 1} a
b3z 1} 1} a 1} 1} 1} 1} a
040 1} 1} a 1} 1} 1} 1} a
D43 0 0 1} 1} 0 0 0 1}
Device —+0 +1 +& +3 +4 +5 +6 +7
(] 365 365 365 365 365 365 365 365
o] 7000 7000 7000 7000 7000 7000 7000 7000
D16 Fooo Fooo Fooo Fooo Fooo Fooo Foo0 7000
D24 1} 1} 1} 1} 1} 1} 1} 1}
D3z Jul Jul Jul Jul Jul Jul Jul ul
D40 1} 1} 1} 1} 1} 1} 1} [u}
D4 Jal Jal Jal Jal Jal Jal Jal ul
Device +0 +1 +2 +3 +4 +5 +6 +7
[an] 365 365 365 365 365 365 365 365
o] 7000 7000 7000 7000 7000 7000 7000 7000
D16 7000 7000 7000 7000 7000 7000 7000 700a
D24 ul ul u] Jul ul ul ul u]
D3z 365 365 365 365 365 365 365 365
D40 Fooo Foo0 F000 Fo0g Fooo Fo0o Foo0 Fooa
D43 1} 1} a 1} 1} 1} 1} a
Device +0 +1 +2 +3 +4 +5 +6 +7
[an] ul ul u] Jul ul ul ul u]
o] 1} 1} a 1} 1} 1} 1} a
D16 0 0 0 0 0 0 0 0
D24 ul ul u] Jul ul ul ul u]
D3z ul ul u] Jul ul ul ul u]
D40 ul ul u] Jul ul ul ul u]
D45 1} 1} 1} 1} 1} 1} 1} 1}

1) Turn on X3.
The numeric data 365 is
sent to eight registers of DO
to D7 in batch.

2) Turn on X4.
The numeric data 7000 is
sent to 16 registers of D8 to
D23 in batch.

3) Turn on X5.
The contents of the 16
registers of DO to D15 are
sent to the 16 registers of
D32 to D47 in batch.

4) Turn on X6.
"0" is sent to the all 48
registers of DO to D47 in
batch. This means that all
the 48 registers are cleared.



Reference

e If D is a bit device, the operation becomes as follows;

FMOV .instruction

Input
condition @ @ @
H FMOV | DO ‘ K2Y40 | K4
As@ specifies

a two-digit number,
these data are

ignored. DO (Example: when the content is 365) @
.................. Y40
elaelelelely] [elelelafsely
BREREARR SAARARRE o v
Y5F e ¢ o o o o 0 o Y58 Y57 ¢ o o o o 0 o Y50
lol2[z[ofs[zlofz] [o[afs[os[z]o]s
® Among the device of Y40 to Y5F, the devices specified as "1" are output first.
® |n the program shown below, turning on the input condition 1) turns on all the
outputs Y40 to Y5F and turning on the input condition 2) turns them off.
Input

condition 1)
<>—| H FMOV | K255 | K2Y40 ‘ K4

Input Bit pattern of K255 |o|o|o‘o|o‘o|o‘o|1|1‘1|1‘1|1‘1|1|
condition 2)
+—| FMOV | KO | K2Y40 ‘ K4

® |n units of four bits, to turn off;

16 bit devices or less |:> MOV instruction [Example] |[MOV [ Ko [ K4Mo |
32 bit devices orless [ >  DMOV instruction [ Example | [ DMOV | KO | K8MO |
More than 32 bit devices [ > FMOV instruction Example | [FMOV [ KO [ K4amM0 [ K4 |

(Turns off 64 bit devices)
BMOV instruction

Input
B condition @ @ @
As(D) specifies H BMOV| ‘ K2Y40| K4
a two-digit number,

these data are
ignored. / SN e . /’\
DO T I3I | T Iol\\ T I5I | T Ill |\ @ @
! I:::::::::: YAF Y48 Y47 Y40
| T Is,l | T IOI T I5I | T I7I \ ‘ 5 | 7 ‘ | 5 ‘ 1 |
11 11 I/ @

E TT T T T ‘ |/:|:|:::|:|::|\\ 4 devices (K4
D2:| 3 | of s | 6 |/@\‘@ U
\

| ----- .'.”.: Y5F Y58 Y57 Y50
Lsl/ lsis] [sie]

® In the example above, the devices DO to D3 store the product code (16 bhits). The
BMOV instruction is useful for displaying and monitoring the last two digits
representing their types.



Project name QEX9

Program name MAIN

Ladder example
Create the following ladder with GX Works2 and write it to the CPU of the
demonstration machine. Then check that the FMOV instruction works properly.

{ FMOV K200 DO K5

{ FMOV KO DO K5

(Operating Procedure)
The following procedures are the same as the (Operating Procedure) in section 4.4.

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder

(Operation Practice)
Check that the contents of the devices of DO to D4 become 200 on the batch

monitor screen by turning on X0 on the control panel of the demonstration machine.

Turning on X1 clears the data in the devices.

Device +0 +1 +2 +3 +4 4FS +6 +7
o 200 200 200 200 200 0 1] 1]
o] 1} ] 1} ] ] 1} ] ]
D16 1} ] 1} ] ] 1} ] ]
D24 1} ] 1} ] ] 1} ] ]
03z 1} ] 1} ] ] 1} ] ]
[s5hi] 0 a u} a a 0 a a
D 0 a u} a a 0 a a

Change the setting of the device batch monitor as shown below to display the
numbers in decimal, hexadecimal, or binary notation.
ValuE: DEC -+ iorererererrieiieeeeeeeeeeeeeen, displays numbers in decimal.
VAIUE: HEX ++rrrerererererereeeeeaaaaaaaaeeaeees displays numbers in hexadecimal.
Monitor Format: Bit Multi-point ------- displays numbers in binary.

(_Related Exercise )---- Exercise 7




Project name QB-15

Program name MAIN

5.3 Comparison Operation Instruction

===
Size
comparison
N
X3 SM413 (2-sec. clock) K100
o Sy €109
X4
66—} BCD | C10 [K4Y40l¢
S) &2
104 K10 | Cc10 Y70}-9
S) 82
154 K10 | C10 Y71)-¢
234 K30 ] c10 Y73}
27 ¢ K20 | C10 Y74}
‘ K40 | C10
34— <=[K25][Cc10}H >=][K35] C10 }—@—o
41— <=]Kio|cloH >=[K20] C10 @ p
+—{ <=[kao[cio}H > [K50]cC10
55¢—( = |K100] C10] RST|c10]4
X0
Il

® The comparison operation instruction compares the data of source 1 (§1)and
source 2 (62), and brings the devices into conduction when the conditions are
met.

® The instruction can be regarded as one normally open contact (- F) since it is
conducted only when the conditions are met.

| @

H |
| = | &) | & |---Becomes conducted when source 1 and source 2 match.
------ Becomes conducted when source 1 is smaller than source 2.
------ Becomes conducted when source 1 is larger than source 2.
------ Becomes conducted when source 1 and source 2 match or

when source 1 is smaller than source 2.
>=]16) [ & |- Becomes conducted when source 1 and source 2 match or

when source 1 is larger than source 2.
o[<>[E& [ 6] Becomes conducted when source 1 and source 2 do not match.

5-27



(Operation Practice)
® \Write the program to the CPU.
® Turn on X3 and X4.
® (10 starts to count. (one count every two sec.) The current counter value is
displayed on the digital display (Y40 to Y4F).
® Make sure that the devices Y70 to Y76 turn on as follows.

The range where Y70 to Y76 turn on

Y70
Y71

<
N
N

Output

Y74
Y75
Y76

<
~
w

| —————— | —

012345....10....15....20-...25....30~--.35....40....45.. 4 0
Count (the current value of the counter C10)
> | K50 | C10 | equals to 49.
Differences between[ > Jand > a
equls to 50

® The counter is designed to be reset every 200sec.

® In this way, the comparison instruction does not only compare one data but
also specifies the range. This function is commonly used for the program to
judge the acceptances of products.

Applicable device o
2
©
) ) MELSECNET |Intelligent 5 | = 2
Internal device | File , , Index £ | ¢|E[Cd
. /10 (H) Direct | function ) Constant| -3 2| Fl52
(system or user) |register register o | L7
Jn\ module c
Un\G =
Bit Word R Bit | Word VA K{H|[P]I]|N
— &@| o o) o} 0 o) 0 o |o|o K1
SR 83 | €2 | o] 3
& | o ¢} o} ¢} ¢} ¢} o |o]o Ka




Project name

QEX10

Program name

MAIN

Ladder example

Read the following ladder and write it to the CPU of the demonstration machine.

Then check that the > and < instructions work properly.

Osec. = TO < 3sec. — Y70: ON, 2.7sec. < TO < 3.3sec. —
Y71: ON, 3sec. < TO < 6sec. —» Y72: ON

/Y70:ONyY7IZON>(Y7ZZON\
TO:¢ T T } T T 1
0 28 29 30 31 32

6.0 sec.

10
14
21

25 —

29

TO

—F

> K30 TO 1

< K27 TO 3> K33 TO 1

L < K30 TO 3

SM400
f {BCD TO

MO
K60

TO

M10

Y70

COperating Procedurga)
(1) Reading data
Read the project data.
e Click on the toolbar.

fEF MELSOFT Series GX Works2 C:\S(

i Project  Edit  EindiReplace  Compils




e The Open dialog box is displayed. Specify the save destination.

e Double-click the displayed workspace "SCHOOL".

Open

Workspace Location;

(x|

‘\WorkspaceProject List:

Display: !GX Warks2 Project >

s |

Open a Single File Format Project. ..

Switch the window by dicking this button
when you want to use single file format project,
{MELSOFT Mavigator does not suppart this format. )

e Click "QEX10" and click the button.

Open

‘Workspace Location:

X

Workspace/Praject List:

Display! IGX Warks2 Project Yl

| PLC Type

| Title

A

QOALDH
QOALDH
QDALDH
QOALDH
QOALDH
QOELUDH

4]

Click

o _|

Switch the window by clicking this button
| when you want to use single file Format project,
{MELSOFT Mavigator does not support this format. )

©pen a Single File Format Project...

The following procedures are the same as the (Operating Procedure) in section 4.4.

(2) Writing the project to the programmable controller

(3) Monitoring the ladder



(Operation Practice)

® Turn on X0 and check that the program works properly.

]SET MO
MO M10 K60
2B o
30
TO
8 ! (m10
10— > K30 0 30] (Y70
14 —]< K27 TO [.]> K33 TO @71
30 30
21— K30 To 0 ] (y72
SM400 -
1
25—} [ BCD TO o K2Y40
X1 -
291 |4} [RsT MO
31 [END

i
D
D
D
D
D

¥
¥
¥

(Related Exercise )---- Exercise 8




5.4 Arithmetic Operation Instruction

Project name QB-16

Program name MAIN

5.4.1 BIN 16-bit data addition
BIN 16-bit data subtraction
& ©

o»—{xz}—{ +P | K5 | DO =1
. ® @ O
49— F— + | po | kw0 | b1 =77

(717 e Every time the input condition is turned on, the content of the device specified in
(D) is added to the content of the device specified in (S) and the result is stored in
the device specified in (D).

© ® ©
oo + @ . o]

(Input condition)

First ON 0 (example) + 5 — 5
Second ON 5 + 5 - 10
Third ON 10 + 5 — 15

l— The content of 4

DO is changed.

e When the input condition is turned on, the content of the device specified in &) is
added to the content of the device specified in 62 and the result is stored in the
device specified in (D).

S 82 ©

ol ] 4+ @o _, Db ]

(Input condition)
ON 15 (example) + 100 - 115

The content of DO is not changed.

CAUTION

. or must be used for the addition or subtraction instructions.
* When or E| is used, an addition or subtraction operation is executed every

scanning. To use or E| operands must be converted into pulse in advance.

REFERENCE

» The following two instructions work on the same principle in the addition or subtraction
operation.

(Addition)

+_{
(Subtraction) +—{ n +—{ DECP




Project name QB-17

Program name MAIN

X4
00—{ }—{ MOVP | K1000 | D2 |—<.
®

©
3»—{)(5}—{ | ko | p2 |—4.®
& @ ©

X6
7»—{}—{ -P | D2 | K50| D3 F.c@

[73> e Every time the input condition is turned on, the content of the device specified in
(s is subtracted from the device specified in (©) and the result is stored in the
device specified in (D).

® ® ©
ol ] - @ - bzl ]

(Input condition)

First ON 1000 (example) - 10 — 990
Second ON 990 - 10 — 980
Third ON 980 - 10 — 970

l— The content of 4T

D2 is changed.

[“4 e When the input condition is turned on, the content of the device specified in €2 is
subtracted from the content of the device specified in ) and the result is stored
in the device specified in (D).

Sy 82 ©
p2l ] - (60) — D3]
(Input condition)

ON 970 - 50 - 920
(Assumption)

The content of D2 is not changed.

Applicable device o
K]
Internal ) ©
) ) MELSECNET/| Intelligent 5 — 2,
device File . - Index = o[ 5|Ga
. 10 (H) Direct | function . Constant| -3 o| 552
(system or |register register g | Ly
Jn\ module c
user) S
un\G z
Bit [Word R Bit |Word Z KIHI|P|[I]|N
AGGTior/SUBacHo ® o) o) o) o) o) o} O |o|o K1
5 & s
amars=el T oo | o lol o | o l/4
The number of basic steps is four for | |61]62| D).




Project name QEX11

Program name MAIN

Ladder example
Create the following ladder with GX Works2 and write it to the CPU of the
demonstration machine. Then check that the addition and subtraction instructions
operate properly.

0 —)|(? [ BINP K4X30 DO
- [ BINP K4X20 D1
L f+P DO D1
10 —)|('l [ BINP K4X30 DO

L P DO DI

20 D1 KO

J

{ DBCDD1 K5Y40

26

D1 KO Y70

wJ

— { DMOWKO K5Y40

i 3 i
i 3 i
i ) i
i 3 i
E ~ [ BINP K4X20 D1 H E
i 3 i
i 3 i
i g i
i 3 i

(Operating Procedure)

The following procedures are the same as the (Operating F’rocedure) in section 4.4.

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder



(Operation Practice)

(1) When X0 is turned on, the data in X30 to 3F and X20 to 2F are added, and the
result is output to Y40 to Y53.

(2) When X1 is turned on, the data in X30 to 3F is subtracted from the data in X20
to 2F, and the result is output to Y40 to Y53. When the result is a negative value,
Y70 is turned on and Y40 to Y53 are cleared to O.

[BINP  K4X30 DO il
300
[BINP  K4x20 D1 ]
400
[rep DO D1
s 300 400 }]
/ [BINP  K4X30 DO )l
300
[BINP  K4X20 D1 T
400
-
-P DO D1
- 300 400 L
D1 KO [ [DBCD D1 K5Y40 7
400 400
D1 KO ] (y70 )
400
[DMOV KO K5Y40 7
[END ]}

[+ [ oo ou)-puoe—on

(Related Exercise )---- Exercise 9




Project name QB-18

Program name MAIN

5.4.2 BIN 16-bit data multiplication
BIN 16-bit data division

X0
0¢—] |—{ MOVP | K2000 | DO

& &) ©
3 o—{XT—{ P ‘ K30 | DO | D10 ﬁ
@ © 0 | 5

X3
70—{}—{ P ’ DO |K600| D20

[71= e When the input condition is turned on, the content of the device specified in 6 is
multiplied by the content of the device specified in 62 and the result is stored in
the device specified in (D).

K30 DO D11 D10
[ 30 ] x [ 2000 | = | 60000 |
‘To store the result of [L6-bit data/x 16-bit datd,‘ ' This device is regarded as a 32-bit register to!
116 bits (1 word) is not enough. " hold the result. Left-most bit of D10 (B15) is

1 Therefore, D10 which is specified in the 1 , not a bit to determine positive and negative. |
‘program and the next number D11 work as | . Itis regarded as a part of the data. '

‘the holder of the result.

! The instructions must be regarded as 32 bits for programming with the calculation result of the E
! instruction. (such as the DMOV instruction and the DBCD instruction) !



[“2 e When the input condition is turned on, the content of the device specified in 6D is

S} $2 ©
DO K600 D20 D21
[ 2000 | + [ 600 | = [ 3 | [ 200 |
]_‘Quotient @Remainder
-------------------------------- q and Fmm - - TS m s oo ————-————----—-

E The quotient is stored to D20, which isi
' specified in the program.

=

Values after the decimal point of the operation result are ignored.

3 The remainder is stored to D21, which
is the next device number.

divided by the content of the device specified in 62 and the result is stored in the
device specified in (D).

e When a bit device is specified in (D), the quotient is stored, but the remainder is

not stored.
e The following shows examples for processing negative values.
-5/(-3) =1, remainder: -2
5/(-3) =-1, remainder: 2
e The following shows examples for dividing a number by 0, or dividing 0 by a
number.
__’Exam le o/0
: 170 } Error "OPERATION ERROR"
0/1, Both quotient and remainder are 0.

(Operation Practice)

Write the program to the CPU and run it.
Turn on X0 and store "2000" (BIN value) in DO.

Turn on X2. The following operation is executed.
If "60000" (operation result of and is regarded as a 16-bit
integral number and only D10 is monitored, "-5536" is displayed. To prevent this,
follow the procedures in the following pages.

S & ©
[ k3o | * | po | = [ pu1 | [ D1o |
(30) (2000) (60000)
e Turn on X3.
) §2 ©
[ bo ] =~ [ keoo | = | D21 | [ D20 |
(2000) (600) (200) ()
Remainder Quotient
Applicable device 9
©
. . — o
Internal device File MELSEC_NET/ Intelllgent Index g |3|zlsa
(system or . 10 (H) Direct | function . Constant] £ ol 2|=2
register register o o 086
user) Jn\ module o E
=}
Bit |word| R Bit |word| YUMG z | k|H 1N =
&| o | © o | o o O |o]o Ki|,
[isierdsfsis2[®) 62| o [o | o | o | o o o |olo o/,
®) O O O O ¢ ¢ O K4

The number of basic steps for the multiplication instruction is three or four, and that for division instruction is four.
*: The multiplication instruction varies depending on the device to be used.
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e How to monitor 32-bit integral number data
When the operation result of the multiplication instruction is outside the range from 0 to 32,767, the
result cannot be displayed properly even though the number is regarded as 16-bit integral number and
the contents of the lower register are monitored in ladder.
To monitor those numbers properly, follow the procedures below.

« Click the | Display Format | button on the Device/Buffer Memory Batch Monitor dialog box and

select "32bit Integer" of "Display".

Click the button.

Display Format E|
Monitor Format Display Yalue -Switch Mo, of Points
it ( Hebi Intager s Points of word device that display in 1 line
: = -~ ;EX Bit Device Bit and Word Format
+ Eit and Word 5 B " 10Pgints ' 16 Points
" Real Mumber{32Eit)
. . it Order
" Bit Muli-poinkt  Rieal Number(s4It) e Word Device Word Multi-point Format
o
" Word Multi-point " ASCID * E-0 @~ gpoints {10 Points
Display Examples
Device E|EID|C|B|A |98 ] ) )
X0 0 000 UnU 1883324953
X0 0 ojooo
X20 o o oo Dnl] 1883259470
%30 0 oonoo
Device F|EIDI|C|B (A9 &
oo 1] ojon UU 18563324953
[iS o oooao
Dz o 000 0gY0 1853259470
D3 1] oonao
Cancel
» The data is monitored properly.
Device FIEDCE A9 G|7 6|5 4/3|2/1|(0
(el DDDEIDEI“DDDD 2000
D01 ojoooooooooooooo0an
[ gojoo0o00oo0ooj0o0on 0
(] oojoo0000oo0oojdo0on
[0 giojojo0o0o0oo0oooo0on 0
(=] gojooooooooooooon
[N oojoo0000oo0oojdo0on 0
o7 oojoo0000oo0oojdo0on
[0 giojojo0o0o0oo0oooo0on 0
(=] gojoo0000oo0oo0o0on
D10 o oo oo o000 60000
D011 oojoo0000oo0oojdo0on
7 Aalnlnlalalalalalaialalalaloliola ]




Project name QEX12
Program name MAIN

Ladder example

Create the following ladder with GX Works2 and write it to the CPU of the
demonstration machine. Then check that the multiplication and division instructions
operate properly.

0 —>|<P {BINP K4X30 DO  H
L [BINP K4X20 D1 H
- [*P DO D1 D10 H
- { DBCDP D10  K8Y40 H

X1

— { BINP  K4X20 D1 H

- f/P DO D1 D20 H

- { BCDP D20 K4Y50 H

- { BCDP D21 K4Y40 H

1
1
1
1
1
1
1
1
1
1
1
:
1
1BL 4 [ BINP K4X30 DO H !
1
1
1
1
1
1
1
1
1
1
1
1
1

(Operating Procedure)

The following procedures are the same as the (Operating Procedure) in section 4.4.

(1) Creating a new project
(2) Creating a program
(3) Writing the project to the programmable controller

(4) Monitoring the ladder



(Operation Practice)

(1) When X0 is turned on, the data in X20 to X2F is multiplied by the data in X30 to
3F, and the result is output to Y40 to 5F.

(2) When X1 is turned on, the data in X30 to X3F is divided by the data in X20 to 2F.
The quotient is output to Y50 to 5F, and the remainder is output to Y40 to 4F.

0 |||| [ BINP K4X30 DO . 1
[ BINP K4X20 D1 . b

[P Do D1 D10
! . . ]

[DBCDP D10 ~_K8Y40 |

X1 -
— | [BINP DO 6 b
[ BINP K4X20 D1 . b
[P DO D1 D20
- 6 3 0 ]
[BcDP D20 o K4Y50
[BCDP D21 o K4Y40
[END ]
DO*D1=D10
6*3=18

(_Related Exercise )---- Exercise 10, Exercise 11




5.4.3 32-bit data instructions and their necessity

® The minimum unit in the data memory of the Q-series programmable controller is
1 word which consists of 16 bits. Therefore, in general, data is processed in

® The Q-series programmable controller can process data in 2-word (32-bit) basis.
In that case, "D" is added at the head of each instruction to indicate that the

1-word basis at the transfer, comparison, and arithmetic operation.

instruction is regarded as 2-word. The following shows the examples.

Data [zwiss ]
MOV(P) DMOV(P)
Transfer BIN(P) DBIN(P)
BCD(P) DBCD(P)
. <, >, <= D<, D>, D<=
Comparison
>= = <> D>=, D=, D<>
+(P) D + (P)
Arithmetic - (P) D - (P)
operations *(P) D*(P)
/(P) D/(P)
-32,768 0 -2,147,483,648
to to to
32,767 9,999 2,147,483,647
Available range for [ Values in parentheses are for 0
values BIN(P), BCD(P) instructions. to
99,999,999
Values in parentheses are for
DBIN(P), DBCD(P) instructions.
Available range for
. K1 to K4 K1 to K8
digits
® The bit weights of the 32-bit configuration are as follows:
B31 ¢ ¢ ¢ ¢ 6 o s 0 0 66 s s 000 s s s 000 e ae e BIOGBI15 « ¢ ¢ ¢ o o o o o o o s o 0 0 0 o st e 0000 e e BO
O < N © 0 & N © 0 g NN © 0 ¥ N © 0 < N © 0 < N © O < N © 0 < N
S N o 10 N O M o O O WO I KM O 0O O ¥ N o 1 N O
P8I RBINBINSINIBIBRBSIS
SEESSEBEEIEsoRuEES
<< M O M O oM -
&I S 0 N

As the case of 16-bit data processing, the programmable controller processes a 32-bit

negative value in two's complement. Therefore, the most significant bit B31 (B15 for 16-bit
data), is a sign bit.

\—> Most significant bit <

(Sign bit)

Available range for numbers
-2147483648 to 0 to 2147483647

When the bit is 0, the number is interpreted as a positive number.
When the bit is 1, the number is interpreted as a negative number.




® Whether the data is processed in 2-word (32-bit) basis or not depends on the
size of the data.

In the following cases, 2-word instructions must be used.

1) When the data size exceeds the range (-32768 to 32767) in which data can
be processed as 1-word

+—{ |—{ DMOV | K50000| DO H
D1 DO «—— Stored in two

50,000 —» 50000 adjacent devices.

Transferred

2) When the result of the 16-bit multiplication instruction (1-word instruction) is

transferred
+—{ }—{ * | DO | D1 ‘ D10 H
Do D1 D11 D10 <—— The multiplication
| | > | | N | I | result is stored in

two adjacent devices.

+—{ }—{ DBCD | D10 ‘ K8Y40 H
D11 D10 8-digit display 0 to 99,999,999)
oo Do o
L lemew|8.8888

into BCD.

[an]}

*: The result of the 32-bit data multiplication is 64 bits.
3) When the result of 32-bit division instruction is used

+—H—{ D/ |D20|D30|D40H

D21 D20 D31 D30 D41

D40
I oo B b ] couoten

D43

D42
(Remainder)
|—4{ DBCD| D40 |K8Y40 Displays a quotient.

4{ DBCD | D42 | K8Y60 Displays a remainder.




Project name QB-19

Program name MAIN
5.4.4 Calculation examples for multiplication and division including decimal points (when the multiplication
or division is used)

Example 1) Calculation example to determine a circumference
| Digitalswitch value | x 3.14 — | Integral part | and

(K4X30)  (Circular constant)  (K8Y50) (K2Y48)

* Programming method
Handle the circular constant as 314 (3.14 x 100), and divide the result by 100
afterward.

Example 2) Calculation example to handle values after decimal point (division
example)

[ Digitalswitch value | /0.006 — [ Quotient | and [ Remainder |
(K4X30) (K8Y50) (K4Y40)

* Programming method
To handle 0.006 as an integer 6, multiply both the dividend and divisor by 1000.

The calculation of X0 Xi
Examplel)is 0—| }—/H/—4| BINP ‘ K4X30 ‘ DO Imports the set value of the digital switch into[D0]
commanded.
—{ *P | DO ‘ K314 ‘ D1 X 314 — [D2, D1
—{ D/P | D1 ‘ K100 ‘ D10 D2, D1 |+ 100 — |D11 D10 D13, D12
Quotient Remainder
(Decimal part)
4| DBCD ‘ D10 ‘ K8Y50 Displays the integral part (quotient).
4| BCD ‘ D12 ‘K2Y48 Displays the decimal part (remainder).
4' MOV ‘ KO ‘ K2Y40
The calculation of X1 X0

Example2)is ¢—] }—/{/r—4| BINP ‘ K4X30 ‘ D20 Imports the set value of the digital switch into (D20

commanded.

—{ *P | D20 ‘ KlOOO‘ D21 X 1000 — |D22, D21

—{ D/P | D21 ‘ K6 ‘ D30 D22, D21| ~ 6 — |D31, D30| D33, D32

Quotient Remainder
4| DBCD ‘ D30 ‘ K8Y50 Displays a quotient.
4| BCD ‘ D32 ‘K4Y40 Displays a remainder.

REMARK

QCPU has instructions which can process actual number (floating decimal
point) operation data for highly accurate operations.

As long as the instructions are used, careful attentions for the place of the
decimal point as shown above are unnecessary.
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5.5 Index Register and File Register
5.5.1 How to use index register Z

® The index register (Zn) is used to indirectly specify the device number. The
result of an addition of data in the index register and the directly specified device
number can be specified as the device number.

DO0Z0 — can be interpreted as D (0+20)

Device number
For example, when Z0 is 0, the device number becomes DO.
when Z0 is 50, the device number becomes D50.

® Z0to Z19 can be used as the index register.

® The index register (Zn) is a word device which consists of 16 bits. Therefore, the
available data size range is -32768 to +32767.

® The following devices can be used for the indexing.

Bit device -+ X, Y, M, L, S, B, F,Jn\X, Jn\Y, Jn\B, Jn\SB (such as K4Y40z0)
Word device - T N ¢ M) b R W, In\W, In\SW, Jn\G  (such as D0Z0)
Constant -« K, H (such as K10020)
Pointer ............ P

(Note) Only the current value can be used for timer and counter.
The following restrictions are provided for using the index register for contact or

coil.
Device Description Application example
« Only Z0 and Z1 are available for a 1020
K100
. . A
T contact and coil of a timer. rd T171

e Only Z0 and Z1 are available for a C0z1 K100
C contact and coil of a counter. H c170 >

REMARK
When the index register is used with 32-bit data instructions

Zn and Zn+1 are targets to be processed.
The lower 16 bits correspond to the specified index register number (Zn), and the
higher 16 bits correspond to the specified index register number + 1.

32-bit indexing

(Only for Universal model QCPU (except for QO0UJCPU))

A method for specifying index registers for 32-bit indexing can be selected from
following two methods.

e Specifying the index range used for 32-bit indexing

e Specifying the 32-bit indexing using "ZZ" specification

Refer to appendix 8 for the detail of indexing.




[
5
L1

[
o
[

X27 to X20

Z0=
D0Z0=D50

(Application Example)

» Write the data to the data register with number which is specified with the digital

switch.

Project name

Index register

Program name

MAIN

K3000

@.
>—{ BINP |K2X20| Z0 }—0

—{ MOVP| T2 | D0z0 }—0

» Check the operation of the ladder executing the device batch monitoring.

The operation procedure is the same as the one in section 5.2.1.

Set any two-digit number in the digital switch column (X27 to X20) and turn on

X0.

—

(1]

[

Dig
D24
D3z
D40
D45
D56
Dod

Drevice +0 +1 +2 3

Ao oo o oo

267"

BN

o oo oo oo oo
o oo o oo o oo

o oo oo oo oo

+4

o oo oo oo oo

+5 +6

o oo o oo o oo
o oo oo oo oo

+7

=A== =R=R=R=R=01=]

The current value of T2 is
transferred to D50.



5.5.2 How to use file register R

® The file register (R) consists of 16 bits as well as the data register (D).

® Set the file register in the standard RAM of the QCPU or a memory card (SRAM
card and Flash card). The file register to be stored in the Flash card can be read
from the program only. The data cannot be changed with the program.

comments, and device Initial values.

(File registers cannot be stored.)

Stores parameters, programs, device
Program memory

Standard RAM

Stores file registers of 1K to 640K
(the capacity depends on the CPU type).

comments, and device Initial values.

(File registers cannot be stored.)

Stores parameters, programs, device
Standard ROM

(The maximum number of storable file

Memory card |
registers depends on the memory card to be used.)

} Stores file registers of 1K to 4086K.

® The data in the file register remains after the reset operation or after the power is
turned off.

® To clear the data, write 0 to the file register with the MOV(P) instruction or GX
Works2.

® Use [Write to PLC] of GX Works2 or a sequence program to write data to the
standard RAM or SRAM card.

® Use [Export to ROM Format] of GX Works 2 to copy data in the standard ROM
or Flash card.

® Specify the area of the file register in 1K (1024 point) basis with the parameter.

(Application Example)

» Set 32K points of the file register RO to R32767 to use in the program.
Follow the procedures below to register the file register to the parameter.

Pro ; 1) Double-click "Parameter" in the project list.
[ . o B 2] A

& :g ParamééerH 1) Double-click! J

(=4 Inteligent Funckion Tradoe
¥ Global Device Comment

- fid Program Setting

- Bl

(= Device Memory
(™ Device Initial Yalue

2) "PLC Parameter", "Network Parameter", and
"Remote Password" are displayed.
Double-click "PLC Parameter"

2) Double-click! |

+| -y Metwork Farameter
(i Remote Password
a Intelligent Function Module
4} Global Device Comment
[+ i Program Setting
=5 pou

! Device Mernory
1™ Device Initial Value

U

(To the next page)




(From the previous page)

3) The Q Parameter Setting dialog box is
displayed. Click the PLC File tab.

FLE Name [PLC [T Jif s |Book e |Program |SFC | Device | vert. | Mook CPL Sating | Serlal Commiricabion
A
Fils Rogiter Durvice il Vo
™t 1 ot Lol
~ . 1 s e s Fle risme a5 the program
:“”55 3) Click!  |—— oy
 Uise the folowng e " s he folowang e
ComewondogMemery [ -] Comespendegtemcry [ ]
et — e Nase —
Capachy [ rroms
{1K—4000K Pores) 1P for Local Device:
r ot Lised
R T s ————
oo of pat of T gt ke, Pl Fang
Cormmard, e Uiad 0 & Command Fie iad fox 59 DEVST/S.00ND Inetruction
st Lizad = ot Ly
1 Lisa the sane fls nam a4 the program T Upe the folowng s
Comespondngemaey [ ] Comespendegmaecey [ ]
" Lise the Flowing fie e Hlacin —
Comemngngmemary [ ] T,
P hane = s :!;mnﬂ
e | oofuk cwek | [ ] ca
fifsremele Satlon dl  4) Check the "Use the following file" check box
LGP PUCPAS [Bast Mle |Frogam |FE |Dav stting | Setial Communication | A
and select "Memory Card (RAM) (Drive 1)"
Fie Regater Dervice Intial Vake .
ok e ok o for "Corresponding Memory".
- 7 Ui the e Pk Puvtom i Lo e aem
cone [ =] o —
¢ = ~ f Enter the following items in "File Name" and
, -
Hame. 3 4 I | n H "
e S ) Select Capacity".
— (k4000 Pinks) mﬁm"::“m .
S F o [Setting contents]
A g et File Name :R
eaie o pa o e s ree Pl Haig )
Comment, Filt Lised in & Command “Fll rvod o P DEVETYS. DEVLD) Irsbruction, CapaClty : 32
1 ot Lnsd ¥ Mok Ll
"“wmmﬂnm—rum 17 L the Frllowing fie:
Carmpordng Hemory ¥ Correspondrn Mamory -
o 3 | | o= L 5) After the setting is completed, click the
Fie o [ (1K-512 Pt
' button.
5) Click!
pret W[ #ree | oema | Mi]w

6) The message on the left is displayed. Click

the button.

MELSOFT Series GX Works2

Are you sure to sek il register extended setting to
P\ allpoint i registers and a paint latches(2)t
Coution Please change fil register extended seiting when extendsd data registerjextended Ik register s userd or lakch range is changed

es Ho

i

(To the next page)




(From the previous page)

S 4 7) Click [Online] — [Write to PLC] to display the
Online Data Operation dialog box. Select
"Parameter” in the PLC Module tab.

8) Click the button to write the

data.

Doty

003/1040 13:53:20
=
a'fj 01N 19532

» To clear the file register data with the program, write the following program.
For the operation procedure, refer to section 4.4.
Turning on X0 can write the data, and turning on X1 can clear the data.

Project name File register
Program name MAIN

X0
09— }—{ MOV I K173 | R5 }—o
X1 The file register data of the standard RAM
is kept by the battery.
3 Mov ‘ KO | RS i Resetting or turning off the power cannot

clear the data. To clear the data, write "0".

X0
69— |—{ MOV ‘ K173 ‘ D5 }—o{Forcomparison




5.6 External Setting of Timer/Counter Set Value and External Display of Current Value

The timer and counter can be specified by K (decimal constant) directly or by D
(data register) indirectly. In the program shown below, the external digital switch can

change the set value.

11 ¢

15 ¢

19 ¢

24 ¢

26 ¢

316

X0
—] }—{ BINP |K4X20‘ D5 }—0
D5

X4

>—| I T10 ]
T10

>—| I Y70 ]

SM400

—] }—{ BCD | T10 ‘K4Y40 }—0
X1
—] }—{ BINP |K4X30‘ D6 }—0
D6

X5
>—| I C10 ]
C10
— | Y71 .
X6
>—| | RST C10 )
SM400

——] }—{ BCD | C10 ‘K4Y50 }—0

 After reading the program to GX Works2, write it to the programmable controller to

check that it works properly.

(Operating Procedure)

The step (1) of the following procedure is the same as (Operating Procedure) in

section 5.3.

The steps (2) to (4) of the following procedure are the same as (Operating Procedure)

in se

ction 4.4.

(1) Reading the data

(2) Creating a program

(3) Writing the project to the programmable controller

(4) Monitoring the ladder

Project name

QTC

Program name

MAIN

Digital switch
X2F to X20

| LE 2B 3E 4E

D5[1234]

D5

Digital display
Y4F to Y40

EIGIERED

Displays the current
value of T10.




(Operation Practice)
(1) External setting of the timer set value and display of the current value
» Set the timer set value in the digital switch (X20 to 2F), and turn on the switch
XO0.
* When the switch X4 is turned on, Y70 turns on after the time specified with
the digital switch. (For example, Y70 turns on after 123.4sec.
when is set.)

» The digital display (Y40 to 4F) displays the current value of the timer T10.

(2) External setting of the counter set value and display of the current value

» Set the counter set value in the digital switch (X30 to 3F), and turn on the
switch X1.

e Turn on and off the switch X5 repeatedly. When X5 has turned on for the
times specified with the digital switch (count up), Y71 turns on.

» The digital display (Y50 to 5F) displays the current value of the counter C10
(the number of times that X5 is turned on).

e Turning on the switch X6 clears the counter C10 to 0. When the contact C10
is already turned on (count up), the contact is released.



5.7 Exercise

571

K2X0

MOV

Project name

QTEST5

Program name

MAIN

Transfer the eight input statuses (X0 to X7) to DO once then output them to Y70 to

Y77. (For example, Y70 turns on when X0 turns on.)

Y70
Y71
Y72
Y73
Y74
Y75
Y76
Y77

Create the following program with GX Works2 filling in the blanks!..

X0 —
X1 ——
X2 —
X3 —
X4 ——
X5 —
X6 —

X7 —

Then, check the operation using the demonstration machine.

| sm401 :
0 —# ‘ fMov ‘1) Do :
1
L cvov Do 7)) |
1
CPU
(Input module) M oo | (Output module) 1)
1 | 2
(xo [oL 0/1 0/1]Y70) )
X1 | 0/1 0/1 0/1|Y71
X2 | 0/1 0/1 » 0/1| Y72
X3 | 0/1 1 0/1 T 0/1 [Y73
X4 | 0/1 ; 0/1 ‘ » 0/1 | Y74 K2Y70
X5 | 0/1 0/1 0/1 | Y75
X6 | 0/1 0/1 0/1 [ Y76
X7 | 0/1 0/1 0/1 | Y77
I gy 1 The CPU imports the input signal as "1" when it is on,
L — | and imports as "0" when it is off.

Comparison

The following shows a program which is created with the sequence instructions, not
with the MOV instruction.

0
2
4
6

8
10

12
14

X0

The output module turns on when the CPU outputs "1",
and turns off when the CPU outputs "0".

|

X1

|

Y70

Y71

Y72

TR TW TN

Y73

Y74

[e)]

Y75

LLLLLL

Y76

Y77

Y Y Y Y Y Y Y Y




5.7.2 BIN and BCD conversion

Project name

QTEST6

Program name

MAIN

Output the number of times that X1 is turned on on the display connected to Y40 to
Y4F in BCD. As a precondition, the set value of the counter (C0O) can be input with
the digital switch (X20 to X2F) and the setting will be available by turning on XO0.

BCD value
o e o Y O |

I

s 1 s |

BCD digital switch
X20 to X2F (K4X20)

R —
X1:0ON/OFF

1)

CPU

gL

- »

BIN value

BIN value

2)

3)

4)

BCD value

858

B

BCD digital display
Y40 to Y4F (K4Y40)



Project name QTEST7
Program name MAIN

5.7.3 FMOV

Create a program in which turning on X0 turns on the 64 outputs Y40 to Y7F and
turning off X0 turns off the 64 outputs Y40 to Y7F.

CPU (Output card) The constant is output from the CPU in the binary notation.
255
1 O | Y40 When 255 is output from Y40,
1 — S~
I
1| O Y4 19864 32 16 8 4 2 1
\ N s
| 1 \ /O\ Y42 ‘ 1 | 1 ‘ 1 | 1 | 1 | 1 | 1 | 1 ‘:1+2+4+8+16+32+64+128:255
1 | N~
1 \ O, | Y43 Y47 Y46 Y45 Y44 Y43 Y42 Y41 Y40
1 \ "O- | Yaa
1 \ :O: Y45 In this exercise, a 64-point output module is used (Y40 to Y7F).
S~ i is?
\ O | vas How many blocks are required for 255 on the output basis?
Ol | yar
1)
2)
3)

Comparison

The following shows a program which is created with the sequence instructions, not
with the FMOV instruction. The 130 steps are used.

X0
0 i} Y40
L Y41
- Y42
- Y7F A




5.7.4 Comparison instruction

Project name

QTESTS

Program name

MAIN

Using the two BCD digital switches, execute the calculation of (A - B) and display
the result on the BCD digital display (Y40 to Y4F).

] e o o o
(X30 to X3F) (X20 to X2F) (Y40 to Y4F)
A B

Then, check the operat

Displays the result of the calculation of A - B

on the BCD display of Y40 to Y4F.
When the result is a negative number, make sure that
the display displays 0 and the LED of Y70 turns on.

ion using the demonstration machine.

o |5F [771) 1 Kax20 DO !
B [[72) 7 Kax30 D1 H
~ [-P DO D1 3
- ——C. 3) ! KO DI 3 [SET Y70 W
~ [MOV KO Kav4o H
~ —{ 4) Ko D1 3 [BCD D1 Kavao H
- [RST Y70 3

The operation result is always output from the CPU in binary.

| - ‘ DO ‘ D1 |=D1-DOHD1

1

2)

3)

4)




Project name QTEST9

MAIN

Program name

5.7.5 Addition and subtraction instructions

Create a program that:

1)

2)

3)

Fill in the blanks |

Imports the values specified by the digital switches (X20 to X2F) to D3 and D2
(32-bit data) when X0 is turned on, adds them to D1 and DO, and displays the
result on the displays (Y40 to Y5F).

Imports the values specified by the digital switches (X20 to X2F) to D5 and D4
when X1 is turned on, subtracts them from D1 and DO, and displays the result.
When the result is a negative number, Y77 is turned on, the two's complement is
determined from the result to obtain the absolute value, and displayed.

i in the following.

Then, check the operation using the demonstration machine.

I
X0 - :
0 ! | LDBIN  K4X20 b2 H } Adds the external :
i 01 D2 Do A set value to DO. :
. I
9l—CD<= KO DO 3 [DBCD DO Kgvao 3{ Displaystheresultwhen
X1 it is a positive number. |
17 55 - !
' | L DBIN  K4x20 D4 H } Subtracts the external !
| [i'2)7 Da DO H set value from DO. :
X0 |
26 —t { PLS M1 H :
X1 |
_| I
ML When the result is a '
30 —L D> KO DO 3 1} { DCML DO D8 HY negative number, it is |
converted into a positive |
- { D+P K1 D8 H  number and displayed. !
(The negative absolute |
— { DBCD D8 K8Y40 HJ value is determined.) !
L Y77 »| Outputs that the number |
X7 is negative. !
50 —l { DMOV KO DO H Clears DO and D1. !
S .
1)
2)
Reference
Complement (deny transfer)
M1 lﬁ D1 DO
D> [ ko [ bo H Before DCML : : )
etore U B31 B30 B18 B17 B16 B15 B14 B2 Bl BO
execution
(negativenumber)l1|1|N|1|0|1"1|0|N|0|1|0|
D9 D8
A
The absolute value is determined After DCML 5
execution|0|0|N|0|1|0||0|1|N|1|0|1|

by a calculation of two's complement
of DO and D1 (32-bit data).

After D + P execution

D9
Al

D8

(absolute value)

[oTo ) ToTi o [0 [i]/Til20]

REMARK

Input condition @ @
cl

The CML instruction inverts the bit pattern of (S) and transfers the data to (D)
when the input condition is turned on.

5-55



5.7.6 Multiplication and division instructions

21

26

43

Create a program that:

Project name QTEST10

Program name MAIN

1) Sets data for multiplication and division when X0 is turned on.

2) Multiplies the value specified by the digital switches X20 to X27 by the value
specified by the digital switches X30 to X37 in binary when X2 is turned on.

3) Divides the value specified by the digital switches X30 to X37 by the value
specified by the digital switches X20 to X27 in binary when X3 is turned on.

4) Outputs the result of the multiplication or division to the BCD displays Y40 to Y4F
and the remainder to the BCD displays Y60 to Y67.

(X30 to X37) x (X20 to X27) > (Y40 to Y4F)
(X30 to X37) / (X20 to X27) > (Y40 to Y4F) ... (Y60 to Y67)

in the following.

X0 o '
— >= H9  KIX30]—[>= H9  KIX34}—— {7 1) 1 K2X30 DO H |
1
- >=  H9  KIX20}{>= H9  KIX24J——[ 2) | K2x20 D1 H |
X2 X3 !
| Iy: 71 b0 D1 D2 H |
X3 X2 T !
— <> D1 KO }— [ 4) 1+ DO D1 D2 H \
1
= DI KO 3 {DMOVP KO D2 ! !
sm401 |
+|:E>: K9999 D2 J {1 5 1 D2 K4Y40 i
1
- >= K99 D3 ] [(6) o D3 K260 |
1
1
BIN DO D1 D2
multiplication|B|N value| X |BIN valuel — | |BIN valuel
DO D1 D3
BIN-division [BIN value| = [BIN value| ——> [BIN value| -+ [BIN value |
1
2)
3)
4)
5)
6)




Project name QTEST11
Program name MAIN

5.7.7 D-multiplication and D-division

Create a program that:

1) Multiplies the value set by the 5-digit digital switches (X20 to X33) by 1,100 in
binary when X2 is turned on. When the result is 99,999,999 or less, it is
displayed on the displays (Y40 to Y5F).

2) Divides the value set by the 8-digit digital switches (X20 to X3F) by 40,000 in
binary when X3 is turned on. When X4 is on, the quotient is displayed on the
displays (Y40 to Y5F). When X4 is off, the remainder is displayed on the displays
(Y40 to Y5F).

(X20 to X33) x 1100 [ > (Y40 to Y5F)

(X20 to X3F) / 40000 [ Quotlgnt (Y40 to Y5F) ... X4: ON
Remainder (Y40 to Y5F) ... X4: OFF

Create the program with GX Works?2 filling in the blanks
check the operation using the demonstration machine.

1 1
| X2 X3 |
: 0 i Iy [ DBINP K5X20 DO 3 :
1 1
! - [1) ] K10 D2 3 !
1 1
! - {i2 ; b0 D2 D4 K !
1 1
. - L [ D<  K99999999 D4 3 (N .
1 1
. Y77 |
: - I { DBCDP D4 K8v40 H :
| X3 X2 |
: 24—} I [['3) ] k8x20 D0 :
1 U |
! o [172)77 kdoo00 D12 H .
1 -t 1
| - [(5) 1 D10 D12 D14 H |
: Xa \
. - -y [ DBCD [ 6) 1 K8y H |
| X4 |
| — % [DBCD (7)1 Ksy4a0 H |
1 1
|_ e -|

1)

2)

3)

4)

5)

6)

7




Answers for the exercises in Chapter 5

Exercise
No. Answer
1 1) K2X0
2) K2Y70
1) DO
) 2) K4Xx20
3) BCD
4) K4Y40
1) K2Y40
3 2) K8
3) KO
1) BINP
4 2) BINP
3) >
4) <=
5 1) D+P
2) D-P
1) BINP
2) BINP
5 3) *P
4) P
5) BCD
6) BCD
1) DMOVP
2) D*P
3) DBINP
7 4) DMOVP
5) D/P
6) D14
7) D16




CHAPTER 6 HOW TO USE OTHER FUNCTIONS

6.1 Test Function at Online

As a preparation, follow the procedure below.

X6 XT
00— | el iy (Y70 H
Y70
—
X4 M10 K1500
4—imr mf (T0
0
L BCD TO K4Y50 H
X6 T1
13— | it (Y74 H
Y74
—
Y74 X6 K30
17— ¢ i (T N
0
23 { END H

Project name | QEX14
Program name MAIN

1
1
1

For details on the operation method, refer to
\ chapter 2.

1) Read a project with GX Works2.

2) Write the parameter and program of the read
project to the CPU (programmable controller).
(The CPU must be stopped.)

3) Set GX Works2 to the monitor mode.

4) Confirm the program displayed on the screen.



6.1.1 Turning on and off the device "Y" forcibly

Debug | Diagnostics  Tool  Window  Help
I _I Skart/Stop Simulation ]
] Instructions Unsupported by Simulation il 1) Click [DEbUg] — [M0d|fy Value].
ﬁl& Madify Walue. .. A P '

- Forced Inpot OubonH R emistrARony_ancelaton. .. H
| 1) Click!

Sampling Trace 3

Device Ti ition »

Scan Time Measurement, ..

Skep Execution ]
Break Setting 3
Skip Setting 3

Modify Value

2) The Modify Value dialog box is displayed.

DevicefLabel ] Buffer Memoty ]

Devicet bl Enter "Y70" in the "Device/Label" list box.
| v70 -l
DataType [sic |

3) Clickthe [ ON | or | OFF | button to turn
on or off "Y70" forcibly.

] Switch ONJOFF |

Settable Range
3) Click!

Execution Result< < Close

Execution Result

Device/Label Data Type Setting Yahe
Y70 Bit OFF

Y70 Eit ON

Reflect to Input Column Delete(c)

(_Check with demonstration machine )

1) Confirm that the on and off statuses on the Execution Result area switches
according to the clicking of the | ON | or | OFF | button. Also, confirm that
the LED of Y70 on the demonstration machine turns on and off according to the
operation.

NOTE

When the CPU is in the RUN state, the operation results of programs are
displayed preferentially. Therefore, stop the CPU first before the confirmation
with the demonstration machine.




POINT

The test function during ladder monitoring of GX Works2 is also available for
setting and resetting contacts, changing current values, and outputting forcibly
word devices.

Double-clicking a contact (pressing the key) holding the |_Shift
key in the ladder monitoring screen of GX Works2 switches the contact open or
close forcibly.

To display the Modify Value dialog box, double-click a word device (press the

key) holding the key in the ladder monitoring screen of GX

Works2.




6.1.2 Setting and resetting the device "M"

Debug | Diagnostics  Tool  Window  Help
I _I Skart/Stop Simulation ]
] Instructions Unsupported by Simulation il 1) Click [DEbUg] — [M0d|fy Value].
ﬁl& Madify Walue. .. A P '

- Forced Inp Afoni_ancellaton. .. H
4 1) Click! ition »

Sampling Trace 3

Scan Time Measurement, ..

Skep Execution ]
Break Setting 3
Skip Setting 3

2) The Modify Value dialog box is displayed.
Enter "M10" in the "Device/Label" list box.

Modify Value

DeviceLabel |BuFfer Mematy ]

Device/Label
oo =) 3) Clickthe | ON ] or | OFF | button to set or

Data Type [Bit | reset "M10".

OFF |] Swi_tchONJ‘OFFi

Settable Range
3) Click!

Execution Resultb=< Close
Execution Result

Device/Label Data Type Setting Yalue

M10 Eit. oy

M10 Eit OFF

Reflect to Input Column Delete(c)

(_Check with demonstration machine )

Turn off X4 and check the following.

f 1) When M10 is set, ﬁ/lrg becomes non-conductive and the current value
4|4 Mo K#%OO of the timer TO is cleared to 0.
K4 Check that the value on the digital display (Y50-Y5F) does not change.
BCD T Y50 2) When M10 is reset, £ is conducted and the timer TO starts counting
from 0. This count value increases every 10 seconds.

N J Confirm that the value on the display (Y50-Y5F) increases every 10
(Monitor screen when M10 is set) seconds

POINT

With the same procedure, bit devices other than the internal relay (M) also can
be set or reset forcibly.




6.1.3 Changing the current value of the device "T"

Debug | Diagnostics  Tool  WWindow  Help

I StartiStop Simulation 1
| Instructions Unsupported by Simulstion o 1) Click [Debug] — [MOdIfy Value].
ﬂﬁ Modify alue, .., L\ ? |:
- Forced Inpuk Qutput Registr ation/Cancelabion =
Device Test with Execution Cond
Sampling Trace 3

Scan Time Measuremnent, ..

Step Execution 3
Break Setting »
Skip Setting »

2) The Modify Value dialog box is displayed.
Enter "T0" in the "Device/Label" list box.

Modify Value

2) Enter "T0"!

Device(Label ] BuFfer Mermoty ]

Device/Label

[T” 1 3) Select "Word[Signed]" from the "Data Type"
Data Type Mord[Signed] J!]—( 3) Select! ] ) list box [ 9 ] yP

4) Enter "1000" ({1000 ; =
HEX

Settable Range
-32768 ko 32767

4) Enter "1000" in the "Value" column.
5) Click!

Exetution Restit << Close 5) After the setting is completed, click the
Executon Resul button to change the current value of
Device{Label Data Type Setting Yalue TO to 1000 forcibly_

Delete(C) !

Reflect to Input Column |

(_ Check with demonstration machine )

1) Confirm that the value on the digital display (Y50-Y5F) is 1000 when the
key is pressed.

POINT

With the same procedure, the current values of word devices other than the
timer (T) also can be changed.




6.1.4 Reading error steps

|W|sticsl Tool Window  Help 1) Click [Diagnostics] — [PLC Diagnostics].
| PLZ Diagnostics, ., l} ]
EtHernet Diagnostics, ..
1) Click! | Diagnostics. .
Z IE Eield Diagnaostics. .,
MELSECMET Diagroskics. ..

_ [[PRG]Write MAIN 23 Step] Actlvate the CPU before this operation. X

CC-Link Diagnostics. .,

Syskem Monitar,.,

online Module Change. ..

<

_ 2) The PLC D|agnost|cs dialog box is displayed.

Connection Channel List
St WP i e Click the [ Error JUMP | button to jump to the
T highlighted sequence program step number
e == ' [ where the selected error occurred.
D:nn;m © PLC Ratus [rformation - . = m m m m e e e e e mmm— = -
Curreri, Errer
[AC 2w o e =L m] (L=ase i) || e An error number is displayed if an error occurred. |
] 1 I
5 s | \ 1
mreminims__ommem]  2) Jump to the step number ' = "No Error” is displayed if no error occurred !
B withtheerrorl | | m= === == - - - - m oo m—————— o - - ————————————-
A 20 FLESET DRACR =)
ST s Eonen Prms s | | oo |
F s =~ I
1500 ACIDC DOWN ACIOC DOWN I SR St Jeon Lagard
TR sl B mn| | © mmen
k 180 ACIC DOWN AL DoWN ETE ot TR & Moderse Errer
180 ACIDC DOWN ALIOE D I 170808 A U Somtaed
4 e B tusern o] D Mesr
Crnats C5V i ol J




6.1.5 Remote STOP and RUN

W Debug  Diagnostics  Tool  Wwindow
& Read from PLC...

BN write to PLC... 1) Click [Online] — [Remote Operation].
Werify with PLC. ..

| Remate Operation. .. I

Password/Keyword »
PLC Memory Operakion .

1) Click!
Delete PLC Data...
PLZ User Daka ]

Export to ROM Format. ..

Program Memary Batch Download

Latch Data Backup 3
PLC Module Change 3
Set Clock, ..

Reqister|Cancel Display Module Menu...

Manitar »

witatch »

Local Device Bakch Read +5ave CSY

Hemole Uperatian

2) The Remote Operation dialog box is
displayed. Select "STOP" from the list in the
Operation area.

3) After the setting is completed, click the

button.

3) Click!

4) The message "Do you want to execute the
operation(STOP)?" is displayed. Click the

button.

5) Select "RUN" in step 2), and perform steps
2) to 4) again.

MELSOFT Application

The CPU, which was stopped in the above
operation, starts the operation again.

.
1 ) The operation(STOP) has been completed.




6.2 Forced I/O Assignment by Parameter Settings

1) Double-click "Parameter" in the project list.

1) Double-click! |

¥ Global Device Commert
Program Setting
Pou

2) DoubI(]e-cIick! } 2) "PLC Parameter”, the "Network Parameter"

folder, and "Remote Password" are
+ displayed. Double-click the "PLC
| i Remate Password

m Intelligent Function Module Parameter".

ﬁ} Global Device Comment

Program Setting
POl

({8 Device Memary

[ Device Initial Value

iy - - 1 - .....m“ 3) The Q Parameter Setting dialog box is
. displayed. Click the "I/O Assignment" tab.
| 3)Clickl F—
% g n:::.-|
g 7| demetes |
4) Select "Input” from the list box of the "Type"

column.
5) Enter "QX42" in the "Model Name" column.
6) Select "32Points" from the list box of "Points"

column.
- 7) Enter "0000" in the "Start XY" column.
T— == 8) After the setting is completed, click the
B oot 1} ] | buton.
Sty | After this exercise is finished, initialize the
= —===(5) Enter "Qx42" | 7) Enter "0000" | P _
s P gy 1 settings by the following procedure.
= 2| oo | 1) Click the button in the Q
| e ! Parameter Setting dialog box to initialize the
parameter settings.
2) Click on the toolbar and write only the
| parameters to the CPU.




(_ Check with demonstration machine )
Stop the CPU and click on the toolbar.
The Online Data Operation dialog box is displayed. Click the parameter of the

currently edited data, and click the button to write only the parameters
to the CPU. Then, activate the CPU and check the following.

1) The current value of the timer TO disappears from the digital display (Y50 to Y5F).
Then, the LEDs of Y70 to Y77 start flashing until the set values of Y70 to Y77
reach each set device value.

2) Turning on X6 to output the signal to Y70 and Y74 does not turn the LEDs of Y70
and Y74.

[I/O numbers before the forced assignment]

[Sloto]  [Slot1] . .
Address 0, Address 2, Address 4, Address 6, < SIXIE€n points occupy one address.

Address 1, Address 3 Address 5, Address 7 Sixty-four points occupy four addresses.
QX42 QY42P — Digital display
Address| | [Address /
Fone e i—t—# |0/0|0|5
06 |Vacant
Power Q Address| | |Address
supply UDEH - slot 1 5 [BCD TO K4Y50]
CPU -
module o - Y5F-Y50
Address| | |Address =5 Name plate
2 6/ZF
0 e e e —
Address | | |Address == S =X D N M. N N N N
3- 7] O0O0000000
[Y77 Y76 Y75 Y74 Y73 Y72 Y71 Y70|
Name plate
[I/O numbers after the forced assignment]
— > X is set to 32 points, therefore only two addresses are available.
Hereafter, the addresses become smaller by two.
Address 0] | Address 4, Address 6,
Address 1, | Address 5, Address 7 Digital display
QX42 QY42P —————
Address| | |Address F
Q61P 0 2 g
Power Q06 |Vacant
supply UD(E)H slot |Address| | |Address
module CPU 1 o 37 Y5F-Y50
Address [Z5 — Name plate
4ZE [BCD TO K4Y50]
= e
Address |=5
sl B O L0000 000

[ Y77 Y76 Y75 Y74 Y73 Y72 Y71 Y70]

Name plate

POINT

» The address 7 is replaced with the address 5. Therefore, the current value of
the timer TO is output to the newly assigned address 5, and LEDs of Y70 to
Y77 which are connected to the address 5 flash.

* Results of outputting the signals to Y70 or Y74 are not displayed on any
displays since the address 7 of the output modules no longer exists.

» To display the device numbers normally, change the device number K4Y50
> K4Y30,and Y70 to Y77 [ Y50 to Y57.




6.3 How to Use Retentive Timers

When an input condition is turned on, the coil is energized. Then the value of a
retentive timer starts increasing. When the current value reaches the set value, the
retentive timer goes time-out and the contact turns on. When the input condition is
turned off during the increasing, the coil is de-energized but the current value is kept.
When the input condition is turned on again, the coil is re-energized and the current

value is accumulated.

When using the program as a
retentive timer, specify the points
in parameters in advance.

Project name

Retentive timer

Program name MAIN

Contact X6

e B0
o
3.0sec. 2.0sec.
Normally open contact ST1 I
Contact X7 (for input RST instruction)i

Current <

value of ST1 0 38 5 50
Only the RST instruction is available for turning off the contact
and clearing the current value after the retentive timer goes time-out.

In the example below, the retentive timer is set to STO to ST31.

1) Double-click "Parameter” in the project list.

i G2 A

A ¥ Global Device Comment
- fi Program Setting
- poU

- Device Mernory
™ Device Initial Yalus

w 1) Double-click! ]
1 ntelligent Functiom Tadane

2) "PLC Parameter”, the "Network Parameter”

2) Double-click!

i | Remote Password

fon |; Inteligent Function Module
= Q_} Global Device Comment
[+-fiz4 Program Setting

#-5% pou

o Device Memory
o Dievice Inikial Value

G

(To the next page)

folder, and "Remote Password" are displayed.
Double-click the "PLC Parameter".



(From the previous page)

3) The Q Parameter Setting dialog box is
displayed. Click the "Device" tab.

!hmnm plaie set the smqared o ltch s age
‘When Lsing the e deviees, M&yﬂumcmmm parameter.

mmmu IE

4) Click "Device Points" in the "Retentive Timer"
row, and enter "32".

5) After the setting is completed, click the

= button.

& 4) Enter "32"!
|

Al

7 = i et v of G parts g b 79 v
oneeied [ K %mumum - sigchdes.

I thlaich K recicary, pheann sef Hhe decpae i Lo 1.
& Cvice: | T Kb mmuumm&hﬁmcmmmm




6.4 Device Batch Replacement
6.4.1 Batch replacement of device numbers

This section explains how to replace Y40 to Y7F (64 devices) with Y20 to Y5F
(64 devices) in batch.

End/Replace | Compile e Onine  Debug  Disgnostics 1) Click [Find/Replace] — [Device Batch Replace].
Cross Reference Chrl+E
Device List ChrD
Ef Find Device Crrl+F
By Find Instruction
E Find Contact or Coil Chrl+-al+F7
Find String Ckrl+3hift+F
Replace Device Chrl+H

Replace Instruction

Replace String 1) Click! LtrI+ShiFt+H

Change OpenfClase Contact

Device Batch Replace ™,

Register ko Device Batch Replace

{J

Find/Replace Gl 2) The Find/Replace dialog box is displayed.
Device ] Instruckion ] String ] Open/Close Contact  Device Batch lResuIt ] Errar Log] Enter "Y40" in the "Find Device" column.
Find In | (Current Window) j Browse. ..
Find Device Replace Device Fointz | Foint Format = | 3) Enter "Y20" in the Replace Device" column.

1 [ra0 [z | 64 |DEC ~

2 i t T [HEC = T T

: (2) Enter "v40"t || (3) Enter 20| [4) Enter 64| 4) Enter "64" in the "Points” column.

5 DEC =~

3 EEE = 5) After the setting is completed, click the

5 DEC =l Execute | button.

Device Comment

{+ Move " Do not move Clear All | |

5) Click!

(Before)

6) Confirm that the target device numbers are
replaced.




6.4.2 Batch change of specified devices between normally open contacts and normally closed contacts

This section explains how to change the normally open contacts of the specified
devices to the normally closed contact and vice versa in batch.

| EindReplace | Compls View Online Debug Diagnostics 1) Click [Find/Replace] — [Change Open/Close
Cross Reference Chrl+E Contact].
Device List Cerl+D
HH| Find Device Chrl+F
@ Find Instruction
E Find Contact or Coil Chrl+Alk+F7
Eind String Crl+5hift+F
Replace Device Cerl+H
Replace Instruction
Replace String Ctrl+5hift+H
Change OpenfClose Contact M
Device Bakch Replace
Reqister bo Device Batch Replace
EndiReplace 5} 2) The Find/Replace dialog box is displayed.
Device ] Instruction ] Sl | e S e IDEWCE Bakch ] RESU|t] Errer Logl Enter "X4" in the "Replace Device" list box.
Find Ir |(Entire Project) j Browse, ..

j] Find Mext |
1 ~oec
=

Replace Device [| |

3) After the setting is completed, click the

All Replace | button.

Device Poink

Find Direction Cption

Al Replace

* From Top I” Consecutive search with erker key
" Diown

" Up

3) Click!

(Before)

(After)

X6 X1
0 Y50

K1500
4 T0

BCD TO K4Y30

4) Confirm that the normally open contact is
changed to the normally closed contact and
vice versa.

NOTE

Before exercising section 6.5 after this section, write the program in the
personal computer to the CPU.
For the write operation, refer to section 2.7.




6.5 Online Program Change

This function is used to write programs to the CPU that is running.

*B il i Activate the CPU before this operation. :
0 | y G m e
N
Y70 [ 1) Change the ladder! 1) Change the ladder.
Y E— (In the example, change "X1" to "X0".)
x4 bl 10
4 —HF F

s 2 C:ASCHOOLASCHOOLYQEX14 - [[PH 2) After the change, click [Compile]

Compile | View  Online Debu 2) Click! — [Online Program Change].
= Buid 4
[Ln‘ﬁ online Program Zhange r\éhiFt+F4 | J
& Rebuid Al Shift3-alt-+F4

3) The dialog box for "Caution" is displayed.
A s s smmcic s Click the button to accept the
# o e change.

=Please make sure that the old program and the program in LS ane identicel bfors siosoing.

9 o WO £ COnRT
Targek Progean; MAIN A 3) Click!
tes ]|L_w_||

MELSOFT Series GX Works2

4) The message "Online change has
W completed.” is displayed. Click the
4) Click! button.

NOTE

Online program change cannot be executed when the program in the
programmable controller CPU and the program in GX Works2 before the
modification do not match. Therefore, when whether the programs match or not
is unclear, verify them before the modification with GX Works2, and execute the
online program change.




6.6

Wew

]

Registering Devices

This section explains how to register multiple devices or labels in one screen and to
monitor them at the same time.

HOOLSCHOOLYQEX14 - [[PRG]Write MAIN 23 Step]

Online  Debug  Diagnostics  Tool

Window  Help

Toolbar

Statusbar

Color and Fonk, .,

Display Lines of Manitored Current Yalue(n. ..

| Docking wWindow b ‘ | Mavigation Window
Comment CEH+FS E  Function Block Seleckion Window
Statement Chrl+F7 Cutput Windaw
Nate CHlHFE |

Display Format for Device Comment{g). ..

28 Cross Reference

Device List

CC-Link Device Reference Window

i |
Non-Display Ladder Black Cl+hlurn - | | Watchl l\l_ |
Display Ladder Block Chl+HMum + wWarch
Mon-Display All Ladder Black Watchs
Display &ll Ladder Black Wakchd 1) Click!
Device Display Chri+Al+6 Inteligent Funchion Module Maritar — »

Al Device Display
Zancel 4l Device Display

Display Compile Result,,

Fanrm

Intelligent Function Module Guidance

Find/Replace

Debug Window 3

2) Enter "T0"!

x4 M1D K500

S (o
BCD O KavED

=B T

12 | —r—F {74 H
¥an
18 - = T1
4) Displayed!

2 Hewo

1) Click [View] — [Docking Window]
— [Watch(1 to 4)].

* In this example, select "1".

2) The Watch 1 window is displayed. Select a
row to be edited. Enter "T0" in the Device
Label column.

3) The input device or label is registered.

4) Click [Online] — [Watch] — [Start Watching].

The current value of the registered device or
label is displayed in the window.



6.7 How to Create Comments

Use the keyboard to input the program above or read it from a folder on the desktop.

Project name

QEX15

Program name

MAIN

The following is an example of a printed out ladder with comments.

T K6
0 T0
0.3s-tim 0.6s-tim
er er No.1
TO K3
5— 1 T
0.6s-tim 0.3s-tim
er No.1 er
M1
Flickeri
ng every
0.9s
M2
X7
12— | Y77
Starting
operati
on
M1 K1000
14 — | c2
Flickeri Product
ng every count
09s
{BCD 2 EGI
Product
count
c2
24 — | {RST cC2 1
Product Product
count count
TO
29 — | Y70 )
0.8s-tim External
er No.1 display
by flic
ker
Y71
TO
32 —F Y72
0.6s-tim
er No.1
Y73
T200 H K30000
35 ‘ T200
[DBCD T200 K5v40
X0
43 — | {TRACE }
Trigger
ON
X1
45 — | {TRACER }
Clearing
reset
47 {END  }




(1) Flowchart of when creating comments

Set the device range on which comments are attached.* I
\4 ¢
Double-click the comment file on the workspace. I
\4
Create comments. I
[
] When attaching comments to other devices
Save the project.

Read and confirm the ladder with comments I

*: This procedure is necessary for specifying the device comment range.

POINT

Comments are used for displaying functions or applications of each device.
Up to 32 characters are available.




(2) Creating comments

1) Double-click "Global Device Comment" in the
project list. The Device Comment screen is
displayed.

Double-click!j

evice Initial Value

sl : . _ == 2) Click a comment area and enter a comment
: as shown on the left.

— 2) Enter comments! | —

3) Enter "Y70" in the "Device Name" list box.

4) Press the key.

—{ 5) Enter comments!

5) Click a comment area and enter a comment
as shown on the left.

(To the next page)



(From the previous page)

T Device Comment COMMENT

wod [0 =] 6) Enter "M1"!

7y
]
1

— 8) Enter comments! |

|+

(L Gie-trres Bo ]
e |
*

-( 11) Enter comments! |

r'y
|

H 14) Enter comments! )

6) Enter "M1" in the "Device Name" list box.

7) Press the key.

8) Click a comment area and enter a comment
as shown left.

9) Enter "T0" in the "Device Name" list box.

10) Press the key.

11) Click a comment area and enter a comment
as shown left.

12) Enter "C2" in the "Device name" list box.

13) Press the key.

14) Click a comment area and enter a comment
as shown left.



(3) Saving comments

1) Click [Project] — [Save As].

B MELSOFT Series GX Works?2

EW‘ Edt Find/Replace  Compile  Wiew
(9 Hew... Chrk+N
:| ¥ open... Ctri+o
“ Close
; B Save Chrl+5
‘ Save As... : |]
': CDmressIUnpack‘? 3
5 Werify, .,
:.: Project Rewision 4
i Change PLC Twpe...

Change Project Tvpe

b

Save As 5] 2) The Save As dialog box is displayed.
Sk Specify (or select) a workspace name and
I R | click the | Save | button.

‘WorkspaceProject List:
[ PLC Type  Titke A
QUELICH
QOSLoH
QosUDH =
QOsLIDH =1
QOELDH
QOELoH
ANt in &
| 8
wiorkspace Name: I SCHOOL
Project Mame: i QERIS

Tile: |

2) Click!

v Include revisions

¥ In

Cancel |

Switch the window by clicking this button

Save as a Single File Format Project... | when you want to use single file Format project.
(MELSOFT Mavigator does not support this Format. )




(4) Displaying a ladder with comments on GX Works2 screens

Wiews | Online  Debug  Diagnostics  Tool  Window

Toolbar

t Statusbar

3

Color and Font..,

Mate Chrl+Fa

Display Lines of MJ 1) Click! Llue(m...

Docking Window 3
| Comment M Chrl+FS
Statement Chl+F7

Display Format for Device Comment(g). ..

Mon-Display Ladder Block Chrl4+Mum -

Display Ladder Black Chrl+Muni +

<

2) Comments are displayed on the ladder screen.

1) Click [View] — [Comment].

KB

T
0 —F
0.3z-tim
ar

T

0.Gs-tim
et Mol

w7
12—}
Starting
operati
an

k1
14— |

Flickeri
hi every
0.9z

{Bco o2
Product
caunt

TO
0.6s-tim
er Mol

k3
T1
0.3s-tim
ar

P
Flickeri
ng every
0.9z

kA2

i

k1000

Product
caunt

k4vEd




POINT

In addition to device comments, statements and notes can be created on the ladder screen.

« Statement : Comment for explaining functions or applications for the ladder block. Up to 64
characters are available.

* Note : Comment for explaining functions or applications for outputs and commands. Up to 32
characters are available.

Statement

Note ————¥ Counupn i3
1 k1000
14— | (c2
Flickeri Product
ng every count

0.9:

1" <Displaying product count__ 3]

{gco o2 Kaven ]
Froduct
count

« Creating statements
Click and double-click a symbol where a comment is to be attached.
The Enter Line Statements dialog box is displayed. Enter a comment and click the button.

b1
14|
Flickeri
ng every
0.9z

Enter Line Statement

f* InPLC |Prugram For product count|
" In Peripheral |~ Display in Mavigation Window Exit

« Creating notes
Click and double-click an output or a command where a comment is to be attached.
The Enter Symbol dialog box is displayed. Enter a comment and click the button.

K1000
{2
Product
court
Enter Note El
* InpLc | Count up to 1000
" In Peripheral Exit

 Select "In PLC" or "In Peripheral" for statements and notes.

“In PLC" : The data of statements and notes is stored as a part of a program. This enables the
data to be stored in CPUs at factories. However, a lot of program memory capacity
of the programmable controller CPU is required.

"In Peripheral" : The data of statements and notes is stored in the peripheral device (personal
computer) separated from the program. Since a program requires only one extra
step per one location, less program memory capacity is required on the
programmable controller CPUs. However, when programs are modified at factories,
programs in GX Works2 in the peripheral device (personal computer) and those in
programmable controller CPUs do not match. Carefully handle the data.

6-22




6.8 Setting Security for Projects

This section explains how to set security for projects to protect the projects and the
data in the projects.

Setting security restricts accesses to projects.

Also, setting security prevents data such as POUs, device comments, and
parameters, which are created by the user, from erroneous modifications or
disclosures to unauthorized users.

POINT

Access levels and access authority

Setting an access level to each user restricts accesses to each data.

An access level is an operating authority given to a login user of the project.

The following five levels are available as the access levels. Data that can be edited by
a user having lower access level can also be edited by a user having higher access

level.
Access level Operating authority
Higher Administrators <Administrator level>
All operations are possible.
Developers (Level 3)
Developers (Level 2) <Developer level>
P Security setting, data access, and a part of operations are restricted.
Developers (Level 1)
<Operator level>
Users Only access to project data is possible.
Lower Data cannot be read from the programmable controller CPU.
<Example>

The data with access authority of Developers(Level 2) can be edited by login users
with the access level of Developers(Level 2) or higher (Administrators,
Developers(Level 3), or Developers(Level 2)).




6.8.1 Setting and resetting security for projects

This section explains how to set security for an open project and how to reset the

security.

(1) Setting security for projects
Set a security for a project.

Once security is set for a project, user authentication is required when the

project is opened again.

[BE MELSOFT Series GX Works2

i project | Edt Find/Replace  Comple  Wiew Online Debug  Diagriostics 1

) Mew.. Chrk+h 7 by | B ) gl | M
9 Open.. Chrl+C B
{9 ° M e
| Close
£ H. i S k] [PRG]Write MAIN 48 Step %
' 28VE 0 T S 1 L ——
H Save fs.. PRG]Write MAIN 48 Ste|
i P
4 CompressfUnpack » T

Delete... o

werify... a4

Project Revision » 51— |

Change PLC Type...
Change Project Typs

Object »

Inteligent Eunction Madule »

Open Other Data

Export ko G¥ Developer Format File...

Library 3
Security 4 Change Pa t\/nrd
Prink{2)... User Management. ..

Print Preview(E)... Data Securiby Setting. ..

Print Window. ..

User Addition

Please enter the user name, access level and password, re-enter the password to confirm,
and then dlick [OK].

Please enter the password with 6 to 32 si ic characters,

alphabets A-Z, a-z, single space and I E iel o, Passwords

are case-sensitive,

/[
J MITSUBISHI

Administrators -

Authorized to Lse Al Functions,

User Mame:

Access Level;

Passward; J stk

Re-enter Password: \| sttt

3) Cl |C|(| Ok | Cancel

(2) Resetting security for projects

1) Click [Project] — [Security] — [User
Management].

2) The Use Addition dialog box is displayed.
Enter the following items.

User Name - MITSUBISHI
Password : MITSUBISHI
Re-enter Password : MITSUBISHI

* When the user name or login password is lost,
logging in to the project is disabled. Do not
enter any other user name or password other
than the above.

3) After entering them, click the button.

Security is set for the project.

Deleting all users resets the set security of a project and returns the project to
the status without security. (Refer to section 6.8.2.)



6.8.2 Managing (adding, deleting, and changing) users

This section explains how to manage the registered statuses of users for a project
with security and how to add, delete, and change users.

This function is available only when a user logs in a project with the access level of
"Administrators" or "Developers".

[Displaying the User Management screen]

1) Click [Project] — [Security] — [User

EW‘ Edit Eind/Replace  Comple Wiew Online Debug  Diagnaostics |
o )t QN oy 7 e o | ) B | o Management].
I o S BT
] cse R
I B seve Chrl45
Save fis...
; Compress/Unpack » T
Delete... g 4/!/;/7
werify... T0
Project Revision » a —| }
Change PLC Type...
Change Project Type
Object »
Intelligent Eunction Module 3
Open Other Data »
Export to GY Developer Format Fie... , 1) Click!
Library »
Security 3 | Changs pa ¥
Print{2)... Lssr Management .,
Print Preview(E)... ) ] Daka Security Setking. ..
Prink Window. . [
User Management 3] 2) The User Management dialog box is
displayed.

Add, change ar delete users,

L. .L'EF the Project{QEX15) . .
S The methods for adding users, changing user

R information, changing passwords, and
User Mame Access Level

e — T deleting users are explained from the next
page.

Add. .. Delete... Change...

~ Password{MITSUBISHI)
To change MITSUBISHI's password, click [Password Setup].

Password Setup...
OF | Cancel J




[Adding users]

Add a user to a project with security.
A user whose access level is higher than that of the login user cannot be added.

User Management gl

Add, change or delete users.

User List for the Project{QER15)

Number of User Registrations 1 {128

User Name Aeress Lavel |
MITSUBISHL Administrators

Delete... Change...

 Password(MITSOBISHT,

To change MITSUBISHT's passward, click [Password Setup],

Password Satup...
oK Cancsl

b

User Addition X

User Addition

Please enter the user name, access level and password, re-enter the password to confirm,
and then click [OK].

Please enter the password with & to 32 sinale.) ig characters,

alphabets A-Z, a-z, single space and 1" 2) Entel’ itemS! |}os. Passwords

are case-sensitive,

User hame: I Developers

Access Level: DevelopersiLevel3) -

Security settings, Data accessing and some operations are restricted.

Password: ] oy

Re-enter Passward: \| seeeretes

3) Click! Cancs

b

User Management r)?

#Add, change or delste users,

User List for the Project{QER15)

Mumber of User Registrations 2 /128

User Name Access Level |

Add... Delete... Change. ..

[~ Password{Developers) -

Ta change Developers's password, click [Password Setup].

Password Sstup...

O ‘ Cancel l

1) Click the button on the User

Management screen.

2) The User Addition dialog box is displayed.
Enter the following items.

User Name : Developers
Access Level : Developers(Level3)
Password : Developers

Re-enter Password : Developers

3) After entering them, click the button.

4) The user (Developers(Level3)) is added.



[Changing user information]
Change the access level of the user added on the previous page from
"Developers(Level3)" to "Users".
The information of the login user and of a user whose access level is higher than
that of the login user cannot be changed.

User Management
Add, change or delete users.
User List for the Project{QER1S)

Mumber of User Registrations 2 [128

X

User hame J Access Level J

1) Select!

2) Click!

Change... [i

- Password(Developers) -

To change Developers's password, click [Password Setup].

Password Setup... i
OF |

Caneel ]

b

Change User Data

Change User Data

Please enker the user name; access level, and then click [OK].

3) Select!
User Mame: Developers

Access Level:

DevelopersiLevel3)

Adrministrators
Developers(Levels)
Developers(Levelz)

nfan restricted,

4) Click!

i

|

User Management

fidd, chang or delete users.

User List For the Project({QER15)

Number of User Registrations 2 {128

| User Mame
MITSUBISHD
JEY JErS

Devi

| Access Level |
Administrators

Add..

potete... | [ change.. |

Ta change Developers's password, click [Password Setup].

[~ PasswordiDevelopers) -

Passward Setup...
Ok Canesl

E3

1) Select the user name "Developers".

2) Click the button.

3) The Change User Data dialog box is
displayed. Select "Users" from the "Access
Level" list box.

4) After selecting it, click the button.

5) The access level of the user "Developers" is
changed.



User Management

Add, change or delete users,

User List For the Projeck{QEX1S)

[Changing passwords]

Change the password of a user selected in the list on the User Management screen.
The password of the login user and of a user whose access level is higher than that
of the login user cannot be changed.

To change the password of the login user, click [Project] — [Security] — [Change
Password].

x| 1) Select the user name "Developers".

2) Click the | Password Setup | button.

Mumber of User Registrations 2 {128

‘ User Mame

] Access Level ]

Passmard{Developers)

1) Select!

To change Developers's password, click [Password Setup].

Add... J Delste... ichange. ..
2) Cllckl Password Setup. .. hl
OK I Cancel J

Change Password

Change Password

Please enter a new password, re-enter the password to confirm, and then click [OK],

Please snter the password with © bo 32 single-byte charact 3) Enter paSSWOI'd' NeW Password . Usersl

alphabets 4-Z, a-z, single space and 1"#§%a(0%+, - /i) <=

b

(] 3) The Change Password dialog box is
displayed. Enter the following items.

B ] Re-enter Password  : Usersl
Mew Password: ektottids
4) After entering them, click the button.
Re-enter Password: ektottt
( 4) Click! )—>[ o |) v The password of the user "Developers" is

changed.

[Deleting users]

Delete a user selected in the list with the  Delete.. button on the User
Management dialog box.

The current login user cannot be deleted.

However, when the registered user is only "Administrators" and no other users to be
deleted exist, the current login user can be deleted.

When all users are deleted, security is reset.



6.8.3 Logging in projects

A user authentication is required for opening a project with security.

1) When a project with security is opened, the
o User Authentication screen is displayed.

and click the button.

Vs et the e nams s passwrd, snd ek o, L 1) ENTET items! Enter a user name and a password for log-in,
P

User Mame: MITSUBISHI
—_— [L | Enter the following user name and password,
which are set in section 6.8.1.

l) Cl |Ck' Ok Cancel

User Name : MITSUBISHI
Password : MITSUBISHI

2) The project is displayed.



6.8.4 Changing access authority for each access level

This section explains how to set an authorization of displaying and saving data for
each access level.

The access authority of access levels higher than that of the login user cannot be
changed.

When the access level of the current login user is "Users", the access authority
cannot be changed.

[BF MELSOFT Series GX Works2
{| Project | Edit  FindiReplace  Compile  Wiew Orfine  Debug  Diagnostics

1) Click [Project] — [Security] — [Data Security

09 e T Setting].
;| E% open... CtrHo
[ o
S save Ctri+s
i Save As..
g CompressjLinpack 3
4 Delete, .,
Verify..
d Project Revision (3

Change PLC Type...
Change Project Type

Ohbiject 3

Inkelligent Eunction Madule »

Open Other Data 3

Export to GX Developer Format Fie. ..

1) Click!

Library »

Security >‘ | Change Easjword.‘.
Print(3...

Print Preview(E)... Diata Security Setting. ..
Print Window, .,

Print Windaw Preview, .

Data Security Setting

2) The Data Security Setting dialog box is

Please set access authority b access objects, and then dlick [OK]. d ISpl ayed .

Access Autharity |

3) Select a target item from Access Object.

Access Object

Parameter
Intelligent Function Module:
A ¥ Global Device Comment Administratars
1= POU =
& DevelopersiLevel 3)

Access Authority

4) Set "Enable" or "Disable" for reading and
writing data from Access Authority for each
access level by moving the slider.

DevelopersLevel 2)

Developers(Level 1)

Users

~Description of Access Authority

Read... Displays Project Data 5) Click the button.

Write... Edit Project Data

3) Select!

5) Click! Cancel




6.9 Sampling Trace Function

This function is used to acquire data at the specified timing to find how device values
change during program operation and to trace the changes displayed in time series.
For details of the sampling trace function, refer to the manuals of each CPU module.

In this example, the device value at an error occurrence is acquired.

Project name TRACE
Program name MAIN

0 } [BIN K120 ol

4 [END

As a preparation, follow the procedure below.

i 1) Click the "PLC RAS" tab on the Q Parameter
craeesemes Setting dialog box.

2) Select "Continue" from the Computation
Error list box in the Operating Mode When
— There is an Error area.

M Do ey Collcton [1sbaigart Furceon Mot
% Callecton of realigent Prcen madde e htoees o vokd.

reesroeie{ 2) Changel | e 3) Click the button.
4) Write parameters and programs to the CPU.
et | e wors| et | 0w [[od ) oo |




(1) Setting the sampling trace

JLNTRACE - [[PRGIWrite MAIN 5 Step]

Debug | Disgnostics  Tool  Window  Help
£l start/sop Simulation

1) Click [Debug] — [Sampling Trace] —
[Open Sampling Trace].

Y

Instructions Unsupported by Simulation

=

Modiy Valuz. ..

Forced Input Output Registration/Cancellation. ..

Device Test with Execution Condition

Sanipling Tracs

| AT

Sgan Time Measurement., .

b

Step Execution
Break Setting
Skip Setting

: |

' | 1) Click!

Lo

| ATRACE

Drtin | Dooses ool rdow el
Bl Btizon Smasen

orond Irgat Oukgnt Ragts stionfCareslaticn. .
Device Test whh Execution Condion

:»-!?--Jﬂl L B

»

Sprping Trace
5o Epecution
frasksuctn
Ship Sty

v

&

TrcaSoig.. .

B

~ 1 3) Clickl

S

(To the next page)

2) The Sampling Trace screen is displayed.

3) Click [Debug] — [Sampling Trace] —

[Trace Setting].



(From the previous page)

Trace Setting

Setting of Executing and Sawn 5) Cl ICI(I

~Trace Execution Method -
(¢ Execute after gverwriting current trace settings in the PLC

€ Exerute using existing trace settings in the PLC

Trace Data (setting+result) Storage

Target Memary (ERTE L)

|<—| 4) Select!

File: Name | M ~|

Trace Auta Startup Setting

|~ start sampling trace automatically when the power is burned OM in tracing.

End Setting Cancel

b

Trace Setting, [z|

Setting of Exeruting and Saving Condition Setting ]

~Trace Count Setting [~ Additional Information -

Total Count 8192 Count ™ Time
Count Before Trigger | 4096 '1 Count
Count After Trigger | 100 Count

-Data Acquisition Timing Setting -
% Each Scan-

I Program Name

[~ Trigger Condition Setting -
(" At the Time of Trace Instruction Exscution-
" Specified Interval -
s (1 ko 5000)

Ak the Time of Manual Trigger Execution

" Each Multiple CPU High Speed Transfer Cycle-
% 0,88 ms (1 to 50)

et Setting

" Detall Setting

End Setting Cancel

<

(To the next page)

4) The Trace Setting dialog box is displayed.
Select "Standard RAM" from the "Target
Memory" list box.

5) Click the Condition Setting tab.

6) Check "Detail Setting" in the Trigger
Condition Setting area and click the
| Setting Change | button.




(From the previous page)

Detail Setting - Tripger Condition
7 Device

7) The Detail Setting - Trigger Condition dialog

Deveelee > Emer : - box is displayed. Set the following items.
il nter item an set} .

ﬁ L In this example, set error occurrence as
o = trigger condition.

Address

Comment

Device/Label : SMO

o Condition . -P-
—ar—
8) Click the button.
9) The Detail Setting - Trigger Condition dialog

box disappears. Click the

button to close the Trace Setting dialog box.

r

I8 Sampling Trace 10) Set devices to be traced on the Sampling

1 Devios/Label Trace screen as shown on the left.

11) Check the check box to display the trend
graph of SDO.

im Sampling Trace

Dev'lcea’Lbell Device Eomment ata Type Radiz | erticaIAxi ;

Eit

word[Signed]

| »

word[Signed]




(2) Starting the sampling trace

1) Click [Debug] — [Sampling Trace] — [Start

Dol | Dognostics Joo Windee fep
L e R LT Trace].
xr‘:‘mmxm i 1) Click!
Samping Trac v 1
| | sk sateg » j 3
! S Setlirny " £ Marial Trge

MELSOFT Series GX Works2 2) The message shown on the left is displayed.

': Label of trace setting, device comment, label comment will nat written ko PLC, CIICk the bUtton.
.

Furthetmore, devicefdata that data bype is set by double waord or FLOAT might be parting.

Are you sure you wank ko conkinue th_e operation?

3) The Trace Data Storage Status screen is
displayed when the sampling trace is started.

Diata After Trigger: 0%

After confirming that the total data reaches
StandardRAM |

100%, operate digital switches to generate
an error.

AT

4) The trace result is displayed on the Sampling
Trace screen.




(3) Checking the trace result

1) Scroll the trend graph screen to the trigger
point to check the device value at an error
occurrence.

00 0o Wonlagred ore [] £l

POINT |

Saving trace data to a personal computer
Click [Debug] — [Sampling Trace] — [Export CSV Data]. The following dialog box is displayed.

Export CSV Data E‘El
Savein |59 SCHOOL x| o+ Bk E-
_.2, I5)GH warksz L] Tracel.csv
[CDINDES REGISTER
My Recent i08-11
Documents ce-12
I C108-14
Ch0e-18
Desktop B=0Ext
C0ERT
_j (i’ 5]
C0ERID
My Documents SyoEus
. CBGEX1S
g’ ETRACE
My Computer
" File nare: ITrace1 = __'_] Save ’
MyMNetwork  Saveaslpe  |C5W Fie(“osv) = _EirEEI_J
Places

After entering a file name, click the button.




CHAPTER 7 PROGRAMMING INTELLIGENT FUNCTION MODULE
7.1 Intelligent Function Module

(1) Intelligent function module type
On programmable controller CPUs (hereinafter referred to as QCPUs), some
functions are not supported or are limited in use. Intelligent function modules
support those functions instead of QCPUs.
Therefore users need to select an intelligent function module that is appropriate
for the purpose involved.
QCPUs are compatible with QCPU-compatible intelligent function modules.
The following table shows examples of the intelligent function modules.

Table 7.1 Example of intelligent function module

Number of I/O ) Module current
Name . ) Function .
occupied points consumption
Input module that converts;
. 0 to 20mA — 0 to 4000 5VDC
Analog-digital converter . ) .
16 points (in standard resolution mode),
module (Q64AD)
0 to +10V — 0 to +4000 0.63A

(in standard resolution mode)

5vDC
Output module that converts;
. 0 to 4000 — 0 to 20mA
Digital-analog converter ) ] ] 0.33A
16 points (in standard resolution mode),
module (Q62DAN) 24VDC

0 to £4000 — 0 to 10V
(in standard resolution mode)

0.12A

(2) Using intelligent function modules with CPUs
An intelligent function module can be installed on any 1/O slots on a main base
unit and extension base unit.

Intelligent function module
[Used number]

supply 16 points of X/Y80 to 8F,

16 points of X/Y90 to 9F

Figure 7.1 Installation of intelligent function module



7.2 Data Communication between Intelligent Function Modules and CPUs

An intelligent function module and a CPU exchange mainly two formats of data.

Bit data ------------ Signals that use input Xs and output Ys
Word data -------- 16-bit data or 32-bit data
QCPU Internal configuration of the intelligent function module
(Programmable controller CPU)
P XIY =
< Function ©
sa Input X | cpu £
20 < > > £
= i Output ¥ (Bit data) (w
@ g <
g” 1 2 = Buffer memory
o >
o _8 9 Reading data |
S
% 14
e Writing data (Word data)

Figure 7.2 Internal configuration of the intelligent function module



7.2.1

I/O signals to CPUs

For 1-bit signals exchanged between a QCPU and an intelligent function module,
input Xs and output Ys are used.
Xs and Ys here do not mean external 1/0s but symbols that are used in a sequence
program to exclusively represent I/O signals of intelligent function modules. Also
note that I/O numbers are assigned according to the slot where the intelligent
function module is installed.

[X]

QCPU

Intelligent
function module

X | X| XX

READY signal

Operating condition
setting completed

A/D conversion completed
Error

Figure 7.3
X from intelligent function module

[Y]

QCPU

Intelligent
function module

Output enable
User range
writing

Channel change

Synchronous
output

<< < |=<

Figure 7.4 Y from CPU

Xs in a sequence program represent signals
that are input to a QCPU from an intelligent
function module. These signals are
generated on an intelligent function module.
Note that the Xs are used as contacts in a
program. The following is examples of the
signals.

(1) READY signal
This signal notifies a QCPU that an
intelligent function module started up
normally at power-on and is ready for
operation.

(2) Operating condition setting completed
This signal is used as an interlock
condition for turning Operating condition
setting request (Y9) on/off when the
following settings are changed.

» A/D conversion enable/disable setting
(buffer memory address 0: Un\G0)

» CHO Average time/average number of
times
(buffer memory addresses 1 to 8:
Un\G1 to Un\G8)

» Averaging process setting
(buffer memory address 9: Un\G0)

SETs, RSTs, or OUT-Ys represent output
signals transmitted from a QCPU to an
intelligent function module. These signals
are generated on a QCPU. Note that they
are used as coils or contacts in a program.

(Example) D/A converter modules output an
enable instruction (output enable)
before outputting analog values
that were converted from digital
values.



7.2.2 Data communication with intelligent function modules

Data is transmitted or received in 16-bit or 32-bit units. Intelligent function modules
have a buffer memory to store those data.

QCPU

Intelligent function module Buffer memory address

0 | DI/A conversion enable/disable

<

1| CH1 Digital value

Reading data

2 | CH2 Digital value
Data

Buffer <:| 3

memory to| System area (use prohibited) Eﬁ;ﬁ:lgyag%pu
10

Writing data

> 11| CH1 Set value check code 7
12| CH2 Set value check code

Example of memory map: Q62DAN D/A converter module

1)

@)

Figure 7.5 Buffer memory

QCPUs can read and write data to and from the buffer memory. Also note that
some modules can write data to buffer memory from peripheral device via an
interface.

In a buffer memory, space of one word (16 bits) is reserved for each intelligent
function module's unique address.

The smallest address is 0, and these addresses are used to specify a target
module to read or write. The minimum unit is one word. Data of 17 bits to 32
bits is treated as 2-word (32-bit) data.

B15 B14 B13 B12 B11B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

0 ojojz2fofojofa2fofajofo

A \ /
N
Data part

Sign bit
1: Negative Indicated here is +276.
0: Positive (Negative digital values are represented
in two's complement.)

®)

Figure 7.6 Example image of buffer memory content (D/A converter module)

Figure 7.6 shows 16 bits of the buffer memory of a D/A converter module where
a digital quantities have been written. The number is obtained from digital
quantity that a QCPU wrote to the buffer memory within the range from -4096 to
+4095 in signed binary (16 bits long).

A buffer memory is a RAM.



7.3 Communication with Intelligent Function Module

7.3.1 Communication methods with intelligent function modules

The following table shows the communication methods between a QCPU and an

intelligent function module.

Table 7.2 Communication method with intelligent function modules

Communication . .
Function Setting method
method
Initial setting, Performs initial settings and auto refresh settings of intelligent function modules.
Auto refresh These settings allow writing/reading data to/from intelligent function modules regardless
setting of communication program creation or buffer memory address.
Ex.) When A/D converter module Q64AD is used
« Initial setting .« A/D conversion enable/disable setting
» Sampling/averaging processing specification,
» Time average/number of times average specification,
 Average time/average number of times specification Use GX Works2.
(Set data in auto refresh settings is stored to the
intelligent function module parameter on a QCPU.)
 Auto refresh setting : Set a device on a QCPU to store the following data to.
« Digital output from Q64AD
* Maximum and minimum values of Q64AD
* Error code
(Set data in auto refresh settings is stored to the
intelligent function module parameter on a QCPU.)
Device initial Writes set data in device initial settings of intelligent function modules to the intelligent Use GX Works2 to
value function modules at the following timings. specify the range
At power-on of a QCPU for intelligent
* At reset function module
« At switching from STOP to RUN devices (UO\GO).
FROM/TO Use this instruction
instruction Read or write data from or to the buffer memory on an intelligent function module. in a sequence
program.
Intelligent Directly handles the buffer memory on an intelligent function module as a device of a Specify this device
function module QCPU. as adeviceina
device (UO\GO) Unlike "FROM/TO instruction”, this requires only one instruction for processing data that sequence
is read from an intelligent function module. program.
Intelligent . .
function module o ) . . - . pse this instruction
dedicated Used to simplify programming for using the functions of intelligent function modules. in a sequence
instruction program.




7.4 Intelligent Function Module System in Demonstration Machine

Use an A/D or D/A converter module to convert analog signals/digital data that are
input with the volume or digital switch on the demonstration machine.

|D/A converter module|

A/D converter moduIeJ l

QX | QY | Q64 | Q62
Q61P |QCPU |Vacant| 42 | 42P | AD | DAN
slot | (64 | (64 | (16 | (16
points) points)points)(points
LL LL LL

Y40 to Y7

PIX/Y80 to X/Y
X/Y90 to X/YO

(Channel 1) (Channel 1)
\% \%

Voltmeter for input voltage Voltmeter for output voltage

Input volume




7.5 Q64AD Analog/Digital Converter Module

7.5.1 Names of parts

The following explains the parts of Q64AD.
For details, refer to the User's Manual.

Q64AD

1

QB64AD
—» RUN

—» ERROR

=IO

Ol |(N|o|a|d|W|N|F

=
[N

=3
N

=
w

SIO

=
N

=
[é)]

=
2]

=
~

=
o]

e
TANTCANTATACACATATNTN ()

Description

1)
2)
Name and
No.
appearance
1) RUN LED

Indicates the operation status of the A/D converter module.

2) | ERROR LED

ON : In normal operation

Flicker : In offset/gain setting mode

OFF : 5V power failure or watchdog timer error occurred
Indicates errors and the status of the A/D converter module.

ON . Error occurred

OFF . In normal operation

Flicker : Switch setting error occurred
Values other than 0 has been set to the switch 5
on the intelligent function module.




7.5.2 A/D conversion characteristics

(1) AJD conversion characteristics on voltage inputs
(For analog input range from -10 to 10V in a standard resolution mode)

4000

-

%

Digital output value
o

— Digital output h

> >
o w0
o o
o O
S o
n

-10V 0 1ov
Analog input voltage — Input voltage

Figure 7.12 A/D conversion characteristics (voltage input)

A/D converter modules convert analog values input from other devices to digital
guantities so that CPUs can operate those values. On voltage inputs, for
example, A/D converter modules convert -10V to a quantity of -4000 and 10V to
4000. This means that the modules convert an input voltage of 2.5mV to a
digital quantity of 1, and abandon values smaller than 2.5mV.

(2) A/D conversion characteristics on current inputs
(For analog input range from 0 to 20mA in a standard resolution mode)

4000

A
%

Digital output value
o

— Digital output i

<
S
o
S
Q
o
=

S
Ire)
o
S
o
=

-4000 — Input current
-20mA 0 20mA

Analog input current

Figure 7.13 A/D conversion characteristics (current input)

The modules convert current an input of OmA to 0 for an output, and 20mA to
4000. This means that the modules convert an input current of 5pA to a digital
quantity of 1, and abandon values smaller than 5pA.

REMARK

A voltage or current value that is equivalent to a digital value of 1 through A/D
conversion (maximum resolution) differs depending on the setting of the
resolution mode (1/4000, 1/12000, 1/16000) or the output range.




7.5.3 List of /O signals and buffer memory assignment

(1) Listof I/O signals
The following shows a list of the 1/O signals for the A/D converter modules.
Note that I/O numbers (X/Y) shown in this section and thereafter are the values
when the start /O number for the A/D converter module is set to 0.

Signal direction: CPU «— A/D converter module Signal direction: CPU — A/D converter module
Device No. (input) Signal name Device No. (output) Signal name
X0 Module READY YO
X1 Temperature drift compensation flag Y1l
X2 Y2
X3 Y3
X4 w Y4 Use prohibited*l
Use prohibited
X5 Y5
X6 Y6
X7 Y7
X8 High resolution mode status flag Y8
%9 Operating condition setting vo Operating condition setting
completed flag request
XA Offset/gain setting mode flag YA User range writing request
XB Channel change completed flag YB Channel change request
XC Use prohibitedk1 YC Use |orohibited*1
<D Maximum value/minimum value reset vD Maximum value/minimum
completed flag value reset request
XE A/D conversion completed flag YE Use prohibited*l
XF Error flag YF Error clear request
POINT

*1: These signals cannot be used by the user since they are for system use only.
If these are turned on/off by the sequence program, the functioning of the A/D
converter module cannot be guaranteed.




(2) Buffer memory assignment (Q64AD)
This section explains the assignment of the Q64AD buffer memory.

POINT

Do not write data to the system areas or areas to which writing data from a
sequence program is disabled. Doing so may cause malfunction.

Buffer memory assignment (Q64AD) (1/2)

Address Description Default R?a(ji
Hexadecimal Decimal write

OH 0 A/D conversion enable/disable setting 0 R/W
1H 1 CH1 Average time/average number of times 0 R/W
2H 2 CH2 Average time/average number of times 0 R/W
3H 3 CH3 Average time/average number of times 0 R/W
4H 4 CH4 Average time/average number of times 0 R/W
5H 5

System area - -
8H 8
9H 9 Averaging process setting 0 R/W
AH 10 A/D conversion completed flag 0 R
BH 11 CH1 Digital output value 0 R
CH 12 CH2 Digital output value 0 R
DH 13 CH3 Digital output value 0 R
EH 14 CH4 Digital output value 0 R
FH 15

System area - -
12H 18
13H 19 Error code 0
14n 20 Setting range (CH1 to CH4) 0
15H 21 System area - -
16H 22 Offset/gain setting mode Offset specification 0 R/W
171 23 Offset/gain setting mode Gain specification 0 R/W

*1: Indicates whether reading from and writing to a sequence program are enabled.
R: Read enabled
W: Write enabled



Buffer memory assignment (Q64AD) (2/2)

Address Description Default Re_a?i
Hexadecimal Decimal write
18H 24
System area - -
1DH 29
1EH 30 CH1 Maximum value 0 R/W
1FH 31 CH1 Maximum value 0 R/W
20H 32 CH2 Maximum value 0 R/W
21H 33 CH2 Maximum value 0 R/W
22H 34 CH3 Maximum value 0 R/W
23H 35 CH3 Maximum value 0 R/W
24H 36 CH4 Maximum value 0 R/W
25H 37 CH4 Maximum value 0 R/W
26H 38
System area - -
9DH 157
9EH 158
Mode switching setting 0 R/W
9FH 159
AOH 160
System area - -
C7H 199
C8H 200 Pass data classification setting*2 0 R/W
C9H 201 System area - -
CAH 202 CH1 Industrial shipment settings offset value*2 0 R/W
CBH 203 CH1 Industrial shipment settings gain value*2 0 R/W
CCH 204 CH2 Industrial shipment settings offset value*2 0 R/W
CDH 205 CH2 Industrial shipment settings gain value*2 0 R/W
CEH 206 CH3 Industrial shipment settings offset value*2 0 R/W
CFH 207 CH3 Industrial shipment settings gain value*2 0 R/W
DOH 208 CH4 Industrial shipment settings offset value*2 0 R/W
D1H 209 CH4 Industrial shipment settings gain value*2 0 R/W
D2H 210 CH1 User range settings offset valuek2 0 R/W
D3H 211 CH1 User range settings gain value*2 0 R/W
D4H 212 CH2 User range settings offset valuek2 0 R/W
D5H 213 CH2 User range settings gain value*2 0 R/W
D6H 214 CH3 User range settings offset valuek2 0 R/W
D7H 215 CH3 User range settings gain value*2 0 R/W
D8H 216 CH4 User range settings offset valuek2 0 R/W
D9H 217 CH4 User range settings gain value*2 0 R/W

*1: Indicates whether reading from and writing to a sequence program are enabled.
R: Read enabled
W: Write enabled

*2: Areas used to restore the user range settings offset/gain values when online module change is
made.



7.5.4 Adding or setting intelligent function module data

This section explains how to set the intelligent function module data.
After an intelligent function module is added to a project, the data settings
(parameters and switch settings) of the intelligent function module can be set.

1) Click [Project]

[Intelligent Function Module]

m——

7| Mew...
k| Open...
Close
= Save

Save As..

groleck Edt FndfReplace  Comple  Wiew Onlne Debug Diagnostics Tool Window  Hel

Chrl+n
Qo

s

Compress{Unpack.

Delete...

Verify,..

Project Revision
Change PLC Type...
Change Project Type

Obiject

Inkelligent Function Maodule

Mew Module, ., I

Ctr4-Shift+E

— [New Module].

Open Other Daka

Delste Module

Export to GX Developer Format File... Froperty...
Library L4 Save the Positioning Module Data...
Security 3 Read from the Positioning Module Data...
iEwpodle 5] 2) The New Module dialog box is displayed.
-~ Maduls Selection ~
Module Type IAna\ug Madule ;I
Wodde e | [oeaa0 = 3) Set the A/D converter module setting as follows.
SRS Module Type : Analog Module
Base No I_ ~|  mMounted Slat No. IS 3: Acknowlzdge If0)assignment Module Name . Q64AD
v Specify stgrtﬁ\addrsss 0080 (H) 1 Slat Occupy [16 poinks] Y Mounted S|0t NO. : 3
Title Setkin H .
( e I (Specify start XY address: 0080)
ick! ancel f
4) Click! o | e | | 4) Click the button.

3) Set!

S

[EF MELSOFT Series GX Works2 C:\sd}

oject Edt  FindiReplace  Complle

Project

=1+ Parameter
B PLC Parameter

i

Metwo
Remol;

witch Setting

& Parameter
Auto_Refresh

rk Parameter
& Password
nction Module

L

(To the next page)

5) The specified intelligent function module data are
added to the Project window.



(From the previous page)

<

[ MELSOFT Series GX Works2 C:\5¢}

i Project Edt EindfReplace  Compis

6) Double-click Switch Setting.

=1 (8§ Parameter
- PLC Parameter
(Bl Metwork Parameter
E Remots Password
E-iZ) 1

6) Double-click!

#8l Auto_Refresh

T

Switch Setting 0080:Q64AD [2‘

7) The Switch Setting screen is displayed.
' CH ‘ ( 7) Setl j Set Input range for CH1 to "0 to 10V".

8) Click the button.

e T
| cH3 4 to 20mA
CH 4 to 20mA

Temperature Drift Compensation Setting

[with temperature drift correction -

Resolution pode Setting

|Mormal Resolution Made |

Drive Made Sekting

[Mormal {AfD Converter Processing) Mode -l

* This dialng setting is inked to the Switch Setting of the PLC paramster.
Default value will be shown in the dislog
iF the: Switch Setting of the PLC parameter contains an out-of-range value,

8) Click!

b

FFF MELSOFT Series GX Works2 C:\SC}

Broject  Edit EndjReplace  Complle

9) Double-click Parameter.

Caas b B
=) (5 Parameter
o PLC Parameter
([ Metwark Parameter
& Remate Password
£ (23 Inteligent Function Module
= () 0080:064AD

9) Double-click!

(oL

10) The Parameter screen is displayed.
Set "A/D conversion enable/disable setting" for CH2
to CH4 to "1:Disable". (Only CH1 is used.)

(To the next page)



(From the previous page)

b

11) Double-click Auto_Refresh.

ject Edit Find/Replace  Compils

Project

=) Parameter

- P pLC Parameter

: Network Parameter

H E Remoate Password
=3 Inkeligent Function Module
= @ 0080:QE4AD

: : Switch Setting

" 11) Double-click! )

12) The Auto_Refresh screen is displayed.
Set Digital output value for CH1 to "D10".

f . . . . .
Tk MELSOFT Series GX Works2 C:\SCHOOL\SCHOOLYTRACE 13) Click [PI’OJEC'[] — [|nte|||gent Function Module]
i Project | Edit FindiReplace  Compile  View  Online  Debug  Diagnostics  Tool  Window  Hel . . .
o ST _ — [Intelligent Function Module Parameter List].
i 1 i
: Open... Chrl+0
& un =
= Close i
H 0080: D) E3

E Save Chls 0:064AD]] Parameter

Save As..
; iZompressfUnpack
g
Delete...
ey DDBO:Q64AD[]-Parameter
d Project Revision
Change PLC Type... play Filter | Display Al =
hange Project Type Trem C
Object ) | Basic setting Set the A/D con
[ i .
o Intelligent Function Madule > Hew Module, ., Ctrl+Shift+E
B i
c ©pen Other Data (3 Delete Module
Export ko G Developer Format File. . Froperty... |
Library L3 Save the Po;
L Security 3 Read from 13) ClICI(I
Print(2}... Save G Configurator-OP Pata. .
Print Preview(E). .. Import GX Configurator-OfData. ..
Print indow.... Inteligent Function Madule Parameter List. ..
Print Window Presview. ..

<

(To the next page)



(From the previous page)

<

Intelligent Function Module Parameter List

Intelligent Function Module Parameter Setting Status

3

RY Address | Module Mame _ Initizlizati

0080 Q544D I Gett

Explanation

Auto RefreshiCount) | A
ting Exist(1)

Confitm setting status of the intelligent Function module, and swikch validfinvalid(*) of

intelligent Function madule parameter if necessary.

(*Checked items wil be created as inteligent function module parameter)

Intelligent Function Madule Parameter Setting Count Tokal

mal 2  (Mau4096) Auto Refrash

15) Click!

I

(Max:2048)

Close:

14) Check that "Setting Exist" is checked in Initialization
(Count) and Auto Refresh (Count) for Q64AD in the
Intelligent Function Module Parameter List dialog box.

15) Click the button.



7.5.5 Exercise with the demonstration machine

0 F——————F>=

9

(1) Sequence program

The sequence program executes a sampling processing on analog voltages
input through CH1 of Q64AD, and then converts the analog values to digital
values.

Set the start XY of Q64AD to 80 as explained before.

Project name Q64AD
Program name MAIN

A/D module READY

/ /A/D conversion completed flag

D10 KO 3 [ BCD D10 KAY50 Displays digital conversion value
of CH1 on LED

END

mM

X80: Module READY signal
X8E: A/D conversion completed flag

At power-on or reset of a programmable controller CPU, this flag turns on if
A/D conversion is ready to be executed. A/D conversion is executed once this
flag turned on.

(2) Operation of the demonstration machine

Stop the CPU and click on the toolbar.

The Online Data Operation dialog box is displayed. Click the

| Parameter + Program | button, then click the button to write data
to the CPU. After that, activate the CPU and check the following items.

(@) Turn on X3, and change input voltages for an A/D converter module with
the volume on the demonstration machine.
Analog values that have been input to the channel 1 (CH1) of Q64AD are
stored to the buffer memory (in digital value). With the auto refresh settings,
the QCPU reads the stored digital values and stores them in its data
register D10.

(b) Whenever an analog value is "-1" or smaller, O is set.
(c) The digital values are displayed on the digital display (Y50 to Y5F).



7.6 Q62DAN Digital/Analog Converter Module
7.6.1 Names of parts

The following explains the parts of Q62DAN.
For details, refer to the User's Manual.

Q62DAN

-
QBZDAN
1) > RUN

2) > ERROR

(g

O O~ || W =

E
oo\ W

IN 24vDC
) ——

o

S (1
iF6) A i
DiA I
A0~ 1V

| (i~ 20mA

| )

Name and o
No. Description
appearance
Indicates the operation status of the D/A converter module.
ON : In normal operation
1) | RUN LED

Flicker : In offset/gain setting mode
OFF  : 5V power failure or watchdog timer error occurred

Indicates errors and the status of the D/A converter module.
ON : Error occurred
OFF  :Innormal operation
2) | ERROR LED . . .
Flicker : Switch settings error occurred
Values other than 0 has been set to the switch 5

on the intelligent function module.

External power ) .
3) ) Terminal for connecting a 24VDC external power supply
supply terminal




7.6.2 DJ/A conversion characteristics

1)

)

D/A conversion characteristics on voltage outputs
(For analog output range from -10 to 10V in a standard resolution mode)

1ov

)

A

J/

Analog output voltage
o

Analog output voltage
a1
o
o
N
[§;]

I I I I I
200020012002 2003 2004

— Digital input

- 4000 0 4000
Digital input value

Figure 7.14 DI/A conversion characteristics (current output)

D/A converter modules convert digital quantities that are input from a QCPU
into analog values, and then output them. For example, the modules convert a
digital quantity of -4000 to a analog quantity of -10V and 4000 to 10V before
output. This means that the modules convert the digital input value of 1 to an
analog quantity of 2.5mV, and abandon digital input values in decimal places.

D/A conversion characteristics on current outputs
(For analog output range from 0 to 20mA in a standard resolution mode)

//%>

%

10.005mAg——

S5uA

Analog output current
o

i
10.000mAY——— !
200020012002 2003

— Input

—
Analog output current

-20mA
-4000 0 4000

Digital input value

Figure 7.15 DJ/A conversion characteristics (current output)

For current outputs, the modules convert a digital value 0 to OmA and 4000 to
20mA. This means that the modules convert the digital input value of 1 to an
analog quantity of 5uA, and abandon digital input values in decimal places.

REMARK

A voltage or current value that is equivalent to a digital value of 1 through D/A
conversion (maximum resolution) differs depending on the setting of the
resolution mode (1/4000, 1/12000, 1/16000) or the output range.

7-18



7.6.3 List of /O signals and buffer memory assignment

(1) Listof I/O signals
The following shows a list of the 1/O signals for the D/A converter modules.
The following explanation is mentioned based on the Q68DAVN, Q68DAIN,
Q68DAV and Q68DAI with 8-channel analog output (CH1 to CH8).
Note that I/O numbers (X/Y) shown in this section and thereafter are the values
when the start I/O number for the D/A converter module is set to O.

Signal Signal CPU module
direction B/A converter module — CPU module direction — DI/A converter module
Device No. Signal name Device No. Signal name
X0 Module READY ) Use prohibited *
X1 Y1l CH1 Qutput enable/disable flag
X2 Y2 CH2 Output enable/disable flag
X3 Y3*2 CH3 Qutput enable/disable flag
X4 Use prohibitedk1 v4”? CH4 Output enable/disable flag
X5 Y5*2 CH5 QOutput enable/disable flag
X6 YG*2 CH®6 Output enable/disable flag
X7 Y7*2 CH7 Qutput enable/disable flag
X8 High resolution mode status flag Y8*2 CH8 Output enable/disable flag
X9 Operating condition setting completed flag Y9 Operating condition setting request
XA Offset/gain setting mode flag YA User range writing request
XB Channel change completed flag YB Channel change request
XC Set value change completed flag YC Set value change request
XD Synchronous output mode flag YD Synchronous output request
XE Use prohibited*1 YE Use prohibited*1
XF Error flag YF Error clear request
POINT |

*1: These signals cannot be used by the user since they are for system use only.
If these are turned on/off by the sequence program, the functioning of the D/A
converter module cannot be guaranteed.

*2: For the Q62DAN and Q62DA, the use of Y3 to Y8 is prohibited.
For the Q64DAN and Q64DA, the use of Y5 to Y8 is prohibited.




(2) Buffer memory assignment (Q62DAN)
This section explains the assignment of the Q62DAN buffer memory.

POINT
Do not write data to the system areas or areas to which writing data from a
sequence program is disabled.
Doing so may cause malfunction.
Address Description pefaut® | R&2Y
Hexadecimal Decimal write

OH 0 D/A conversion enable/disable 3H R/W
1H 1 CH1 Digital value 0 R/W
2H 2 CH2 Digital value 0 R/W
3H 3

System area - -
AH 10
BH 11 CH1 Set value check code 0 R
CH 12 CH2 Set value check code 0 R
DH 13

System area - -
124 18
13H 19 Error code 0 R
141 20 Setting range (CH1 to CH2) OH R
15H 21 System area - -
16H 22 Offset/gain setting mode Offset specification 0 R/W
171 23 Offset/gain setting mode Gain specification 0 R/W
181 24 Offset/gain adjustment value specification 0 R/W
191 25

System area - -
9DH 157
9EH 158 o ) 0 R/W

Mode switching setting
9FH 159 0 R/IW
AOH 160

System area - -
C7H 199
C8H 200 Pass data classification setting*3 0 R/W
CY9H 201 System area - -
CAH 202 CH1 Industrial shipment settings offset value*3 0 R/W
CBH 203 CH1 Industrial shipment settings gain vallue*3 0 R/W
CCH 204 CH2 Industrial shipment settings offset value*3 0 R/W
CDH 205 CH2 Industrial shipment settings gain vallue*3 0 R/W
CEH 206 CH1 User range settings offset value*3 0 R/W
CFH 207 CH1 User range settings gain value*3 0 R/W
DOH 208 CH2 User range settings offset value*3 0 R/W
D1H 209 CH2 User range settings gain value*3 0 R/W

*1: This is the initial value set after the power is turned on or the programmable controller CPU is
reset.

*2: Indicates whether reading from and writing to a sequence program are enabled
R: Read enabled
W: Write enabled

*3: Areas used to restore the user range settings offset/gain values when online module change is
made.
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7.6.4 Adding or setting intelligent function module data

IEX MFLSOFT Series GX Works? C:\SCHOOL \SCHO01 \644D - [[PRGIWrite MAIN 9 Step] I IN @A 1To] @l [T (o] =Tel 1 I

m Edit Find/Replace  Complle  VYiew OQnline Debug  Diagnostics  Tool  Window  Hel)
‘D Mew. .. ChrHM Amalwq@l,amﬁﬂﬁ
JE¥ gpen.. o mgﬂrﬂvwwH){”— | R
3 Class FRER AN TR R 10
E Al s s {ir] [PRG]Write MAIN 9 Step | % ]
ﬁ GEaEe X3 X80 XBE

E CompressfUnpack. 3 I _| |__| l_[
i Delete...

Werify, . 2]
A Project Revision 3
1 Change PLC Type...
': Change Project Type
; COhiject 3

Inteligent Function Module 3 ” Mew Module, [} CtrH-Shift+E
A Open Other Data 3 Dielets Module

Expott to G¥ Developer Format File. .. Property...

Library 2 Save the Positioning Module Data. .

Security 3 Read from the Positioning Moduls Data. ..
New Module E|

[ Module Selection
Module Type ﬂAna\ug Module _'_i\
Mol Name |ceznan ~|

~Maount Position

|

¥ Specify start 2y

Mounted Slot Mo, I4 _|::I
L@:lress IDDQD (H) 1 Slot Occupy [16 poinks] j

Acknowledge Tf0 [ssignment

~Title Setting
Title

4) Click!

Cancel

L

[EF MELSOFT Series GX Works2 C:\S{

¢ project Edt  EindjReplace  Comple

ljﬁé._& 2 B

=1 Parameter
P PLC Paramater
{8 Metwork Parameter

: 5SwwtchSettmg

[ Parameter
Autn_Refresh

&

(To the next page)

[Intelligent Function Module]
— [New Module].

2) The New Module dialog box is displayed.

3) Set the A/D converter module setting as follows.
Module Type : Analog Module
Module Name : Q62DAN
Mounted Slot No. : 4
(Specify start XY address: 0090)

4) Click the button.

5) The specified intelligent function module data are
added to the Project window.



(From the previous page)

4

[BF MELSOFT Series GX Works2 C:1S(

ct  Edit EindfReplacs  Compils

6) Double-click Switch Setting.

=& Parameter
P PLC Parameter
kS % Network Paramster

Remote Password
(= {=} Inteligent Function Module
E i s

@ futa_Refresh

Switch Setting 0090:Q62DAN

7) The Switch Setting screen is displayed.

Output Range Setting

I \ el Set Output range for CH1 to "0 to 5V".
Con =] o Je—| 7)Set |
8) Click the button.

Synchronous Cutput Mode
[Marmal (Asynchronaus) Mads ~|

Resolution Mods Setting

[Mormal Resalution Mads =

Drive Mode Setting

[Mormal (D} Converter Processing) Made =

# This dialog setting is inked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog

i the Switch Setting of the PLC parameter contains an out-of-range v
=1 8) Click!

4

[ MELSOFT Series GX Works2 €:\5(]

ject Edk  End/Replace  Complle

9) Double-click Parameter.

z 2
E (& Parameter
o PLC Parameter
e Metwork Parameter
% Remote Password
£ (33 Inteligent Function Module
= () 00B0:QR4AD

@

9) Double-click!

o

10) The Parameter screen is displayed.
Set "D/A conversion enable/disable setting" for CH1
to "0:Enable". (Only CH1 is used.)

(To the next page)



(From the previous page)

b

11) Double-click Auto_Refresh.

i Project Edt FindjReplace  Compile

=+ Parameter
oFF PLC Parameter
(B Network Paramster
E Remote Password
=+(Z§ Inteligent Function Module
= Dos0:qe2paN
Switch Setting

- 11) Double-click!

12) The Auto_Refresh screen is displayed.
Set Digital value for CH1 to "D30".

2 _ 13) Click [Project] — [Intelligent Function Module]
t - Ein mpile Wiew line Debug Diagnostics Tool  Window  Hel . 3 )
{1 nev.. e e e s — [Intelligent Function Module Parameter List].

|| B open.., CtrHo

. E Save hrl+s

Save As...

; CompressiLinpack [3
g

Delete. ..

Merify...

d Project Revision 3
Change PLC Type...

Change Praject Type

Object "

Intelligent Function Madule 3 Mew Module, ., CHrl+5hift+E

= ©pen Other Data » Delete Module

Export ko G Developer Format File., . Property...

Library > Save the Posit

1 Secuiy v Read fram the 13) Click!

Print(3)... Save G Configurator-QP Datd. ..

Print Preview(B)... Import G# Configurator-QF Da¥fa. ..
Print Windaw, .

Intelligent Function Module Parameter List...

4

(To the next page)

Print Window Preview. ..
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b

Intelligent Function Module Parameter List &‘

.= 14) Check that "Setting Exist" is checked in Initialization

Inteligent Function Module Parameter Setting Status

W iddes [ioldotne e (Count) and Auto Refresh (Count) for Q62DAN in the
— TR Intelligent Function Module Parameter List dialog
T box.
15) Click the button.
Explanation B

Confirm setting status of the inteligent function module, and switch validfinwalid(*) of
intelligent Function module parameter if necessary,

(*Checked items will be created as inteligent function module parameter)

Inteligent Function Module Parameter Setting Count Total

Iniigl 1 (Max:4095) AutoRefresh L (Max:2048)

15) Click! o ]




7.6.5 Exercise with the demonstration machine

(1) Sequence program
The sequence program converts values of the digital switches to analog
signals.
Set the start XY to 90 and the digital value for CH1 to D30 for Q62DAN as
explained before.

Project name Q62DAN
Program name MAIN
X2
[o S Y91 >
X90 X3
21—} it [ MOVP KO D30 H
X4
| { MOVP  K2000 D30 H
X5
[ { MOVP  K4000 D30 1H
15 [ END 3

X90: Module READY signal
At power-on or reset of a programmable controller CPU, this signal turns
on if D/A conversion is ready to be executed. D/A conversion is executed
once this signal turned on.

Y91: CH1 Output enable/disable flag
Turning this flag on or off selects on each channel whether to output D/A
converted values or offset values.
ON: D/A converted value, OFF: Offset value

(2) Operation of the demonstration machine
Stop the CPU and click on the toolbar.

The Online Data Operation dialog box is displayed. Click the
[ Parameter + Program | button, then click the button to write data
to the CPU. After that, activate the CPU and check the following items.

(@) Turn on X2 to enable D/A outputs of CH1.
(b) Voltage is output according to X3 to X5.

(c) The D/A OUTPUT voltmeter displays the voltage value that the D/A
converter module outputs.
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CHAPTER 8 SIMULATION FUNCTION
8.1 Simulation Function

The simulation function is for debugging a sequence program using the virtual
programmable controller on a personal computer.

The created sequence program can be immediately debugged without connecting a
programmable controller CPU.

NOTE
Safety and handling precautions of the simulation function

1) The simulation function simulates the actual programmable controller CPU
to debug a created sequence program. However, this function does not
guarantee the operation of the debugged sequence program.

2) The simulation function uses the memory for simulation to input and output
data to/from the I/O module and intelligent function module. Some
instructions, functions, and device memories are not supported. Therefore,
the operation results obtained from the virtual programmable controller may
differ from those obtained from the actual programmable controller CPU.

8.2 Starting/Stopping Simulation

1) Clck [Debug] — [StarStop Simuiator

Diebug | Disgrostics Tool indow  Help
Start{Stop Simulation ick! Pl |
||EL‘ I_gstr:cth::::s Unsupun:rtedbby Simulation I‘_{ 1) C“Ck. Lﬁﬁ-&
aj Modify Value. .. —
Forced Input Oukput Registration/Cancellation, ..
Device Test with Execution Condition 3
Sampling Trace 3
Scan Time: Measurement, ..
Step Execution 3
Break Setting 3
Skip Setting 3
m| GX Simulator? [?| : 2) The GX Simulator2 screen is displayed, and the
; = simulation starts.
Tool  Options
[~ Switch - 3) To stop the simulation, click [Debug] — [Start/Stop

Simulation] again.

i LED
MODE

RLIM
ERR.
LISER




8.3 Debugging with Example Program

Use the following example for exercise.

<<Example program>>

X X1
0 —t s Y70 ba
Y70
—
MO
4 —¢ Y71 ba
SM412 K9999
6 —t Co ba
SM400
11—t { MOV CO K4Y80 X
14 [ END H




8.3.1 Monitoring and testing device status

This section explains how to monitor device status, turn bit devices on/off forcibly,
and change word device values.

(1) Turning bit devices on/off forcibly
In the example operation below, "X0" is forcibly turned on.

PLAOB-11 - [[PRG]Read MAIN (Read Only) 35 Step]
Diagnostics  Tool  ‘Window Help

f @‘; Start/Stop Simulation
u |

1) Click [Debug] — [Modify Value].

Instrictions Unsuppotked by Simulation

:I‘E Modify Yalue.., Ty

L I ' \ITEY A
Device Test with Execution Condition

Sk | 1) Click!

Scan Time Measurement. .,

N

Step Execution r
Break Setting »
Skip Setting 3

2) The Modify Value dialog box is displayed.
Input "X0" to the "Device/Label" list box.

Modify Value

Device(Labe ]BuFFer Mematy ]

DevicefLabel
= =] 3) Click the button to forcibly turn "X0"
DataType [Bit ]

on.

[~ Settable Range

3) Click!
Execution Result<< Close

Execution Result

| DevicefLabel | Data Type. | Setting value |
%0 Bit ON
Reflect to Input Column ’ Delete(c) !

4) Reflected!

B [PRG)Moniine Fuseuth g MAR Fead Only) 18 S2ep

4) The result of the device being turned on is
reflected on the ladder monitor screen.




(2) Changing the word device value
In the example operation below, the word device value "C0" is changed to "5".

JL\QB-11 - [[PRGIRead MAIN (Read Only) 35 Step]

Diagnostics

Tool  Window

Help

El‘ﬁi Start/Stop Simulation

e L

Fecke "
= B

Modify Value. ., T

—

FEorred Inpot okt r:x\sgl Tt Aot
Device Test with Execution C i | k

1) Click!
Sampling Trace )

)

Scan Time Measurernent. ..

Step Execution
Break Setting
Skip Setting

Modify Value

Device/Label ]EuFFer Mematy ]

2) Enter "C0"!

DevicefLabel

= Ell

Data Iypemvord[Signed] ;]-b—[3) Select! J
(9 Enters | oF = = |

[~ Settable Range
-32768 to 32767

5) Clickl! )

Execution Result<<

Execution Result

Close

| DevicefLabel | DataType.
Pali] Word[Signed]

Reflect to Inpuk Column ] B

| Setting Yalue
ey}

B [PROGJMesitor Exncuting MAIN (Read (nly] 18 Step

st | 6) Reflected! -
" Sh=l? k3393
" SM:M

ST

1) Click [Debug] — [Modify Value].

2)

3)

4)

5)

6)

The Modify Value dialog box is displayed.
Input "CO" to the "Device/Label" list box.

Select the "Word[Signed]" from the "Data
Type" list box.

Input "5" to the "Value" column.
After the setting is completed, click the

button to forcibly change the current
value of CO to 5.

The change of the value of "C0" to "5" is
reflected on the ladder monitor screen.



CHAPTER 9 MAINTENANCE
9.1 Typical Trouble

The following bar graph shows the ratio of faulty parts and causes of programmable
controller errors.

[Source: Inspection made by JEMA (The Japan Electrical Manufacture's
Association)]

Figure 9.1 Faulty parts on programmable controllers (multiple answers allowed)
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Figure 9.2 Causes of programmable controller faults (multiple answers allowed)
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9.2 Maintenance

To keep programmable controllers in the best operating condition, conduct the
following daily inspection and periodic inspection.

(1) Daily inspection

Table 9.1 Daily inspection

The following table lists the items that must be inspected daily.

Item

Inspection item

Inspection contents

Judgment criterion

Measures

Installation of base

Check that fixing
screws are not loose

The screws and

Retighten the

1 unit and the cover is not fnz\{g{lé?jusséfj ol SCrews.
dislocated. y-
Installation of 1/O %233'(;?5;&(3 'Ih'ggkmn?ggtliéixing Securely engage the
2 module dislocated and the engaged and module fixing hook.
module fixing hook is insgtjal?ed securel Or tighten the screw.
engaged securely. y:
Check for loosening s be |Retigh h
of the terminal I crews must not be  |Retig t(lant e
Screws. oose. terminal screws.
The proper distance
3 Connection Ei:iZte;rll(cfgrbg'][\i/een must be provided Set the proper
conditions solderless terminals. betvv_een solderless |distance.
terminals.
Check the connector |Connectors must not 5§;§Qé?§rtf?§n
part of the cable. be loose. 9
SCrews.
Power supply The LED must be on.
module ghoean that the LED (Error if the LED is
"POWER" LED ) off)
The LED must be on.
" " Check that the LED - ;
CPU "RUN" LED is on in RUN status. (()I?fr)ror if the LED is
CPU "ERROR" |Check that the LED |/ € LED must be off.
) (Error if the LED is
LED is off. -
on or flashing)
CPU "BAT.ARM"|Check that the LED (Té‘ﬁo'-r?thh’EuLséDbﬁsOﬁ'
LED is off.
a on)
[
— The LED must be on
s when the input power
w is turned on. Refer to QCPU (Q
4 | £ The LED must be off |[mode) User's
£ \nout LED Check that the LED |when the input power|Manual.
2 P turns on and off. is turned off.
3 (Error if the LED
= does not turn on or
turn off as indicated
above)
The LED must be on
when the output
power is turned on.
The LED must be off
Check that the LED |when the output
Output LED turns on and off. power is turned off.
(Error if the LED
does not turn on or
turn off as indicated
above)




)

Periodic inspection

The following table lists the items that must be inspected one or two times every
half year to a year. When the equipment has been relocated or modified, or
wiring layout has been changed, perform this inspection.

Table 9.2 Periodic inspection

Item Inspection item Inspection contents Judgment criterion Measures
£ | Ambient
() o
E [temperature Measure the O0to55°C When the
S temperature and programmable
2 ] o humidity with a 1 controller is used in the
1 & |Ambient humidity  |thermometer and a 510 95% RH board, the ambient
_5 hygrometer. humidity in the board is
2 . Measure corrosive gas. |Corrosive gas must not [the ambient humidity.
€ |Ambience
< be present.
Measure the vo!tage 85 to 132VAC Change the power
2 |Power supply voltage |across the terminals of |
100/200VAC. 170 to 264VAC supply.
Retighten the screws.
c . Move the module to The module must be If the CPU, I/O, or
S |Looseness, rattling [check for looseness and|. .
= . installed securely. power supply module is
ks rattling. L
3 = loose, fix it with screws.
D
£ |Adhesion of dirt . Dirt and foreign matter |[Remove and clean the
. Check visually. . .
and foreign matter must not be present. dirt and foreign matter.
, |LOOseness of Retighten screws with a|Screws must not be Retighten the terminal
§ [terminal screws screwdriver. loose. screws.
s .
. The proper n
& | Distance between e proper distance
c solderless Check visuall must be provided Set the proper distance
4 ,5 ) y: between solderless prop ’
7 [terminals .
3 terminals.
g
R [Looseness of . Connectors must not be|Retighten the connector
o Check visually. -
connectors loose. fixing screws.
Even if the lowering of a|
battery capacity is not
Check that SM51 or . displayed, replace the
. . |(Preventive . .
5 |[Battery SM52 is turned off with maintenance) battery with a new one if
GX Works2. the specified service life
of the battery is
exceeded.
Install the product on Use the normal product
the actual . on the actual
The operation must
6 |Spare product programmable e programmable
meet the specifications.
controller and check the controller as a spare
operation. product.
Check the stored Compare the stored The two programs must |Correct if any difference
7 program with the : . .
program . be identical. is found.
running program.
The fan must rotate
Rotation status without abnormal Replace if any error is
Fan (heat exchanger) ;
8 filter Rotation sound sounds. found.
Clogging The fan must rotate Clean.
without clogging.
The value must be
Check the offset/gain  |identical with the Correct if any difference
9 |Analog I/O . . .
value. specifications (design |is found.
value).

*1: When AnS Series Module is used in the system, the judgment criteria will be from 10 to 90% RH.

9.3 Consumable Product

Backup batteries on programmable controllers are consumable products.
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9.4 Service Life of Output Relay

The output relays of the modules are consumed by the switching operation.
A relay which is directly mounted on the print board of the output module is required
to be replaced the output module itself after the consumption.

1000
500
200
8100
o
o
—
.‘é‘
2
[@2]
c
£ 50
=
2
%]
©
@
Q LN ESNEENCEEINN L e e e HEEEEEEEEEINEEE
£
>
c
E
-
‘ 20
10
DC30V
t=0ms
5 DC100V
t=7ms
AC100V COS ¢ =0.7
A I
AC200V COS ¢ =0.7
AC100V COS ¢ =0.35
DC24V RRRR RS Ru8 1]
2 t=7ms AC200V COS ¢ =0.35
fi
11
i
I
[l
[l
IIl
1 [I
0.1 0.2 0.5 1 2 5 10

—— Switching current (unit: A)

Figure 9.3 Life characteristics of output relay's contact (QY10, QY18A)
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9.5 Spare Product

Alternative products are easily purchased through Mitsubishi service centers or local
Mitsubishi representatives in Japan. Thus the alternative products can be prepared
even after an accident. However, note that for foreign-related products such as
exported products, alternative products must be sent beforehand.

Considering the following tips at design work makes the maintenance easier.

@)

)

®3)

(4)

®)

(6)

Easily replaceable type
Replacing building block-type modules is easy. Only replacing the faulty module
is required.

Memory type

To use standard RAMs or SRAM memory cards, backup batteries are required.
The standard ROMs, Flash cards, and ATA cards do not require the battery for
use, besides, these memories prevent unintentional program changes due to
human-related mistakes. These memories are recommended to be employed in
products for export.

Reducing the number of module types
Reducing the number of module types is efficient for reducing the number of
spare product types.

Reserving I/O points

By not using all the I/O points on 16-, 32-, and 64-point I/O modules but
reserving 10% to 20% of them, it is possible to just make changes on wiring and
programs (/O signals) instead of replacing the faulty module with a spare
module when there are no spare modules.

Creating a document

Since sequence programs are easily modified, the inconsistency between an
operating program and documents may occur (i.e. ladder diagram, program list).
Keep updating the document.

To do this, using a printer is efficient.

Mastering peripheral device
Mastering peripheral device such as a personal computer, GX Works2 helps
the quick recovery from an accident.



(7) Spare product

Table 9.3 Spare products

Product name Quantity Remark
Storage lives of lithium batteries are about five years.
Therefore, the stock should not be kept all the time but
1 (Battery One or two . .
batteries should be purchased when required. However,
keep stock of one or two for accidental situation.
Note that I/O modules tend to be faulty during a test
One per each |operation.
2 (I/O module
module type  |Also note that the contacts of output modules are
consumed in long-term use.
One for each
3 |CPU module CPU modules and memory cards are the core parts of a

used model

4 |Memory card

One for each
used model

programmable controller, which means that an error of
them result in the system down.

Power supply
module

One for each
used model

Same as above. As the temperature of the power supply|
modules rises easily, and high ambient temperature may
shorten their service lives.




9.6 Using Support Equipment

The following shows examples of support equipment in which programmable
controller-used systems or devices automatically notify a detected failure or
operation status to an operator or maintenance personnel during an automatic
control operation.

1. (Displaying an error using a commercial Iamp)

Connect the error lamp to the output module of the programmable controller so
that the lamp flashes when an error is detected.

Lamp flicker

Output module (Y50 to Y6F)

Error indication lamp

00O

Control panel

SM412
¥ Y50 The lamp (Y50) flashes
Al when an error is detected.

(1-sec. clock)

(Error detection)

2. ( Displaying an error code on a commercial digital display )

Connect the digital display to the output module of the programmable controller
so that the error code number of the detected error is indicated on the digital
display.

[ Numerical display |

Output module (Y70 to Y8F)

Error indication lamp

00O

Error code Error code
0|0 3|2

Control panel

The error code number is
[BCD SDO K2Y70 H displayed on the digital display
(Error detection) (Error code) when an error is detected.

NOTE

The above programs cannot be executed when a stop error occurs.
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@isplaying the contents of the detected error on the screerD

The errors details of the programmable controller can be displayed on an
external CRT screen, plasma screen, and liquid crystal screen.

| Screen display |

* %k Starting first step in progress % %

i — Conveyor

/1@

Error occurred! 00070

MELSEC-Q supports a wide variety of GOTs (Graphic Operation Terminals).

In addition to the error display function, GOTs have a lot of useful functions such as
the graphic monitoring, ladder monitoring, device monitoring, touch-panel switch,
and printing function.

(Refer to the catalogs for details.)



APPENDIX

Appendix 1  I/O Control Mode

The CPU supports two types of I/O control modes; the direct mode and refresh
mode.

Appendix 1.1 Direct mode

In the direct mode, input signals are imported to a programmable controller every
time they are input and treated as input information. The operation results of a
program are output to the output data memory and the output modules. The
following diagram shows the flow of 1/O data in the direct mode.

Programmable controller

CPU
(Operation processing) E
Data memory for inputs (X)
2)_ O Test operation using peripheral device 1) | Input _5'6_
O Link refresh of MELSECNET/H E module
3) O Writing from serial communication !
—— modules, etc. ;
X0 ;
HH—— .
' 4) Data memory for outputs (Y)
e .
Y75 ! «_
< O Executing the OUT instruction in the ! Output
Y70 > ‘ p
5) seguence program H module
O Test operation using peripheral device ! 7N
O Writing from serial communication 1
modules, etc. E

* When the input contact instruction is executed:
An OR operation is executed in the input information 1) from the input module and
input information 2) in the data memory. Then the result is used as input
information 3) at sequence program execution.

* When the output contact instruction is executed:
Output information 4) is read from the data memory for output (Y), and a sequence
program is executed.

* When the output OUT instruction is executed:
The operation result 5) of the sequence program is output to the output module,
and is stored in the data memory for output (Y).

* When the QCPU executes I/O in the direct mode, a sequence program uses DX
for inputs and DY for outputs.

App. -1



Appendix 1.2 Refresh mode

In the refresh mode, all changes caused in an input module are imported to the input
data memory in a programmable controller CPU before every scan. The data in the
data memory is used for an operation.

The operation results made in a program for output (Y) are stored to the output data
memory at every operation. All the data stored in the output data memory is
batch-output to the output module after the execution of the END instruction.

The following diagram shows the flow of I/O data in the refresh mode.

Programmable controller

CPU ;
(Operation processing) E
i When inputs
3) Data memory for . are refreshed | |nput -
: Y : Pille O O-
inputs (X) ' 1) module
X0 5
tHH— !
. 4
« ' When outputs
Y75 ' are refreshed N~
Data memory for ; Output
H —=<y70 > outputs (Y) : 2) module
\ 5) : /=N

« Input refresh
Input data in the input module is batch-read 1) before the execution of the step 0,
and stored to the data memory for input (X).

e Output refresh
Data 2) in the data memory for output (Y) is batch-output to the output module
before the execution of the step 0.

* When the input contact instruction is executed:
The input data is read from the data memory for input (X) 3), and a sequence
program is executed.

* When the output contact instruction is executed:
The output data 4) is read from the data memory for output (Y), and a sequence
program is executed.

« When the output OUT instruction is executed:
The operation result of the sequence program 5) is stored in the data memory for
output (Y).
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Appendix 1.3 Comparisons between the direct mode and refresh mode

In the example ladder given below, turning on input X0 turns on output Y70.

Iltem

Direct mode

Refresh mode

1. Ladder example

Y70

} } Y70

2. Response lag
from when input
is changed to
when output is
changed
accordingly

Program execution
Input instruction (LD X0)

Output instruction (OUT Y70)
| 1O 11 | 1O ENDj
i I R |

IO ENDI IO

Minimum delay , ,

X0

Y70 : ;
, |‘_Delay !
: (execution time of the instruction)

Maximum delay | : ;
X0 !
Y70 Delay

(One scan)

The delay time ranges from 0 (only execution
time of the instruction) to 1 scan.
The delay time is 0 to 1 scan.

Program execution

Input instruction (LD X0)

|: Output instruction (OUT Y70)
:H 0 END 0 r_l END 0

7 ?Input refresh ;

Minimum delay Output refresh

X0

Internal input| |

Y70 : |

‘ Dela
. (Onescan)
Maximum delay : '
x0 —J i :
___|Internal input !

Y70

Delay |
(Two scans) |

» The delay time ranges from 1 to 2 scans.
» The delay time is 1 to 2 scans.

3. Execution time
of the 1/10O
instruction

The direct mode needs longer time than the
refresh mode since a programmable controller
accesses I/O modules.

» Generally, only short time is needed since a
programmable controller accesses data
memory.

4. Scan time

The scan time is longer for the execution time
of the I/O instructions.

The actual scan time is the program execution
time.

» The scan time is shorter for the execution time
of the 1/O instructions.

» The actual scan time is the total time of a
program execution, input transfer, and output
transfer.
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Appendix 2 Special Relay

The special relay (SM) is an internal relay whose application is fixed in the
programmable controller. For this reason, the special register cannot be used in the
same way as other internal registers are used in sequence programs. However, the
bit of the special relay can be turned on or off as needed to control the CPU module.

The following shows how to read the items in the list.
For details of special relays, refer to QCPU User's Manual Hardware Design,
Maintenance and Inspection.

Item Description
Number * Indicates the special relay number.
Name « Indicates the special relay name.
Meaning * Indicates the contents of the special relay.

Explanation |« Explains the contents of the special relay in detail.
Indicates the setting side and setting timing of the special register.

<Set by>
S . Set by the system
] . Set by user (in sequence program or test operation at a peripheral
device)

S/U : Set by both system and user
<When set> — indicated only if setting is done by system.
Every END processing  : Set during every END processing

f\’/(\a/LZ)r/l set) Initial : Set during initial processing (after power-on or
status change from STOP to RUN)
Status change : Set when the operating status is changed
Error : Set if an error occurs
Instruction execution : Set when an instruction is executed
Request : Set when requested by a user (using the

special relay)
When system is switched : Set when the system is switched (between the
control system and the standby system)
* Indicates a special relay (M9I 1) supported by the ACPU.
("M9OOO format change" indicates the one whose application has been

Corresponding

Q(S:)EUDD changed. Incompatible with the Q00J/Q00/Q01, and QnPRH.)
» "New" indicates the one added for the Q-series CPU.
Indicates the CPU module supporting the special relay.
QCPU . All the Q-series CPU modules
Q00J/Q00/Q01 : Basic model QCPU

Corresponding | Qn(H) : High Performance model QCPU

CPU QnPH : Process CPU
QnPRH : Redundant CPU
QnuU : Universal model QCPU

CPU module name : Only the specified CPU model (Example: Q02U)

For details on the following items, refer to these manuals:
« For network related items ~ — Manuals for each network module
e For SFC programs — MELSEC-Q/L/QnA Programming Manual (SFC)

POINT

Do not change the values of special relays set by the system using a program
or by test operation.
Doing so may result in a system down or communication failure.
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Appendix 3 Special Register

The special register (SD) is an internal register whose application is fixed in the
programmable controller. For this reason, the special register cannot be used in the
same way as other internal registers are used in sequence programs. However,
data can be written to the special register to control the CPU module as needed.
Data is stored in binary format if not specified.

The following shows how to read the items in the list.
For details of special registers, refer to QCPU User's Manual Hardware Design,
Maintenance and Inspection.

ltem Description
Number * Indicates the special register number.
Name « Indicates the special register name.
Meaning « Indicates the contents of the special register.

Explanation « Indicates the detailed contents of the special register.
Indicates the setting side and setting timing of the special register.

<Set by>
S : Set by the system
U : Set by user (in sequence program or test operation at a peripheral
device)

S/U  : Set by both system and user
<When set> — indicated only if setting is done by system.

Set by Every END processing : Set during every END processing

(When set) Initial : Set during initial processing (after power-on or
status change from STOP to RUN)
Status change : Set when the operating status is changed
Error . Set if an error occurs
Instruction execution : Set when an instruction is executed
Request : Set only when there is request from a user

(through SM, etc.)
When system is switched : Set when the system is switched (between the
control system and the standby system)
« Indicates special register (D9 ) supported by the ACPU.
("DOOOO format change" indicates the one whose application has been

Corresponding

gggﬁ]m changed. Incompatible with the Q00J/Q00/Q01, and QnPRH.)
* "New" indicates the one added for the Q-series CPU.
Indicates the CPU module supporting the special relay.
QCPU : All the Q-series CPU modules
Q00J/Q00/Q01 : Basic model QCPU

Corresponding | Qn(H) : High Performance model QCPU

CPU QnPH : Process CPU
QnPRH : Redundant CPU
QnuU : Universal model QCPU

CPU module name : Only the specified CPU model (Example: Q02U)

For details on the following items, refer to these manuals:
* For network related items ~ — Manuals for each network module
e For SFC programs — MELSEC-Q/L/QnA Programming Manual (SFC)

POINT

Do not change the values of special registers set by the system using a
program or by test operation.
Doing so may result in a system down or communication failure.
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Appendix 4 Application Program Example
Appendix 4.1 Flip-flop ladder

(1) Y70 turns on when X0 is turned on, and turns off when X1 is turned on.

0 | { SET Y70
X1
2 } { RST Y70
(2) When X2 is turned on, Y71 turns off if Y70 is on, and turns on if Y70 is off. This
flip-flop operation is repeated.
Project name QA-16
Program name MAIN
X2 T1 K5
0 [ W T0 >
TO K5
6 | T1 >
| Y70 ba
TO
12 gy Y71 >

X02 4 I—

Contact | | | | | | |
TO

|
Contact ” ” ” ”

T1
. =l I

Y71
N
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11

16

22

26

(3) The flip-flop operation starts when X2 is turned on. In this operation, Y70 turns
on if the timer TO is on, and Y71 turns on if the timer T1 is on. (Cycle: 10sec.)

X2

Contact
TO

Contact
T1

Y70

Y71

R

App. -7

Project name QA-17
Program name MAIN
X2 T1 K50
— 2 TO e
T1
—
TO
1 | { PLS MO H
— Y70 pu
MO
H— [ RST T1 H
TO K50
— T1 >
Tl
—
T1
— | Y71
— | { PLS M1
M1
1} { RST TO




Appendix 4.2 One shot ladder

X0 T16
0 I g
Y76

(1) Output starts and continues for a certain time after the input X1 is turned on.
(Time for the input being on must be longer than the set time limit.)
K70
I T15
| T15
W Y75
X1 N I
Normally closed .
contact T15 : I—,_
Y75 .
Set time limit
7sec.
(2) When the input X0 is turned on momentarily, Y76 turns on for a certain time.
K100
T16
Y76
(3) Output starts and continues for a certain time when the input X0 is switched

from on to off.

L PLF M1
K100

N

X0
0 f
M1 T16
3 } g
Y76

T16

Y76

XO—,

Y76

Set time limit
10sec.

Pulse duration
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Appendix 4.3 Long-time timer

12

18

(1) Necessary time is obtained by connecting timers in serial.

X2 K30000
} T9 3000.0sec.
T9 K20000
[ T10 2000.0sec.
T10
} Y72 Turns on after
time limit elapses
%2 | L
Normally open
contact T9 ‘
Normally open
contact T10 . 3000sec. | 2000sec.
Y72
5000sec. R
(2) Necessary time is obtained by using timers and counters.
Time limit of timer X Set value of counter = Long-time timer (note that accuracy
of timers are accumulated.)
Project name QA-18
Program name MAIN
X2 M56 Y73 K9000
— I 3 T14 >
X2 c7
—t il Y73 > Turns on after
\_\({73 time limit elapses
T14 K4
—| ‘ c7 b
— M56 >
c7
— | [LRST C7 H

900sec. x 4 = 3600sec. = 1 hour

- ] / One scan |
Coil T14 |—| |—| Ll I—
Normally open |_| |_| |_| |_|
contact T14 (M56)
Cc7 |_|
Y73 J

»

(Note) Sufficient time is obtained with the counter C7 which counts the number of
time-outs of the timer T14.
M56 resets T14 after time-out. With C7, the output Y73 is self-energized
while count up is in progress. With Y73, T14 is reset and the following time
count is stopped.
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Appendix 4.4 Off delay timer

MELSEC-Q does not provide off delay timers. Configure an off delay timer as

follows.

(1) The timer T6 starts operating when X5 is turned off.
Y70 X5

el

T6

X5

Coil T6 |

Normally closed

contact T6 Ll

Y70 Q ) o
Set time limit

0.8sec.

(2) Turning on X5 momentarily sets the operation ready.
The timer T8 starts operating when X6 is momentarily turned on.

X5 T8
0 f I
Y71

X5 |—|
X6 |_|
Coil T8, M45 | \—
Normally closed |_|
contact T8
Y Set time limit

4.1sec

K8
T6

Y70

Y71

K41
T8

M45

(Note) The above ladder operates as an off delay ladder by momentarily turning on

inputs X5 and X6.
M45 is equivalent to a momentary contact of T8.
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Appendix 4.5 On delay timer (momentary input)

An on delay timer of a programmable controller operates easily with a continuous

input. A relay M must be used with a momentary input.

Project name QA-19

Program name MAIN

X1 X2

0 [ M
M50 |
T4

8 |

1 —

X2

T4,M50——

A
L

Y70

Y71

Set time limit

-
—

A

6.2sec.

K62
T4

M50
Y70

Y71

Timer starts after X1
turns on, and continues
to be activated.

Turns on 6.2sec. later

Turns off 6.2sec. later

(Note) The above ladder operates as an on delay ladder by momentarily turning on

inputs X1 and X2.
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Appendix 4.6 ON-OFF repeat ladder

In an ON-OFF repeat ladder, Y70 turns on when X1 is turned on, and turns off when
X1 is turned on again.

X1
0 L FF Y70

Appendix 4.7 Preventing chattering input

The timer is set so that it starts output when the input keeps being on for 0.2sec.

X0 K2
0 l T1

5 | M1

M1 turns on when X0 keeps being on for 0.2sec. or longer. Therefore, use M1
instead of X0 when creating a program.
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Appendix 4.8 Ladders with a common line

The following ladder cannot be operated as it is. To make such ladders controllable,
use master control instructions (MC, MCR) in the program.

Manual Automatic
L

[ x0 X1 X4 X3 Y71
Il i v.ia Y70 |
Relay ladder X2
o o

X7 Y79 X2
¥ ¥

Project name QA-1

Program name MAIN

Sequence program with master control instructions

X0 X1
0 —t '43 { MC NO M1 H
X2 o
4 —t M10 > ~Manual circuit
X6 X7
6 —t #F M11 >
9 { MCR NO HJ
X1 X0
10 —t ’4s { MC NO M2 H
X4 X3
14 —¢t i} M20 > - Automatic circuit
X7 Y79
17 —t r43 M21
20 { MCR NO
M10 Y71
21 it e4s Y70
M20
—
M11 X2
25 it g3 Y71 > - Common circuit
M21
H l_
Y71
_| l_

Note) In GX Works2, the on/off status of the master control is displayed in the title tag on the monitor screen.
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Appendix 4.9 Time control program

The time value is set in the two digits of a digital switch. The currently elapsed time
is displayed on Y40 to Y47 while the outputs Y70 to Y72 turn on after the set time
limit has elapsed.

This operation is repeated.

Digital switch for setting time Display for current time

5 9 0.1sec. units [Programmable| 2 6 0.1sec. units
controller
( X20to 27 Y40 to 47 f
Push but‘ton for X3 Turns on when current
reading time value is less than 2sec.
Switch for timer X4 Turns on when current
value is just 3sec.
Switch for operation XS Turns on when current
value is 4.1sec. or more
Project name QA-2
Program name MAIN
X3
0 —t L PLS M5 H
M5 i
31— L BIN K2x20 D1 K ZRZ?ditsssi(re]tOtlTsec units
X4 T4 D1 g LSee.
7T —A—H—T <> KO D1 i, T3 b ] Starts timer
13 K10 i
16 i T4 N Repeats flicker
X5 ) )
21 —t {BCD T3 K2Y40 H Outputs time value to exterior
L > K20 ™ 3 v70 > gyms onwhen T3 s from
— = K30 T3 3 Y71 > Turns on when T3 is 3.0sec.
| < K40 T3 3 Y72 N gymgrgh when T3 is 4.1sec.
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Appendix 4.10 Clock ladder

The clock data such as hour, minute, and second is output to a digital display.

Project name QA-3
Program name MAIN
T1 KS
0+ T0 >
TO K5 0.5-sec. flickering
5 it T1 s
T1 K60
10 —t Cc11 > Counts seconds
Cl1
15 {RST C11 H
| K60 )
— C12 > Counts minutes
C12
24 —t {RST C12 H
| K99
— C13 > Counts hours
C13
33 i { RST C13 H
SM400
38 —t {BCD Ci11 K2Y40 H
— {BCD Ci12 K2Y48 H
— {BCD C13 K2Y50 H
® 0O
Ones||@® 1 O | Ones
seconds digit ® 2 @ || digit m hours
O 30
K2Y40 K2Y50
O 40
Tens | |O 5 @ || Tens
digit || @ 6 @] digit
o770
O 80O
Ones| (O 9 O
[a minutes digit |[O A O
® B O
K2Y48
Tens ®CcoO
digit 1|9 P ©
OEO
OFO
LED of output module
ON ON ON ON ON ON ON ON ON
Y57 | Y56 | Y55 | Y54 | Y53 |Y52|Y51|Y50|YAF | YAE | YAD|YAC|Y4B|Y4A| Y49 | Y48 | Y47 |YA6|YA5|Y44|YA3|Y42|Y41|Y40
8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1
Tens digit Ones digit Tens digit Ones digit Tens digit Ones digit

K2Y50 hour, Output

K2Y48 minute, Output

App. - 15
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Appendix 4.10.1 Clock function (supplement)

The following ladder displays the time setting set in GX Works2 to the Q
demonstration machine.

* Clock data setting program

Project name QEX13

<Setting of day and hour >

xX7
0| [MOVP K4X30  sSD211 |
Clock da Day/hour
ta set/r status
ead comm
and

<Setting of minute and second >

[MOVP K4x20  SD212 |
Minute/s
econd st

atus

<Clock data setting request ON >

* Clock data reading program

[PLS SM210 |
Clock da
ta setti
ng reque
stflag

<Clack data reading request ON >

X7
55 —F {5M213
Clock da Clock da
ta setfr ta readi
ead comm ng reque
and st flag
<Year (last 2 digits) and month >
SM400
75 — | MOV  SD210  K4vso ]
Always O Year {la
N st 2digi
ts)/mont
h status
<Day and hour >
[MOV  SD211 K4Ys50 i
Day/hour
status
<Minute and second >
[MOV  SD212 K4v4o
Minute/s
econd st
atus
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118 =

133

148

163

179

196

210

226

{

{

{

{

{

H2000

App. - 17

<Display of Sunday
sD213 | {Y78
Year (fi
st 2dig
its)/day
of week
<Display of Monday
= H2001 SD213 | {v75
Year (fi
st 2dig
its)/day
of week
<Display of Tuesday
= H2002 SD213 | Y74
Year (fi
rst 2dig
its)/day
of week
<Display of Wednesday >
H2003 SD213 ] {Y73
Year (fi
rst 2dig
its)/day
of week
<Display of Thursday >
H2004 SD213 | {Y72
Year (fi
rst 2dig
its)/day
of week
<Display of Friday >
H2005 SD213 ] Y71
Year (fi
st 2dig
its)/day
of week
<Display of Saturday >
H2006 SD213 ] {Y70
Year (fi
rst 2dig
its)/day
of week
[END i




Appendix 4.11 Starting _L_ - A operation of electrical machinery

13
18

Turning on the start switch starts the _L_ operation. After the _L_ operation time has
elapsed, the A operation mode is activated through an arc interlock state.

Project name QA-20

Program name MAIN

X1
143 Y70 > During operation
| Y72 K20
W T5 > A period timer
T5 Y72 )
r4s W Y71 > L operation
K5 .
T6 > Arc interlock
Y70 Y71 .
L ' g Y72 > A\ operation
Start X0 _W
Stop X1

M

Operation Y70

A Y71
N Y72

_|_operation

,\operation ;|

T5 = 2sec.

]

App. - 18
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Appendix 4.12 Displaying elapsed time and outputting before time limit

The following ladder outputs the time elapsed in the timer on the LED display, and
indicates that the set time limit has been reached. This system can also be applied
to counters.

Elapsed time display
(Four digits of BCD)

1234

Output module

_O o_ X2 Y6C to 6Fﬁ
Y68 to 6B <10
Starts when turned on Y64 to 67
x1
Stops when turned off Y60 to 63
x 0.1
X2 K6000 | Timer starts when
0 I T53 X2 is turned on
Outputs current
{BCD T53 K4Y60 H value of timer
- = K500 T53 3 Y76 > Turns on when
Y76 current value is
- S— 50sec. or more
— > K120 T53 ] Y77 > Turns on when
current value is
12sec. or less
X2 K3000 | Timer starts when
0 I T4 > X2'is turned on

Outputs current
value of timer

{BCD T4 K4Y60

Turns on when current
value is 30sec. or less

Turns on when current
value is from 30 to 31.9sec.

Turns on when current

H
= — > K300 T4 by
).

- < K319 T4 H> K340 T4 Y72 > value is from 32 to 33.9sec.
).
>_
>

Y70

J

— — < K299 T4 > K320 T4 F—Y71

Turns on when current
value is 34sec. or more

Turns on when current
value is 60sec. or more

Turns on when current
value is 80sec. or more

= — < K339 T4

J

Y73

— <= K600 T4

J

Y74

— —{ <= K800 T4

wJ

Y75
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Appendix 4.13 Retentive timer

The input X2 switches between on and off continuously. The on-time of X2 is
accumulated and Y72 turns on according to this accumulated value n.

(1) For a ladder that accumulates a value without a retentive timer

Project name QA-21
Program name MAIN

X2
0 it MO > Timer starts when
MO X2 is turned on
2 I { PLS M1 H
K600
— T195 >
9 _'Yl.l MOV D7 T195 H Writes D7 to timer
MIO - when X2 is turned on
| Saves current value
+ ?L'és L MOV T195 D7 ] of timer to D7
15 —t | { MOV KO D7 H Clears D7 by time-out
- Y72 > Y72 turns on by time-out
(2) When retentive timers are assigned in the device setting of the PLC parameter
Retentive timer (ST): 224 points (STO to ST223)
Project name QA-8
Program name MAIN
X2 K600 i
f ST195 Timer starts when
ST195 X2 is turned on
f Y72 Cannot be cleared
X1 by turning off
7 : {RST  ST195 Can be cleared by

turning on X1
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Appendix 4.14 Switching timer set value externally

© o w o

11
12

19

I_\__|

(1) With an external switch, a value to be set in one timer can be selected from
three patterns; 1sec., 10sec., and 100sec.
A timer is activated and reset with a push button switch.

1sec.

SCO/ o 10sec.

100sec.
PB_I_C Starts timer

Input power supply

PB__ Resets timer
o = |

X0
X1
X2
X3
X4

Y70

Y70

Y70 p

O (% %}EKIQ

Load power supply

Indicates the timer

is in operat

has gone ti

Load

ion.
, Indicates the timer

me out.

Project name QA-22

Program name MAIN

DO
DO
DO
MO
MO

DO
T8

X0
— {MOV K10
X1
—i {MOV K100
X2
— { MOV K1000
X3
— [ SET
X4
— {RST
Mo
—|
8
:

Y70
Y71

App. - 21

Y72

Y Y Y Y Yy oy gy

Set value 1sec.
Set value 10sec.
Set value 100sec.
Starts timer

Stops timer

Turns on while timer
is in operation

Turns on by time-out



Appendix 4.15 Setting counters externally

With an external digital switch having 4 digits, a counter can be set remotely and
their current values are displayed in 4 digits. In addition to every count-up, the timer
outputs data when it reaches a value 100 short of the set value and a value 50 short
of the set value.

Note that a setting error is indicated if the set value of the counter is less than 100.

110 110 110 110
UNIT1 UNITO UNIT3 UNIT4
Digital switch (BCD x 4 digits)
E E E E X20 to 2F X0 to 1F Y60 to 6F Y70 to 74
DC12v
|
! AC100V
PB
il . .
xo_/
o O Setting signal N )
PB st XSJ ,\ b Setting error
—O O N . .
B Y71 @ | ON during
— Reset or sto Xl/ - - h . operation
—O O p -
] Y72 Turns on 100
C I bC12v ! short of set value
ount pulse / i
) ! X3 Current value _dl_splay
' I BCD x 4 digits Y73 @ Turns on 50
short of set value
DC24v
} f Y74 Turns on at
@ counter stop
Setting value
Maximum setting value 9999 >
e—— Setting error range ——— |
Start 100 short of set value 50 short of set value  Count up
Turn on X5 Y72 ON Y73 ON Y74 ON
Y71 ON
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12

24

28

31

44
45

58
62
64
66

Project name QA-4

Program name MAIN

X0
—t { SET MO H Setting
X1
—t { RST MO H
MO
—t { BIN K4X20 DO H Reads set value
— \—C > K100 DO i, Y70 > Outputs error when
MO Y70 set value is 100 or less
—t g { MOV DO D1 H
B {- K100 D1 H Set value -100
(100 short of set value)
— { MOV DO D2 H
I~ { - K50 D2 H Set value -50
X5 co (50 short of set value)
—l r4s Y71 > ON during operation
Y71
—
Y71
—t { MC NO M3 H
X3 DO
—t (0] > Counter that turns on
D1 at stop
— Cc1 > Counter that turns on
D2 100 short of set value
— Cc2 > Counter that turns on
50 short of set value
{ MCR NO H
X1 )
I { RST Cco H Counter is reset by
turning on X1
— { RST C1l H
- { RST c2 H
MO )
it {BCD CO K4Y60 H Displays counted
c1 values to exterior
—t Y72 > Turns on at 100 before
Cc2 the set value
—t Y73 > Turns on at 50 before
Co set value
— Y74 > Turns on by count up

Note) In GX Works2, the on/off status of the master control is displayed in the title
tag on the monitor screen.
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Appendix 4.16 Measuring operation time

21
25

Setting an operation time to a control target is useful for judging the timing of a
component replacement and lubrication. The timer ST and data register D must
have a backup power source so that they can continue operating at a power failure.
With the contents of D31 (in one hour units) displayed externally, the program can
work as an operation timer.

Project name QA-23
Program name MAIN

X2 K3600
—I ST250 >4 6-minute timer
ST250
= {RST ST250 H
— { + K1 D30 H
1-hour timer
— = K10 D30 3 { MOV KO D30 H
~ L+ K1 D31 H Measures in
SM400 (always ON) 1 hour units .
—t {BCD D31 K4Y60 1 Outputs operation
time to exterior
— <= K1000 D31 i, Y70 > Indicates timing
to replace

The management time is set to 100 hours.

Appendix 4.17 Measuring cycle time

X0

X1
Y3

Measuring the operation time of a control target (from its start to end) allows
displaying the cycle time-out and managing a control time lag.

The following ladder in which the <, >, and = instructions are used to determine the
state of T200 indicates a cycle time-out and measures a time lag with the counter.

Project name QA-24
Program name MAIN

0 _” T
M56
—nJ

M56 > Incycle

M56  T200 K32760 .
4 —l I T200  >{ Measures cycle time
10L< K400 T200 3 { SET Y70 H Cycle time run out
K32760 .
14 < K300 T200 I >= K400 T200 J C10 > Number of cycle times
X7 of 3.01 to 4.00sec.
24 —t

L RST Y70 H Clears time out display
and accumulated counts

L RST C10 H
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Complement

Appendix 4.18 Application example of (D) CML (P)

18

31

The following explains how to obtain absolute values of negative values -32768 or
smaller (to -2147483648, 32 bit data).

BBBB

Before oeML [ 1[0 1]1[0 o 1]o]o]o2]1[(]1 o 0]1]0
——pcwmi| po | b20

execution (Negative number)
——{ b+ | k1 [ D20 D21 D20
ateroemL (o] 1]ofo[q1]o]1]1]1]o]o ({0 1]1]0]1]
execution D

D21 D20

AfterD+execution‘0|1|0|0‘S§|1|0|1‘1|1|0|0‘SS|0|1‘1‘1|0‘|
(Absolute value)

(Example)

Every time X1 is turned on, 999 is subtracted from a set value and the result is
displayed.

When the result value is negative, the output Y70 turns on, and the absolute value of
the result is displayed.

| Reading the set vaIueI Turn on X0

| Subtraction (-999) I Turn on X1

| Y70 setting I

'

| DCML execution

'

| +1 execution

| Result‘ display I

]

{ DBIN K4X20 DO Inputs data

Subtracts 999

{ D-P K999 DO
\—[ D> KO DO { SET Y70 Turns on Y70 when

negative number is obtained

)

{ DCML DO D20 When DO is negative number,
two's complement is taken to

have positive number (absolute value)

D+ D20 K1 D30

{ DBCD D30 K8Y40

H
H
H
L PLS MO H
H
H
H Outputs absolute value
H

{ DBCD DO K8Y40 Outputs positive number

App. - 25



Appendix 4.19 Program showing divided value of 4-digit BIN value to 4 places of decimals

(1) Example 1

The program displays the operation result using a dividend and a divisor which
are individually specified in two 4-digit digital switches on two 4-digit displays

(integral part and decimal part).

Digital switch

[

X3F to X30

[

QCPU | OX

42

Digital display
——
QY Y5F to Y50  Y4F to Y40
42P

X2F to X20
R —
—0 O

X0

| Importing dividend and divisor I

!

| Division I
'

| Displaying a quotient I
v

Clearing index registers Z0
and Z1 and data register D10

FOR

v
Setting the display address
after decimal point

!

Multiplying the remainder with 10,
dividing the result, and taking a
quotient of lower 1 digit

}

Displaying the lower 1 digit I

Counting the number of times
(register Z1)

INC 71

NO
NEXT

( END

4 obtained?

App. - 26

Dividend Digital switch X30 to X3F — DO

Divisor  Digital switch X20 to X2F — D1
(DO)/ (D1) = (D2) ...... (D3)
Quotient Remainder

4x(Z1) - (D10) HC-(D10) — (Z0)

Isttime 4x0—0 HC-KO — HC
2ndtime4x1—4 HC-K4 — H8
3rdtime4x2 — 8 HC-K8 — H4
4thtime 4 x 3 — 12 HC-K12 — HO
(D3) x 10 — (D3)

(D3) / (D1) = (D2) ...... (D3)

YAC to 4F
Y48 to 4B
Y44 to 47
Y40 to 43

Last- Last- Last- Last-
1st 2nd 3rd 4th
digit digit digit digit



22
24

45

Sequence program of example 1

The FOR-NEXT instruction is executed to divide each decimal place individually and
4 decimal places are displayed in K4Y40.

—)|(IO { BINP  K4X30

— { BINP  K4X20

— /P DO D1

— { BCDP D2

— { DMOVPKO

— { MOVP KO

— L PLS
{ FOR

—'\|/IIO L* K4 Z1

— L- HOC D10

— L* D3 K10

— L/ D3 D1

— {BCD D2

— L INC

Project name QA-5

Program

name MAIN

DO

D1

D2
K4Y50
Z0
D10
MO

K4
D10
Z0

T O B ST R v R O R S I *U R YR,

D3
D2
K1Y40Z0H
Z1 H

Executing the | INC Z1 | instruction adds one to Z1.

App. - 27

CNEXT H

Reads data

Division
BCD-outputs a quotient
Clears index register Z0

Clears D10

Repeats for 4 times




(2) Example 2
In example 2, DO is divided by D1 to obtain D5 in 4 decimal places.
The dividend DO is multiplied with 10000. The result of the dividing calculation
using this multiplied value is converted to a BCD value and output to an external
digital display.

K4Y60 K4Y50 K4Y40

e — L J L J
D7, remainder of D6, integral number D5, decimal number
a decimal number in 4 digits in 4 digits

Project name QA-6

Program name MAIN

0 —)|(IO { BINP  K4X30 DO H
— { BINP  K4X20 D1 H
~ { MOVP KO D2 H Clears D2
I~ {*P DO K10000 D3 H 10000-fold
— {D/P D3 D1 D5 H
I { DBCDP D5 D5 H
I { DBCDP D7 D7 H
— { MOVP D6 K4Y50 1 Integral part
— { MOVP D5 K4Y40 1 Decimal part
— { MOVP D7 K4Y60 H Decimal number

remainder

App. - 28



Appendix 4.20 Carriage line control

The following is an example of a sequence control using a carriage to convey works

(materials).

Series of operations performed in one cycle is as follows; A work is set on the
carriage, the carriage moves forward, the carriage stops at the forward limit, the arm
pushes the work to the other conveyor side, and the carriage moves back to the

backward limit.

(Y74)

LS forward
limit (X2)

LS open complete (X4)

Container for work

Carriage moves
forward (Y71

LS work present (X1)

lim

Carriage moves

back (Y72)

Operating panel

o

Operation

indicator (Y70)

MELSEC-Q

Start button
—_
——O0 O——

Switch (LS work present)
—
—O O——

Switch (LS forward limit)
—

——O0 O——

ISwitch (LS backward limit),
—
—O O——

ISwitch (LS open complete)
—

——O0 O——

X0

X1

X2

X3

X4

Y70
Y71
Y72
Y73

Y74

LS backward

it (X3)

Carriage

Start button (X0)

A m/
N

Operation indicator

» Carriage moves forward

Carriage moves back

Push

App. - 29

Push back




Project name QA-10

Program name MAIN

App. - 30

X0 M2
— Y70
Y7ﬂ X1 X3
— — { PLS M1
M1
— | { SET Y71
Y71 X2
L — ‘ { RST Y71
- { SET Y73
Y73 K30
L L1} TO
T
L L | { RST Y73
- { SET Y74
Y74 X4
— I ‘ { RST Y74
L { SET Y72
Y72 X3
— — —| ‘ { RST Y72
- M2
| Timing chart
Start button X0
Switch (LS work present) X1+ [T ] 1 l
Switch (LS forward limit) X2 | : : 1
Switch (LS backward limit) X3 IERT : | |
Switch (LS open complete) X4 i i m_
Operation indicator Y70 __| ! ! ;
Carriage moves forward. Y71 : I I i i
Carriage moves back. Y72 __; . |
Push Y73 _ : 1 !
Pushback Y74 _ | | : | | |
| 3sec |

Y YWy Y Y Y Yy g Yy

Operation indicator

Carriage moves forward.

Push

Push back

Carriage moves back.

Completion flag




Appendix 4.21 Compressor sequential operation using ring counters

This system provides pressure control using three compressors.

A pressure shortage is detected by the three pressure switches. The number of
compressors operating simultaneously depends on the degree of shortage. To equal
the number of usages of each compressor, compressors are activated according to

the set order.

System configuration of compressor control

MELSEC-Q

Compressor é} ‘ é)

Pressure SW|tchg|

PX1 | PX2 | PX3

Operating panel

\/\/\©/\/
/:\ /:\/ \/:\‘\

Pressure shortage "Major"

Sufficient
pressure Pressure shortage "Medium"
Pressure shortage "Minor"
Start button Stop button
MELSEC-Q
san o
—O X0 Y70 4‘—0 Compressor A
Stop
R S
—O PB1 X1
Pressure switch Yt ' Compressor B
q X2
— PX2 Y72 — : }— Compressor C
e—0O O— X3
—— PX3 -
—O O— X4 Y73 4Q—0 Sulfficient pressure
Y74 4(1—0 Pressure shortage "Minor"
Y75 4Q—0 Pressure shortage "Medium"
Y76 —( é—u Pressure shortage "Major"
App. - 31




Operation explanation

(1) The pressure switches (X2, X3, and X4) are initially off. In this state, turning on
the start switch (X0) activates the three compressors all together, and when
sufficient pressure is obtained (X2, X3, and X4 turn on), the three compressors
stop. This is the basic operation of this system.

If all the
shortage

compressors are at stop with sufficient pressure or the pressure
"Minor" is detected (X4 turns off), one compressor is activated to

supply pressure until sufficient pressure is obtained.

The compressor activated at this time activates in order from A to C each time
compressors are reactivated in reaction to pressure shortage.

Note that the stop switch (X1) is available for stopping compressors at any time.

)

If one compressor does not supply sufficient pressure and the pressure

shortage level goes up to "Medium" (X3 turns off), the second compressor is

activated

to support the first compressor. This second compressor will be

compressor C if compressor A has been in operation, A if B has been in

operation,

®)

and B if C has been in operation.

If two compressors do not supply sufficient pressure and pressure shortage

level goes up to "Major" (X2 turns off), the last compressor is also activated.
When only one compressor is in operation and pressure shortage level goes
from "Minor" to "Major" directly, the rest two compressors are activated
simultaneously.

(4)

When two or three compressors are in operation, they continue operating

together until sufficient pressure is obtained. Then they stop together when
sufficient pressure is obtained (X4 turns on).

Start -
PX3 -
Pressure switch PX2 -

PX1 -

A -
Compressor B -

C-

Pressure shortage
Compressor

‘ Timing chart ‘

x0) —P
o) ———t b T
3) ‘—' [ et A R —
x2) —— L]
(Y70)— | [ \l_‘ [ R
(71— L | | L1 ]l
(Y72)—|—| | | J | ‘ ‘ | ‘ [

Major inor inor Medium  Major Minor Minor  Minor Medium

AB,C B C AC ABC A B Cc AC
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13

19

23

26

29
31

36

45

48
50

Y7
A

X4 X3 X4 Y76
| E—— 4 }{

X3 X2 X4 Y76

24l

Pressure shortage "Minor" is indicated
when the pressure switch X4 turns off.

—H—l # I
Y75 Pressure shortage "Medium" is indicated
— when the pressure switch X3 (Medium) turns off.
X2 X4
T
Y7ﬂ Pressure shortage "Major" is indicated
when the pressure switch X2 (Minor) turns off.
MO
—l { PLS
Y74
—l { PLS
M1
—l { SET
MO
+F { RST
— { RST
— { RST
— L RST
M2
—l { SFT
= { SFT
— { SFT
— { SFT
M1
—l { RST
MO
M13
—l { SET
X4 MO M10
HF {
Y75 M11
— 1
Y76
— —
M11
— i
Y75 M12
— —
Y76
M12
B mml
| Y75 M10
1
| Y76
—

App. - 33

Project name QA-11

Program name MAIN

MO

Y73
Y74

Y75

Y76

M1
M2
M9
M9
M12
M11
M10
M13
M12
M11
M10
M13

M10

Y70

Y71

Y72

Y

Y Y

H
pu

b

N

During operation

Indicates pressure status

Pressure shortage "Minor"

Pressure shortage "Medium"

Pressure shortage "Major"

Turns on M9 at startup

Shifts by pressure
shortage "Minor"

| Resets when
X1 (stop) turns on

>~ Shift register

Returns shift to M10

Compressor A

Compressor B

Compressor C




After the basic operation, one compressor is activated in reaction to pressure
shortage detected. To use the three compressors equally, they are activated
according to the set order. This control is enabled by the 3-stage ring counter
(ring-shaped shift registers) M10 to M12.

A shift signal is generated when pressure shortage is detected (X04 switches from
on to off).

Compressor

A B

A

l_
|—0—>(')

X0, Start—» SET
M9 M10 — M1l 1 M12
X1, Stop—> RST

X4, (PX3) .
OFF

Shift operation
x4 R R R B e
IV B
M11 |
M12 e

App. - 34



Appendix 4.22 Application example of positioning control

20

38
41

The following is an example of a positioning system with a pulse generator that
outputs pulses per motor, brake, and unit of distance.

In this system, a command value is set with the digital switch, and this set command
value is compared with the current value at start-up to determine in which direction,
forward or reverse, the motor rotates. The current value in the register D16 is
subtracted by 1 in forward direction, and incremented by 1 in reverse direction.
Positioning is completed when the command value matches the current value. The
current value is converted to a BCD value so that current position is represented in
4-digit decimal numbers.

Home position

Forward Reverse
Pulse rotation rotation Motor Brake
generator H :H
Home A4
position  MELSEC-Q =
X2 1
Start ! Forward
— ! rotation
' Reverse
*_O O—* X0 | Y70 rotation
! Y71 Brake
. —» X1 ! Y72 -
Command value setting switch | Current value display
5| (4| |0 E | 3|6(2]8
1 1 ] mm | mm
L x0t23 | vactodr T
X1 | X1000
X24t027 | Y48to4B
X10 I X100
X100 » X28to 2B ! Y44 to 47 <10
<1000 X2Cto 2F : Y40 to 43 X1
Project name QA-26
Program name MAIN
X0 M2 . .
} W MO > During operation
MO
— Y72 > Releases brake
— { BINP  K4X20 D15 H Reads command value
— H < D15 D16 i, Y70 > Forward rotation
— —{ > D15 D16 3 Y71 > Reverse rotation
MO X1 Y70 _ _
— )—I::: {-P K1 D16 H -1 during forward rotation
Y71
— f { +P K1 D16 H +1 during reverse rotation
— — = D15 D16 7 M2 > Checks consistency with
X2 command value
— { MOV KO D16 H Executes home position return
SM400 (always ON) )
—l {BCD D16 K4Y40 1 Displays current value
to exterior

App. - 35



Appendix 4.23 Application example using index Z

(1) The number of manufactured products is counted every day in one month cycle,
and the resulting number is stored to the corresponding register of the date (D1

to D31).

(2) The planned number of products to be manufactured is inputted with the
external digital switch. Production stops when this number is accomplished.

(3) The date is also specified with the external digital switch.

(4) The accumulated number of products manufactured in the current month as
well as the number of manufactured products on the current day is displayed to
exterior.

K2X2! K2Y
Date 3 0 0 58 0 Date display
K4X30 Input Output K4Y40 Manufactured number
Planned number | O 11810 module module 118]0 on current day
of products
Count value o_l_o X02 K4Y60 7 | 8 | 2 | Accumulated number

The number of products manufactured on the current day is counted by C5.

The accumulated number of products manufactured is counted by C6.

The date is entered in the index Z to indirectly specify the data register

corresponding to the date using D0OZO0.

When Z0 is 30, D0Z0 becomes 0 + 30, specifying D30.

[Device/Buffer Memory Batch Monitor screen]

Device FIED|CE|A 9|87
Do Qoo ooloooao 1]
1 00000000 159
Dz Qo0 oaoalooo0gs 145
03 pjojojoojooog 168 Stores the resulting
o} 00n0o0o/oo ol 144 number of each day
3 . ranging from 1 to 31
o . in D1 to D31.
L] L]
=9 gooooooao 1] IZID 213
D0 gooooooao 1] OB 0 0 180
D31 gooooooo0o0o0000000 1]
032 gooonoooooooooaoan 1]
D33 ololo o FEENEY o RN o o o FIEY o 3752 | +—— Accumulated number
D34 goooooooooo0o0o00ao 1]
oo INNEEEEE 0 0 EE 70| < Planed number of products
D36 0000000000 0ESSESEEC 30\
a7 gooooooooo0o00o00ao 1] Date

Manufacturing results of each day ranging from 1 to 31 are stored in D1 to D31,
which are available as production data.
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0= KO K4X203 { MOV  K32760
SM4lO X2
5
o] oo
I valueis set —H
16 —| |——E <> KO K4X203 { BIN K4X20
— { BIN K2X30
— <= K32 D36 1 { SET
= —{ <= K1 D36 H >= K31 D36 )—: RST
— PLS
M2 SM411
43 —— I
M3
46 —H—L <> D36 Z0 3 { RST
- { MOV D36
SM400 (always ON)
57 —t { MOV C5
— { BCD Z0
- { BCD D0z0
— { BCD C6
— { MOV C6
X6
71 —t {-P C5
= { RST
X7
79 i [ RST
— { RST
— { FMOV KO DO
= L FMOV KO K4Y40

FMOV | Ko

| po | K32

FMOV KO

K4Y40

K3

App. - 37

Project name

QA-7

Program name

MAIN

D35

D35

C5

K32760
C6 ba

D35
D36
M2

M2

M3
Y070
C5

Z0
D0Z0
K2Y58
K4Y40
K4Y60
D33
C6

C5

C5

C6
K32
K3

Y

T v B v B v B v o o v B v o I A v N = N " P B

Digital switch

Writes 32760 to D35 and counts
products manufactured

when X20 to 2F are 0

Inputs production command

Inputs date

Y70 flashes to indicate error
when date exceeding 31 is set

Specifies date indirectly

Stores number of products
manufactured to data register

Displays manufacture date
to exterior

Displays number of products
manufactured on current day

Displays number of products
manufactured in one month

manufactured on day anytime,

Clears number of products
if necessary

Clears all at end of month

Simultaneously transfers data 0 to DO to D31.

Simultaneously transfers data 0 to K4Y40, K4Y50, and K4YG60.




Appendix 4.24 Application example of FIFO instruction

Manual coating work and its working time can be stored and duplicated by
machinery later.

il
-
0]
Bz

Cleaning In

o

Recording
X03
Automatic

X06

©
c
IS]
3

Y
&2
=
)

It

el
[0}
=
2

atig

o
S

MELSEC-Q

)

0

«—Left (Y71) (Y70) Right —

<+«——* Conveyor system

) 5

16)

Py
®
D
=3
=}
Q

X05
Stop
X07

Teaching panel

Cleaning
(Y72)
1) 2)
Yy
X [20] 21

)
0 /6)\‘ Step
4)

22(23] 24 |25

Coating bath

Position is detected by sensors of

Magnified view of teaching panel X20to 25
FIFO table
i D10 6
Pointer - K2Y74 D30
Step1) 11 1 _| Read using FIFRP| L 31
2) 12 2 32
3 13 8 | Datais backed up when X03is turnedon 33
Coating bath
pattern 4 14 4 34
s mmm e e e meeeeaao ...
5) 15 16 Backed up data is read 35 16
when X05 is turned on
6) 16 32 36
/ 32
37
K2X20 327 write using FIFWP 38
FIFO table 39
Pointer D20 6 DO (timer constant of T0) 40
Read using FIFRP
Step1) 21 135 > 135 | 41 135
2) 22 150 42 150
________________________________ »
Data is backed up when X03 is turned on 43
Cleaning 3 23 120 120
time
4) 24 100 44 100
e mm e
Backed up data is read 45
5 25 20 when X05 is turned on 20
6) 26 135 46 135
Current value of T1 0
DO 135 Write using FIFWP 0

App. - 38




Operation pattern from manual to aut

Teaching panel

omatic operation

Cleaning machine

Coating bath

X00 = Manual right moving button

X01 = Manual left moving button

X02 = Manual cleaning button

X03 = Recording data button

X05 = Reading data button

X06 = Automatic operation button

X07 = Operation stop button

Y73 = Automatic operation
indication LED

Y70 = Conveyor, Moving right
Y71 = Conveyor, Moving left
Y72 = Conveyor, Cleaning

X20 = Coating bath-1 (K2X20 = K1)
X21 = Coating bath-2 (K2X20 = K2)
X22 = Coating bath-3 (K2X20 = K4)
X23 = Coating bath-4 (K2X20 = K8)
X24 = Coating bath-5 (K2X20 = K16)
X25 = Coating bath-6 (K2X20 = K32)

Start moving to right (X00 = ON)

—_
Stop moving to right (X00 = OFF)
Start cleaning (X02 = ON) _ ]
Finish cleaning (X02 = OFF)
Start moving to right (X00 = ON) —___|
Stop moving to right (X00 = OFF)
Start cleaning (X02 = ON) — |
Finish cleaning (X02 = OFF)
Start moving to right (X00 = ON)—__|
Stop moving to right (X00 = OFF)
Start cleaning (X02 = ON) _
Finish cleaning (X02 = OFF)
Start moving to left (X01 = ON)
Stop moving to left (X01 = OFF)
Start cleaning (X02 = ON) —_ |
Finish cleaning (X02 = OFF)
Start moving to right (X00 =ON) ____|
Stop moving to right (X00 = OFF)
Start cleaning (X02 = ON) _ ]
Finish cleaning (X02 = OFF)
Start moving to right (X00 = ON) -
Stop moving to right (X00 = OFF)

Start cleaning (X02 = ON) _ ]
Finish cleaning (X02 = OFF)
Start automatic operation

(X06 = ON ? OFF) B
Automatic operation indication LED

—> Moving to right (Y70 = ON) 1

Stop moving (Y70 = OFF)
—. Cleaning (Y72 = ON)
Stop cleaning (Y72 = OFF)
——> Moving to right (Y70 = ON) 2)
\
Stop moving (Y70 = OFF)
$C|eaning (Y72 = ON)
Stop cleaning (Y72 = OFF)

> Moving to right (Y70 = ON) \3)
Stop moving (Y70 = OFF)

—. Cleaning (Y72 = ON)
Stop cleaning (Y72 = OFF) 4

— Moving to left (Y71 =ON) —___|

Stop moving (Y71 = OFF)

—. Cleaning (Y72 = ON)

Stop cleaning (Y72 = OFF) 5)
——> Moving to right (Y70 = ON) ———_|
Stop moving (Y70 = OFF)
— Cleaning (Y72 = ON)

Stop cleaning (Y72 = OFF) 6)
——> Moving to right (Y70 = ON) —™——
Stop moving (Y70 = OFF)

—. Cleaning (Y72 = ON)

Stop cleaning (Y72 = OFF)

— Moving to left (Y71 = ON) ———

(Y73 = ON)

(Starts the automatic operation)

Standby position (K2X20 = 0)
Coating bath-1 (K2X20 = 1)

Coating bath-2 (K2X20 = 2)

Coating bath-4 (K2X20 = 8)

Coating bath-3 (K2X20 = 4)

Coating bath-5 (K2X20 = 16)

Coating bath-6 (K2X20 = 32)

Coating bath-1 (K2X20 = 1)

The same operation is repeated from (A).
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SM403 .
0 f [FmMOV Ko DO K50 ]_
X6 X7 r\|/|2 svv||4|03
51— |__[> D10 KO | g I | Y73 >
Y7|3
| J
Y7|3 TO ;
14— | | [PLs M1 H
M1 .
18 = ko p10 ] M2 >
v r
23— | | ‘ [FIFRP K2Y74 D10 H
r
+ [FIFRP D1 D20 ]_
M|1 nl/nz TZ Y|7|3
31— | +F I il M3 >+
v
5 M3
37 _[> K2Y74  K2X20 | [ M4
e
4 M3
a4 H{> K2X20 K2Y74 | ! M5 s
e
M3 TO Y|7|3 K10
51— —{= K2Y74  K2X20 | [ T2 >
T2 T2 D1
} } TO >
X(I) >|<1 Y|73 Y|71
67— F——F————F Y70
"
X} >|<o Y|73 Y|7o
73 | W f 1f Y71 >
v 7
X2 Y73  SM403
79 {> K2X20 KO | A [ M6 >
e
T2
87— | Y72 >
M}GJ
M6 K3200
90 } TL >
Iy
+ [Mov T1 DO ]_
L r
[Pk M7 H
M7 . r
99_| |_.[> K6 D10 ] [FIFWP K2X20 D10 ]_
r
s [FIFWP DO D20 1
x? Y|73 [
109 — | | [BMov D10 D30 K20 H
X5 Y73
115 | % [BMOvV D30 D10 K20
SM400
121 +— | [BcD D10 K1Y H
125 [END ]_

Project name QA-9

Program name MAIN

App. - 40

Resets data to 0 only once at RUN

Outputs to automatic operation indication LED
(Automatic operation mode is also indicated.)

FIFO reading pulse in automatic operation

Finishes automatic operation
if data is not present

Reads position data of coating bath
if data is present

Reads cleaning time

Reading completed flag

Moves conveyor to right
since current position is on left

Moves conveyor to left
since current position is on right

Completes the movement and
starts cleaning (preventing chattering)

Auto-cleaning timer

> Moves conveyor to right

Moves conveyor to left

In auto-cleaning

Cleaning from conveyor

Measures manual cleaning time
Records manual cleaning time
Auto-cleaning end pulse
Records position of coating bath
Records cleaning time

Saves recorded data

Reads saved data

Displays number of recorded data




Appendix 4.25 Application example of data shift

Works are conveyed along with their code numbers, and the data register of the
processing machinery is analyzed to machine the work according to its code

number.
X0
Start—O O—— « |, During
X1 operation
Stop—@__ 00—
cod ) Input Output 7N
ode number Type detection K1X20 module module
1to8
X2
Movement of work Shift O————
instruction
. Data
Machinery register Code 1 | Code 2 | Code 3 | Code 4 | Code5 | Code 6 | Code 7 | Code 8
D30 M1 M2 M3 M4 M5 M6 M7 M8
B D31 M11 M12 M13 M14 M15 M16 M17 M18
C D32 M21 M22 M23 M24 M25 M26 M27 M28
D D33 M31 M32 M33 M34 M35 M36 M37 M38
E D34 M41 M42 M43 M44 M45 M46 M47 M48
F D35 M51 M52 M53 M54 M55 M56 M57 M58

A code number is stored in the data register, and M corresponding to the

number is activated to machine the work.

|Machinery A| |Machinery B| |Machinery C| |Machinery D| |Machinery E| |Machinery F|
| b0 |—| b31 |—| D32 |—| D33 |—| D34 |—| D35 |
x\ J
Y

A code number is
input by K1X20.

A code number shifts
when X2 is turned on.

App. - 41
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12 —+——t

53 ———L

94

X

Project name

QA-12

Program name MAIN

—t Ed
Y70
— »J

SM400 (always ON
| SM400 (always ON)

X2

{ MOV  K1X20

—
Y70

Y70

Y70

T

K1
K2
K3
K4
K5
K6
K7
K8
K1
K2
K3
K4
K5
K6
K7
K8
K1
K2
K3
K4
K5
K6
K7
K8

D30
D30
D30
D30
D30
D30
D30
D30
D31
D31
D31
D31
D31
D31
D31
D31
D32
D32
D32
D32
D32
D32
D32
D32

J

{ DSFLP D30

J

J

J

-

J

J

wJ

J

J

J

J

J

J

J

wJ

J

J

wJ

J

J

J

J

wJ
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Y70

D30
K6
M1
M2
M3
M4
M5
M6
M7
M8
M11
M12
M13
M14
M15
M16
M17
M18
M21
M22
M23
M24
M25
M26
m27
M28

Y

During operation

Imports code number

Shifts code number

~ Machinery A

> Machinery B

> Machinery C




~ Machinery D

~ Machinery E

~ Machinery F

~

J

~

J

~

/

M31

D33

K1

M32

D33

K2

M33

D33

K3

M34

D33

K4

M35

D33

K5

M36

D33

K6

M37

D33

K7

M38

D33

K8

M41

D34

K1

M42

D34

K2

M43

D34

K3

M44

D34

K4

M45

D34

K5

M46

D34

K6

M47

D34

K7

M48

D34

K8

M51

D35

K1

M52

D35

K2

M53

D35

K3

M54

D35

K4

M55

D35

K5

M56

D35

K6

M57

D35

K7

M58

D35

K8

Y70

Y70

Y70

135 —+——L

176 —F——C

217 —F——t
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Appendix 4.26 Example of operation program calculating square root of data

X0

Project name

QA-14

Program name

MAIN

The data stored in D5 is calculated to its square root and the result is stored in D6

and D7.

{ MOVP

{ BSQR

{ MOVP

{ MOVP

Results of square root operation are stored as follows.

| Integral partH Decimal part|

K4x20 D5
D5 D6
D7 K4Y50
D6 K4Y60

------ A value in 5th decimal digit is rounded off.

VD5 _ D6 . D7 Therefore, a value in 4th decimal place
0109999 ~ 0to 9999 0 to 9999 has error of £1.

(BCD value) (BCD value) (BCD value)

Sets data
Square root
operation

Square root
(integral part)

Square root
(decimal part)

REMARK

QCPUs provide square root operation instructions for data in a real humber

(floating point) format.
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Project name QA-15
Program name MAIN

Appendix 4.27 Example of operation program calculating n-th power of data

A value stored in D10 is calculated to its n-th power ("n" is a value stored in D14)
and the result is stored in D10.

X1
0 i CFMOVP KO D10 K10 1 Clearsdata
- CBINP K4X30 D10 H Setsdata
- { MOVP D10 D15  H
- CBINP K2X20 D14  H
Sets n
= C-P KL D14
- £SCJ PO H
X1
18 3¢ £cl PO H
21 CFOR D14 H
23 i {D* D10 D15 plo 3 »Multiplies value
n times
28 CNEXT H
PO X1
29 i {D/ D10 K10000 D16 H
- L DBCD D16 KeYs50 7 BCD-outputs value
in 10 digits to exterior
- LDBCD D18 KaY40 H

( NOTE )

An operation error occurs if a value in D10 exceeds 2147483647.
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Appendix 4.28 Program using digital switch to import data

31
32

When a set value of the digital switch is always input and stored to D10 of the
programmable controller

Digital switch Input module CPU
1 2 3| 4
X20 Data
to register

X2F Converted into BIN | D10

SM400 (always ON)

Wrong | | [
| | | BIN K4X20 D10

In the above program, changing a value of the digital switch while the programmable
controller is in RUN may cause codes other than 0 to 9 depending on the timing of
the change, which may cause an operation error of the CPU.

To avoid this, write a program as follows.

(Example 1) For 4 digits of X20 to X2F

ﬂfﬂ{ <= KO K1X20 3 >= K9 K1X20 3 LMOV K1X20 KiM20 M
— L <= KO K1X24 3 >= K9 K1X24 3 LMOV KI1X24 KiM24 H
- L[ <= KO K1X28 I >= K9 K1X28 3 {MOV K1X28 KiM28
- L[ <= KO K1X2C 1 >= K9 K1X2C 3 LMOV K1X2C KiM32 H
— [BIN K4M20 D10 M
(Example 2) For 8 digits of X20 to X3F

| SMi00 CRST 20 H
{ FOR K8 H

I {<= KO K1X20Z03 >= K9 K1X20Z0 3 {MOV  K1X20Z KI1M100Z1H
— L+ K4 Z0 H
CNEXT 1

ﬂ/llfoo {DBIN K8M100 D10 M
— { DBCD D10 K8Y40 1
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Appendix 4.29 Displaying number of faults and fault numbers using fault detection program

The following program sequentially displays the number of turned-on bhit devices

(such as X, M, and F) among many bit devices being used continuously, together
with their device numbers.

[Application example]

When M or F is used as an output device of a fault detection program, use the
following program to obtain a certain fault number from the faults.

[Sequence program flow]

(Operating procedure)

Device Fis used in

Fault detection ladder
the program example.

X2 ON— OFF Display B Display A
D Fgﬁ;c;elcgcfg faulty Displays the number of E E E E E E
2) Displaying the number faulty devices on display A. (Y50 to Y5F) (Y40 to Y4F)

of faulty devices

Display C
(Y60 to Y6F)
X0 ON — OFF
Displays the fault
Displaying the first Ispiays the fau

fault number number on display C.

Condition of program

The total number
of faulty circuits
is set to 50.

X1 ON — OFF

Displaying the number of
remaining faulty devices

including currently Displays t_he numbt_er of remaining
displayed number and faulty devices on display A.
the next fault number Displays the next fault number on display C.

Displaying the
last fault number

End
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Project name

QA-31

Program name

MAIN

X20
0 —t
X24
4 —t
X28
8 —I
X2C
12 |
X30
16 —l
X34
20 —
X38
24 —|
X3C
28 —I
X4
32 —t
X5
36—
X6
40 —it
X7
44—}
X2 M200
48 3 £ DSUMP K8F1
— { MOVP DO
— { DSUMP K8F33
— { +P DO
— { BCDP D10
— { SET
— L RST
X000 M200 M400
73 — —#—I L PLS
— [ SET
M500
80 —l [ SET
— L RST
— LMoV KO
— {DMOV  K8F1
M600
95 1 {DMOVP K8F33

App. - 48

F3
F5
F8
F13
F33
F35
F37
F39
F1
F11
F16
F40
DO
D10

DO

D10
K4Y40
M400
M700
M500
M700
M200
M600
Z0

DO

oYy g Yy g Yy g Y Y Y Y Y Y Y Y Y Y Y Y Y

DO

~ Faulty circuit

Searches for
ON devices

Specifies start number
} of faulty circuit
(F1to 0)




103 M1'90 M'%OO { DROR DO K1 ]
a SM700 - Searches for ON
L I [ SET M100 H [ devices shifting
32-bit data to right
L { INC Z0
- {BCD 20 KA4Y60 1
X1 M700
120 ——} { PLS M300 1)
M300
1 r
125 —} LRST M100 X} Searches for
| < KO D10 3 Co- K1 D10 H next ON devices
L {BCD D10 K4Y40 1)
144 | = K32 Z0 ] { SET M600  H
150 | = K50 Z0 ] { RST M200 H
— { MOVP KO K4Y60 1 | Resets when
| CPLS M800 H search is finished
M800
164 1 —} { RST M400 H

(1) Searching for ON devices

DSUMP| K8F1 | DO

DSUMP| K8F33 | DO

32 bits

[P

[F F FFFF

3231 ° 4321
S before

01

B15-- l
A0 after
execution

The total number of blts with 1 is stored in BIN.
(in this example, 16)

Turning on X2 stores the number of turned-on bits among F1 to F64 to D10 and
display it.
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F E Transferred by the MOVP instruction

16 1
1|1]o|olo|o|1|1[1]1|1]1|0]00]1 Do D10
—»{ 16 —>< 16
1{1|1]|o|of1|o|o|1|0|0|1|0|0|0]|1
F F
32 17
F F
48 33
o|o|of1{1]|1|0|0|0|0|1|1|0|0|0O|1 DO
7 >Addedbya
olo|o|1[1|o0]o|o[o|o]o]olo]1]0 +P instruction
F FF
64 5049 @
D10
Number of ON inputs among X20 to 5B

(2) Searching for ON devices shifting 32-bit data to right | DPROR | DO K1

F F F F F F
‘DMOV|K8F1|DO‘ __3231 3 2 1 0 -
[ Jo]o]1]
(‘ DMOV | K8F33|DO‘> < iy )
32 bits
@ DMOQV instruction
p100[1]1]1]0 -] 0]0]1
- DVl AN DYO J
(16 bits) (16 bits)
IDrROR| DO | K1 |
DAl DAO
Before (831830829828827 Bl?Bl(;I;15814813 B5 B4 B3 B2 Bl Bo\
cveanion [+ 1] 1]oJo[SgTo 1 ]2 ]2 0[S 2]+ ]o o] 1}
Contents of To B31
BO before Carry flag
execution (SM700)
Afer [r[2fa]afofofS5ofafa]afofS]a]a]s]ofoln[1]

execution To B31

(@) Turning on X0 sets the above shift data (DO and D1). After that, the data is
shifted right by 1 bit at each scan until a turned-on bit is detected.

When a turned-on bit is detected, shifting stops in that scan (SM700 turns
on), and the accumulated number of shifts (equivalent to a device humber)
is displayed.

(b) Each time X1 is turned on, the next turned-on bit is detected and the
detected device number is displayed. At the same time, 1 is subtracted
from the number of turned-on bits which have been obtained in advance to
display the remaining number of turned-on bits.
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Appendix 5 Memory and File to be Handled by CPU Module

® Data to be stored in memories
The following table lists the data and drive numbers which can be stored in
the program memory, standard RAM, standard ROM, and memory card.

Memory
CPU module built-in memory Memory card (ROM)
card (RAM)
File name and
Item Program Standard Standard . Remarks
SRAM card | Flash card ATA card extension
memory RAM ROM
Drive O*1 Drive 3*1 Drive 4*1 Drive 1*1 Drive 2*1
Parameter o) X e} e} e e} PARAM.QPA 1 data/drive
Intelligent function
module o) X e} e} e} e} IPARAM.QPA 1 data/drive
parameter
Program ® X 0*3 0*4 0*4 0*4 *** QPG -
Device comment 0*5 X 0*6 0*6 0*6 0*6 ** QCD -
Device initial value le) X O O O e} *** QDI -
Device data x x fe) x x x **QST -
File register X o™ X 0] 0" X ***.QDR -
) *7 e 1 data/CPU
Local device x ) X O X X QDL module
Sampling trace file x o’ X @) X X **.QTD -
Error history data X X X X X X ***QFD -
Device data DEVSTORE.
storage file X < O x x < QST B
Module error IERRLOG.
collection file X O X X X X QIE B
" MEMBKUPO.
Backup data file X X X e} e} e} 0BP -
Programmable
controller user x X 0 % x oo — R
data
User setting_
system area O X X X X X 3 B

@®©: Required, O: Storable, X: Not storable

*1: A drive number is used to specify a memory to be written/read by the external device using a sequence program or MC protocol.
Since the memory name is used to specify the target memory in GX Works2, the drive number needs not to be considered.
*2: Store the intelligent function module parameters in the same drive with the parameters.
When they are stored in different drives, the intelligent function module parameters do not become valid.
*3: A program stored in the standard ROM cannot be executed.
Store the program to the program memory before execution.
*4: To execute a program stored in the memory card, make the setting in the Boot File tab of the Q Parameter Setting window.
*5: The device comments cannot be read by instructions in a sequence program.
*6: Reading from a sequence program requires several scans.
*7: Only each one of file register, one local device, and sampling trace file can be stored in the standard RAM.
*8: For the number of storable file registers, refer to QnUCPU User's Manual Function Explanation, Program Fundamentals.
*9: A sequence program allows reading only. No data can be written from the sequence program.
*10: Data can be written or read with the following instructions.
* SP.FREAD (batch-reads data from the specified file in the memory card.)
* SP.FWRITE (batch-writes data to the specified file in the memory card.)
*11: Set an area used by the system.
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® Memory capacities and necessity of formatting
The following tables list the memory capacities and necessity of formatting
of each memory.

QO0UJCPU | QO0UCPU QO01UCPU QO02UCPU QO3UD(E)CPU Formatting
Program memory 10K steps 15K steps 20K steps 30K steps “
(40K byte) (60K byte) (80K byte) (120K byte)
Standard ROM 256K byte 512K byte 1024K byte Unnecessary
Standard RAM - 128K byte 192K byte *1
Q2MEM-1MBS: 1M byte
SRAM Q2MEM-2MBS: 2M byte Necessary (use
card ) Q3MEM-4MBS: 4M byte GX Works2.)
Q3MEM-8MBS: 8M byte
Flash ) Q2MEM-2MBF: 2M byte Unnecessary
Memory card Q2MEM-4MBF: 4M byte
card
Q2MEM-8MBA: 8M byte
'2;3 ; Q2MEM-16MBA: 16M byte gf(c\e/vsj:’gz(‘;se
Q2MEM-32MBA: 32M byte
QO4UD(E)H QO6UD(E)H QO010UD(E)H Q13UD(E)H Q20UD(E)H Q26UD(E)H sl
CPU CPU CPU CPU CPU CPU
40K steps 60K steps 100K steps 130K steps 200K steps 260K steps
Program memory *1
(160K byte) (240K byte) (400K byte) (520K byte) (800K byte) (1040K byte)
Standard ROM 1024K byte 2048K byte 4096K byte Unnecessary
Standard RAM 256K byte | 768K byte 1024K byte 1280K byte *1
Q2MEM-1MBS: 1M byte
SRAM Q2MEM-2MBS: 2M byte Necessary (use
card Q3MEM-4MBS: 4M byte GX Works2.)
Q3MEM-8MBS: 8M byte
CM;ZWV Flash Q2MEM-2MBF: 2M byte Unnecessary
card Q2MEM-4MBF: 4M byte
Q2MEM-8MBA: 8M byte
?;2 Q2MEM-16MBA: 16M byte gicafosfgz(;'se
Q2MEM-32MBA: 32M byte

*1: When the memory contents become indefinite in the initial status or due to the end of battery life, the memory is automatically formatted after the
programmable controller is powered off and then on or is reset. Make sure to format the memory in GX Works2 before using.
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Appendix 6. Comparison with GX Developer (changes)

(1) Supported CPU modules

The following table lists the CPU modules that are supported in GX Works2.

Programmable controller
series

Programmable controller type

QCPU (Q mode)

High Performance model QCPU
(Q02, QO2H, QO6H, Q12H, Q25H)

Universal model QCPU

(QO0UJ, QO0U, QO1U, Q02U, QO3UD, QO3UDE,
Q04UDH, Q04UDEH, Q06UDH, QO6UDEH, Q10UDH,
Q10UDEH, Q13UDH, Q13UDEH, Q20UDH, Q20UDEH,
Q26UDH, Q26UDEH, Q50UDEH, Q100UDEH)

The following table lists the CPU modules that are not supported in GX Works2.
Use GX Developer for the following CPU modules.

Programmable controller
series

Programmable controller type

QCPU (Q mode)

Basic model QCPU (Q00J, Q00, Q01)

Process CPU (Q02PH, Q06PH, Q12PH, Q25PH)

Redundant CPU (Q12PRH, Q25PRH)

Remote I/O master (QJ71LP21, QJ71BR11)

QCPU (motion)

All programmable controller types

QCPU (A mode)

All programmable controller types

QSCPU

All programmable controller types

QnACPU

All programmable controller types

ACPU

All programmable controller types

Motion controller (SCPU)

All programmable controller types

CNC (M6, M7)

All programmable controller types
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(2) Unsupported features
The following table lists the features that are not supported in GX Works2.
Use GX Developer, GX Simulator, or GX Configurator for the following features.

Unsupported feature

Alternate S/W

Online function

TEL function

Debug function for ladder program

Monitor condition/Monitor stop condition setting
function

Scan time measurement function

Skip/Parts/Step execution function

Debug function for ST program

Debug function

Breakpoint function

GX Developer
GX Simulator

Intelligent function module
programming function

Protocol FB support function

Intelligent function module debug
function

Debug support function

GX Configurator-SC

Online function for positioning
module

Trace function

System monitor function

Test mode function

GX Configurator-QP

Device initial value function

Device memory registration function

Printing function

GX Developer

Password function

Password registration function for data in project

GX Developer

Interaction with GX Explorer

Boot by GX Explorer

GX Developer

Interaction with PX Developer

Boot by PX Developer

GX Developer

Interaction with GX Converter

I/0 function with GX Converter

GX Developer

MEDOC print format import

Import in MEDOC print format

GX Developer

Online function

Intelligent module diagnostics from system monitor

GX Developer
GX Configurator

Sampling trace function

Sampling trace function conditionally on step nhumber

GX Developer
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(3) Supported project types
The following table lists the project types that are supported in GX Works2.

Project type

Description

Simple project
(without labels)

This is the equivalent of the "Do not use label" project of GX Developer.

1) When a project created in the "Do not use label" of GX Developer is read with GX
Works2, the project becomes the Simple project (without labels).

2) When a project created in the Simple project (without labels) of GX Works2 is read with
GX Developer, the project becomes the "Do not use label" project.

Simple project
(with labels)

This is the equivalent of the "Use label" project of GX Developer.

1) When a project created in "Use label" of GX Developer is read with GX Works2, the
project becomes the Simple project (with labels).

2) When a project created in the Simple project (with labels) of GX Works2 is read with GX
Developer, the project becomes the "Use label" project.

Structured project

In GX Works2, "structured programming" is available. The structured programming

proceeds while creating POUs and combining them (registering tasks in the program file).

1) When a project created in "Use label" with ST of GX Developer is read with GX Works2,
the project becomes "Structured Project"

2) The projects created in "Structured Project" of GX Works2 cannot be read with GX
Developer.

(a) Using project functions
Before using the project function in GX Works2, review the following
precautions.

Function Description (differences between GX Developer and GX Works2)
GX Developer GX Works2
Protect projects By installing projects as "monitoring By setting projects as "read-only with the
only", the projects can be protected on "Security" function, project-by-project protection
each personal computer. is now available.
Change project types Project types cannot be changed from The following project type changes are now
"Do not use label" to "Use label". available.

1) From "Simple project (without labels)" to
"Simple project (with labels)”
2) From "Simple project (with labels)" to
"Structured Project”
* Project type cannot be changed directly from
"Simple project (without labels)" to "Structured

Project".

Read GX Developer
format projects

Selecting [Project] — [Open Other Project] can read GX Developer format projects.

Read GX
Configurator-QP format
projects

Selecting [Project] — [Intelligent Function Module] — [Import GX Configurator-QP Data] can
read GX Configurator-QP format projects.

Copy data in a project
to different projects

It is enabled on the project copy dialog Copy and paste is now available in the Project
box. window.
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(4) Programming languages supported by each project type
The following table lists the programming languages that are supported by each
project type of GX Works2.

Project type

Supported programming language

Simple project
(without labels)

Ladder, SFC (MELSAP3)

Simple project
(with labels)

Ladder, SFC (MELSAP3)
* Supported program element: label, structure, function block

Structured project

Ladder, SFC (MELSAP3), structured ladder, ST

* Supported program element: label, structure, function block, function block, library

The following programming languages are not supported in GX Works2.
Use GX Developer for the following programming languages.

Project type Supported programming language
List 1) When GX Works2 reads out a program created with lists in GX Developer, it can be
displayed or edited in ladder.
2) When GX Developer reads out a program created with ladder in GX Works2, it can be
displayed or edited in list.
MELSAP-L 1) When GX Works2 reads out a program created with MELSAP-L in GX Developer, it can
be displayed or edited in ladder.
2) When GX Developer reads out a program created with SFC (MELSAP3) in GX Works2, it
can be displayed or edited in MELSAP-L.
(a) Using ladder language
Before using the ladder language in GX Works2, review the following
precautions.
Function Description (differences between GX Developer and GX Works?2)

GX Developer GX Works2

Program giving devices
an alias

It is enabled by the "Alias" function. Use "Label".

Segment a part of
program into POUs
(macros)

It is enabled by the "Macro definition/ Use "Function Block".

import" function.

Find/Replace
instructions/devices/lab
els

Pressing the Space key on the ladder editor
allows the simple find.

Find is enabled by directly typing an
instruction/device/label in "Read mode".

Check use status of
device/label

It is enabled by the "Cross Reference Select [Find/Replace] — [Cross Reference], or
List" function and "List of Used Devices" | [Find/Replace] — [Device List].

functions.

Merge the programs

It is enabled by the "Merge Data" Use copy and paste on the label editor.

function.

Verify

No corresponding function The Verify Result window clearly shows the
following: "unmatched area of the programs”,
"only verification source contains the program”

and "only verification destination contains the

program"”.
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(b) Using SFC (MELSAP3) language
Before using the SFC (MELSAP3
following precautions.

) language in GX Works2, review the

Function

Description (differences between GX Developer and GX Works2)

GX Developer

GX Works2

Change block number

It is enabled by the "copy and paste”
function in block list.

Each block data is displayed in the Project
window, and the block number can be
changed in the property of each block data.

* Selecting [View] — [Open SFC Blocklist]
can display the block list equivalent to that
of GX Developer.

Auto scroll

A new block diagram can be opened by
block start.

Selecting [View] — [Open Zoom/Start
Destination Block] can open it.

Open a start source block
by block start

No corresponding function

Selecting [View] — [Back to Start SFC
Block] can open it.

Open operation/transition
condition programs

Moving a cursor on the SFC diagram can
display zoom (operation output /transition
condition).

Selecting [View] — [Open Zoom/Start
Destination Block] can open it. Or
double-clicking while pressing the Ctrl key
also can openit.

Multiple zooms (operation output/transition condition) can be simultaneously displayed.

* Changing the "Setting of Zoom Display" option can switch the display in a window in the

same way as GX Developer.

(c) Using labels

Before using labels in GX Works2, review the following precautions.

Function

Description (differences between GX Developer and GX Works2)

GX Developer

GX Works2

Check devices
automatically assigned to
labels

It is enabled by the "Show assigned
device" function of label editor.

Check on the ladder editor by selecting [View]
— [Device Display].

Import/Export device
comments to labels

It is enabled by the "device comment
import" function and "device comment
export" functions.

Use the copy and paste on the label editor
and device comment editor.

Use pointer-type labels

Local pointers are assigned.

Common pointers are now assigned.

For projects with labels, 2048 points are set
by default in "Common Pointer No." in the
"PLC System" tab of PLC Parameter.

Unusable reserved words
for label name

The definition of reserved words is different

between GX Developer and GX Works2.
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(d)

Using function blocks
Before using function blocks
precautions.

in GX Works2, review the following

Function

Description

Use function blocks created with
ladder

Function blocks created with ladder can be used for ladder program, ST program,
and SFC program operation outputs.

* When using function blocks created with ladder for ST programs, select [Tool] —
[Options] — [Compile] — [Basic Setting] — "Enable function block call 'from
ladder to Structured Ladder/FBD' and 'from Structured Ladder/FBD or ST to
ladder".

Use function blocks created with
structured ladder

Function blocks created with structured ladder can be used for ladder programs,
structured ladder programs and ST programs.

Use function blocks created with
ST

Function blocks created with ST can be used for ladder programs, structured
ladder programs, and ST programs.

* When using function blocks created with ST for ladder programs, select [Tool] —
[Options] — [Compile] — [Basic Setting] — "Enable function block call 'from
ladder to Structured Ladder/FBD' and 'from Structured Ladder/FBD or ST to
ladder".

When the option "Enable function
block call 'from ladder to
Structured Ladder/FBD' and
‘from Structured Ladder/FBD or
ST to ladder" is set

When the VAR_IN_OUT input variable and output variable have different
label/device, the input variable value is always equal to the output variable value.

(5) Using device comments
Before using device comments in GX Works2, review the following precautions.

Function

Description (differences between GX Developer and GX Works2)

GX Developer GX Works2

Delete comments of
unused devices

It is enabled by the "Delete unused
comments" function.

After checking the unused device by selecting
[Find/Replace] — [Device List], delete the
device comment directly.

Sample comment

Sample comments of the special
relay/special register are provided in
project format.

Comments of the special relay/special register
and intelligent function module can be imported
by the "Import from Sample Comment" function

on the device comment editor.

(6) Using device memory
Before using the device memory in GX Works2, review the following
precautions.

Function

Description

Device memory display

Multiple device ranges can be displayed in a window.

* By selecting "All Range" when devices are input, all the device ranges can be displayed
in a window in the same way as that of GX Developer.

Copy and past device
memory data to Excel

To copy and paste device memory data to Excel, select [Tool] — [Read from Excel
File]/[Write to Excel File].
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(7) Using device initial values

Before using device initial values in GX Works2, review the following
precautions.

Function

Description (differences between GX Developer and GX Works2)

GX Developer GX Works2

Maximum amount of
device initial value data to
be created

Only one set of data can be created. Up to 800 sets of data can be created.

Restriction of device
number

The device number must be within the device
setting range of the PLC parameter.

The device number must be within the
maximum points of each
programmable controller of devices.

Write to PLC/read from
PLC
IC memory card

Only 1 data can be read and written. Selected multiple data can be read and written.

write/read
(8) Using online function
Before using the online function in GX Works2, review the following
precautions.
Function Description (differences between GX Developer and GX Works?2)

GX Developer GX Works2

Connection destination
setting

A project can contain only one set of
"connection destination" information.

A project can contain multiple sets of
"connection destination" information.

To change the "connection destination"
information, select "Connection Destination" in
the Project window.

Write/Read data to/from
intelligent function
modules

Data can be written or read to/from
CPU modules and intelligent function
modules simultaneously.

Selecting [Online] — [Write to PLC] writes data
to CPU modules and intelligent function
modules simultaneously.

Selecting [Online] — [Read from PLC] reads
data from CPU modules and intelligent function
modules simultaneously.

Write data to the Flash
ROM of the CPU module

It is enabled by the "PLC write (Flash
ROM)" function.

The "PLC write (Flash ROM)" function is now
integrated in the "Write to PLC" function.
Select [Online] — [Write to PLC].

Remote operation window
PLC diagnostics window
System monitor window

Selecting [Online] — [Remote Operation] and [Diagnostics] — [System Monitor]/[PLC
Diagnostics] can display the module image and the programmable controller CPU
operation status is now easy to see.

The remote operation, memory operation, and clock setup can be started from the PLC
Diagnostics window.

Function

Description

Read from PLC

Symbolic information in GX Developer format does not include SFC programs. Read
symbolic information on "Simple project (without labels)".

If symbolic information of GX Developer or GX IEC Developer is read out, the project
becomes uncompiled.
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(9) Using monitor/debug function
Before using the monitor/debug function in GX Works2, review the following
precautions.

Function Description

Entry device monitor The "entry device monitor" function is now a docking window as a "watch" function so that it

can be displayed without overlapping with the program editor.

Devicellabel is now enabled to be entered by dragging and dropping from the program
editor and the on/off status of bit devices and current values of word devices can be
modified on the monitor window.

Device batch
monitoring

The "device batch monitoring” and "buffer memory batch monitoring” functions are now
integrated to realize the same operability.

The on/off status of bit devices and current values of word devices can be modified on the
monitor window.

Buffer batch monitoring

Monitor and test
intelligent function

To use the monitoring or test function to FL-net (OPCN-2) interface unit and AS-i master
unit, execute the "watch" and "Device/Buffer memory batch monitor" function.

modules
(10) Using printing function
Before using the printing function in GX Works2, review the following
precautions.
Function Description

Additional information
print such as statement
and device comment

The displayed image is printed or previewed.

To print additional information such as a statement and device comment, put the target
information on the screen and then select [Project] — [Print Window]/[Print Window
Preview].

(11) Copying saved project data

Before copying project data saved in GX Works2, review the following
precautions.

Function

Description (differences between GX Developer and GX Works?2)

GX Developer GX Works2

Copy saved project data

Saved project data can be copied by | Copy all the workspace name folders and
copying files under the project name | "workspacelist.xml" created in the same hierarchy
folder. as the workspace name folders.

(12) Compatibility with GX Developer

For the compatibility between GX Developer and GX Works2, review the
following precautions.

Function

Description

Open projects in other
formats

Before opening a GX Developer "Use label" project of which a program and function
block have the same name, change the data name in GX Developer.

Function names of ST language are different between GX Developer and GX Works2.
Compile the program and correct errors.

Export projects to GX
Developer format file

Applicable projects are the following;
1) Simple project (without labels)
2) Compiled Simple project (with labels)
Projects using labels in SFC language are executed.

The project can be saved in GX Developer format when none of the following is applied.
1) No device is set.

2) The length of the label name exceeds 16 characters.

3) Label name contains a device name or reserved word.

4) An invalid character is used.

5) Data type which is not supported by GX Developer is used.

6) A value which is not constant is used in the constant.

Data registered to the global label is set as "Auto External” for all the local labels.
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(13) Compatibility with GX IEC Developer
For the compatibility between GX IEC Developer and GX Works2, review the
following precautions.

Function Description
Open projects in other Function names of ST language are different between GX IEC Developer and GX
formats Works2.
Compile the program and correct errors.
User library Before using GX IEC Developer user libraries which a password is set to, cancel the
password in GX IEC Developer.
(14) Key operation
This section explains the differences of the key operation between GX
Developer and GX Works2.
Function Description Shortcut key
GX Developer GX Works2
= Read mode Activates the read mode. Shift + F2 - (*1)
W1 Write mode Activates the write mode. F2 - (*1)
o | Cross reference Displays the cross reference. -
Q
@
o
(o)
% Device List Displays the device list. -
c
=
g Convert (all programs being edited) | Converts all programs being edited. Ctrl + Alt + F4 -
@)
. . Switches display/non-display of the
Project data list ) p y play Alt+ 0O -
project data list.
g Switch between the project data list | Switches between the project data list Al + 7 )
> | and window and each window.
. . Switches between the ladder window
Switch between ladder and list o Alt + F1 -
and list window.
. ) Moni | f all th
Monitor (all the windows) onitors ladders of all the opened Ctrl + F3 -
o programs.
@] . . .
= . . A h I .
£ | Monitor (write mode) ctl\{ate_st e write mode during ladder Shift + F3 - (2)
2 monitoring.
. i Stops the ladder monitoring for all the
Stop monitor (all the windows) P 9 Ctrl + Alt + F3 -
opened programs.
_g Device test Turn_g on or off the device forcibly or Alt+ 1 i
= modifies the current value.
@)
. . E I
o | Skip execution xecutes §e egted sequgnce Alt + 2 -
2 programs in skip execution.
[¢]
. . E
O | partial execution xeputes sequence programs Alt+3 -
partially.
. Executes the programmable controller
Step execution . prog ) Alt + 4 -
CPU in step execution.
Remote operation Executes remote operations. Alt + 6 -

*1: In GX Works2, switching the ladder editor to the read mode/write mode is

unnecessary. The ladder can be edited any time.

*2: In GX Works2, switching the ladder editor to the monitor (write mode) during the
ladder monitoring is unnecessary.
Even during the ladder monitoring, the ladder can be edited and written to the
programmable controller in the RUN status.
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Appendix 7 Customizing Shortcut Keys

Shortcut keys of each function can be customized.
Customized shortcut keys can be registered as a template and utilized.

Screen display

Select [Tool] — [Key Customize].

Category

--':;n Shortcut Key

Current Key:

JCommon

Command:

|

e Q Yiew

[#-27) Toal

Rl T P

Template:

[#-—7] Project

[+ :Z| Find/R.eplace
[+1-=z] Compile I
[#-g) Online
[+ Q Debug

[#1-=z] Diagrostics

[ 21 Window

Template Setting

i Press the kevs to assign:

Current

v oelere |

Register Current Setting as Template... ]

Impart/Export Template

| T T

Impaork. .. ‘ E ‘

Item Description
Shortcut Key -
Category Select a category from the group list categorized by window.
Command Select a function name whose shortcut key is to be changed.

Current Key

Displays the shortcut key assigned to the selected command.

Press the keys to assign

Specify a new shortcut key to be assigned. Pressing a key(s) on the
keyboard assigns the key(s).

Example) + E

Displays the menu name to which the entered shortcut key is assigned.

Current When the key is already assigned to another function, the function name is
displayed.
Select a template of shortcut keys from the list box.
¢ Default Setting
The default setting is set.
Template

¢ GPPA Format Setting
The shortcut key setting at ladder programming is changed to the same
setting as that at GPPA.
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Screen button

Assign

Assigns the shortcut key. The assigned shortcut key is displayed in "Current Key".

Delete

Deletes the shortcut key selected in "Current Key".

Reqister Current Setting as Template. ..

The Enter Template Name screen is displayed.
Register the assigned shortcut keys as a template with a name.
The registered template is displayed in "Template".

Enter Template Name

Template

Apply

The selected template of shortcut keys is applied.

Delete

Deletes a template selected in "Template".

Imnport... |

Imports a pre-saved template file (*.gks) and adds it to "Template".

Export... |

Saves a template selected in "Template” as a template file (*.gks).
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Appendix 8 Indexing

In the Universal model QCPU (excludes QO0UJCPU), expanding the index register
to 32 bits enables the indexing for all the file register areas.

Serial number access SM400
format file register DMOV K1042431 Z0 :l-‘
ZRO £o
x
ZR1 =R 23 MOV  ZR0ZO DO
SE 29
55 53 Az
25 2% . . .
Se 5 E To |_ndex the se_rlal number access format f_lle
ZR32767 2 5 register (ZR) with 32-bit, use the index register (2).
c o
ZR32768 2 £
=D
2%
© O
2 [}
<8
ZR4184063 v

A method for specifying index registers for 32-bit indexing can be selected from
following two methods.

 Specifying the index range used for 32-bit indexing
* Specifying the 32-bit indexing using "ZZ" specification

(1) When specifying the index range used for 32-bit indexing

(a) Each index register can be set between -2147483648 and 2147483647.
The following shows an example of indexing.

X0
——— pmov k40000 70 Stores 40000 in Z0.
1 r Stores the data of
ores the data o

MOV 2B10g0 DO ZR1020 = ZR{10+40000}

= ZR40010 in DO.

—Indexing

(b) Specification method
For indexing with a 32-bit index register, specify the start number of an
index register to be used on the Device tab of the PLC parameter setting
screen in GX Works2.

POINT

When the start number of the index register used is changed on the Device tab
of the PLC parameter setting screen, do not change the parameters only or do
not write only the parameters into the programmable controller. Be sure to write
the parameters into the programmable controller with the program.

When the parameter is forced to be written into the programmable controller,
an error of CAN'T EXE. PRG. occurs. (Error code: 2500)
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(c) Device for which indexing can be used
Indexing can be used only for the devices shown below.
« ZR: Serial number access format file register

» D: Extended data register
* W: Extended link register

(d) Usable range of index registers
The following table shows the usable range of index registers for indexing

with 32-bit index registers.

For indexing with 32-bit index registers, the specified index register (Zn)
and the next index register of the specified register (Zn+1) are used. Be
sure not to overlap index registers to be used.

Setting value Index registers to be used Setting value Index registers to be used

Z0 20,71 Z10 Z10, Z11

Z1 71,72 Z11 Z11, 712

Z2 72,73 Z12 Z12, 713

Z3 Z3, 74 Z13 Z13, 714

Z4 Z4,75 Z14 Z14, 715

Z5 Z5, 76 Z15 Z15, 716

76 Z6, 727 Z16 Z16, Z17

z7 Z7,78 Z17 Z17, 718

Z8 Z8, Z9 Z18 Z18, Z19

Z9 Z9, 710 Z19 Cannot be specified.

(e) The following shows an example of indexing and the actual process device.
(When Z0 (32-bit) is 100000 and Z2 (16-bit) is -20)
Ladder example Actual process device
X0

—| DMOV K100000 70 | x1

}—H—[ MOV ZR101000 D10 ]—{
MOV K-20 22 ]_ Description
“ [ZRlOOOZO"'ZR(1000+100000)=ZR101000 ]
— F—— MoV zrR100020 D302 H D30Z2:::- D(30-20)=D10
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(2) When specifying the 32-bit indexing using "ZZ" specification

(@)

One index register can specify 32-bit indexing using "ZZ" specification such
as "ZR0zz4".
The following shows the 32-bit indexing with "ZZ" specification.

MO
— ——{pbmMovP K100000 z4 Stores 100000 at Z4 and Z5.
MO Indexing ZR device with 32-bit
—— ——{MovP K100 ZR0ZZ4 [naexing £ device With =2-of
index registers (Z4 and Z5)
ZR (0+100000) =ZR100000

(b) Specification method
For 32-bit indexing using "ZZ" specification, select "Use ZZ" in [Indexing
Setting for ZR Device] in the Device tab in PLC parameter setting screen.
(c) Device for which indexing can be used
Indexing can be used only for the devices shown below.
» ZR: Serial number access format file register
 D: Extended data register
* W: Extended link register
(d) Usable range of index registers
The following table shows the usable range of index registers in 32-bit
indexing with "ZZ" specification.
The 32-bit indexing with "ZZ" specification is specified as the format
ZRmZZn.
Specifying ZRmZZn enables Zn and Zn+1 of 32-bit values to index the
device number of ZRm.
"zz" . "zZz" .
o Index registers to be used o Index registers to be used
specification* specification*
0Jzzo Z0, 71 Jzz10 Z10, 711
0zz1 Z1,72 Ozzi1 Z11,712
0zz2 22,73 dzzi2 212,713
0zz3 23,74 0zz13 Z13, 714
0zza 74,75 0zz14 714,715
0zz5 Z5, 76 zz15 Z15, 716
0zz6 26, Z7 0zz16 Z16, 217
Ozz7 Z7,78 Ozz17 Z17,2718
zzs8 Z8, 729 Jzz18 Z18, Z19
0dzz9 Z9, 710 0zz19 Cannot be specified.

*: O indicates a device name (ZR, D, W) for indexing target
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(e) The following shows an example of the 32-bit indexing with "ZZ"
specification and the actual processing device.
(When Z0 (32-bit) is 100000 and Z2 (16-bit) is -20)

Ladder example Actual process device

X0

X1
— DMOV K100000 Z0 ]_ }—H—[MOV ZR101000 D10 ]—‘

MOV  K-20 2 Description
i ZR1000Z0 ---ZR(1000+100000)=ZR101000
D30Z2: -+ D(30-20)=D10

— F——Mov zRr1000z0 D30Z2 |-

() Available functions for "ZZ" specification
The 32-bit indexing specification with "ZZ" specification applies to the
following functions of GX Works2.

No. Function name and description
1 Specifying devices in program instruction
2 Entry device monitor
3 Device test
4 Device test with conditions
5 Monitor condition setting
6 Sampling trace
(Trace point (specifying devices), trace target device)

POINT

ZZn cannot be used alone as a device like "DMOV K100000 ZZ0".

When setting values of index registers to specify 32-bit indexing with "ZZ"
specification, set the value of Zn (20 to Z19).

ZZn alone cannot be input to each function of GX Works2.

For details, refer to the QnUCPU User's Manual Function Explanation, Program
Fundamentals and MELSEC-Q/L Programming Manual (Common Instruction).
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Appendix 9 FB

Appendix 9.1 FB

FB is an abbreviation for a Function Block that is designed to convert a ladder block,
which is used repeatedly in a sequence program, into a component (FB) to be
utilized in a sequence program.

This not only increases the efficiency of program development but also reduces
programming mistakes to improve program quality.

{seT ¥5 3

uozay
foMov  G14 pieo 3

uozax
[{[]

oz 3

ugzay
[:{F]

oe ]

Converted into FB
foe o2 o4 F————dovov G4 oza Al Component

ugzay
[:{T]

E— L el PRI |

uazay
t——————————Ffowov aia D124 3

{ovov D2 oo ]

fomov D4 oz

Figure App. 9.1 Converting a sequence program into a component

Appendix 9.1.1 Conversion into components

The following section explains the process to convert a simple program into a

component.
1) Program to be converted into a 2) Divide into input and output. In addition,
component replace the internal device with an internal label.
X1 Input i_Count Olgttf::t

| label
-I F [ INCF i_Count |—[ INCF

T

{>:$ K12] -|—— (? >:<12] —( 0_C_UF o_c_up
-1 |

Input Internal device Output Internal label
3) When changed to an FB 4) Pasting the FB to a program
Count process 1
X1
—-_l L Count Num1 | (F0ro =
r .
Count_Nuz i_Count o_C_UP
—[i_Count o C_UP|—
' Count process 2
X2
L Count_Num?2 _l |
'l I i_Count o _C UP (Y22)]
Input label Output label Create input/output ladders (Setting parameter).

Figure App. 9.2 Flow of conversion into components
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Appendix 9.1.2 Advantages of using FBs

This section introduces advantages of creating programs by using FBs.

(1) Easy programming
A sequence program can be created simply by pasting FBs. This significantly
reduces the program development man-hours. (FB libraries provided by
Mitsubishi Electric Corporation. makes programming easier.)

et - [[PRE] MAM]

e e, (b o G

AL UYL
ErTES SO

et ax

Only select an FB from the Selection window
and drag and drop it to paste.

(2) Easy reading
Using an FB creates a simple program with only a "box" (FB), an input, and an
output to create an easy-to-read sequence program.

Mo e
i

L) 1524 =3 ki 00000 - = =] ta

oo [222) oz

= =3 ke He o4 K F————tma )

3= [=E K40} M35 J

(g

=]
I
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(3) Reusing
Converting a standard program into a component allows the program to be
reused any number of times.
As a result, operations such as copying a sequence program and modifying a
device, which have often been required in the past, will be unnecessary.

—1 FBfor [
—_|start control—

Converted
into a component

—1 FBfor [ —1 FBfor [ —1 FBfor
—|start control|— —|start control— —|start control

(4) Improving quality
Converting a standard program into a component as an FB to reuse the

program allows development of programs of consistent quality, without relying

on the technological skill of the program developers.
When developers A and B are developing sequence programs for different

devices, using the same FB for the common processing enables the developers

to create consistent quality of sequence programs.

" |common|
-1 FB =
Developer A Developer B
Individual process Individual process
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(5) Protecting assets
By setting up a block password, the created FB can be protected so that it
cannot be viewed.

PR v ¢ ofTF :'zfn
] ]
PR "SRV R— L @ @ oo L L —
1 i+ oo kind [-}3 | ——— 1] Wi Strat,_. FEOKE————————————M2
o KO0 De4 ] WiCH R aPeset.ofte. F—————
ta s} B EFRORE ————————————————M13
- 1} ¥a00  He =T} L e ERRORIDW S
) B= o4 v} ‘ o so—f1 o
! _.k?. ) T 2
':’Ir Sequence program related .. Convert the_pro_gram into an FB }.
.. «| tothe technical know-how | . and protect it with a password.
) ..—"f'f "

Appendix 9.1.3 FB Libraries
An FB library is a collection of FBs that are usable in GX Works2 (Simple project).
Using an FB library enables easy setting and operation of MELSEC-Q/L modules

and partner products.

<Example of MELSEC-Q/L module>

FBs for partner products Y\

Laser
Vision displacement
sensor RFID sensor
— FB— H4FB~— — FB
T )
CC-Link
Ethernet

Vision sensor I RFID I Laser displacement sensorl

Partner product family ]
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<Example of partner product>

FBs for partner products T\

Laser
Vision displacement
sensor RFID sensor
— FB— 4 FB R~ — FB
T )
CC-Link
Ethernet

Vision sensor I RFID I Laser displacement sensorl

Partner product family J

(1) FB library lineup
FB libraries include "FBs for MELSEC-Q/L modules" and "FBs for partner
products”.

(2) How to obtain FB libraries
FB libraries can be obtained from Mitsubishi Electric FA site.

URL http://www.mitsubishielectric.co.jp/fa/index.html

For the procedure to obtain the FB libraries, refer to App. 9.2.2 "Preparations
prior to use of FB libraries".
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Appendix 9.1.4 Development tool

GX Works2 (Simple project) ver 1.12N or later is required to develop sequence
programs using FBs.

POINT

Depending on the FB library, supporting versions of GX Works2 may differ.
For details, refer to the download page of each FB.

Appendix 9.1.5 FB specifications and precautions

The following specifications and precautions must be understood prior to using FBs.

1.
2.

An FB cannot be used in another FB.

Because an FB specific process is added when an FB is arranged, the
number of steps increases when compared to a ladder created without an FB.

FBs cannot be used in an interruption program.

FBs whose execution does not complete within a scan cannot be used in the
FOR to NEXT instruction loops or subroutine programs.
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Appendix 9.2 Creating a program by using an FB library

This section explains the procedure to create a program by using an FB library.

Appendx 9.2.1 Programs to be created

This section explains how to use an FB library with an example of importing an
analog value from an analog input module.

Example) Reading an analog value to D10 from the analog input module (Q64AD)
when the switch (X2) is turned on.

The program can easily be created by using an FB library as follows.

[When the switch (X2) is turned on,]

Execution
command

FB for reading AD conversion
Vo data of the specified channel

X2
— ———EFEEHN
b——————THO H i start .
I i

ReadADwal] 7

FEB ERRORE

FEEMOE

k10

FEOKE

ft1 1

ERROR I H DM

0_AD_Vaiue:W D10

—

(bl 2

3

3

3

Analog value
is input.

[The analog value is stored in Dlo.]

POINT

Start Guide".

The FB created by a user is also available other than the FB in the FB library.
For the creation method of a new FB, refer to "MELSOFT GX Works2 FB Quick
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Appendix 9.2.2 Preparations prior to use of FB libraries

Before using an FB library, contact your distributor to obtain it.
(FB libraries will not be installed when installing GX Works2.)

The following explains operation procedures using the FB library for Q64AD as an
example.

1) As the file obtained from your distributor is a zip format file, unzip

"g64ad_v100a.zip".

2) Double-click "setup.exe" in "g64ad_v100a".

pememreressrssresarannnnas

};D:-:Ddﬂg. ini

=S P it

=] datal hdr

#A) dataZcab

4] I55etupdll

el lavoutbin

E zetupexe | Double-click!

~Szetupni

setup.in:

4

3) The screen for installation is displayed. Follow the instructions to complete the

installation.

4) The following dialog is displayed when the installation is completed. Click the
button to close the dialog.

MELSOFT Library Q644D - InstallShield Wizard

InstallShield Wizard Complete

The InzstallShisid Wizard has successfully instaled MELSOFT
Library GE44D0. Click Finish to exit the wizard.

Click!

This completes the preparation prior to use of FB libraries.
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Appendix 9.2.3 Importing an FB library to projects

This section explains how to import an FB library for analog input module (Q64AD)
to be pasted to the program into a project.

Create a new project before the following operation.
(refer to section 2.3.2)

1) Click [Project] — [Library] — [install.

| Project | Edt Find/Replace Compile  Wiew Orline  Debug  Diagnostics
I Mew.. Qb | | B R R |

| B3 open... e T
| & F5 sFS FB 3FB F7 Fa F
Close —_— ]

B zeve Crl+s

Label Setting MAIN [FRS ¥ [P

= ..

Save As... o

CompressfUnpack 3

Delete. ..

Verify...

Project Revision 3
Change PLC Type...

Change Project Type

Object »
ick!
Inteligent Function Module > 1) Click!

Gpen Other Data »

Export ko G2 Developer Format File, .,

Library P Create
Security >| ‘ Tnstall... ]
Prink(J)... D
Prink Preview(B). ..

Print window. ..

install

Install

2) The Install dialog box is displayed.

3) Select "Q64AD"from Library List.

4) Click the | Refresh FB List | button.

v erabladssble seting M8
sk read FB
axpe fove i ross sl FR

5) Check the library to import.

6) Click! 6) Click the button.

7) The imported FBs are displayed under FB_Pool in the Project view and displayed in the Selection
window.

: selection 1 x

|AI\ Parts j

Bl MH+QE4AD_ErrorCperation
Bl MH+Q64AD_ReadADval

B M+0Qe4a0_ReadallaDyal

[E M+Qe4AD_RequestSetting

Bl MHQE4AD_SetADConversion
B M+QE4AD_SetAverage

B M+0QE4AD_SetGainy'al

] MHQE4AD_Setoffsetval
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Appendix 9.2.4 Pasting FBs

Drag and drop FBs to be pasted to the program window from the Project view or
Selection window. (Drag and drop from the Project view is possible from GX Works2

1.24A or later.)

Operating Procedure
1) Paste "M+Q64AD_ReadADVal" to the program window.

L EIE
-8 x

Unset Project

L T YL IR I BT - Ity |

B L e e T e e |
8% ol o [PREHATY | 4 b - I selection 3 x|

) T
Selection window

From the Selection window
or Project view, drag and
drop an FB to the place
where the FB will be pasted.

Englch Sercle com Hast Station ey

Project window

2) The Input FB Instance Name dialog box is displayed.

Input FB Instance Mame

(Local Label{MaIi)

eadalhal 1

For details of settings, refer to the next page.
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Appendix 9.2.5 Setting names of the pasted FBs

When an FB library is pasted to the program window, a dialog to input a name of the
pasted FB (FB instance name) is displayed.

Instance name is a name to distinguish the FB.

A temporary name is automatically set to the instance name. To use the name as it
is, close the dialog by clicking [ OK .

Make sure that the same name does not exist in the same program when changing
the name.

In this section, the default is used.
Operating Procedure

1) Enter the FB instance name ("ReadADVal_1" in the example) and click the

button.

| =

Enter the FB instance name.

2) The FB is pasted to the program window.

Fiead A0l 1
EFE_EMN FE EMO:E
Wi Start_. FEOKE
Wi OH FE_ERRORE
ERROR LW
o AD walueW
0) —fEo

POINT

When entering an instance name, note the following points.

» Case-sensitive

* A number cannot be set for the first letter.

» The maximum number of characters for an instance name is 16.

An error occurs if is clicked with the following setting.

(When the first letter is a number).

MELSOFT Series GX Works2

d it FB Instance Name

\4) A reserved word is used in FB instance name,

JLoce] Labelimarny l m

[l 1-1circui) Bt |
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Appendix 9.2.6 Creating input and output ladders

Create the input ladder section and the output ladder section of the pasted FB to

complete the program.
Refer to the following figure and enter the information.

N
1
1
1
1
1
J

FieadbDval |

-
FB_EMOBl—————————}{MID
.

1 1

FB execution command « bi— | d BFE_EN
H I
]

-
FB_OKEf—— (M1
.

L I— ————— -

Module mounting XY address: 80 T — e L }\}/-iﬁxauo,m

-
Channel number: 1 FB_ERRORE|— peme

— K1 }-\}/-LCH

A
ERROR_ID | D1 i
Y

A
o AD ValueWk D10 ]
N
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Appendix 9.2.7 Performing conversion/compilation

{END 1

FB is running: ON
Normal end: ON
Error end: ON

Stores the error code.

Stores the analog value.

Conversion/compilation is required to execute the completed program.

The following explains how to convert/compile all programs.

[- MELSOFT Series GX Works2 {Unset Project) - [[PRG] MAIN]
: Project  Edit
BEJHE%_J = Build F4
| =l % % | Eg | B8 Orline Praaram rhanne  ShifEF4

! Mauinakinn

Find/Replace | Compile | Wiew Online  Debug  Diagno

ShiFt+Alt-+Fe H]

[||J§! Rebuid Al

1) Click!

&

MELSOFT Series GX Works2
Caution
'! 5 ‘when executing Rebuid All, automatically assigned devices will be
re-ewaluated and devices may change. In that case, walues From the previous
program will remain in the previoushy assigned devices,
For safety, ensure that device assignments match by dearing all device
reary, latched data, and fle registers,

the button.

v Check for duplicated coils, perform consistency: {pair) check,
and other ladder checks after Rebuild Allis complete.

Are you sure you want ko Rebuild A7

Ficbuild Al Output window.

Mo, | Resulk Data Marme

Eror: 0, Warning: 0. Checkarning: 0

3) Display!

App. - 79

1) Click [Compile] — [Rebuild All].

2) The message on the left is displayed. Click

3) The compilation result is displayed in the



Appendix 9.2.8 Writing sequence programs

For the procedure to write sequence programs, refer to section 2.7 (1) "Writing data
to the CPU".

Appendix 9.2.9 Operation check

For the procedure to check the operation of the created program, refer to section 2.8
Monitoring Ladder Program Status.

Turn on the switch (X2) and confirm that the analog value is read.

#10 ReadADval_|
(0% 3 FB EN o
’ Ho  Jwi Start 10_No 11
Turn on the switch v
(X10).
/ [ K1 i cH FB ERROR:B M12
1

ERRORD IDw L D1 1
o

o_AD vauewif[Dlo ]
R s

{46 The current analog
value is displayed.

Double-clicking the FB in the sequence program on the screen enables monitoring
of the sequence program status in the FB.

* FB name: M+Q6440_ReadADval
* Function: A0 conversion data read
* Yersion: Verl 1B

FE EM

( 0y —+ FB END 3
int Eu\se relay

‘ {sET int_FB_run 1
[ SET int_pulse_relay 1

FB_EM
¢ om0y —EF HIRST int _FB_run |
fIRsT int_pulse_relay [}
fIRST FE_ERROR [
- { WOy ko FRRDR_ID 1
HIRsT int_status I
HRST FB_DK [H

int FB run
¢ o128y — b——i« i_CH 131 ] I MoV K10 ERROR_ID 1
o o

L [ K [ SET FE_ERROR 1

SH-081123ENG-A
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