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About this Manual

The texts, illustrations and examples in this manual only
explain theinstallation, operation and use of the
GX Developer programming package.

If you have questions about the programming and operation
of the programmable logic controllers mentioned in this manual
please contact your dealer or one of our distributors (see back cover).
Up-to-date information and answers to frequently-asked questions
can be found on the Mitsubishi website at
www.mitsubishi-automation.com.

MITSUBISHI ELECTRIC EUROPE B.V. reserves the

right to make changes to this manual or the technical specifications
of its products at any time without notice.

© 02/2006
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Version Changes / Additions / Corrections
02/2006  pdp First edition
08/2006  pdp-dk| Correction on page 2-5; Changed illustration on page 2-9; Addition of modules in

section 2.9.2 on page 2-37

Adjustment of inputs and outputs for the program examples ( e. g. X0 -> X10, Y10
-> Y20) to match with the configuration of the training rig







Safety Information

For qualified staff only

This manual is only intended for use by properly trained and qualified electrical technicians who
are fully acquainted with automation technology safety standards. All work with the hardware
described, including system design, installation, setup, maintenance, service and testing, may
only be performed by trained electrical technicians with approved qualifications who are fully
acquainted with the applicable automation technology safety standards and regulations.

Proper use of equipment

The programmable logic controllers are only intended for the specific applications explicitly
described in this manual. Please take care to observe all the installation and operating parame-
ters specified in the manual. All products are designed, manufactured, tested and
documentated in agreement with the safety regulations. Any modification of the hardware or
software or disregarding of the safety warnings given in this manual or printed on the product
can cause injury to persons or damage to equipment or other property. Only accessories and
peripherals specifically approved by MITSUBISHI ELECTRIC may be used. Any other use or
application of the products is deemed to be improper.

Relevant safety regulations

All safety and accident prevention regulations relevant to your specific application must be
observed in the system design, installation, setup, maintenance, servicing and testing of these
products. The regulations listed below are particularly important. This list does not claim to be
complete; however, you are responsible for knowing and applying the regulations applicable to
you.

® VDE Standards

— VDE 0100
(Regulations for electrical installations with rated voltages up to 1,000V)

- VDE 0105
(Operation of electrical installations)

- VDE 0113
(Electrical systems with electronic equipment)

- VDE 0160
(Configuration of electrical systems and electrical equipment)

— VDE 0550/0551
(Regulations for transformers)

— VDE 0700
(Safety of electrical appliances for household use and similar applications)

— VDE 0860
(Safety regulations for mains-powered electronic appliances and their accessories for
household use and similar applications)

@ Fire prevention regulations
@® Accident prevention regulations

— VBG No. 4 (Electrical systems and equipment)
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Safety warnings in this manual

In this manual special warnings that are important for the proper and safe use of the products are
clearly identified as follows:

DANGER:
Personnel health and injury warnings. Failure to observe the precautions described
here can result in serious health and injury hazards.

CAUTION:
Equipment and property damage warnings. Failure to observe the precautions de-
scribed here can result in serious damage to the equipment or other property.
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General safety information and precautions

The following safety precautions are intended as a general guideline for using the PLC together
with other equipment. These precautions must always be observed in the design, installation
and operation of all control systems.

CAUTION:
® Observe all safety and accident prevention regulations applicable to your

specific application. Installation, wiring and opening of the assemblies, com-
ponents and devices may only be performed with all power supplies discon-
nected.

@® Assemblies, components and devices must always be installed in a shockproof
housing fitted with a proper cover and protective equipment.

® Devices with a permanent connection to the mains power supply must be inte-
grated in the building installations with an all-pole disconnection switch and a
suitable fuse.

@® Check power cables and lines connected to the equipment regularly for breaks
and insulation damage. If cable damage is found, immediately disconnect the
equipment and the cables from the power supply and replace the defective
cabling.

@ Before using the equipment for the first time check that the power supply rating
matches that of the local mains power.

@ Residual current protective devices pursuant to DIN VDE Standard 0641 Parts
1-3 are not adequate on their own as protection against indirect contact for
installations with positioning drive systems. Additional and/or other protection
facilities are essential for such installations.

® EMERGENCY OFF facilities pursuant to EN 60204/IEC 204 VDE 0113 must
remain fully operative at all times and in all control system operating modes. The
EMERGENCY OFF facility reset function must be designed so that it cannot
cause an uncontrolled or undefined restart.

® You must also implement hardware and software safety precautions to prevent
the possibility of undefined control system states caused by signal line cable or
core breaks.

® All relevant electrical and physical specifications must be strictly observed
and maintained for all the modules in the installation.

Training Manual GX Developer 1
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Course Overwiew and Requirements Modular PLC Training Hardware

1.1

Course Overwiew and Requirements

This course has been specially produced as an introduction to Mitsubishi’s Q-Series range of
modular PLC’s utilising the GX Developer Version 8 software package.

The course content has been selectively produced to provide an introduction into the functional-
ity of the Mitsubishi range of Q-Series PLC’s, together with the GX Developer programming sys-
tem. The first section deals with the PLC hardware configuration and operation, whilst the
remainder covers the use of Mitsubishi’s programming system, which is illustrated using worked
examples.

Itis assumed that student will have will have a sound working knowledge of the Microsoft Win-
dows operating environment.

Modular PLC Training Hardware

There are various models of Mitsubishi Q-Series Training Rig. Most exercises within this train-
ing manual are based around use of the facilities offered in these training systems. The exam-
ples used in these course notes assume the following configuration:

6 Digital Input Simulator Switches: X0-X5

Variable Clock Input (1-100 Hz and 0.1- 10 kHz): X7

6 Digital Output LED Indicators: YO-Y5

4 Analogue Inputs: Q64AD Located at Head Address 30H

4 Analogue Outputs: Q64DA Located at Head Address 40H.

Thus, adjustments according to other training simulators may be accommodated with appropri-
ate address alterations to the example code provided this training document.

Training Manual GX Developer 1-1
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The Hardware

General Introduction to PLCs

2

2.1

2.1.1

2.1.2

2.1.3

The Hardware

General Introduction to PLCs

History & Development

Bedford Associates, founded by Richard Morley introduced the first Programmable Logic Con-
trollerin 1968. This PLC was known as the Modular Digital Controller from which the MODICON
Company derived its name.

Programmable Logic Controllers were developed to provide a replacement for large relay based
control panels. These systems were inflexible requiring major rewiring or replacement when-
ever the control sequence was to be changed.

The development of the Microprocessor from the mid 1970’s have allowed Programmable Logic
Controllers to take on more complex tasks and larger functions as the speed of the processor
increased. It is now common for PLC’s to provide the heart of the control functions within a sys-
tem often integrated with SCADA (Supervisory Control And Data Acquisition), HMI (Human
Machine Interfaces), Expert Systems and Graphical User Interfaces (GUI). The requirements of
the PLC have expanded to providing control, data processing and management functionality.

The initial specification for the PLC

® Easily programmed and reprogrammed in plant to enable its sequence of operations, to be
altered.

® Easily maintained and repaired - preferably using ‘plug-in’ cards or modules.

@® Able to withstand the rigorous Environmental, Mechanical and Electrical conditions, found
in plant environments.

® Smaller than its relay and “discrete solid state” equivalents.

@ Cost effective in comparison with “discrete solid state” and relay based systems.

Comparison of PLC and RELAY Systems

Characteristic PLC Relay
Price per function Low Low - If equivalent relay program uses more than 10 relays
Physical size Very compact Bulky
Operating speed Fast Slow
!EIectnan noise Good Excellent
immunity
Construction Easy to program Wiring - time consuming
Advanced instructions Yes No
Changing the control Very simple Very difficult — requires changes to wiring
sequence
. Excellent ) .
Maintenance Poor - relays require constantmaintenance

PLC’s rarely fail

Training Manual GX Developer 2-1




General Introduction to PLCs The Hardware

2.1.4

2.1.5

Ladder Logic

PLC’s had to be maintainable by technicians and electrical personnel. To support this, the pro-
gramming language of Ladder Logic was developed. Ladder Logic is based on the relay and
contact symbols technicians were used to through wiring diagrams of electrical control panels.

The documentation for early PLC Programs was either non existent or very poor, just providing
simple addressing or basic comments, making large programs difficult to follow. This has been
greatly improved with the development of PLC Programming packages such as Mitsubishi’s
Windows based, GX Developer (covered in detail later in this document).

Until recently there has been no formal programming standard for PLC’s. The introduction of the
IEC 61131-3 Standard in 1998 provides a more formal approach to coding. Mitsubishi Electric
has developed a programming package, “GX-IEC Developer”. This enables IEC compliant
coding to be adopted.

SCADA and HMI

The early programmable logic controllers interfaced with the operator in much the same way as
the relay control panel, via push-buttons and switches for control and lamps for indication.

The introduction of the Personal Computer (PC) in the 1980’s allowed for the development of a
computer based interface to the operator, these where initially via simple Supervisory Control
And Data Acquisition (SCADA) systems and more recently via Dedicated Operator Control Pan-
els, known as Human Machine Interfaces (HMI). It is now common place to see PLC’s heavily
integrated with these products to form user friendly control system solutions.

Mitsubishi offer a very wide range of HMI and SCADA products to suit a variety of operator Inter-
face applications.

Ouverviow

It is now commonplace to find
HMI’s integrated into PLC based
control systems, providing the op-
erator interface functionality.
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The Hardware Hardware Configuration

2.2 Hardware Configuration

This section deals with the design concepts and configuration of a Q-Series system.

2.21 Specifying a PLC System

Here are some considerations that should be taken into account when configuring a system:

External devices, Inputs and Outputs

® Input/Output Requirements

@® System Signal Voltage: 24V DC, 110V/240VAC

@ If 24V DC inputs then: NPN (Sink) or PNP (Source) devices
{

Output Configuration: Transistor (Sink/Source), Triac, Relay or Volt Free Relay contact

Power supply requirements
® Supply voltage: 24VDC, 110V/240VAC

Intelligent Modules
® Number of modules in system

® External power supply requirements

Training Manual GX Developer 2-3



Qn Series PLC Overview The Hardware

2.3

2.3.1

Qn Series PLC Overview

The following information represents an overview of the configuration and format of the Qn PLC
hardware. Data is also provided on the internal and operational specification of the Qn PLC sys-
tems.

System Configuration

QCPU I/0 Modules Intelligent
| _ function modules

Base unit

Memory card (optional)

The CPU and modules are held in a base unit which has an internal bus connection for communi-
cation between the individual modules and the CPUs. The power supply module which supplies
the voltage for the entire system is also installed on this base unit.

The base units are available in 4 different versions with 3 to 12 module slots. Each base unit can
be supplemented by means of an extension unit providing additional slots.

If you wish to keep open the option of subsequent extension of your PLC or if you have free slots
on your base unit, you can insert dummy modules here. They serve to protect the free slots from
soiling or from mechanical effects but can also be used for reserving I/O points.

For cabling larger systems and machines - e.g. in a modular design - the use of remote I/0O mod-
ules offers additional communications facilities.

2% MITSUBISHI ELECTRIC



The Hardware Qn Series PLC Overview

Main Base and Extension Base Configuration

Main base unit

1st extension base unit

The base unit and extension units are simply connected to one another by extension cables.
These connecting cables also supply the extension units with the operating voltage of 5V DC.

Up to seven extension units with up to 64 modules can be connected to base units or extension
base units. The maximum length of the extensions cables is 13.2 m.

When choosing the power supply module, the total power consumption of the 1/0 modules, of
the special function modules and of the peripherals must be taken into account. If necessary, an
extension unit with a further power supply module should be used.

Number of extension base units

@® Up to 4 extension base units can be connected to a main base unit in which a Q00CPU or
QO01CPU is installed. The maximum number of loadable modules is 24.

® A system using Q02CPU, Q02HCPU, QO06HCPU, Q12HCPU or Q25HCPU can be
extented by up to 7 extension base units.The total number of I/O and intelligent function
modules in all base units is 64.

Training Manual GX Developer 2-5



Qn Series PLC Overview

The Hardware

FITE BRI

Memory Card Q CPU
1
=
(R
Extension base cable
Power supply not for
Q52B and Q55B.
2.3.2 Base units

Battery

Power supply, I/O modules
intelligent function modules

Extension base

Power supply, 1/0 modules

intelligent function modules

The main base units provide slots for a power supply module, up to four CPU modules,and I/O
and intelligent function modules. I/O and intelligent function modules can also be mounted on
the extension base units.The base units can be installed directly using screws or on a DIN rail

using adapters.

Slot for power supply module Slot for CPU module

Slots for CPU or other modules

Connector for extension cable

)

Slots for I/O or intelligent
function modules
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The Hardware

Qn Series PLC Overview

The following table shows the available base units.

. Main base units
em
Q33B Q35B Q38B Q38RB Q312B
Loadable power supply 1 1 1 1
modules
Number of slots for 1/0 or
intelligent funktion modules 3 5 8 12
*In this main unit redundant power supply modules can be used.
i Extension base units
em
Q52B Q55B Q63B Q65B Q68B Q68RB Q612B
Loadable power supply o - 1 1 1 o% 1
modules
Number of slots for 1/0O or
intelligent funktion modules 2 5 3 5 8 8 12
* In this extension base unit redundant power supply modules can be used.
Training Manual GX Developer 2-7



Qn Series PLC Overview The Hardware

2.3.3 Main base I/0 numbering

I/O numbers are assigned to the 1/0 modules mounted on the main base unit as described
below. This also applies to special function modules.

Main base (Q33B, Q35B, Q38B)

Slot number

C 00| 10| 20| 30 | 40 | 50 | 60 70‘\
1/0 number

Power supply
module
)

U |OF|1F | 2F | 3F | 4F | 5F | 6F | 7F

For 3-module
base (Q33B)

For 5-module base (Q35B)

For 8-module base (Q38B)

« 1/0O numbers are assigned to one slot (one module) in increments of
16 points (0 to F") in ascending numerical order.
This means that I/O numbering assumes that all slots have 16-point
modules mounted in them.
For example, when the fifth slot has a 32-point module mounted in it,
1/0 numbers are assigned as follows:

Main base
/ 0 1 2 3 4 5 6 7<+—Slotnumber

C |00(10]20|30|40|50|70|80

1
Pl 1 1 1 ng: 1
1

U |OF |1F |2F | 3F|4F |6F | 7F | 8F

N

« 16 points (0 to F") are also assigned to an empty slot (without an I/0

The I/O numbers of the modules
subsequent to the 32-point mod-
ule change as shown. (The /O
numbers of the subsequent mod-
ules are shifted up.)

Power supply
module

32-point module mounted

module).
For example, when the third slot is empty, it is numbered as shown
below:
Main base
/ 0O 1 2 3 4 5 6 Te—— Slotnumber

_;coo1ozo§4ososo7o

se w

10 R RN RN E RN RN R

$E ?

4

= | U |oF [1F |2F | 3F|4F|5F |6F | 7F
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Extension base 1/0 numbering: The Hardware

2.3.4 Extension base I/0 numbering

The slots of extension bases are also numbered in increments of 16 points in numerical order.

@ Thefirstslot of any extension base is numbered following the last number of the main base
or preceding extension base.

@® An extension base cannot be connected to a 2 slot main base.

® Connect extension bases when more slots are needed in addition to the main base unit.
Their 1/0 numbers are assigned as follows:

Main base unit(Q3128)
F’fwer supply module
1

3456 7 8 91011 +—SlotNo.
» |on|20] 406020 Ac|co|Eofioof120l140f180
. Is} =l ey P T P P I
Extension  |J LTSS TSTS TSI IS IS TS TS LS
Cable n—j s A -.' 4 /A ! ! 4 4 4 : !
—1® O |1F| 3F | 5F | 7F | oF | BF|DF |FF [11F[13F|15F|[17F
Extension base unit(Q&12B)

— Power supply module = : : i
1st extension # The figure shows the configuration
i Y 121314 15 16 17 18 19 20 21 22 23 s e et

120[1A0[1C0[1E0[200]220[240]260 (280 [2402C0| 260 when J52-/L modules are
'ﬁ Clede o) Clofofole]e loaded to each slot.
DRI NI DRI DI NI DI DI
®%  |1cF|1eF|1DFFF|21F|23F|25F 27E|ooF [2BF20H 2FF
Extension base unit(QG68B) Extension base unit(QA1568B)
— / Power supply module Eih extension l Power supply module
¥ 24 25 26 27 28 29 30 31 stage ¥ 45 46 47 48 49 50 51 52
200{320]340]380(380[320[3C0[3E0 o O] 5a0[5C0[5E0| 600|620 [640 660|620
A AN AN AN AN AN A AN oo LTSS
SUENIIRIRIRIRIRIR 55 SO DYDY DD
® 31F|33F|35F| 37F | 30F [38F|3DF|3FF ;-,? —'ﬂ 5BF|50F |5FF|61F|63F |65F |67F|6oF
Extension base unit(Q68B) 12 2] Extension base unit{QA1568B)
—’/ Power supply module Sih exiension / Power supply module
¥/ 32 3334 35 36 37 38 39 stage ¥ 53 54 55 56 57 58 59 60
400 [420[440]450[4E0[4ADECO[4ED ] eaolscoleea|7oo]720[740[780[ 780
ol e lelelelele el EXE] ¢
| { [N R R Y T o Ia AN AN AN (k\
EL" ERIRIRINIDIDED 0O N \t')\)f'\j\}ﬂf
®®|  |41F|[43F|45F | 47F |40F [4BF UDF|4FF i —*_'_1'| BBF|SDF |5FF|71F|73F [75F|7TF|79F
Extension base unit(Q656) EES Extension base unit{QA15658)
—‘/ Power supply module FT—— / Power supply module
stage Y 40414243 44 siage ¥ 6162 63
500[520[540]560[580 X 7A0[7COTED| 2= | =
ISR LSS
] AN 5 *, N \ | =
(DI N o[ ele
® 51F|53F|55F|57F|59F —o]| |merporfre| T | &
S
When module is installed,

dan error Occurs.
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2.4 Extensions Base Cables

The extension base cables are used for connections between the base units.

Type Qcos5B Qco6B QcC12B QC30B QC50B Qcio0B
Cable length 0.45m 0.50 m 1.2m 3.0m 50m 10,0 m

The overall distance of all extension cables must not exceed 13.2 m.

For connection of the base units without an own power supply (Q52B, Q55B) the cable QC05B is
recommended.

2.5 Power Supply Modules

The power supply modules supply 5V DC
to each module on the base unit.

Power supply modules with input voltages
of 24 V DC or 240 V AC are available.

MITSUBISHI | —

Item Q63P Q61P-A1 Q61P-A2 Q62P Q64P

100 - 120 V AC
Input voltage 24V DC 100-120 VAC | 200-220V AC | 100 —240 V AC

200 — 240 V AC
Power 45 W 105 VA 105 VA 105 VA 105 VA
consumption
Output voltage 5V DC 5V DC 5V DC 5VDC,3A 5V DC
Output current 6A 6A 6A 24VDC,06A | 85A
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Power Supply Modules

2.5.1

Selection of an appropriate Power Supply

The total current consumption of the installed modules must be smaller than the rated output
current of the power supply module. Reduce the number of modules on the base unit, if the cur-
rent consumption is too high.

Example calculation of the total current consumption

csiPAz

MITSUBISHI

666606666

[on]> ool o]
T|m|S|o[m|> |0l |~|olls |wv|-lo]

666666

Module Description Current consumption
QO6HCPU | CPU module 0.64 A

QX80 Digital input module 0.16 A

QX80 Digital input module 0.16 A

QY80 Digital output module 0.008 A

Q64AD A/D-converter module 0.63 A

QJ71BR11 | MELSECNET/H module | 0.75 A

Total current consumption 242 A

cH:cH
iﬁ gi eim
o i @ i

o IR e

o iR S e @
o o= S iE

S e E
SiE S =

The total current consumption is 2.42 A. The installed power supply module is able to deliver a

current of 6 A. This configuration will work without problems
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2.6 CPU Modules

Basic PLC CPUs

The CPU modules of the MELSEC System Q are availa-
ble as single and multi processor CPUs through which
they achieve a wide application range. The performance
of the controller here grows with the application by sim-
ply replacing the CPU (except Q00J).

While QO0CPU and Q01CPU are classical separate
CPUs, the QO0JCPU forms an inseparable unit consi-

i sting of CPU, power supply and base unit and thus enab-
les a low-priced entry into the modular PLC technology.

The standard CPUs were developed especially for appli-
D/ cations where a compact system configuration easily to
O — be realized is to the fore.

Special features:

@® Every CPU is equipped with an RS232C interface for easy programming and monitoring
from a personal computer or operating panel.

® Integrated Flash ROMs for memory operation without additional memory cards.

® Processing the inputs and outputs with refresh mode

High performance CPUs

With the high-performance CPUs a high processing
speed and expandability are to the fore. They provide a
great variety of functions and an even optimized pro-
gramming and debugging environment to ensure a flexi-
ble response to all systems.

The two process CPU models Q12PHCPU and
Q25PHCPU have extended control functions with two
i degrees of freedom, PID cascading and autotuning.
These processors also feature a set of 52 process

I = instructions and support an unlimited number of PID
L loops

D Rs-232

LY ]

Special features:

@® Every multi processor H-CPU is equipped with an USB interface for easy programming
and monitoring from a personal computer.

Processing the inputs and outputs with refresh mode

Floating point arithmetic according to IEEE 754

Special statements for processing PID control loops

Mathematical functions, such as angle/exponential functions and logarithm

Hot-swap module replacement in RUN mode (with process CPUs)

Multi processor mode is possible with up to 4 CPU modules.
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CPU Modules

2.6.1

CPU Specification

Feature

QooCPU

Qo1CPU

Q02CPU

QO02HCPU | QO6HCPU

Q12HCPU

Q25HCPU

Control method

Repeated operation using stored program

1/0 control method

Refresh mode

Programming language

IEC ladder, l6gic symbolic language, list, structured text (ST), SFC

LD 160 ns 100 ns 79 ns 34 ns
MOV 560 ns 350 ns 237 ns 102 ns
Processing | Mixed instruc-
speed tions per pis 2.0 27 4.4 10.3
Floating point "
addition 27 ps 1.8 ps 0.78 ps
Number of instrucions (with-
out instructions for intelligent | 249 363
function modules)
Processing of floating point n
numbers Supported Supported
Prgcessmg of character $MOV is supported only Supported
strings
PID control Supported* Supported
Special functions
(such as trigonometrical func- Supported* Supported

tions, extraction of root or log-
arithm)

For Q00/Q01CPU function version B (First 5 digits of serial number are "04122" or later)

Feature Q00CPU ‘ Qo01CPU Q02CPU QO02HCPU | QO6HCPU ‘ Q12HCPU | Q25HCPU
Constant scan 1to 2000 ms
(program start at given time (can be specified in 1 ms | 0.5 to 2000 ms (can be specified in 0.5 ms increments)
intervals) increments)
Program capacity 8k 14k 28 k 60 k 124 k 252 k
(number of steps)
Built-in program
memory 94 kbytes 112 kbytes 240 kbytes | 496 kbytes | 1 MB
(drive 0)
RAM memory
card — Capacity of loaded memory card (maximum 1 MB)
(drive 1)
?acr)g/l memory _ Capacity of loaded memory card (maximum 4 MB for flash cards and
Memory (drive 2) 32 MB for ATA cards)
capacity Builtin RAM
uilt-in N
(drive 3) 128 kbytes 64 kbytes 256 kbytes
Built-in ROM
(drive 4) 94 kbytes 112 kbytes 240 kbytes | 496 kbytes | 1 MB
Common
memory for o
multi processor 1 kbytes 8 kbytes
mode
Total (including
2048 8192
/O points remote 1/0)
Local I/O 1024 4096
* 64 k bytes for function version A
** For Q00/Q01CPU function version B (First 5 digits of serial number are "04122" or later)
Training Manual GX Developer 2-13



CPU Modules

The Hardware

Number of Devices

Device (Device symbol) Q00CPU QO01CPU Q02CPU QO02HCPU | QO6HCPU | Q12HCPU | Q25HCPU
Internal relay (M) 8192 8192
Latch relay (L) 2048 8192
Link relay (B) 2048 8195
Timer (T) 512 2048
Retentive Timer (ST) 0 0
Counter (C) 512 1024
Data register (D) 11136 12288
Link register (W) 2048 8196
Annunciator (F) 1024 2048
Edge relay (V) 1024 2048

The table above indicates the default number of points. These can be changed in the parameter

configuration.

Device (Device symbol)

QO0CPU ‘ Q01CPU

Q02CPU ‘QOZHCPU QO6HCPU

Q12HCPU ‘ Q25HCPU

32768

131072

File register (R) 32768 (when the built-in memory is used) (built-in memory)
Special link relay (SB) 1024 2048
Special link register (SW) 1024 2048
Step relay (S) 2048 (S0 to 127/block) 8192
Index register (Z) 10 16
Pointer (P) 300 4096
Interrupt pointer (D) 128 256
Special relay (SM) 1024 2048
Special register (SD) 1024 2048
Function input 16 16
Function output 16 16
Function register 5 5

You can increase the number of file register for the Q02CPU, Q02HCPU, Q06HCPU,
Q12HCPU, and Q25HCPU to up to 1 041 408 points by using a SRAM or flash card.

QnCPU - Operating ltems

Feature

Q00CPU \ Q01CPU

Q02CPU ‘QOZHCPU ‘QOGHCPU Q12HCPU | Q25HCPU

Switch operation

RUN, STOP, RESET

RUN, STOP, RESET, L.CLR (Reset of the latched devices)

5VDC

External interfaces RS232 RS232 ‘ RS232, USB

Memory card Not available Available

LED display RUN, ERR. MODE, RUN, ERR., USER, BAT., BOOT, POWER
Current consumption @ 0.25A 027A | 060A 0.64 A

2-14
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LED display

DIP switches

Memory card — |

eject button RUN/STOP switch

RESET/L.CLRswitch
¥t (For Q00CPU and Q01CPU
—| the RESET switch is combined

Memory card loading-
connector .

with the RUN/STOP switch)

USB connector (not for
Q00, Q01 and Q02CPU)

RS232 connector

S0srCPU LED Display
MODE [ //| Green: G mode
RUN [ —1 | ON: During operation in “RUN“ mode
ERR. wﬁ OFF: During “STOP* mode or after detection of an error
USER w::}.f occurrence that stopped the operation
DAT
BO0T T Flicker: RUN/STOP switch was switched from “STOP* to
“RUN" after a program or a parameter was written
during “STOP". The CPU is not in “RUN" mode.

Procedure to switch a Q CPU from “STOP* to “RUN* after the program or parameters
have been changed during “STOP*:

1. Switch the RESET/L.CLR switch to the “RESET" position.
2. Switch the RUN/STOP switch from “STOP* to “RUN".

However, when you want to set the CPU to “RUN* without clearing the device
information, switch the RUN/STOP switch from “STOP* to “RUN", then back to “STOP*
and finally to “RUN" again.
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ERR and USER LED

QO6HCPU —

MODE []
RUN [] ON: After the detection of an error during self-diagnostics.
ERR. 1 This error will not stop operation.

USER [ .
BAT [ OFF: Normal operation of the CPU

BOOT L] Flicker: An error that stops the operation has been detected

during self-diagnostic.

ON: An error has been detected by the CHK instruction
or an annunciator (F) has been switched ON.

OFF: Normal operation of the CPU
Flicker: Execution of latch clear

BAT and BOOT LED

QO6HCPU L

MODE []
RUN ]
ERR. [

USER
BAT. (X

BOOT

ON: Voltage of either the battery for the CPU or the
memory card is too low.

OFF: Voltage is normal

2-16 2% MITSUBISHI ELECTRIC



The Hardware CPU Modules

Q CPU DIP Switch Functions:

System protection
-+ ON SW / OFF: No protection
ON: Protection

—

Used to specify where parameters are stored
SW2 | SW3 | Parameter drive

OFF | OFF | Program memory (Drive 0)
ON OFF | SRAM card (Drive 1)

OFF ON Flash card/ATA card (Drive 2)
ON ON Built-in ROM (Drive 4)

mm

Parameters can not be stored in the built-in RAM (Drive 3).

All switches are shipped in the OFF position.

RUN/STOP and RESET/L.CLR Switches

STOP RUN

RUN: CPU executes sequence program

RESET L.CLR STOP: The execution of the sequence program is stopped

RESET: Used to perform hardware reset operation fault reset, operation
initialization etc.

After performing a reset, always return this switchto the neutral position.
L.CLR: Used to clear (turn either OFF or set to zero) all data in the parameter set

latch area.

(Not available for Q0O0OCPU and Q01CPU)
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Memory Organisation

Q CPU
Memory card (RAM) Program memory
Drive number: 1 Drive number: 0
Memory card (ROM) Built-in RAM
Drive number: 2 Drive humber: 3
It is not possible to install a Built-in ROM
memory card in QO0CPU or Drive number: 4
QO01CPU.

Organisation of Storage
QO00CPU and Q01CPU

Built-in memory
Data Programm memory RAM ROM
(Drive 0) (Drive 3) (Drive 4)
Program [ J @) [
Parameters [} @) [ J
Ln;sallgztr\etrfsunct|on module ° o °
Device comment [} @) [ J
File register O [} @)

@ = Storage is possible
O = Storage is not possible

Q02CPU, Q02HCPU, Q06HCPU, Q12HCPU and Q25HCPU:

Built-in memory Memory cards

Data P;fgg:;‘;" RAM ROM RAM Flash ROM ATA ROM

(Drive 0) (Drive 3) (Drive 4) (Drive 1) (Drive 2) (Drive 2)
Program [} O [ [} [ J [ J
Parameters [} O [ [} [ ] [ J
Intelligent function
module parameters i © ® b b i
Device comment [ J O [ [} [} [ ]
Device initial value [ ] O [ [} [ J [
File register @) ([ ] o [ ) [ O
Local devices O [ ] o [ O O
Debugging data O O o [ J @) O
Failure history O O ©) [} O O
Data file written by a
FWRITE instruction © © © © © ®

@ = Storage is possible
O = Storage is not possible
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Memory Card Specifications

SN
—————
= =

=

The write protect switch on the card will prevent
any unintentional overwriting of stored data. A bat-
tery within the RAM memory card will hold the
data during an interrupt of the power supply.

N

Available memory cards

. . Memory capacity Memory capacity -
Designation Type of memory [Bytes] [Number of files] Number of writings
Q2MEM-1MBS 1011 k 256

SRAM No limitation
Q2MEM-2MBS 2034 k 288
Q2MEM-2MBF 2035 k

Flash ROM 288 100 000
Q2MEM-4MBF 4079 k
Q2MEM-8MBA 7940 k
Q2MEM-16MBA ATA ROM 15932 k 512 1000 000
Q2MEM-32MBA 31854 k

Installation of the Battery for the CPU Module

The battery is installed at the bottom side of the Q
CPU. During interruption of the power supply the bat-
tery can hold the data of the program memory , the
built-in RAM and the clock for several thousand
hours. However, this time depends on the type of
CPU.

The CPU is shipped with its connector disconnected. Connect the battery before the CPU is
used for the first time.

A/Front of CPU module

Bottom of CPU module
Battery Q6BAT
\

Connector

/

Cover

The battery should be changed every 10 years.
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2.7 External 1/0 Signals and I/O Numbers
2.71 I/O device wiring
Signals from external input devices are replaced by input numbers, which are determined by the
mounting position and terminal numbers of the input module connected and are handled in the
program.
The outputs (coils) of the program operation results use output numbers which are determined
by the mounting position and terminal numbers of the output module with which external output
devices are connected.
As can be seen in the following examples, the I/O numbering system used is Hexadecimal. This
is sensible as the PLC system is based on a 16 bit platform, it therefore follows that the address-
ing is also in this format.
0 1 2 3 44— Slot number
1
(Power (CPU)
supply)
ay \ Base unit
Input number~_{(QX) @) - Output number
N
PBI——= i Y10 ()
—0 O— - \
CS1 O X1 Y11 @
csgo/
z_l_o x2 Y12
EO Oo— X3 N ® The input numbers are hexadecimal startirg
PB3I——= Y13 from 0. The numbers are shared between the
— O O— X4 @ inputs and outputs, with X representing inputs
Lsi—— and Y outputs.
O O X5 Y14 >/GI< ® The maximum input/output numbers vary
L82:|: ~ 6 };j\( with the CPU.
LSS'Z':: Y15 MC1 ® The input/output numbers are also referred
X7 U to as the 1/0O numbers (IN/OUT).
LS4:|
Eiars e X8 Y16 @
PB4—'—: - Ny
e Y17 /)
— 1 Q)
PBSS o0— XA &
555 ] |xe
] XC Yis /Y .
_| x| / 5
el e ™y
] /
— XF COM2 @
com
\ Output module
Input module
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Inputs & Outputs

The Q-Series range of controllers can be considered to be made up of three parts:
@® CPU (Central Processing Unit)

® Input circuit

® Output circuit

The input circuitry provides the PLC CPU with information from a wide variety of input signals.

Typical Input Devices

The Input signals can come from a wide variety of devices i.e.
Push buttons.

Rotary switches.

Key switches.

Limit switches.

Level sensors.

Flow rate sensors

Photo-electric detectors.

Proximity detectors (Inductive or Capacitive).

Proximity detectors usually provide a transistor output which can be either an NPN (Sink)
or PNP (Source) transistor.
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2.8 Digital Input and Output Modules
Overview of Digital /0O module types
Number of inputs/outputs
Type
8 16 32 64
120 V AC o ) o) o)
240 V AC ) o) o) o
Input modules 24V DC O [} [} [ J
24 V DC (High speed) [ @) @) O
5VDC/12V DC o ) ) )
Relay [} [} O O
Individual relay ) o) o) o)
Output modules Triac output O [} O O
Transistor output (sink) o [} [ J [ J
Transistor output (source) @) [ [ O
Combined input/output modules o O [ J O
@® = Module is available
O = Module is not available
2.8.1 Digital Input Modules
Input modules are available for various input voltages:
Number of input points
Input voltage
8 16 32 64
5-12VDC QX70 QX71 QX72
24V DC QX80 QXxst QXxs2
24V DC
(Interrupt module) Ql60
100 — 120 V AC QX10
100 — 240 V AC QXx28
Modules with 8 or 16 connection points provide removable screw terminal blocks. The modules
with 32 or 64 connection points are connected via a plug.
General PLC Input - Considerations
Allinputs are isolated by Opto-couplers. This prevents the sensitive CPU electronics in the PLC
from being affected by electrical noise spikes induced by external equipment.
Another common problem is contact bounce generated by electromechanical switches.
To avoid the PLC from being affected by these parasitic effects, the inputs are filtered so that the
On/Off status will register an ‘On’ state only if the signal is stable for a period exceeding the filter
coefficient (see note below).
This filter response time should be taken into account when programming as it will have a direct
effect on the way the program will operate.
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Digital Input and Output Modules

NOTE

For the PLC to register a logical change in input condition, it will have to draw a minimum of 3mA,;
anything less than this will result in the Input not turning on.

The input will accept up to a 7mA signal, anything in excess of this could result in the input being
damaged.

If higher speed input functionality is utilised where the input filter coefficient is reduced, care
should be taken when using these inputs for digital signalling. Cables should be shielded and
run separately to other potential sources of electrical noise!

If very high speed operation is required within the system then use of special modules such as or
Interrupt of High Speed Counter should be adopted.

A-Series: Standard Input Modules are preset to 10 ms Filter Coefficient.

Q-Series: The Filter Coefficient of the standard Input Modules is preset to 10 ms but may be
individually adjusted in the range of 1 ms to 70 ms from within the Parameter setup of the
CPU (See individual module specifications).

Source / Sink Inputs

This subject often causes confusion due to differing interpretations of the definition of Sink and
Source by different manufacturer’s each side of the Atlantic.

The term Source /Sink refers to the direction of current flow into or out of the input terminals of
the PLC.

The following descriptions describe Mitsubishi’s interpretation of the subject, which is shared by
most other European and Far Eastern PLC manufacturers!

Source Input

When the PLC is connected for Source inputs, then the input signal current flows into the X
inputs.

Source Input Configuration

Input Module
| Source
pn —
o o X0
i | Source i
S
o XF
24Vdc
- I: - 0V COM
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Sink Input

When the PLC is connected for Sink inputs, then the input signal current flows out of the X

Inputs.

Sink Input Confiquration

24Vdc Input Module
:} +24V COM
- +
| Sink

A

o o X0

i | Sink i

o XF

2% MITSUBISHI ELECTRIC



The Hardware

Digital Input and Output Modules

Source Inputs (Negative Common)- Module Details

Applicable crimping terminal

Type DC Input Module {(Negative Common Type
Specifications s QX80 Appearance
Mumber of input points 16 points
Isolation method Photocoupler
Rated input voltage 24VDC (+20/-15%. ripple ratio within 5%)
Rated input current Approx. 4mA B1234567
Input derating No LEAECDET
ON voltage/ON current 19V or higher/3mA or higher
OFF voltage/OFF current 11V or lower/1.7mA or lower b
Input impedance Approx. 5.6k02 i
1msf5ms/10ms/20ms/T0ms or less (CPU parameter setting) % iy 0
OFF to ON = S 4
Response Initial setting is 10ms. E—
time 1msf5ms/10ms/20ms/T0ms or less (CPU parameter setfing) s e j 2
ON to OFF . st —) 3
|nitial setting is 10ms. B H -
Dielectric withstand voltage S60VAC rms/3 cycles (altitude 2000m (6557.381L)) P -
Insulation resistance 10M S or more by insulation resistance tester L. ;
By noise simulator of 500Vp-p noise voltage, 1 s noise width b =
MNoise immunity and 25 to 60Hz noise frequency ﬁ 3
First transient noise IEC61000-4-4: 1kV .6 )
Protection of degree IP2X b C A
Common terminal arangement 16 points/commaon (common terminal: TB18) i x B
Number of /O points 16 (1O allocation is set as a 16-points input module) *‘,‘E C
Operation indicator ON indication (LED) ‘: D
External connections 18-point terminal block (M3 X6 screws) ‘,?ﬂ E
Applicable wire size 0.3 10 0.75mm? core {(2.8mm (0.11in.) OD max.) 24VDC F
4 !& —

R1.25-3 (sleeved crimping terminals cannot be used.)

5VDC intemal current consumption

50mA (TYP. all points ON)

Weight

0.16ka

Input Circuit Detail

24vDC

External Connections Terminal Block Number Signal Name
TB1 X00
TB2 X01
TB3 X02
TB4 X03
TB5 X04
LED TB6 X05
ir_ﬂerr_lal E TB7 %06
circuit o 88 X07
TBO X08
TB10 X09
TB11 X0A
TB12 X0B
TB13 X0C
TB14 X0D
TB15 XOE
TB16 XOF
TB17 Vacant
TB18 COM
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Direction of Source Current Flow

Referring to the preceding circuit diagram, when the push button is closed, the direction of cur-
rent flow will be as follows:

From the +24 Volt terminal of the external power supply, through the push button and into
the TB1 (XO0) input terminal i.e. Source Current.

Through the input resistor network circuit and then through the LED.

When current flows through the LED it will emit light, which in turn will cause the
Photo-Transistor to turn ON.

The function of the Opto-Isolator is to isolate the plant side 24 Volt input circuit from the
sensitive 5 Volt PLC processor logic circuitry. This also provides noise immunity from the
input.

With the Photo-Transistor turning ON, this will cause a signal to be sent to the Input Image
Table, to store the information that the input X0 is ON.

The Input current now flows out of (TB18) COM terminal and then back to the terminal of
the External power supply.
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Digital Input and Output Modules

Sink Inputs (Positive Common)- Module Details

Type DC Input Module {(Negative Common Type
Specifications s QX80 Appearance
Mumber of input points 16 points
Isolation method Photocoupler
Rated input voltage 24VDC (+20/-15%. ripple ratio within 5%)
Rated input current Approx. 4mA 234567
Input derating No LEAECDET
ON voltage/ON current 19V or higher/3mA or higher
OFF voltage/OFF current 11V or lower/1.7mA or lower b
Input impedance Approx. 5.6k02 i
OFF 1o ON 1ms/Sms/1 0ms;’20msr’¢ms 0’. Iesg{CF‘U parameter setting) % iy > ?
Response Initial setting is 10ms. E—
time 1msf5ms/10ms/20ms/T0ms or less (CPU parameter setfing) s e j 2
ON to OFF . st —) 3
Initial setting is 10ms. E H 3
Dielectric withstand voltage S60VAC rms/3 cycles (altitude 2000m (6557.381L)) P -
Insulation resistance 10M S or more by insulation resistance tester L. ;
By noise simulator of 500Vp-p noise voltage, 1 s noise width -ng—ﬁ =
MNoise immunity and 25 to 60Hz noise frequency z 3
First transient noise IEC61000-4-4: 1kV .6 )
Protection of degree 1P2X b C A
Common terminal arangement 16 points/common (common terminal: TB18) i NE
Number of /O points 16 (1O allocation is set as a 16-points input module) E C
Operation indicator ON indication (LED) e D
External connections 18-point terminal block (M3 X6 screws) ‘,?ﬂ E
Applicable wire size 0.3 10 0.75mm? core {(2.8mm (0.11in.) OD max.) 24VDC F
Applicable crimping terminal R1.25-3 (sleeved crimping terminals cannot be used.) =5 —
5VDC intemal current consumption 50mA (TYP. all points ON)
We_ig.hl 0.16ka
Input Circuit Detail
External Conneclions Terminal Block Number Signal Name
TB1 X00
TB2 X01
TB3 X02
TB4 X03
TB5 X04
LED) TB6 X05
<] (i Ic?rlg{lﬂal E TB7 X06
—> TB8 X07
TB9 X08
TB10 X09
TB11 XO0A
TB12 X0B
TB13 X0C
TB14 X0D
TB15 XO0E
TB16 XOF
TB17 COM
TB18 Vacant
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NOTE

Direction of Sink Current Flow

In the preceding diagram, when the push button is closed, the direction of current flow will be as
follows:

® Fromthe +24 Voltterminal of the external power supply to the Common terminal (TB17).

@® Through the 1st LED and then through the input resistor network circuit to the TB1 (X0)
input terminal.

® When current flows through the LED, it will then emit light which in turn will cause the
Photo-Transistor to turn ON.

@® The Photo-Transistor turning ON causes a signal to be sent to the Input Image Table, to
store the information that the input X0 is ON.

@® The Input current now flows out of the X0 input terminal i.e. ‘Sink Current’.

@ It then flows through the push button and then back to the negative (0V) terminal of the
external power supply.

Sensors: Proximity and Optical

There are 2 types of proximity sensor; Inductive and Capacitive. There are also many varieties
of optical sensors that may be found in Industrial application. The supply voltages to these sen-
sors are commonly 24V DC.

Most Opto and Proximity sensors utilise semiconductor outputs and these are available in two
polarities, which are:

® PNP - (SOURCE)
® NPN - (SINK)

When connecting devices to the physical PLC 1/O, think of current flow rather than voltage
levels. For example: Input Activated = current flowing. Input Deactivated = No current flow-

ing.
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AC Input - Module Details

Type AC Input Module
Specifications - Qax10 Appearance
Number of input points 16 points
Isolation method Photocoupler
Rated input voltage, frequency 100-120VAC (+10/-15%) 50/60Hz (+3Hz) (distortion factor within 5%) L —
Rated input current Approx. 8mA (100VAC. 60Hz). approx. 7mA (100VAC. S0Hz) 89ABCDEI
Input derating Refer to the derating chart. /A
Inrush current Max. 200mA within 1ms (at 132VAC)
ON voltage/ON current BOVAC or higher/smA or higher (50Hz, 60Hz) 2
OFF voltage/OFF current 30VAC or lower/1.7mA or lower (50Hz. 60Hz) P G
Input impedance Approx. 12k (60Hz), approx. 15k (50Hz) bl g
Response OFF to ON 15ms or less (100VAC 50Hz. 60Hz) bt ﬂ 2
time ON to OFF 20ms or less (100VAC 50Hz. 60Hz) ﬁ 3
Dielectric withstand voltage 1780VAC rms/3 cycles (altitude 2000m (6557.361R.) e KON
Insulation resistance 10MQ or more by insulation resistance tester lps ©
By noise simulator of 1500Vp-p noise voltage, 1 i's noise width In? 5
Moise immunity and 25 to 60Hz noise frequency b 2 6
First transient noise IEC61000-4-4: 1kV bl 7
Protection of degree IP1X pred 8
Common terminal arrangement 16 points/common (common terminal: TB17) :2 9
Number of I/O points 16 (I/O allocation is set as a 16-points input module) Lo A
Operation indicator ON indication (LED) loe E )i B
External connections 18-point terminal block (M3 X 6 screws) LuE c
Applicable wire size 0.3 to 0.75mm# core (2.8mm (0.11in.) OD max.) -e‘:%: D
Applicable crimping terminal R1.25-3 (sleeved crimping terminals cannot be used.) 100ac E
5VDC internal cument 50mA (TYP. all points ON) TmAScHz . F —
consumption i ’
Weight 0.17kg
Input Circuit Detail
Derating Chart Terminal Block Number Signal Name
(%) TB1 X00
19 B2 X01
ON 8 120VAC L i
ratio 7 TB4 %03
61
2 132VAC Te5 %04
4
0 10 20 30 40 5055(°C) 186 il
Ambient temperature TB7 X06
External Connections TB8 xov
TB9 X08
= TB10 X09
Internal @ TB11 XOA
circuit
> TB12 X0B
TB13 xoc
TB14 XoD
TB15 XOE
TB16 XOF
1one TB17 CcoM
TB18 Vacant

With AC Input type modules, itis recommended that the same supply voltage to the PLC is used
as forthe inputsi.e. (100 - 120VAC). This minimises the possibility of an incorrect voltage being
connected to the Inputs.
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2.8.2 Digital Output Modules

The output modules of the Q-Series provide different switching elements for adaption to many
control tasks:

=TT Rated output Number of output points

=+ |\G Output type TTRGE P

o NG 9 8 16 32

= LTf/‘l Relay 24V DC/240V AC| QY18A QY10

o \\%

gl Triac 100 — 240 V AC Qy22

=\l

= tt‘:\\%% 5/12V DC Qv7o | Q71
n ‘j Transistor 12/24V DC QY80 QY81P

&
5-24VDC QY68A

Modules with 8 or 16 connection points are equipped with removable screw terminal blocks. The
modules with 32 or 64 connection points are connected via a plug.

Output Types

Q-Series standard PLC outputs are available in four configurations:
® Relay

@® Triac (SSR)

@ Transistor (Source Type)

@ Transistor (Sink Type)

Type Advantages Disadvantages

@ Slow (max. 1 Hz)

@ Finite reliability (electromechanical)
@ Contact burn

@ Noisy (electrical)

® Mixed voltage switching
Relay @ Volt-free operation possible
@ High current switching capability

@ High reliability ® AC operation only
Triac @ Higher speed switching @ Current limited to 0.6 A /point
@ Suited to high duty switching applications @ Requires 10 ms to turn ON/OFF at AC 50 Hz

@ Very high reliability

. ) o ® Low voltage DC operation only
Transistor | @ Very high speed switching

. . o - @ Current limited to 0.1 A /point
@ Well suited to high duty switching applications
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Relay

This interface is more commonly used in the UK.

Electrical Isolation from the internal and external circuitry is achieved by the coils and the con-
tacts of the output relays.

Modules are available as multiple outputs with isolated grouped commons or individually iso-
lated ‘Volt Free’ outputs.

The operation of the output contact is driven by the internal CPU program.

When the "END" instruction is triggered the PLC will REFRESH (update) the outputs from the
Output Latch memory, an LED will light and the output contact will close.

The response for the operation of the relay is approximately 10 ms.
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Relay Output Circuit Configuration

Type Contact Output Module
Specifications Qv10 Appearance
Number of output points 16 points
Isolation method Relay
Rated switching voltage, 24VDC 2A (resistive load| 1
e PAOVAG o8 cos 1) _/Point. 8Aoommon
Minimum switching load 5VDC 1mA
Maximum switching load 264VAC 125VDC
Response OFF to ON 10ms or less av10
time ON to OFF 12ms or less 01234567
Mechanical 20 million times or more 89ABCDEF
Rated switching voltage/current load &
More than 100 thousand times or more
200VAC 1.5A, 240VAC 1A (COS @ =0.7) 100 thousand times or more
Life Electrical 200VAC 0.4A, 240VAC 0.3A (COS @ =0.7) 300 thousand times or more o2 5
200VAC 1A, 240VAC 0.5A (COS @ =0.35) 100 thousand times or more HO— /
200VAC 0.3A. 240VAC 0.15A (COS & =0.35) 300 thousand times or more HO—2 1
24VDC 1A, 100vVDC 0.1A (L/R=7ms) 100 thousand times or more SR j 2
24VDC 0.3A. 100VDC 0.03A (L/R=7ms) 300 thousand times or more MO 3
Maximum switchin : HD
i 9 3600 times/hour [ o 2 g
Surge suppressor No b b 6
Fuse No Ho-2 =
Dielectric withstand voltage 2830VAC rms/3 cycles (altitude 2000m (6557.38f.)) Ho?—
Insulation resistance 10MS? or more by ins?_lelt_ion resistance tester Ho-4 8
By noise simulator of 1500Vp-p noise voltage, 1 M's noise width 0P 9
Noise immunity and 25 to 60Hz noise frequency HO—= A
First transient noise IEC61000-4-4: 1kV .f} ME
Protection of degree 1P1X (o C
ngzﬁg;;l‘:ral 16 points/common {common terminal; TB17) -GC%'C" g
Number of O points 16 (/O allocation is sel as a 16-points output module) rabdd 5
Operation indicator ON indication {LED) lza e
External connections 18-point terminal block (M3 X6 screws)
Applicable wire size 0.3 to 0.75mm< core {2.8mm (0.11in.) OD max.)
Applicable crimping terminal R1.25-3 (sleeved crimping terminals cannot be used.)
5VDC internal current "
consumption 430mA (TYP. all points ON})
Weight 0.22kg
Output Circuit Detail
External Connections Terminal Block Number Signal Name
TB1 Y00
TB2 Y01
TB3 Y02
TB4 Y03
LED TB5 Y04
@ Internal @ II TB6 Y05
circuit TB7 Y06
< L— 83 Y07
TB9 Y08
TB10 Y09
TB11 YOA
TB12 YOB
TB13 YOC
A 814 YOD
TB15 YOE
TB16 YOF
TB17 COM
TB18 Vacant
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Triac

Voltages of 240 V AC or 110 V AC can be used on separately commoned blocks.
As with all other output configurations the physical output is isolated by photocoupler.

The response of the Triac is obviously faster than the relay with a response time of imsec to turn
ON and 10 ms to turn OFF again.

Care should be taken when configuring your system so as not to overload the output circuitry.
Referral to the relevant hardware module manual will give the correct loading.

Because the leakage current in a Triac output circuit is greater than that of a relay circuit, care
must be taken as this current is enough to cause indicators to illuminated and some miniature
relays to hold their operation.

In fact, this is one of the most frequent causes of electric shock when working in cabinets con-
trolled by PLC’s.

Special care must be taken when working in live environments with output circuits controlled by
Triac devices, even if the outputs are apparently turned off!
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Triac Output Circuit Configuration

Type TRIAC Qutput Module
Specifications QY22 Appearance
Number of output points 16 points
Isolation method Photocoupler
Rated load voltage 100-240VDC (+20/-15%)
Maximum load current 0.6A/point. 4.8A/common
Minimum load voltage/current 24VAC 100mA, 100VAC 25mA, 240VAC 25mA o2z
Maximum rush current 20A/cycle or less gzzasar
Leakage current at OFF 3mA or lower (for 240V, 60Hz). 1.5mA or lower (for 120V, 80Hz) A
Maximum voltage drop at ON 1.5V or lower —
R ) OFF to ON 1ms + 0.5Hz or less 2
SEROISS e ON to OFF 1ms + 0.5Hz or less (rated load, resistance load) :;i 0
Surge killer CR absorber oz L1
Fissis Mone (Attaching a fuse to external wiring is recommended. Refer to -mL“ ﬂ 2
Section 1.2 (14)) =4 . i
Dielectric maximum voltage 2830VAC rms/3 cycles (altitude 2000m) \n-& =
Insulation resistance 10M 2 or higher by insulation resistance meter L b 3
By noise simulator of 1.5kVp-p noise voltage, 39_4 B
Noise immunity 1 M's noise width and 25 to 60Hz noise frequency = )
First transient noise IEC61000-4-4: 1kV HOS— 9
Protection of degree IP1X ﬁ A
Common terminal arrangement 16 points/common (common terminal: TB18) T E X B
Number of /O points 16 (/O allocation is set as a 16-points output module} i“ g
Operation indicator ON indication (LED) g™ 3
External connections 18-point terminal block (M3 X 6 screws) revae |\TE
Applicable wire size Core cable: 0.3 to 0.75mm? (Qutside diameter: 2.8mm or smaller) T
Applicable connector terminal R1.25-3 (Terminals with sleeve cannol be used)
SVDC internal .currem 250mA (Max., all points ON)
consumption
Weight 0.40kg
Output Circuit Detail
External Connections Terminal Block Number Signal Name
TB1 Y00
TB2 Y01
LED TB3 Y02
TB4 Y03
TB6 Y05
] TB7 Y06
TB8 Y07
TB9 Y08
TB10 Y09
TB11 YOA
TB12 YOB
1813 YOC
TB14 YOD
TB15 YOE
TB16 YOF
100 to 240VAC 1817 COM
TB18 Vacant
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Transistor

As with all other output configurations the physical output is isolated by photocoupler.

Response of the transistor in either direction is 1 ms at 24 V DC, 200 mA. The exact current han-

dling capacity of each output is specified in the relevant hardware manual.

The Sink and Source Configurations are shown in the following module technical details.

Source Transistor Output Circuit Configuration

Type Transistor Output Module (Source Type)
Specifications Qyso Appearance
Number of output points 16 points
Isolation method Photocoupler
Rated load voltage 12-24VDC (+20/-15%)
Maximum load current 0.5A/point, 4Afcommon
Maximum inrush current 4A. 10ms or less
Leakage current at OFF 0.1mA or less i o R
Maximum voltage drop at ON 0.2VDC (TYP.) 0.5A. 0.3VDC (MAX.) 0.5A BOABCOER
) OFF to ON 1ms or less
Rasionse ine ON to OFF 1ms or less (rated load. resistive load) b
Surge suppressor Zener diode o2
Fuse 6.7A (unchangeable) (fuse blow capacity: 50A) - |\ ?
Fuse blow indication Yes (When fuse blows. LED indicates it and signal is output to CPU) .ﬂl—i j 2
External supply Voltage 12-24VDC (+20/-15%) {ripple ratio within 5%) It 3
power Current 20mA (at 24VDC) 'W’LG } 4
Dielectric withstand voltage 560VAC rms/3 cycles (altitude 2000m (6557.381t.)) T..Z A5
Insulation resistance 10M$ or more by insulation resistance tester o2 6
By noise simulator of 500V p-p noise voltage, 15 noise width 'ﬂO—A ;
Noise immunity and 25 to 60Hz noise frequency E; 3
First transient noise IEC61000-4-4: 1kV lo-< [\
Protection of degree 1P2X 02— e
Common lerminal arrangement 16 points/common (commaon terminal: TB17) 'DF_E C
Number of /O points 16 (110 allocation is set as a 16-points output module) - D
Operation indicator ON indication (LED) TIvos E
External connections 18-point terminal block (M3 X 6 screws) P : F —
Applicable wire size 0.3 to 0.75mm? core (2.8mm (0.11in.) OD max.)
Applicable crimping terminal R1.25-3 (sleeved crimping terminals cannot be used.)
5VDC internal Icurrent 80mA (TYP. all paints ON)
consumption
Weight 0.17kg
Output Circuit Detail
External Connections Terminal Block Number Signal Name
- — 181 Y00
TB2 Y01
TB3 Y02
TB4 Y03
TBS Y04
LED TB6 Y05
E Internal w‘lg TB7 Y06
circuit TB8 Y07
== TBY Y08
TB10 Y09
TB11 YOA
TB12 YOB
12124VDC TB13 Yoc
TR TB14 Y0D
TB15 YOE
TB16 YOF
TB17 COM
TB18 oV
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Sink Transistor Output Circuit Configuration

Type Transistor Output Module (Sink Type)
Specifications QY40P Appearance
Number of output points 16 points
Isolation method Photocoupler
Rated load voltage 12-24VDC (+20/-15%)
Maximum load current 0.1A/point, 1.6A/common
Maximum inrush current 0.7A. 10ms or less
Leakage current at OFF 0.1mA or less
Maximum voltage drop at ON 0.1VDC (TYP.) 0.1A. 0.2VDC (MAX.) 0.1A O S Ead
_ OFF to ON 1ms or less $9ABCOEF
il ot ON to OFF 1ms or less (rated load. resistive load)
Surge suppressor Zener diode b
Fuse No )
External supply Voltage 12-24VDC (+20/-15%) (ripple ratio within 5%} b ({3 ?
power Current 10mA {at 24VDC) (Max. all points ON) g )I 9
Dielectric withstand voltage 560VAC rms/3 cycles (altitude 2000m (8557.38ft.)) o4 3
Insulation resistance 10M 8 or more by insulation resistance tester HOE— A4
By noise simulator of 500Vp-p noise voltage. 1 4's noise width g?__ﬁ 215
Moise immunity and 25 to 60Hz noise frequency o2 6
First transient noise IEC61000-4-4: 1kV HO— g
Protection of degree 1P2X $ 9
Common terminal arrangement 16 points/common (common terminal: TB18) HO—S A
Yes (thermal protection, short circuit protection) EQ—E ';‘ B
Protection function + Thermal protection is activated in increments of 1 point. = C
+ Short circuit protection is activated in increments of 1 point. —— D
Operation indicator ON indication (LED) 4 'm: E
External connections 18-point terminal block (M3 X 6 screws) e INGFL_
Number of YO points 16 (1/O allocation is set as a 16-points output module)
Applicable wire size 0.3 to 0.75mm= core (2.8mm (0.11in.) OD max.)
Applicable crimping terminal R1.25-3 (sleeved crimping terminals cannot be used.)
5vDC mtemal_current 65mA (TYP. all points ON)
consumption
Weight 0.16kg
Output Circuit Detail
External Connections Terminal Block Number Signal Name
TB1 YO0
TB2 Y01
TB3 Y02
TB4 Y03
LED TE 1 TB5 Y04
E Intermnal TB6 Y05
circuit TB7 Y06
= TB8 Y07
TB9 Y08
TELD Y09
TB1E TB11 YOA
LE1Z TB12 YOB
[re12 =|_| TB13 YOC
1224VDC TB14 YOD
TB15 YOE
TB16 YOF
TB17 12/24VDC
TB18 COM
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Special Function Modules

2.9

2.9.1

2.9.2

Special Function Modules

Analog Input Modules

(HANNANEARNAREAREAN!

The analog input modules convert analog process signals into digital val-
ues which are further processed by the Q CPU. The A/D converter mod-
ules combine a high resolution (0.333 mV / 1.33 pA) with a high conver-
sion speed (80 ps per channel).

All modules provide removable screw terminal blocks.

Input channels
Analog input Analog input range Selectable input ranges o B
1to5V
Oto5V
Volt -10to +10V 68ADV
otage o 0to 10V Q
-10to +10 V
0to 20 mA
Current 0to 20 mA Q68ADI
4to 20 mA
Voltage or current -10to +10 V
(can be selected for each 4 ézg,)t{DQI 68ADV and Q64AD
channel) 0to 20 mA

Analog Output Modules

(HANNANEARNAREAREAR!

The analog output modules convert digital values into analog current or
voltage signals. The resolution of 0.333 mV respectively 0.83 pA and the
extremly short conversion time of 80 ps per output channel are only two
of the many features of this modules. Isolation between process and con-
trol by means of optocouplers is also a standard feature.

All modules provide removable screw terminal blocks.

Output channels
Analog output Analog output Selectable output
range ranges 2 4 8

1to5V

Voltage or current 10to+10V 10to +10 V

(can be selected for 4 4 Q62DA Q64DA

each channel) 0to 20 mA 0to 20 mA
410 20 mA

Voltage -10to+10V -10to +10 V Q68DAV
0to 20 mA

C t 0to20 mA 68DAI

urren 020 m 41020 mA Q
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2.9.3 Temperature Control Modules with PID Algorithm

These modules enable PID algorithm temperatue control without placing any load on the Q CPU
for the temperature control tasks.

Special features
@® 4 temperature input channels and 4 PID control circuits per module
® Input sensor types are either Pt100 temperature-measuring resistors
(QB64TCRT and Q64TCRTBW) or thermocouples (Q64TCTT and
Q64TCTTBW)
® Themodules 64TCRTBW and Q64TCTTBW can detect the disconnec-
tion of a heater
@ Auto tuning function for the PID control circuits
@ Transistor output to drive the actuator in the control circuit
294 High -Speed Counter Modules
The modules QD62E, QD62, and QD62D detect signals at a frequency too high for normal input
modules.
Special features
® Maximum counting frequency up to 500 kHz
@ Input for incremental shaft encoder with automatic forward and back-
ward detection
N ® Preset and selection of counter function via external digital inputs
@ 32-bit counting range(-2 147 483 648 to +2 147 483 647)
® Can be used as up, down or ring counter
H ® All modules offer two counter inputs
® Two digital outputs which are set according to the counter value per

counter input

All modules are connected via a plug.
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Special Function Modules

2.9.5 Positioning Modules

In combination with stepper motors or servo amplifiers the modules QD75P1, QD75P2, and
QD75P4 can be used for speed or position control.

Special features:

Control of up to four axes with linear interpolation(QD75P4) or two axes
with circular interpolation (QD75P2 and QD75P4)

Storage of up to 600 positional data sets in flash ROM
Units of travel can be definedin pulses, pm, inches or degrees.

Configuration and presetting of positional data is carried out by means
of the PLC program or with the aid of the Microsoft Windows [TM] soft-
ware GX Configurator QP.

2.9.6 Serial Communication Modules

The modules QJ71C24 and QJ71C24-R2 enable communications with peripheral devices via a
standard serial interface.

Qu7iC24-R2
UN OO E
NeU. 00 NE
£'5088 55 gl
L fo oo RO

Special features:

Two RS232C interfaces (QJ71C24-R2) or one RS422/485 and one
RS232C interface (QJ71C24)

Transmission speed up to 115200 bit/s

Enables PCs connected to the PLC to access the full data set of the Q
CPU

Options for connection of a printer

Integrated flash ROM memory for logging quality, productivity, or alarm
data that can be transmitted when required.

Support for plain ASCII data exchange. A user frame can be defined

PLC programming and monitoring through the serial communication
line is supported.
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2.9.7 Intelligent Communication Modules

The modules QD51S-R24 and QD51 work through their own program(written in BASIC) inde-
pendently of the Q CPU. Thus, data can be processed and communications can be performed
with peripheral devices without imposing an additional load on the PLC CPU.

Special features:

Either two RS232 interfaces (QD51) or one RS422/485 and one
RS232 interface (QD51S-R24)

Transmission speed of up to 38400 bit/s

Access to devices in the Q CPU and tothe buffer memory of intelligent
function modules is supported

Remote RUN/STOP is supported via the serial communication line

2.9.8 ETHERNET Interface Modules

the modules QJ71E71/E71-100 and QD71E71-B2 are used on the PLC side to connect a host
system, e.g. a PC or work station and the System Q via ETHERNET.

Besides the data transfer via TCP/IP or UDP/IP communications the reading and changing of
PLC data as well as the monitoring of CPU module operation and control status is supported.

Special features

Network types: 10BASES5, 10BASE2 or 10BASE-T
Transfer rate of 10/100Mbit/s
FTP-server functionality

The communication function using fixed send and receive buffers is
available.

Up to 16 communication lines can be opened for concurrent data com-
munication.

PLC programming and monitoring can be performed fromGX Devel-
oper or GX IEC Developer on a personal computer via ETHERNET.
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2.9.9 MELSECNET Modules

The modules QJ71BR11 and QJ71LP21 are used to connect the System Q to a
MELSECNET/10 or MELSECNET/H network. This enables fast and effective communications
between PLCs of the Q, QnA and QnAS series.

Special features

Two different topologies are featured: Coaxial bus (QJ71BR11) or
redundant optical loop (QJ71LP21).

High data transfer rates: 10 Mbit/s with coaxial bussystems and
optional 10 or 20 Mbit/s with optical loop systems

Communications with other PLCs, PCs, or remote /O

The network system supports data communications between any two
stations, no matter how many networks lie between them

Station separating functionin coaxial bus system and loop back func-
tion in optical duplex loop systems in case of a station malfunction

Control station shifting function and automatic return function

2.9.10 Master/Local Module for CC-Link

The QJ61BT11 is applicable as a master or local station in a CC-Link system and manages the
connection of remote inputs and outputs.

Special features

The parameters of all modules across the network are set directly via
the master module.

The communications between the remote modules and the master
module is performed automatically. The refresh time for 2048 1/O
points is 3.3 ms only.

Transmission speed of up to 10 Mbit/s

With one master module a system can be extended to up to 2048
remote I/O points.

An additional stand-by master establishes a duplex system. When an
error occurs in the master station the datalink will be continued.

Automatic CC-Link start without parameter setting

Interrupt program start via network data command
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2.9.11 PROFIBUS-DP Interface Module

The QJ71PB92D PROFIBUS-DP master module and the QJ71PB93D PROFIBUS-DP slave
module enables PLCs of the System Q to communicate with other PROFIBUS devices.

Special features
® The master station can communicate with up to 60 slave units.

® Upto244inputbytes and 244 output bytes canbe processed atatime
per slave station.

@® Supported functions include SYNC, FREEZE, and specialized diag-
nostic messages for the specific slave types used.

@ Dataexcange with automatic refresh is supported . Batch transfer can
be chosen as an option.

2.9.12 DeviceNet Module

The QJ71DN91 connects a Q series PLC with the DeviceNet. DeviceNet represents a
cost-effective solution for the network integration of low-level terminal equipment.

Special features

® The positions of master and slave stations are user selectable.
@® Transfer rates of 125, 250 and 500 kBaud

® Transmission distances of up to 500 m
(]

Communication methods

Polling

Bit strobe

Change of state

Cyclic
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2.9.13 Web Server Module

The web server module QJ71WS96 enables the remote control monitoring of a Q series PLC.

Special features

Access to the PLC via the Internet

Very easy setting functions integrated

User needs only a Web browser for setting and monitoring
RS232 interface for modem connection

Various connections for data exchange are possible:
ADSL, modem, LAN, etc.

Sending and receiving data via mail or FTP
Integration of a self-designed web site and Java applets is possible

Standard connection via ETHERNET to exchange data between
other PLCs or PCs

Events and CPU data logging functions
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2.10

2.10.1

2.10.2

Operation of a PLC

Programming Software

To be able to design a PLC program using a computer, it is essential for the software to have the
following facilities:

Programs can be designed using recognised and understandable conventions i.e. Relay
Ladder diagrams and Instruction List formats.

The functional integrity of programs may be tested prior to use on the chosen PLC.

Programs can be permanently saved either on a computer's hard disk, or on removable
media.

Programs can be re- loaded from either the hard disk or the removable media.
Ladder diagrams may be fully annotated.

Hard copy print-outs can be obtained.

The program can be transferred to and from the PLC, via a serial link.

The Program operation can be monitored in 'real time'.

Modifications can take place, whilst the PLC is On-line.

Operational Parameters may be altered.

Data memory areas may be saved and retrieved.

Programs may be simulated on a PLC software emulator.

To name but a few!

Basic Operation of the Q-Series PLC System

Devices

PLC’s like all computer systems, posses an internal structure. This could be described as a map
of locations within the system. Every device in the system has a unique location called an
Address. In the Mitsubishi Q-Series range of PLC’s this is divided into numerous ‘Device
Names’.

To explain the basic operation of a PLC system, consider the following 2 networks of Ladder pro-

gram.
X0 X2

0— | +F (M0 )
710
|
Mo x4

4— | P (710 )
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® Networki

When Input X0 closes, providing X2 has not operated, this drives Internal Memory Coil MO.
Y10 is in parallel with input X0 (MELSEC IL —“LD X0 OR Y10”). The condition of Y10 is de-
pendant on the output of Y10 which is driven from Network 2 as described below:

® Network 2

When the normally open contact of MO closes and the normally closed contact of X4 has
not operated, output Y10 becomes energised. Hence the circuit latches depending on the
conditions set in Network1.

Based on the above circuit example, the following diagram helps to illustrate the operation of an
Input/Output refresh cycle of a PLC system:

- Pc _
PB1 r ”””””””””” v 101 «_
—0O O—| —O O—
: 7 N
Lst | ) oo |
—/ Y12 ——
ClY13 =— | Solenoid
PB2 () ! O O  valve
1l CY14=——= :
+0 O— [—a— 0 00— —wo—
D Y15 == l i
C:) Output relay | O O Ma(‘:net“c
| sensor | " Iv1e : contactor
Input relays ! l External ‘
—~ (Virtual coils) * ' | output ~= i
‘ 0 contacts i
|1 ——]com comp—(io)—
A *) () s [
Input module |_ Input circuit Internal sequence \ \ Output circuit U Output module
External signals Input relay contacts ON/OFF of output External load
are used to switch  are used to activate relay is transmitted is activated
input relays on/off.  internal sequence. ' '

\ /

Principle of Operation

As can be seen from this illustration, the I/O PLC refresh cycle can be divided into three primary
processes: Input Processing, Program Processing and Output Processing.

® Input Processing
The Programmable Controller (PLC) initially reads the ON/OFF condition of all of the In-
puts used in the program. These conditions are then stored into the Input Image Memory.
® Program Processing

— The PLC then starts at the beginning of the PLC program and for each element of the
program;it READS the actual logic state of that element, which is stored in either the In-
put Image Memory or the Output Image Memory.

— Ifthe required logic state is correcti.e. X0 is ON and X2 is OFF, the PLC will move on to
the next element in the rung, i.e. MO.
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The Hardware

— IfMO0is ON, thenlogic 1 willbe WRITTEN into the Output Image Memory in the location
reserved for MO.

— If X0 is OFF, then logic 0 is WRITTEN into the MO memory location.

— After an output instruction has been processed, the first element on the nextline is exe-
cuted, which in this example is a normally open contact of MO.

— Hence the logic state of the MO memory location is this time READ from and if its logic
state is at logic 1 indicating that the MO coil is energised, this effectively means all MO
normally open contacts will now close. When the contact of MO is closed and X4 open, a
Logic 1 willbe WRITTEN to the Image Memory Location reserved for the Output Y10.

— However if the contents of the MO memory location are at logic 0, i.e. MO is not
energised, then a Logic 0 is WRITTEN to the Y10 Memory Location

Output Processing

Upon completion of the execution of all instructions, the contents of the Y memory loca-
tions within the Output Image Memory are now transferred to the Output Latch Memory
and the Output Terminals.

Hence any output, which is designated to be ON, i.e. Y10, will become energised.
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Advantages of GX-Developer

3 GX Developer

This course utilises Mitsubishi’s GX Developer programming and monitoring software package.

The GX-Developer software is a Windows based package, which enables users to produce
Ladder Diagram projects for use with the Mitsubishi range of PLC’s.

It has been produced by Mitsubishi Electric to replace the popular DOS based package
“MEDOC”.

3.1 Advantages of GX-Developer

The GX Developer software is windows based and thus offers many advanced features includ-

ing:

All program functions can be accessed using icons from tool bars on the console, as well
as dropdown menus and shortcut keys.

Ladder diagrams can be entered rapidly using fast entry key sequences or point and click
tools.

Program modifications can be easily carried out either “on or off-line”. Changes may also
be written to the program in the PLC while in Run mode.

Unlimited use of the Windows clipboard enables program editing to be carried out quickly
and efficiently.

Superior monitoring facilities are offered including batch, entry data and direct monitoring
of the contents of the buffer memory areas of special function modules. Different elements
of a ladder diagram may also be monitored simultaneously.

Advanced Fault Finding and diagnostic features are offered.
Improved documentation and context sensitive help

Various program structuring tools are provided that improve program readability and via-
bility, particularly operation sequencing.

Extensive program documentation tools are offered.

Full program simulation may be carried out without the need for any PLC hardware.
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3.2 Programming Software Initialisation
When using GX-Developer for the first time, it is advisable to alter some of the program defaults
in order to optimise the working environment.
The following procedures customise GX-Developer for optimised operation for the remainder of

this course.

Procedure:
@ From Windows Desktop, select GX Developer.

@ The display comes up as shown below.

i MELSOFET series GX Developer

Project  Wiew Online Diagnostics Tools  Help
[ nl=(a] 2] s[=elu] alslel £ @l
Nk T |E8

Project i

As can be seen from the above display there are large number of icons and this can be confusing
to the first time user. Hence initially, it is recommended that only an essential minimum number
of icons should be displayed.
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® From the Main Menu, select View and then Toolbar. Deselect the items which no longer
are identified by an X, so that the display appears as shown below.

X]

Toolbar

Toolbar g

e Standard
Customize

Project data list
Cancel

i

=
b LD zyrnbaol
=

Program

Comment

Device memary

SFC

SFC symbol

(® Select OK and the display will now be as shown below

& MELSOFT series GX Developern

Project View Online Diagnostics  Tools  Help

2ul @elel 2 @
il | ] il 45

Project i

Ready
'3 Start
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3.3

NOTE

Setting the Shortcut Key Options

Procedure:
@ From the Tools Menu Select Customize Keys.

@ Click on MEDOC from the Setting Key Format choice as below:

Customize keys @
Setting key format

" GPPA format Fly

" GPPQA format

* MEDOC farmat

® Press OK and the toolbar annotation will now alter to display the MEDOC shortcut Ladder
Symbol Key List as shown below:

==
aF9

L
aF7?

-
=F7

e

YiH | | —|=
=F3

aFg cafll| F10

e i T R

| Allfuture references to this toolbar will infer MEDOC style shortcut keys as illustrated above.
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Creating a Project Example PLC Program (Q-SERIES-PROG1)

4

4.1

4.1.1

Creating a Project

The following section describes the procedures required to create a new project with GX Devel-
oper using an example program Q-SERIES-PROGH1.

The Program will be used to illustrate how a PLC Ladder diagram can be produced, modified
and tested. Then using a Mitsubishi Q-Series PLC, the program will be downloaded, run and
monitored.

Example PLC Program (Q-SERIES-PROG1)

This program enables a PLC output i.e. Y20, to be turned ON/OFF at a controlled rate. In this
example the Output Y20 will be ON for 1 second and then OFF for 1 second. When Y20 is OFF
then Y21 is ON and visa versa.

PLC Ladder Diagram

%10 T1 K10
| | I
D_| | X/T’ {0
Ta K10
| s
5— | {T1
{720
Ta
!
12 _/M’ {¥21
r
14 [END ]

Line Numbers

In the descriptions that follow, references will be made to Line Numbers.
A Line Number is the Step Number of the first element for that particular line.

Therefore Line Numbers will not increase by one from one line to the next, but will depend on the
number of Steps used by the elements, for each line. The usage of program steps varies
between different PLC types.
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Example PLC Program (Q-SERIES-PROG1) Creating a Project

4.1.2 Principle of Operation

Line O

— On closing the Input switch X10, the timer TO will be enabled via the normally closed
contact of Timer T1.

— Timer TO will now start timing out and after 1 second, the Timer will operate. This
means:

Any TO normally open contacts -I |-, will close.
Any TO normally closed contacts -I /|-, will open.

Line 6

— The normally open contact of TO will close, and the normally closed contact will open
causing the following to occur:

Timer T1 will become enabled and start timing out.
Output Y20 will become energised i.e. Output Y20 will turn ON.
Output Y21 will be de-energised i.e. Output Y21 will turn OFF.

Lines 0 & 6

After Timer T1 has been energised for 1 second, it will also operate and it’'s normally closed
contact will open, causing Timer TO to drop-out.

With Timer TO dropping-out, it's normally open contact will now re-open causing:

— Timer T1 to drop-out.

— Output Y20 to become de-energisedi.e. Output Y20 will turn OFF and Y21 will turn ON.

Hence itcan be seenthat Timer T1 is part of a ‘cut-throat’ circuit, in that its operation imme-
diately causes itself to drop-out. This operation must be viewed in conjunction with the PLC
program scan cycle process.

With Timer T1 dropping out, its normally closed contact will close, and for as long as Input
X10 is closed; the operation will be constantly repeated.

Lines 6 & 12

Hence the Output Y20 will be continuously OFF for 1 second and then ON for 1 second and
visa versa for output Y21 (Line12).
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Start Up Procedure

Start Up Procedure

@ From the Project menu, select New Project as:

@ Enter the details in the New Project selection window as illustrated below:

Mew Project

Mew projeck ...
Open projeck ...

Close project

e

245 ...

Chrl+0

Chrl+5

Delete project ...
Werify ..,

Copy ...

Edit Daka

Change PLZ bype ...

Import File
Export file

Macro
Function Block

Printer setup ...

1 CAMELSEC\FrPROG]
Z CHMELSEC Gakes

Exit Gx Developer

3

Setup project name

[v Setup project name

PLC semies
|QCPUGmode) -]
S Cancel
|Q0EH -]
Program type Label zetting
* Ladder " Unuse
aiiE - " Use Label

[v Device memory data which iz the same as program data's name is created.

" Use Label + FB

Drive/Path |CMELSECAD ata

Project name  |MODULAR-PROG1

Browsze...

Title |

— PLC Series: QCPU (Q Mode) or ACPU depending on type used.

Stark new G¥ Developer session

Training Manual GX Developer



Start Up Procedure Creating a Project

— PLC Type: Selection depends on the CPU used. Read the description on front of CPU
and make your selection here.

— Program Type: Ladder
— Device Memory Data: Ticked
— Setup Project Name: Ticked

— Drive/Path: C:\MELSEC (The actual Drive/Path varies with computer configuration).

NB: You may consider using the following pathname in order to keep your programs
separate from the others that may be present on the hard disk of the computer:
C:\MELSEC\Your Company name\Project name

— For this example, use the Project Name: Q-SERIES-PROGH1.
— The Title is optional. Any description could be entered here.

® Select the OK button. The following message will appear:

MELSOFT series GX Developer X

r The specified project does not exist.
L) Do you wish bo create a new project?

@ Select the Yes button.

® The display will now be as shown in the following screen shot.

& MELSOFT series GX Developer, C:AMELSECAGPPWAMODULAR-PROG - [LD{Edit mode) MAIN 35 Step]

: Project  Edit Find/Replace Conwvert VWiew Online  Diagnostics  Tools  Window  Help 8 X

DSE & &0 0 @&al i ald Bl& [Foom 1] ~ o=
%l =R ol 212 mikell el 21z 2l @ 53] m

-I]I-|-Iz21—|'-lal-'|'-la1-'| ! |?| Q|{8}| o3 B L e e o A |+|1:
=F7| sF8 | aF7 | aF8| aF5 | caFS|e=FI0| F10 | aF2

x| ~

0 [EMD

= n MODULAR-PROG]
+ Prograrm

+ ﬁ Device comment
+ 5] Parameter

[l Device memary
EL] Device init

Project R,

Edit Statement. QOEH Host station Orr)
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Creating a Project

Ladder Diagram Elements

4.3 Ladder Diagram Elements

Previously the Ladder Diagram Elements in the tool bar have optionally been set with exactly the
same numbers as for MEDOC i.e.

This means that the Ladder Diagram can be constructed by either:

@® Using the mouse and selecting the required element.

Normally Open contact

Normally Closed contact

Normally Open Parallel contact

Normally Closed Parallel contact

Vertical Line

Horizontal Line

Output cail

Function Command

1k
1

P
2

HH
3
Y,
4
I
]

&
L
5

i}
]

® Entering the number key corresponding to the required element.

4.4 Project Data List

The Project Data List is displayed on the left hand side of the Ladder Diagram as shown below.
This window displays the directory structure of the displayed project. It is used to ease naviga-
tion between various elements of the program. This list varies dependent on the PLC CPU

m

odel specified:

X

=14 MODULAR-PROIG1
+-255] Program
+|%] Device comment
+ | o] Parameter
+- BL] Device memary
B} Device init
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Toggle Display Project Data List Creating a Project

4.5 Toggle Display Project Data List
Toimprove the clarity of the Ladder Diagram, the Project Data List can be removed from the dis-
play. This is useful particularly for smaller video displays for example Laptop and LCD’s.

To remove the Project Data List from the displayed area, the following procedure should be
adopted.

From the Main Menu select View and click ‘Toggle’
(de-select) the Project data list.

Onhne  Dhagnostice . Tools

v Comment Ctrl+F5
Statement Ctrl+F7
Hote Ctrl+F8
Device Label Alt+Chrl+F &
Cormment format »
Toolbar ...

v Status bar

Zoom »

Project data list  &lt+0

Ingtiuction list  Alt+F1

Elapzed time

@ Alternatively ‘Toggle’click the button from the IEI tool bar to select/ Deselect the Project
Data List display window.

@ The Project Data list can also be removed by clicking on the *| “Close Window” on the top
right of the Project Data List Window.

The altered display is shown below:

= MELSOET series GX Developer C:YMELSEC\DatadMODULAR-PROG - [LD(Edit mode) MAIN 35 Step]

: Project Edit Find/Replace Convert “iew Online Diagnostics Tools  window  Help o &
D[E| & $[E0[n @@®] s @& B [Pogn Ef = Sl
-H-|-Iz1-|'-|l-'|'-|/1-'| [ |—|O|{}|%|>K Atk |l (4 (e 1 | L ===
1 fel 3 4 i) 5] 7 L] 9 1] sF7|sFG| aF7 | aFS| aF5 |eaFS|eafl0] F10] aF3
Rl w8l 0= leelsl @] 2|2 S0 @] 2] o
0 [END i 5
%
v
Ready Q25H Huost stakion vl
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Creating a Project Changing the Colour Attributes (Optional)

4.6 Changing the Colour Attributes (Optional)

Changing the Colour Attributes is optional. Before Proceeding with the Ladder Program itis rec-
ommended to carry out the following procedure:

Due to the poor choice of default colours used in the editing functions, it is recommended that
colour attributes should be altered for the “Insert” cursor function in order to provide improved
visibility. The colour attributes will be stored from now-on by GX-Developer but it is a require-
ment that a project is first opened in order to alter this particular group of settings. These modi-
fied settings will therefore be used for the remainder of this course:

(@ From the Tools menu, select the Change Display Check program ...
Colour option, thus: Merge data

Check parameter ...

Transfer ROM ¥
Delete unused comments

Clear all paramesters ...

IC memary card L

Srart ladder logic test

Set TEL data k
Inteligent Function utility L]
M#Change actions ¥
Customize keys ...

hange display color ..

Oplions ...

Create stark-up setting file ...

(@ The display colour attribute window ch o : =
is then displayed. ange display color [g]

Character/Chart color Curgor color

. Mormal window . Owvenarite
. Moritar data . Inzert

Background calor SFC zaving step colar

Mormal window .

Unconverted .
Corversion ermar .

Device comment # Label comment color

. Commaon / Global
Default zetting

E ach program / Local

Ok | Cancel |
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(® Click on the Insertbutton for the Cursor colour function. The following colour palate win-
dow will be displayed:

Cusztom colors:

W N M W o W W
EEEEEE

Define Custom Colors >

QK | Cancel ‘

@ Click on the bright red box in the above window and then click OK. This alters the colour
attribute for the cursor in “Insert” mode from Purple to bright Red.

(® Having carried out these operations, this is the configuration that best suits the format of
the following training notes.
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Creating a Project Entering the Ladder Diagram (Q-SERIES-PROG1)

4.7 Entering the Ladder Diagram (Q-SERIES-PROG1)

The Ladder Diagram of Q-SERIES-PROG11 as shown at the beginning of this section will now be

entered.
(@ Entering the first contact, Normally Open X10

— Using the mouse or “1” from keyboard, select the normally open contact.

@'-l_”. ~|l Exit | Help

— Enter the name X10.

Enter symbol | % |

@"'h | v”:ﬁ:'lﬂ Exit | Help

— Select OK.

— The Ladder Diagram now becomes as shown below.

X10

—

r
0 I_EMD

@ Entering the second contact, Normally Closed T1.
Using the keyboard, enter:
- T1
— Select OK

X
%].m. L”Hl Ok | Esit

— The Ladder Diagram now becomes as shown below.

xi0 Tl
D| [END

L

® Output, Timer TO.
Enter the following:
-7
- TO

Space

- K10
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Entering the Ladder Diagram (Q-SERIES-PROG1) Creating a Project

- OK
x|
gl =fowo (0K | Esit |
NOTE Unlike MEDOC, a Space and not <ENTER> is used between the Timer TO and its time delay
value K10.

— The Ladder diagram will be as displayed below:

210 T1 E10

—| I H {0

r
a LE ND

@ Complete the Ladder diagram as shown below:

10 Tl K10
0— | 3 (10 )

O K10
— | {m1 )
{120 !

0o

_,‘M {121 !
g [END I
NOTE There is no need to enter the Instruction END as itis always on the last line of the Ladder Dia-

gram and is created automatically by GX Developer.
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Conversion to an Instruction Program

4.8 Conversion to an Instruction Program

Before the program can be saved, the Ladder Diagram must first of all be converted into a set of

MELSEC™ instructions.

(Incidentally, “MELSEC?” is the brand name used by Mitsubishi Electric for their PLC products
and is derived from the term: “Mitsubishi Electric Sequencers”)

To execute the conversion process, carry out the following:

@ From the Main Menu, select Convert.

@ Selectthe Convertfunction. Alternatively Click on either of the ilil buttons or simply

press the F4 key.

Wigw  Online  Diagnostics

Corveert

Correert [l programs being edited]  Alt+Chrl+F 4

Corwert [Online change)

Tools
F4

Shift+F 4

Windc

The Ladder diagram will now be converted to instruction code for the PLC and the resulting dis-

play will be as shown below.

%10 Tl K10
0 _| I H {10
T0 K10
o | (r1
{¥20
T0
12 _/M’ (¥11
14 [END
NOTE The grey unconverted background area becomes clear and Line Numbers appear at the
start of each line.
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4.9 Saving the Project

To save the project on the hard drive, carry out the following.
@ From the Main Menu, select Project.

@ Select Save.

Alternatively press the = button on the tool bar

The project will now be saved to C:\MELSEC\Q-SERIES-PROG1 on the computer Hard Disk
Drive. (Dependent on individual computer preferences)

Mew project ... Chrl+Hr

Qpen project .., ChelHC
Close project

Save asg "

Delete project ...
Verify ...
Copy .

Edit: Data 3
Zhange PLC tvpe ...

Impart File
Expart File

Macro
Function Block

Printer setup ...
Prink ... Chrl+P

1 MODULAR-PROGT

Z CAMELSEC\Data)Basicl
3 BASIC INTRO1

4 CAMELSEC)\Datal Gates

Start new G¥ Developer session
Exit G Developer

4-12 2% MITSUBISHI ELECTRIC



Instruction List Programming Instruction List Program (Q-SERIES-PROG1)

5 Instruction List Programming

An Instruction List program is an alternative method for producing PLC Programs.

The Instruction program is the actual command instructions that the PLC executes when run-
ning a program.

However, unless a programmer is very skilled at producing such programs, it is usually pre-
ferred that the program be produced by the Ladder method.

Where GX Developer has been used to produce a Ladder Diagram, then the equivalent Instruc-
tion Program can easily be displayed.

5.1 Instruction List Program (Q-SERIES-PROG1)

To obtain the equivalent Instruction Program for Q-SERIES-PROGH1, carry out the following.
@ From the Main Menu select,
- View

— Instruction List

Online  Diagnostics Tools

Comment Ctrl+F5
Statement Chrl+F7
Maote Chrl+F8
Device Label  Al+Chi+FE
Comment format k
Toolbar ...

v Status bar
£oom »

|« Project data list  Alt+0

Instiuction st Alk+F1

Elapzed time

@ Displayed on the screen will be the Instruction List representation of the Program for
Q-SERIES-PROGH.

NOTE

B+
By toggling the keys <Alt> F1 or by clicking the ﬁ button on the toolbar, the Ladder Dia-
gram or equivalent Instruction Program, can be displayed.
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Instruction List Programming

NOTES

Ladder Diagram- Q-SERIES-PROG1

x10 Tl k10
It
0| +F (o
0 k10
It
s | (z1
{¥z0
0
(
12 £ (¥21
14 [END i

Instruction Program — Q-SERIES-PROG1

LI»

LINT
ouT
LD

ouT
OuT
LI T
oaT
ENT

210

T1

T0O K10
T0O

T1 K10
Fa0

T0O

¥21

It may be necessary to cursor up the Instruction List display in order to view the entire pro-

gram.

To further improve the viewability of the Instruction list, use the Zoom Up / Down buttons on
the toolbar thus: @||EIF|
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5.2

Explanation - Instruction List Programming

Start of a Rung

Where the first contact on each rung is a normally open contact, then the equivalent Instruction
will always be:

— LD (Load).

Where the first contact on each rung is a normally closed contact, then the equivalent Instruction
will always be:

— LDI (Load Inverse)

Contacts in Series

Where there is more than one contact connected in series, then to obtain an Output, all of the
contacts must be correctly operated.

— i.e. XOON, T1 OFF

Hence for the Timer Coil TO to be energised, Input X0 is operated AND the Input T1 is Not Oper-
ated. This is written in an Instruction Program as

- LD XoO
ANI TO

Hence after the first contact on each rung, any additional series connected contacts, will be pre-
ceded by the following:

— AND for all normally open contacts
ANI for all normally closed contacts

Outputs
Each rung must be terminated by one or more Outputs i.e.
® Output Solenoid Y’
® Timer Coil ‘T’
® Counter ‘C’
® Internal Memory Bit ‘M’
@® Special Instructions i.e.
— Pulse (One Shot on Rising Edge) ‘PLS’
— Master Control Contact ‘MC’
— End of Program ‘END’
@® An Applied / Functional Instruction i.e.
— Block Move ‘BMOV’
— Addition ‘ADD’
— Multiplication ‘MUL

All Output Solenoid (coil) instructions are preceded with the Instruction OUT, followed by the
Output Number and if appropriate, a Constant K value i.e.

OUT TO K10

This indicates that Timer TO has been programmed to give an ON time delay of (10 x 0.1 ms) =
1.0 Second.
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Instruction List Programming
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Find Step Numbers

6.1

Find

The Find option is an extremely useful facility in that it enables:

@® Animmediate jump to a particular Step Number.

@® A search for a particular Element.

Find Step Numbers

Where a Project contains a large number of Steps, it is advantageous to be able to jump to a
known part of the program, than have to cursor down from Step 0.

To use this facility, carry out the following:

@ Let the Project Q-SERIES-PROGH be displayed as shown below.

x10 Tl Ki0
0 —| I H {T0
T0 K10
o | (1
{¥z0
T0
12 —Af (¥21
14 [END i

@ From the Main Menu, select Find/RepIace. (el Corvert  Yiew Online Qiagnnsti|

® Select Find step no. Find device ...
Find inztruction ...

Find step no. ...

Find character gtring ...
Find contact ar coil Alt+CHI+FY

Beplace device ...

Replace instruction ..

Change opendcloze contact ...
Replace character sting ...
Feplace statement,note tope .

Crozs reference list ..
Ligt of uzed devices ...

The Find step no. window now appears as shown below.

X
[ ~] ok | Esit]
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@ Enter 6, <OK>.
Note that the program immediately jumps to the start of Line 6.

Hence using this method, any part of the program can be quickly accessed. Repeat the proce-
dure to jump back to the start of the Ladder Diagram.
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6.2 Find Device

This facility enables a search for an 1/0 device and GX Developer will search for this device and
stop at the first match.

(@ Let the Project Q-SERIES-PROGH1 be displayed as shown below.

%10 Tl k10
| | [
0— | I {T0
T0 K10
| It
6— | {T1
{¥z0
T0
It
12 _/M’ (¥11
14 [END ]

@ From the Find/Replace menu, select Find device.

The display now changes to:

Find device

Device

Find direction Find option

f* Fram top bo battom * Mone

" Fram curzor bo battom " Drigit

" Fram cursor ba tap " Double word
® Enter TO.

@ Select Find Next.

On the Ladder Diagram of Q-SERIES-PROGH1, it can be seen that the coil of TO is high-
lighted.

® Selecting Find Nextagain, will cause the next occurrence of TO to become highlighted, i.e.
the normally open contact of TO at Line 6.

(® Select Find Next once more and note the next occurrence of TO at Line 12.

@ Continue selecting Find _Nextuntll all of the TO ele- MELSOFT series GX Developer §|
ments have been found i.e. when the message on —
the right is displayed. Select OK and then close the .
Find device window. L) Findis complete.
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6.3

Instruction Search

Instruction Search is an extremely useful facility which enables a search to be carried out for a
particular Program Instruction.

Hence where a Ladder Diagram contains a large number of Steps and itis difficult to determine if
a particular Instruction is being used, then the Instruction Search facility can confirm whether or
not it is in the program.

The following describes how using the project Q-SERIES-PROG1, a search is carried out for the
“Normally Closed Contact” of T1. It will be assumed that the Ladder Diagram
Q-SERIES-PROGH1 is being displayed.

@ From the Main Menu select the following.
— Find/Replace.
— Find instruction.

@ Using the triangular symbol on the left hand drop down box, select the symbol or ‘Normally
Closed Input’ and enter T1 in the right hand box (See Below).

(® Click the Find Next button

The display will now appear as shown below, with the first Normally Closed Contact of T1
enclosed within the blue cursor square.

210 TL k10
o—f 4+ ()
0 . . K10
6 _| l_ Find instiuction {T1 )

Instruction
v =lm =l Clase | (%20 )

TO

12 F i~ Find direction - {3.52 1 }

& From top to battam

" From cursar to bottom

14 " From cursor to top [EwD i

@ Repeatedly select Find Next, until all of the matching Input Instructions have been found.

When there are no more items found matching the search criteria then the following mes-
sage is displayed:

MELSOFT geries GX Developer
:j\l) Find is complete.

(B Select OK and then close the Find instruction window.
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6.4 Cross Reference List

The Cross Reference List produces a display of the step numbers for both the coil and con-
tacts of the selected device where they appear on the ladder diagram.

This is very important when fault finding a project and there is a need to track a particular device

through the ladder diagram.

The following procedure describes how the Cross Reference details for the Timer TO in the pro-
ject Q-SERIES-PROG1 are obtained.

@ From the Main Tool Bar select Find/Replace.

(@ Select Cross reference list.

(® The following window is displayed:

Cross reference hst [MAIN]
Find device ~ Tanget el
€ sbel program o
|H1':' j v Daviee pragram Close
Fird ramge " Funchion Bloz!
Jump
MAIN »
I J —Find aption
* None
" Digit
" Doutle word
Comment
B|DDk| Stepl Sequence etepl Instruch . | Fios. . | Frogram name

J |

@ Enter TO in the Find device window.
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® Select Execute and all the Step Numbers of where TO occurs in the project
Q-SERIES-PROGH, will be displayed.

® Select Close to return to the ladder diagram.
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6.5

List of Used Devices

Another useful facility, which is in the Find/Replace menu, is the List of Used Devices function.
The list enables the user to see what devices are being used in the project.

This is very useful when modifications to the ladder diagram are required, as it shows therefore
what devices are not being used and hence those devices are available for use in the modifica-
tion to the program.

The following procedure describes how all of the timers used in the project Q-SERIES-PROGH1
are listed.

@ From the Main Toolbar select Find/Replace.
@ Select List of used devices, as shown in the display below.

(® The display now becomes as shown below:

List of uged devices [MAIN) |

¢ Target the whels program

' Specily the target program |MAIN j Close |

claget————— o ; .
€ Label program Find dewice I}fll:l j —
' Device program -

= Funchion Block Dizplay range A1 10- 20F)

g i el P L
oL nd seting

Dewice -1 =] =1 )- | Count | Unpaired Conment |:
L0 x J
X1l
X12
W13
x14
X15
H16
ALT
x1a
X19
W1A
X1B
X1C
H1D

@ Ascanbe seen from the previous display, an entire range of X input devices stating with X0
are being displayed.

® In addition it can be seen there is a “*’in the contact column for X0.This indicates that X0 is
used in the project Q-SERIES-PROGH.

® Enter TO in the Find device window.
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@ Select Execute and the display shows that Timers TO and T1 are being used in the project
Q-SERIES-PROGH.

Hence the next available timer which can be used is T2.
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7 Copying Projects

This section describes how an existing project can be copied to a second project, which has a
different filename. This is required when modifying an existing project and yet still retains a copy
of the original Ladder Diagram.

This is necessary in case the modifications do not work as expected and therefore the original
project has to be re-loaded into the PLC, so that production can be maintained.

7.1 Copying of the project Q-SERIES-PROG1

Hence prior to modifying the existing project Q-SERIES-PROGH1, it is necessary to copy
Q-SERIES-PROGH1 to project Q-SERIES-PROG2. This is done as follows:

@ From the Main Menu, select Project.

@ Select Save as.

Mew project ... Chrl+r
Cpen project ... Chrl+
Close project

Save Chrl+5

Delete project ...
Werify ...
COpy

Edit Daka »

Zhange PLC tvpe ...

Impart: File r
Expaort File r
Macro 4
Function Block, r

Printer setup ...
Prink ... Ckel+P

1 CYMELSEC\FRPROGE

2 CH\MELSEC\DMZ000 BETAL
3 CHMELSEC\DMZ000 DEMO
4 A:DM2000 DEMC

Stark new Gx Developer session
Exit Gx Developer
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Copying Projects

® The display now becomes as shown below:

Save the project with a new name

Froject drive m- hd %
= B8 QU T1E 7T BT
B i B ouriwsas
Anlage_ 1 B 0-SERIES-FROGT
F 3 5ampleComment
B Int B3 5tdLib
3 Mar BT 5TEmMzg
F Projekt £3 5yslmage
Dive/Path | AMELSEC\GRFW
Project name  |0-SERIES-PROG] Cancel
Tite ]

@ Change the Project name to Q-SERIES-PROG2.

Save the project with a new name

Froject drive [-c-] - %
=W S 0J71ET B2 T
B i B 0u7wsas
Anlage 1 B8 0-SERIES-PROGT
F £3 5 ampleComment
B it B3 5tdlib
3 Mar B 5TEmM=g
F Projekt £33 Svslmage
DirivesPath |I2:"~MELSEE"~I3 PP
Project name |IJ-SEHIES-F'HIIII32 Cancel
Tite ]

(® Select Save and the following message box is displayed:

MELSOFT series GX Developer
? The specified project does not exist,
L] Do wou wish to create a new project?

Ja | Mein

® Select Yes, to create the new Project Q-SERIES-PROG2.
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NOTE

@ The display now appears as shown below.

# MELSOFT series GX Developer C:\WELSEC\GPPW\Q-SERIES-PROG2 - [LD{Edit mode) MAIN 49 Step] BIEHE
: Project  Edit FindjReplace Conwert Wiew Online Disgnostics Tools  Window Help - 8 X
|al ] 5] ] ] e | ] 1310
Dsl@l g == | | aele sk elel Eel
|Program ﬂJ j @["{: JJJ
Bl =l 210 o= mhell Bie) 212] o] @l i Bl W1 eIR] w bl s g
ol R T8 O ol o o i e e s P S
— ¥ X0 Tl K10 ~
= B9 qseriEs-PROGE o | +F T
+ r@ Program ™ K10
# [F] Devi
(ot p::a'::ei::m s— | {T1
#[El] Device memary
El] Device init -
To
lzp—f 11
14 [EN'D ]
Project o
Ready QO0EH Host station Ok MM
The Project name has changed to Q-SERIES-PROG2 (see the top Program Information
bar). The project Q-SERIES-PROG1 can still be recalled, whenever required.
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Modification of Ladder Diagrams Modification of the project Q-SERIES-PROG2

8 Modification of Ladder Diagrams

8.1 Modification of the project Q-SERIES-PROG2

Before any modifications can be carried out, it is necessary for the Ladder Diagram
Q-SERIES-PROG2 to be displayed on the screen.

At the moment Q-SERIES-PROG?2 is identical to Q-SERIES-PROGH1.

%10 T1 K10
D‘——4 I J/f {T0
0 K10
| It
6— | {71
(%20
0
1—f (w21
r
14 [END ]

Modification Details

As can be seen from the following altered diagram Q-SERIES-PROG2, the modifications con-
sist of:

*

Line 0: The insertion of a normally closed input X11.

Line 12: Modification of normally open contact from TO to SM412 *
Insertion of an additional rung: Output Coil CO K10

Insertion of an additional rung: normally open contact of CO driving output coil Y23

The insertion of an additional rung: normally open X12 driving a Pulse [PLS MO] instruc-
tion.

The insertion of an additional rung: normally open MO driving a Reset [RST CO] instruction.

SM412 is Q-Series special M Relay is one of a number of special devices and equivalent to M9032 in A-Series.
SM412 (M9032) switches at a frequency of 1Hz and is derived from the internal crystal based clock. It is internally
driven by the CPU which makes itideal for accurate timing applications. Refer to Appendix A, for full description and
Q-A cross reference list of Special Relays.
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Modification of the project Q-SERIES-PROG2 Modification of Ladder Diagrams

Modified Ladder Diagram Q-SERIES-PROG?2

®10 KLl T1 KLD
O (10 )
T0 ELD
71— | m
(T20 )
ama1z
13 } {T21 H
KLD
{to X
¥zl
lop—LAf (122 A
co
2l | {T23 H
®la
23 } [PLS m T
Mo
16 | [RsT Co I
31 [END I
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8.2 Insertion of a new contact
To insert the normally closed contact X11, between X10 and T1, it will be necessary to change
from OVERWRITE mode to INSERT mode.

@ Thisis done, by pressing the <Insert> key on the keyboard. Note the lower right mode box
changes to Insert

Note:
— The colour of the edging around the square changes to bright red.

— The word Insert now appears in the bottom right hand corner of the VDU display:

@ Move the cursor over the normally closed T1 contact using the cursor keys on the key-
board or by left double clicking the mouse key over the contact.

_H_
® Click on \L or enter 2 for a normally closed contact.

@ Enter the contact name X11 <Enter>.
® Line 0 will now include the normally closed contact X11.
¥10 T1 TL K10
o | I It (10
jiun] Kl
65— | (1
{x20
0
12— {121
14 [END }

® Press F4 to convert the addition of the normally closed X11.

Training Manual GX Developer 8-3



Change of Device Detail Modification of Ladder Diagrams

8.3 Change of Device Detail

@ Pressthe “Insert” button on the keyboard and note the change of mode back to “Overwrite”
Crriairke (cursor colour changes to blue).

@ Move the cursor over to normally closed contact of TO on line 13. Double click the mouse or
press <Enter> and the following will be displayed.

X10 T1 T1 K10
o— | H——F (0 )
T0 K10
-y m )

{120 )
0
B4 (121 )
15 & = O | Exit | Help {EnD 1
=

(® Click the small downward triangle in the left of the symbol box and select a normally open
contact.

@ Alter TO to SM412 and press OK. Press F4 or the _|_ff = | buttons to convert the changes
and the display will be as follows:

%10 TL Tl K10
| | | | (
0 I ,/r H’ {10
0 K10
| {
T {T1
{120
5M412
13 | (121
15 [END ki
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8.4 Inserting a Branch

@ Toinsertthe output CO K10 as a branch to line 13, go to insert mode. The cursor turns red
to indicate the change mode.

I
Pressthe \i‘ “branch down” button or 5 on the keyboard and press <Enter>. The display
will be presented a follows:

%10 T1 T1 K10
| | | It
o — | +f y s {T0
T K10
| /
T— | {T1
{yzu
SM412
13 | {vi1
r
15 [END }

Ak
@ Move the cursor down one line and press the 7 “Output coil” button or press 7 on the
keyboard. Enter CO K10 and the display will be as follows:

SM412
13— | {121 )
Enter symbol |
15— & =coxid Lok | Ext| Heb| {EmwD 1

(® Press <Enter> to enter the coil and then press F4 or the _I_If = | buttons to convertand the
display will become thus:

2412
13 ' {121

K10

Training Manual GX Developer 8-5



Inserting a Branch Modification of Ladder Diagrams

@ With the cursor positioned on the start of line 19, select a normally open contact of X12.To
enter the PLS MO instruction, select 8 -[ ]- from the toolbar and enter PLS MO. The display
will be as follows:

112

l_

Enter symbol
19 ﬁ_l'[ F x][PLsmd 0K | Ext | Helof

;
LEHD

(® Click OKor press <Enter>to complete the line. Press F4 or the ilil buttons to convert
and the display will be thus:

ala

13— | [PLS o I

2z [E]-]'D }

(® Repeat the procedure (5) above for the next line and the display will be as shown:

| r
zz— | [RsT co

27 [END

8-6 2% MITSUBISHI ELECTRIC
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8.5 Insertion of New Program Blocks

The following two (blue framed) further lines will be inserted following line13.

sM4lz
13— | {1zl
K10
{to
val
19—f {vz22
]
21— | vz3
®ia
za— | [PLS MO 1

@ With the cursor on the start of Line 19, select Insert Line from the Edit menu thus:

M4z
| 0
13— | {721
K10
{0
X1z
19— | [PLS Mo !

@ Enterthefirstnew line as shown above and press F4 orthe ili‘ buttons to convert.

® Repeat the procedures in steps () & (2) above then press F4 or the FE buttons.
The final modified Ladder Diagram Q-SERIES-PROG2 will now be as shown on the next page.
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x10 ®ll T1 KL0
| | | r
o | 4 F +F {To
TO EKl0
7 | (Tl
{¥z0
snalz
13— | {Tal
K10
{co
¥21
19— {¥zz2
Lo
2l } {T23
X1z
| r
23 | [PL5 o i
il
| ¥
28 | [RsT £o 1
3l [END !

@ Save Q-SERIES-PROG?2 using the button or Select Save from the Project Menu.
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Overview

9 Delete Functions

9.1 Overview

When modifying a Ladder Diagram, it may be necessary not only to make additions to the pro-

gram but also to delete parts of it.

The project Q-SERIES-PROG3 will be used to demonstrate how the following can be deleted:

® An input contact.
® Partofaline.

® A complete line.

® More than one line simultaneously.

After all of the delete modifications have been carried out, Q-SERIES-PROGS will appear as

shown below:

x10 T1

ot 4

Before carrying out further modifications, save Q-SERIES-PROG2 to Q-SERIES-PROGS3,
using the Save as procedure described previously:

Save the project with a new name

Project drive [-e] ﬂ %

= £33 5ampleComment

B3 4 £33 StdLib

=E!-SEF|IES-F'F|EIG1 BT 5TEmMsg
[-SERIES-PROGZ

B3 It

3 M

£ Syslmage
EmR

Dirive/Path ||::xMEL5E|:xGPPw

Project name |D-SEF|IES-F'FHIII33

Title |

Cancel
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Delete Functions

9.2 Deleting an Input Contact

Ensure the project Q-SERIES-PROGS* is displayed and in Overwrite mode

* NB: At this moment in time Q-SERIES-PROGS3 will be identical to Q-SERIES-PROG2.

(@D Move the cursor to the Normally Closed X1 contact.

@ Select the horizontal line i.e. key 6 to delete the X1 contact

%10 %11 T1 K10
o F—A——H (0
=) I— (

{120

® Select OK and the X11 contact will be deleted.

@ Press F4 or the ilil buttons to convert the modification, the display will be:

710 T
| |
o | 4

K10
{0
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9.3 Deleting a Branch

The branch at current Line 6 will now be deleted.

@ Move the cursor to the branch at Line 6 as shown below.

X10 TL KLD
o— | +F {10 3
0 KLD
6— | il »

{120 )

@ Fromthe Editmenu, select Delete Lineor use the shortcut keys "Shift+Delete" together.

® The display will become:

¥10 Tl Eld
0| 4 (o
TO KlO
65— | (Tl
5M412
12— | {21
K10
{co

@ Press F4 or the buttons ilil to convert the changes:

X10 Tl KLD
O — F——F {0 g
0 KLD
6 | {T1 b
SM4lz
n—| {1zl }
KLD
{0 p
v21
e s {¥22 M
co
13 } {723 M
X1z
zl } [PLS o i
M0
24 } [R4T £o i
29 [END I
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9.4 Deleting a Single Line

The single line at Line 6 will now be deleted.

(@ Move the cursor to the start of line 6 (Right Hand side of ladder rung). Select Editand then
Delete line or you may find it easier to use "Shift+Delete” keys together. The line will be
deleted immediately and the display will be as shown below:

¥i0 T1 E10
| | r
ol F—— (ro
| smaiz
11— | {121
- E10
{co

Important: You MUST remember to press F4 or click the buttons ilil to convert the
changes following a line deletion. In this case, GX-Developer gives no indication that there
has been a change to the code because the changed code has been deleted!

Once converted, note line number changes:

10 TL KO
| | P
o —— (ro
1 smarz
6— | {tzl

Note: Line Number changed
after conversion!
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9.5

Deleting multiple lines

(@ Click and hold the left hand mouse button to the left hand side of the rung on line 7. While
holding the left hand button down, drag the mouse diagonally to the right and down until
over the RST CO function on the far right of line 26. Release the mouse button as shown
below:

r
| END

@ From the Edit menu, press the “DEL” key on the keyboard. All of the selected instructions
will be deleted and the display will be thus:

X0 Tl K10

[END

® Finally save the file using the button.
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10

10.1

Program Documentation

Perhaps one of the most commonly encountered difficulties for maintenance engineers and
technicians’ working on plant is often the total lack of adequately documented PLC program list-
ings.

There is really no excuse for poorly documented programs; most PLC programming software
provides extensive facilities for the annotation of software. Poorly documented software is
totally unacceptable in any situation! Documentation is necessary in order for the program origi-
nator to convey programming methods, structures and layouts used within the code to others
who may have to perform maintenance or modification tasks.

GX-Developer offers a wide range of documentation tools to enable the code to be fully readable
and decipherable by other programmers, maintenance engineers or various third parties who
may become for example, involved with the operation, fault finding or maintenance of a particu-
lar system.

New Program Example: Q-SERIES-PROG4

A new program Q-SERIES-PROG4 will be constructed in order to demonstrate the use of the
documentation and annotation tools provided in GX-Developer.

@ Fromthe ProjectMenu, select New Projector simply press the O Key. The display will be

as shown:
New Project g]
PLC senies
| QCPU(@made] ] —
PLC Type
[Q25H ~|
Frogram type Label setting
{* Ladder (¢ Do not uge label
 SFC = ™ Use label

i [Select when using ST program,
FE and structures]

¥ Device memomn data which is the same as program data's name is created.

Setup project name

IV Setup project name

Drive/Path  |CAMELSECVGPPW

Project name | 3-SERIES-PROGA Browse. .

Title: |Documentati0n Example

Note the addition of the program title “Documentation Example” in the title field.
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@ Now enter the next Ladder diagram using the methods described in previous sections in
this courseware:

Q-SERIES-PROG4

zl0 xll
| | ¢
0 | 4+ {120
¥20
¥20 X12 EKl0
| | ¢
4_| | | | {co
[o{u] SMELZ
| || ¢
10— | | | (121
x13
-
13—/‘/1’ [RsT co 1
r
18 {EWD ]-

NOTE

It is also possible to enter [function commands] directly instead of using the E square
bracket function first. Simply type the function from the keyboard and GX Developer will
automatically accept the entry. This enables quicker data entry to be carried out by reducing
the number of keystrokes.
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10.2

Annotating the Program

General Points

The following section deals with the various methods and facilities offered in GX-Developer for
program annotation. Before proceeding with the description of these procedures, it will be nec-
essary to clarify one or two points regarding options for the embedding of ‘Statements’ and
‘Notes’ into the source code and the downloading of annotation elements into the PLC CPU with
the program.

Differences
The following settings differ depending on the PLC series selected.

Statements/Notes
GX-Developer offers the facility to embed the program statements and Notes i.e.

Enter line statements

¢ Embeddec

START

" Separate Euit

With Embedded selected, the Statement/Note is embedded into the program source code and
will be sent to the PLC on download. This is the default setting for Q-Series PLC’s, else it is
unavailable on all other PLC models in which case the option to embed line statements will be
‘Greyed out’.

Comments

May be sent the PLC with the program source code only when selected in the transfer options
menu:

Write to PLC X

Connecting interface |G>< Develaper (s |LLT
FLC Connection Station Mo. Host  PLE type [Q02(H]
Target memory |Plogram memary/Device memary j Title |
File selection | Device data | F'roglam] Carnrmarn | Local ] _
FParam+Frog | Select all | Cancel all selections|
Cloze
r | =
= #5& Program
v gM.é.IN Related functions
= @ Device comment
| CDMMEJI_________~ Select to download
bA MaIN Program Comments
= @ Parameter
E PLC M etwork /Remate pazswo Remote operation. ..
Format FLC mermory...

- s
e = e

Total free space
Free space volume
e Bytes
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Program Documentation

A and FX Series PLC’s

If comments are to be sent to the PLC CPU then an area of memory must be pre- allocated from
the CPU Parameter editor thus:

A parameter

Frogram capacity
Sequence [1--8] Microcormputer [(0--14]

kain I_Ksteps ,_ Khbytes

MNetwork.

,_ Khbytes

Sub-zequence Sub-microcomputer
[Mone) [Maone)

Subl K. steps Fbytes
Sub2 K steps
Sub3 K steps

Capacity for debugging
Sampling trace 0 = | Kbytes

Statug latch [data memary] Khptes
Status latch [file register) Khbytes

temary capacity IF'LC Ra&S ]F'LC zyztam ]I.-’D azzignment ]De\rice ]

Cormment [0, 2--64]

4 Khbytes Points
Expanded comment (0, 2--63)

,D_ Khbytes Fuaints

File register [0--4]

,D_ K. points Bytes

Memory capacity information

Khytes
Khytes

[Subl + Sub-microcomputer)

Total capacity Khytes

Main capacity

Sub capacity

Allocate
memary fio
comments

| Drefauilt |

Check | End

Cancel

Annotation Toolbar Buttons:

: . . ;| <
Three buttons are used to select different annotation options: _II"LILI

These buttons are used while the program is in ‘Write’ mode and operate with a toggle action —
click to activate — click again to deactivate.

10-4
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Comments

10.3 Comments

Direct onscreen method

You can enter comments direct while programming.

@ Withthe program Q-SERIES-PROG4 displayed on the screen select the Comments mode

button: E

For example, to place a comment against the device X10, position the cursor over the X10
contact and press ‘enter’ or double click the mouse over the contact. The following screen

is displayed:
%10 x11
0 | £ (120
MOTOR

Enter device comment [ 10 ] COMMENT

|STﬂHT

[ o ]

START

Cancel |

@ Enter the comment “START” in the text box and press enter or click OK.

® Move the cursor to X11 and press <enter> or double click the mouse over X11. Repeat for
the output Y20 and enter the comments as shown below:

%10 4

i1

]

ETART ETOP

a0

Ry -

OTOR

— | 1+ {tz0

MOTOR

Note that all occurrences of the devices X10, X11 & Y20 will be displayed automatically within

the program wit

h the attached comment.
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Program Documentation

10.4 Project Data List (Navigation Window)

Comment input, table entry method.

Comments can also be input using the table entry method.

Where batches of devices are to be commented, for example all inputs or outputs, itis preferable
to be able to enter the comments into a table. GX Developer offers this method of data entry
through the Device Comment file option on the navigation window.

To enter comments into table, double click on the Device comment folder in the Project Data

List window:

Al

-8 0-GERIES-PRC
+-p] Program
-] Device cor

%] [COMM

+ | Parameter
{E] Device mei
|E] Device init

B B

Project

Device name (=10 hi

DeyIiCE nams

C Ommernt

¥10

START

H1l

STOF

X1z

FRODUCT DETECT

X13

RESET

¥4

#15

Xl6

H17

x18

X138

Xla

#lB

X1C

H1D

H1E

H1F

X220

M2l

Haa

X233

H24

X235

Xim

X2

#z2g

X293

Hah

HZB

Hel

10-6
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10.5 Comment Format

NOTE GX-Developer will word wrap the text to a preset format as setin the Comment format func-
tion from within the View menu:

W Comment ChrlH-FS

w Skatement Ckrl4+F7
Moke Chrl+FE
Alias Alk+Chrl+H-FE

Zomment Format * 4 %3 characters
Alias Format display r 3 * 5 characters
Toolbar ...

v Status bar

£0am ...

v Project data lisk Ale+0
Inskruction list Alt+F1
Set the contact »
Elapsed time

The default format is 4 lines of 8 characters which can be altered using the above menu and
advanced system settings which are described later-on and in the advanced course notes.

NOTE When entering the text in the prompt window, care should be taken to ensure that appropri-
ate padding (spacing) be manually placed in the string so that the comment is displayed cor-
rectly. Remember GX-Developer automatically “Word Wraps” the text to the preset format.

Return to the main Ladder editor by double clicking on the Main file selection using the Project
Data List window on the left of the screen thus:

L
= @ MODULAR-PROGY Docurnents

- Program
- Device comment
(%] COMMENT

+ ﬁ Parameter
+-[EL] Device memary

Device inik

Itis convenient to use this Project Data List window in-future to manoeuvre around between dis-
plays and editors.

Remember that this window may be turned on or off with the IEI button or tick/un-tick the Pro-
ject Data List selection under the View menu.
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Program Documentation

W Comment Ctrl+FS
Statement Ctrl+F7
Mote Chrl+Fa
alias A+ Chr+-Fa
Zomment Format 3
Alias Format display 3
Toolbar ...

W Skatus bar

L0 ..

Project data list

Inskruction list Alt+F1
Set the contack k

Elapsed time

Complete the commenting of the ladder program as follows:

g
X10 Xi1
0 ——F e )
BTART  [BTOF MOTOR
HZ0
10T OF.
HZ0 X1z K10
| [ ¢
alb— | || to b
MOTOR  PRODUCT FRODUCT
DETECT COUNT
co SHa1z
| [
wh— | || {¥el b
FROIUCT 1 SECOND BE&CON
COUNHT FULSE
X1z
w4 [RET co 1
FESET FRODCT
COURT
18 [E¥D !

10-8
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Program Documentation Statements

10.6 Statements

Statements enable detailed descriptions to be added above the program blocks in order to
describe the operation or functionality. Statements can also be used to provide an overall
description or title to the program or a routine.

@ With the program Q-SERIES-PROG4 displayed on the screen select the Statement mode
button: h=

@ Position the cursor anywhere on the program block (segment) to which the statement is to
be attached. Press ‘enter’ or double click the mouse over the program block.

® Enter the statement text into the prompt box:

%10 %11
o— | 1A (Y20
ETART BTOP MOTOR
Enter line statements E3

| € Embeddec E

|M-3t0r START / STOP Latch

20 f‘ Separate Exi |
MOTOR

@ Once the statement has been entered, it will be necessary to press F4 or click the buttons

ili‘ to convert the changes to the source code of the program.

® Place statements on the ladder program as follows:

Mowor 3TART / STOP Lacch

Xin X1
| |
o oo )
BT ART TOP MOT OR
TEN

MOTOR

Then Meter iF Tunning, Enabls preduct Countver

wWEd X1z Elad
20f— | SR
FIOTOR FRODUCT FRODUCT
TLETELT COUHT

Then Pequired Product Count reached, Flash Beacon

o SM41z
I I
sa _| I 11 {Y2l }
PRODUCT 1 SECOND BEACON
COUKT PULSE

Reset the batch Counter
X137

loal || [msT co !
FESET PRODWCT
COUNT
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10.7 Notes

Notes enable textual descriptions to be added to the output functions of a ladder program. This
helps describe the operation of individual output lines or functions in the program. ‘Notes’ are
justified to the right hand of the ladder program layout.

@ With the program Q-SERIES-PROG4 displayed on the screen select the Note Entry mode
M
button: L=

@ Position the cursor over the output coil or function in the program block (Segment) to which
the ‘Note’ is to be attached. Press <Enter> or double click the mouse over the program
block.

@ Enter the ‘Note’ text into the prompt box:

Motor START / STOP Latch
x10 1L
o 4 20
BT ART TOP 0T O
Enter Note | |
{
@ Embeddec — Lok ]
. ator Drive
" I(“ Sepatate I Fi |
10TOR

@ Complete the ladder diagram as follows:

Motor START J 9TOF Latch
Motor Drive

X1o X1i1
| |
o ce2n
BT ART TOF MOTOR
TEO
MOTOR
bhern Motor i= runn ing,. Enable Pl:c-duct Countex
LCaure Produses
Tl Xle K10
| |
Z8 _| I 1T oo
MOTOR PRODUCT PRODULCT
DETECT COWNT

Thern Paequizsd Product Count reached, Ilash B=zacon
<Product Count RBeached Beacon

co EM41Z
66— | | | (T2l
PLODUCT 1 BECOND BLACON
L OUNT FULSE

Feret the batch Counter
“Reset Product Bacch Coune

x19
ez | [R3T ] !
FESET PRODIICT

COUNT
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Program Documentation Alias

10.8 Alias

An Alias provides a method of cross-referencing PLC I/O numbers that are connected physically
to external system devices. For example; Input X10 may be connected to a Start Button on a
machine, whose external circuit diagram device reference is SW1. SW1 may be listed as the
Alias to X10inthe Comment list, so as to provide a qualified link with the PLC program listing:

Example:

@ From the Project data list window, open the Comment list.
@ Double click the mouse over the Alias column for X10 and enter the text “SW1”.

(® Repeat this action for the remainder of X devices as shown:

x|
=88 Q-SERIES-PROGA Dokumentationsbe| | Device name [$10 ~| |i Display
+- ] Program
-1- %] Device comment Device naume Comment Alias |[=]
%] COMMENT ¥10 START 51 I
+- 5] Parameter %11 STOP Al
H] Device memory ¥12 PRODUCT DETECT PROX1
B Device init 13 FESET o
x14
X15
16
=17

@ Change the display reference to show devices beginning with Y20. Repeat the action in 4
above for Y20 & Y21 with data as shown:

X]
=@ 0-5ERIES-PROGY Dokumentationsbe Device name |20
+- ] Program
= {¥] Device comment Device nane COMmERL Llias [=
%] COMMENT 20 MOTOR MT1
#|&] Parameter ¥zl BEACON LFl
& Dev!ce m,amnry 72
{&] Device init 23
¥a4

® Inthe Project Data List Window, Click Programand Mainto return to the Ladder Display.
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Alias Program Documentation

e
Zomment Formak 3
Alias Format display 3
Toolbar ...

W Status bar

Zoam ...
v Project data list alk+0
Instruction lisk ale+F1

The display will be as shown

Motor START  5TOPF Latch
<Motor Driwve E
ImL 3Tz
| |
o M )
BT ART TOF MOTOR
MT1
MOTOR
Ther Motoxr i= running, Enable product Countex
<Count Products e
Tl PROXL Klo
s — —— | o
MOTOE PRODUCT FEODUCT
DETECT COUNT
Thern Bequired Product Count reached, Flash Beacaon
+Product Counk Reached Beacon kS
co M4l
g6 — | | | TPl >
PRODUCT 1 BECOND BEACON
L OTHT FUL3E
Beset the batch Counter
<PRezet Product Bacch Count e
T}
ef— | [ReT co H
FESET BRODUCT
COUNT
148 [EH'D ]-

As can be seen, the display has replaced the Device Names with the Alias where appropriate.
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Alias

If desired, the Alias and the Device names may be displayed together. To achieve this, click the
ViewMenu and select Alias Format Display. Select Arrange With Device And Display thus:

v Alias

Alt4-Chrl+-Fa

Cormment Format »
play 3 Replace device name and display

Alias Format dis

Toolbar ...
v Skatus bar

Zoam ...

v Project data list alk+0

Trstenickinn lisk

In which case, the Ladder display becomes:

Alb+F1

Arrange wikh dewvi

and display

Motor START / 2TOP Latch
“Motor Drive E
3Tl STz
¥1a 11 MT1
o ——f (o)
ETART BTOF HMOTOR
MT1
TEQ
MOTOR
Then Motor is running, Enable product Counter
<Count Products= k2
MT1 PROX1
TEQ X1g Kl
| || he
EE _| I 11 \CO }
MOTOR PROOUCT PROOUCT
DETECT COUHT
Then Begquicsd Product Count zsach:d, Ilash Besacon
<Product fount Reached Beacon S
oo FHLE LFl
| ||
&5 —] | || el bl
FRODUCT 1 SECOMD BEACON
K OUNT PULSE
Reset the batch Counter
LHe=at Produckt Batch Count H
3wz
X1z
|
RE B [ReT co
FESET FRODUCT
COUHT
146 [EITD K
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I/O Assignment

I/O Assignment for the Q-Series

11

11.1

/0 Assignment

/0 Assignment

for the Q-Series

Before a program can be sent to the PLC CPU, an assignment list of the Inputs and Output mod-
ule configuration should be built. This is required in order that the CPU knows the correct combi-
nation of modules in the rack(s) so thatit can interface with each module in the correct manner.

@ From the Project Data List window, open the Parameter option by double clicking on the

folder and file icons:

Ed

- &8 LaTCH

+ Program
+- %] Device comment

ﬂ PLC pararmeter
Mebwork pararn
Remate pass

+ . Device memary
Device inik

- ﬁ Parameter /

@ Once open, click on the ‘I/O Assignment’ Tab at the top of the Window:

On(H) Parameter E]
PLC name ]F‘LE system |F'l__|:' file: |F'l__|:. RAS |Device | Program |E:ool file |:'3FE ]I.f'[l assignm%' |
Label
Comment |
Acknowledge < assignment | Muliple PLC settings | Default | | End | Cancel |

Training Manual GX Developer
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I/O Assignment for the Q-Series

I/0 Assignment

(® Click on the Read PLC Data button. This causes the PLC module configuration informa-
tion to be read back to the screen:

OniH) Parameten

B

FLC name

120 Agsignment[*]

system |F'I__I_

45 | Deviee | Program | Baat file | SFC

|#0 aszighment ]

D_I pLCSIDt — Type - Model name Faints - Gtart |« g
1 |0[0-0) |nput - 1Bpoint: w

2 |10 Output - 1Bpoints w Detailed setting|
3 1210-2) Intell. - 16points =

4 |3[0-3] |rtedli. - 1Bpoints

5 |4[0-4] Intell - 32points =

£ |5(0-5] Intell. - I2points =

7 _|Bl0-6] - - -

Standard getting(*]

If the start 4 and % are not input, the PLC azsigns them automatically.
It is not possible to check carectly, when thers iz a slot of the unsetting on the way.

IA
Base model name | Power model name|  Estemsion cable | Paints }— Base mode
- 5 ™ Auto
= = & Detsi
Increasel -
Ihoresses = -
Increazed = 8 fixation
ncieasel % 12 fisation
Increaseb hd

uzing multiple PLC.

[*|zettings zhould be set as zame when

Divversion of multiple PLC parameter | Fead FLC datE |

Acknowledgex‘fassignment| Fultiple PLC :!’.I'ung:-| Default | Check |

End | Caticel |

@ Now type in the names of the modules in the rack into the table by examining the module
information on the front of each unit:

OniH) Parameter

PLC name

PLLC system |F'l__'.' file |F'|__'.'

|Device | Pragram |E!c|3'.lil».= | SFC

140 assignment l

140 Azzignment(*)

| St Tupe Maodel hame Faints Start |« ; ;
0_|PLC PLC ~ [QUEHCPU = Switch ssiting
1 1000-0) Input ~ [GeE0 1Gpoints -+

2 [1m1 Output  ~ [@v10 16paints - Detailed setting|
5 [202) Intelli - [0E4aD TEpoints

4 |3(03) Irtell. ~ | 64D, TEpoints

5 |4[0-4) Intelli ~ |QJFIEYT-100 Ipoints -

£ |50-5] Intelli ~ |QJFIC24 J2paint: -

7 |Bl0-6) Ermpty - 1Bpointz

Standard setting(]

If the start < and ' are not input, the PLC assigns them automatically.
It iz not possible to check comectly, when there is a slot of the unsetting on the way.

Base model name | Power model name

E=temsion cable

Foints F

Main  |H33B-E

QE2P

g

Increasel

Increase

Increased

Increazed

Increaseh

LHERENENENE!

-

uzing rultiple PLC.

[*)zettings should be set az zame when

Diversion of multiple PLC parameter | Fiead PLC data |

Baze mode

" Auto
& Detail

8 fixation
12 fixation

Acknowledge *Y azzignment

Fultiple PLC settinigs

D efault | Check | End M Canheel |

11-2
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Serial Transfer of Programs Downloading a Project to a PLC Unit

12 Serial Transfer of Programs

12.1 Downloading a Project to a PLC Unit
The following notes describe how the project Q-SERIES-PROG4 is downloaded to a Q-SERIES
PLC.
There are a variety of different methods of connecting GX-Developer to a Q-Series PLC:

® A-Series/QnA PLC Programming port

The SC 09 converter is used, to convert the RS232 common mode serial signals ‘to and
from’ the computer to the RS 422 serial-differential format required by the PLC.

® Q-Series PLC Programming port

RS232 using special programming cable.

® Q-Series PLC Programming Interface
USB - Preferred: Standard USB A-B communications cable.

For the Mitsubishi Training Rigs, connect the computer to the Q PLC as shown in the diagram
below:

LUSE A-B Cable

The Table below illustrates the comparison of program transfer times between fastest A-Series
CPU with QnA and Q-Series Processors. Note the significant speed of Q- Series increase over
A-Series PLC’s:

26kstep program transfer

Q25HCPU (USB)

Q25HPU (RS-232)

Q2ASHCPU

A2USHCPU-81

0 10 20 30 40 50 60 70 80 90 100
Seconds
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Serial Transfer of Programs

12.1.1 Communications Setup
@ From Online Menu, Select Transfer Setup:
Read from PLC ...
Write ta PLC ...
Werify with PLC ...
\Write to PLC(Flash ROM) 3
Delete PLC data ...
PLC user data »
Monitar L4
Debug *
Trace L4
Remote operation ... alk+6
Password setup r
Clear PLC memory ...
Farmat PLC memory ...
Arrange PLC memory ..
Sek time ...
The following window will be displayed:
Connection Setup
PC side IF @ ﬂ - i_ §|’_\
Sendl NETHD[H] NET()  CClink  Ethemet PLC AF S50
USE board baard board board board board net Jj
COM [COM 1 Baudrate [19.2Kbps
_ _
| L
PLC  MMETA0H] MNET()  CC-Link  Ethemet 24 G4 Bus
module module module module module module Jﬂ
PLC mode  |QCPU-O
;ﬁ]ﬁ m % Connection channel list...
Mo specification Other station[Single network] — Other station[Co-existence network PLLC direct coupled setting
Time out [Sec.) W Retry times IEI_ T
PLC type
: PLC MNo.
C24  METAOMH) MET()  CClink  Ethemet Mulipls PLE satting °
Systern image...
g g g g Line Connected [QAAETEL.C24)...
T
C24  META0H) MET(l)  CClink  Ethemnet | oK |
Accessing host station Target PLC
@ Double click the mouse on the yellow PC side I/F — Serial Button and the following dia-
logue window is displayed:
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Serial Transfer of Programs Downloading a Project to a PLC Unit

PC side I/F Serial setting

F[%USB Cancel

(® Select USB as shown above and click OK.

@ Click on the Connection Test button to check PC-PLC communications are ok:

Connection Setup

= - L f | ||
HIE = : .
Serial META0H RETI] CC-Link Ethernet FLC AF S5C
USE board bioard board board board board het Jﬂ
LSE
ME B I
PLC zide |/F E =
BLC  MMWETAOH] MMETIN CC-Link Etherret L4 Bus
module module module module module module Jﬂ

PLC mode  [QCPU-O

Other
station

FIE

m % Connection channel list... ‘

Mo specification  Other station[Single network] — Other stationlCo-existence netwark] PLC direct couplad setting
Time out [Sec.] 0 Retry times i} CaNEE
FLLC type |

C24  MNETAOM] METQ)  CCLink  Ethemet FLC No.

Multiple PLC setting

System  image...

s s g g Line Connected [Q/AABETEL,C24]..
12 e

C24 METAOH]  MNETNN CC-Link  Ethernet | u] |

Target PLC

Mo Choice made Close

Accessing host station

(® The following message should be displayed:

MELSOFET series GX Developer @

-
y successfully connected with the QOEHCPU,

® Click OK to close this message.

If an error message is displayed, check connections and settings with the PLC.
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12.1.2

NOTE

Connection Setup Route
@ To obtain a pictorial view of the Connection setup route, select the System Image button

System image ﬁl

Serial portt PLC module connection

l.f_CPU
g
]

PC side | /F : LSE

PLL side I/F : PLC mode QCPU-0
Metwork,

communication route :

Co-existence

hetwork, rouke

tultiple PLC: Mo Choice made

@ Click OK to clear the display.

As can be seen from the previous display, these particular Connection Setup parameters utilise
the USB Interface.

When using a standard RS232 Serial Port to communicate with the PLC, if another device is
already connected to the selected COM (n) interface, for example a serial mouse; Select
another free serial port.

(® Select OKto close the System image display and return to the Connection setup dis-
play. Than click the OK button to close the Connection Setup window. If you leave the
Connection Setup window using the Close button, the settings are not saved.

12-4
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Serial Transfer of Programs Formatting the PLC Memory (Q-Series)

12.2 Formatting the PLC Memory (Q-Series)

Due to the file method of program storage utilised in the Q-Series PLC’s, it is always sensible to
initialise the PLC memory before use. This is especially important when the PLC CPU is to be
re-used. This ensures that no other programs are present in the CPU before writing new code to
the memory.

Procedure:

@ Select Format PLC Memory from the Online Menu:

Write to PLC ..,

Write to PLC(Flash ROM) 3
Delete PLC data ...

PLC user data r
Monitar g
Debug r
Trace g
Rermote operation ... alt+6

Password setup r

Format PLC mermoary ..

@ When the following window is displayed, click Execute:

Format PLC memory E|
Connection target infarmation
Connection interface |G>< Developer - ||-|-T
Target PLC Station mo,  [Host PLC type  |Q0Z(H]
Taraet mernary | J
{+
{

=
R
|

Execute i ! Cloge

This will ensure that the CPU memory is reformatted and re-initialised ready for use with a new
program.
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12.3 Write Program to PLC

@ From the Main menu, select Online.
Transfer setup ...

(@ Select Write to PLC. Read From PLC ..,

Werify with PLC tg

Wyrite to PLC(Flash ROM) 3
PLZC user data 3
Manitar 4
Debug ¥
Trace 4
Remote operation ... alt+6
Kewvword setup *

Clear PLC memary ...

Set time ...

A
Alternatively, click on the 2" button from the tool bar.

TIP | Get into the habit of using the tool buttons, they save a great deal of time!

® The display will be as show below:

Write to PLC X

Connecting interface ||-|SB P |F'LE module
PLC Connection Station Mo.[Host  PLC type  [R0GH

Q=T ol e P'roram memon/D evice: memany

Title ||
File selection | Device data | F'ru:ugram] Comman | Local l
F'aram+F'ru:uq\J Select all | Cancel all 33Ieu:tiu:un3| Eloes

14,
- E F'ru:ugraﬁ'u
I:l MAIN Pazzword setup... |
= E Device comment Related funchions
[] COMMENT
- @ Pararneter Transfer zetup...

: |:| PLC/Metwark/Remaote passwaord
- @ Device memory

] MaIN

Remote aperation. ..

Farmat PLC memary...

) Arrange PLC memary. .

Clear PLC mermary.... |
Create title... |

Total free space
Free space volume
[Free space volume] b Bytes
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@ Select the Param+Prog button on the display to enable the Program and Parameters for
the project Q-SERIES-PROG4 to be downloaded:

Wiite to PLC X

Connecting interface ||-|5B P |F'LE module
FLC Connection Station Mo, Host  PLC type [Q0EH

Target mermary |F'ru:ugram rnermony/Dievice menmon ﬂ Title |

File selection | Device data | Progiam | Common | Local |
Param+Frog | Select all | Cancel all seleu:tiu:uns| Elo

- ﬂ Program

E MAIN FPazsword setup... |
- [¥] Device comment Related functions

[] COMMENT
- |__'| Parameter Transfer setup...

: kA FLCMetwork /Remote passwond
- @ Device memarny
(] taIN

Remote operation. ..

Format PLC memory...

£ Arrange PLC memary. .

|
|
|
Clear PLC memary... |
|
]
|

Create title. ..

Total free space
[Free space volume] i Bytes

(® Select Execute and the following dialogue window is displayed:

MELSOFET series GX Developer. >”

' "_q Execute write ko PLC?
L
Yes Q Mo |

(® Select Yes and the Parameters and the Main program will be downloaded to the PLC.

During program transfer, the progress is displayed on the screen:

YWrite to PLC

WAniting. ..
Program kalM

47%
FEEEEEEE
X
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Serial Transfer of Programs

@ When transfer is complete, the following message is displayed:

MELSOFT series GX Developer E|

y Completed.
3

Click OK to clear the dialogue box.

Program transfer has now successfully completed.

12-8
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Reducing the Number of Steps Transferred to the PLC

12.4

@ Check that the PLC CPU is switched to Stop.
@ Select Write to PLC.
® Select the Param+Prog button and select the Program tab.

@ The display now becomes as shown below:

Write to PLC

Reducing the Number of Steps Transferred to the
PLC

When the project Q-SERIES-PROG4 was downloaded, the default size of the program was
actually 8000 steps. However, as Q-SERIES-PROG4 has only 21 steps, this means that the
remaining 7979 steps will all contain NOP (No Operation) instructions. This is used to clear
(Null) the contents of the unused memory area. GX-Developer from version 8.0 upward will
automatically download only the used program steps up to the END statement. However previ-
ous versions of the software treat this as an option.

With GX developer versions less than V8.0, the time taken to write a program to the PLC on the
A-Series or when using slower communication speeds on Serial Ports can be dramatically
reduced by using the following procedure:

X

Connecting interface ||-|5E= ey |F'L|: module

PLC Connection

[ StationMoHost  PLC wpe [O0ZH

Target memory |F'ru:ugram memory/Device memaory ﬂ Title I
File selection ] Device data Frogram | Carmrmon ] Local ]

| Execute |

Selected File type Range type Start End Alloc
M ATN Ladder Whiole range - 500
o | .

Close

Fazswaord setup.. |

Related funchors

Transfer setup...

Allocate memany far ‘wite duning RUN'
[ Specifving an identical step to all files,

-

s

-

Remote operation.. |
Clear PLC memary... |

Farmat PLC memion,.. |

Arrange PLC memony... I

Create fitle. ., |

Total free space

Free zpace vaolume
volurme

Byptes

Training Manual GX Developer
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Reducing the Number of Steps Transferred to the PLC Serial Transfer of Programs

NOTES

® Click on the Step range specification and enter the last step in the program (Step No. of
end command). The display should be as follows:

Write to PLC X]
Connechng interface ||-|SE ¢y |F'L|: module
PLC Connection [ StationNo Host  PLC type [QOZHI

Target memnan |F'r0gram memony/[ievice memary l] Title I

File: selectinn] Device daty  Program |D3mrn|:|n] Local ] Eraite ‘

Selected File type Range type Start End Alloc
MAIN Ladder [Steprange =D 146, 500 i

Fasswaord setup... |

Related funchors

Transfer setup. .

« | 9 Remate operation. . |

Allocate memary for “wite duning RUN' Clow PLE momon

[ Specifying an idertical step to all files,
Format PLC mermon.. |

r
Arrange PLC memary... |
a Cieate tile... |
Free space volume Taotal free space
volume Bytes

The Specified End step number above must be identical to the last step number of the Lad-
der Diagram i.e. the step corresponding to the ‘END’ Command.

Depending on the PLC used and the memory usage, the total number of steps used in the
program will differ.

(® Select Execute and answer Yes to write the Parameters and only the used steps of
Q-SERIES-PROGA4 to the PLC.
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Executing the Project

13 Executing the Project

To execute the project Q-SERIES-PROGA4, while referring to the Ladder Diagram on GX Devel-
oper, carry out the following.

@ On the Q-SERIES PLC, switch the mode switch to the RUN position.
Toggle the switch X10 ON then OFF. Y20 will illuminate and remain ON.

Repetitively operate switch X12 and observe that after 10 operations, Y21 indicator in the
Training Rig will begin flashing at 1Hz.

Momentarily operate the X13 Switch and observe Y21 turns OFF.

© ® © 0

Momentarily operate X11 and note that Y20 turns OFF.
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Monitoring Monitoring the example program Q-SERIES-PROG4

14 Monitoring

14.1 Monitoring the example program Q-SERIES-PROG4

To monitor the Ladder Diagram of Q-SERIES-PROG4, carry out the following.
@ From the Main Menu, select Online.

@ Select Monitor

Diagnostics Toolz  wWindow  Help =
Transfer zetup ...
B e RS R E
Wfrike o PLC . 7 g a [u] = =R SR IEREE PR EER R
Werify with PLC ... ol
Delete PLC data ... (T
Change PLC data attributes . o
B !torito rods 3
Debug » bdonitor [wfrite mode) Shift+F 3
Trace .3 Start rnonitor (&1 wir Chrl+F3
Femote operation ... Alt+E Crrl+dt+F 32
K P 5 Start moritar F3
Eewword zetup .
St Ik Alt+F3
Clear PLC memorny ... e -
Format PLC mermony . Change current walue monitor [Drecimal]
Arrange PLC memary ... Change current walue monitor [Hexadecirmal]
Set time ...

Dievice batch ...
Entry data monitor ...
Buffer memory batch .

Fanitor condition setup .
bdonitor ztop condition zetup .

Program monitar list
Interrupt program moritor list
Sican time meazurement ..

Entry ladder monitor ...
Crelete all entry ladder

® Select Start Monitoring (All Windows)

NOTE Use of the Start Monitoring — F3 shortcut key:
As can be see from the display, an alternative to the drop down menus to start monitoring is
the F3 key.

Alternatively, use the i Icon to start monitor mode.
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Monitored Display (Q-SERIES-PROG4)

Monitoring

14.2

Monitored Display (Q-SERIES-PROG4)

The following display shows the Ladder Diagram Q-SERIES-PROG4, whilstin Monitor mode.

Repeat the operations described in the previous chapter. Current count values can be seen
beneath the counter references. All contacts and coils in the true (On) condition can be seen in

blue:
Motor 3TART / BTOP Latch
<Motor Drive
STl STz
xrio X1l MT' 1
S — o
BT ART PTOP MOT OB
MT1
WEQ
JOTOR
Then Motor is running; Enable produact Counter
4leunt Products
MT1 FROX1
0 X1z K10
I
25— B it g
1
MOTOR PRODUCT FPRODUCT
DOETELCT COWNT
Then Requi::ed Froduct Count reached, Flash Feacon
{Praduee Coaure Reashed Beaszam
(1} SE41E LE1
1.3 — B [¥El
FRODITZT 1 2ECO¥D BEACON
ICOUNT FULIE
Peset the bhatch Counker
<Re=etz Product Batch Count
32
ria
|
112 f—vq | {RST o H
PEZET PRODTCT
COURT
148 [EHTI ]-
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Entry Data Monitoring

14.3 Entry Data Monitoring

Entry Data Monitoring is an alternative method for monitoring the conditions of the Ladder Dia-
gram elements. It enables the condition of many more devices to be displayed in addition to

those on the active ladder monitor window.

To monitor using Entry Data Monitoring, carry out the following:
@ From the main select Online.

@ Select Monitor.

(® Select Entry Data Monitor thus:

Transfer setup ...

Read From PLZ ...

Wrike ko PLC ...

Werify with PLC ...

Write to PLC(Flash ROM) 3

PLZ user data 3

[Manitar r Monitor rmode

Debug 3 Monitar (Wrike mode)
Trace r Start monitor (Al windows)
Remote operation ... alt+6 Stop monitor (All windows)
Kewvword setup ]

Clear PLC memary ...

Set kime ...

Device batch ...

F3
Shift+F3

Chrl4+F3
Chrl+Al+F3

Entry data monitor ...
Buffer mermory batch ...

Entry ladder monitor ...

Alternatively, press the & button from the toolbar.

The following window will be presented.

Training Manual GX Developer
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Entry Data Monitoring

Monitoring

TAC zetting value,

Device ON/O0FF/Current | Setting value | Connect | Coil

Device coument Local label
Reference program

[T -

Start monitar

Fieqister devices
Delete the device
Delete all devices
Device best
Cloge

@ Select Register Devices to obtain the Register device window.

Register device

Device

Dizplay format

Walue
DEC -
Dizplay

| 1Ebit integer j

Cancel

(® Enter the following device names into the window using the register button, press cancel

when complete:
- Co
- X10

- X12
- X13
- Y20
- Y21
- SM412

14 - 4
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Monitoring

Entry Data Monitoring

@ Click the Start Monitor button and the following window provides a live monitor of the val-

ues in the listed items:

T/C setting value,

Dewice IUHIDFWCutrentI Settimg wvalue Cnnn_ectl Cail I Dewice comment Local label

co

X10
H1L
¥la
¥13
Tan
Til

The above display shows all attributes of the displayed devices.

aMalz

1 1o 1] 1 PRODUCT COUNT

JTART
STOP

RESET
HOTOR
BEACON

o2 F o - o9

Column Descriptions:

Device

The MELSEC device name being monitored.

ON/OFF/Current

Accumulator value of device (Running Value)

Setting Value

Constant / Preset Setting Value (Where relevant)

Connect

The Digital Contact condition.

Coil

The digital coil status (Where relevant)

Device Comment

The comment for the specific device (Where used).

FRODUCT DETECT

1 3ECOND PULSE

Relerence program

HAIN ~

Stert marit

Stap moritor
Register devices
Delete the device
Delete all devices

Device test

PR

Cloze

To delete devices in the monitor window, use the ‘Up Arrow’ and ‘Down Arrow’ keys on the
keyboard to highlight the appropriate device and press the Delete the Device button.

® Toclearalldevices registered in the monitor window, select the Delete All Devices button.

Training Manual GX Developer
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Combined Ladder and Entry Data Monitoring

Monitoring

14.4

Combined Ladder and Entry Data Monitoring

Using Windows, it is possible to monitor both the Ladder Diagram and the Entry Data.

@ From the Main Menu, select Window.

@ Select Tile horizontally:

Cascade
Tile werkically

Arrange icons Eg

Close all windows

1 Device cormment COMMENT
Z LD{Edit mode)  MAIN 22 Step

v 3 Entry data monitor-3

(® The Ladder diagram window will now be displayed together with the Entry Data monitor

window:

= Enliy data monitor-1

Device IDNIGFFICu:rent' dJetting value II:Dnnect.I Enill Device comment

co & 10 o 1 FRODUCT COUNT

X10 o START

X1l o STOP

xle 1 FRODUCT DETECT

#l3 o RESET

YZ0 1 HOTOR

Y1l o EEACON

SM412 o 1 SECOND PULSE

T/C setting value,
Local label
FReterence program

MAIN ¥

Start monitor

Stop monitor

Register devices

Delete the dﬂvicel
Delete al deviccsl
Dievice test |

= LD[R Monitor & edit mode Monitoring)

MAIN 181 Step

Mstor ITART / STOP Labeh
<Motez Drive
w1 m2
X1 X1 MT
o | & o ]
ETART TOP MOTOR
NT1
¥zo
MOTOR
lhen Motox is running, Inable product Counter
<Count Preduces
MT1 PROXL
Yzo X1z K10
5
T - B e p
1
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Function Block Programming What is a Function Block (FB)

15 Function Block Programming

15.1 What is a Function Block (FB)

The FB is a function designed to convert a ladder block, which is used in a sequence program
repeatedly, into a component (FB) to utilize it in the sequence program.

This not only increases the efficiency of program development but also reduces programming
mistakes to improve program Quality.

15.1.1 Precautions

® The function block (FB) programming is not available for following Q-CPUs:
- QO0JCPU
- QO0CPU
- QO1CPU
® The FB cannot be used within the FB.
® When the FB definition program has been corrected, online program correction cannot be

made to the sequence program that includes the FB.

15.1.2 FB Device Types

Five FB device types exist:

BOOL: Data represented by ON/OFF.

INT: Data represented by 16 bits.

DINT: Data represented by 32 bits.

REAL: Floating-point data represented by 32 bits.
STRING: Character string data

The FB definition automatically assigns devices to the labels used in a program. When creating
a sequence program, avoid automatically assigned devices. Like local devices, the automati-
cally assigned devices are set in accordance with the automatically assigned device setting,
which defaults to the following device ranges.

® Word device : D6144 to D12287
@ Bit device : M4096 to M8191

® Timer:T64 to T2047

® Counter:C512to C1023
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What is a Function Block (FB) Function Block Programming

15.1.3 Creating a new Project

When creating a new projectincluding FB, Use labelhas to be selected in the Label Setting.

x
PLC series
_DK
[acPUEmade) =] [ o ]
Cancel |
PLC Type
[QozH) =]
Frogram type——————— Label setting
& | adder " Do ot use label
C s T MELSARL & Uselabel
~oar [Select when uging ST program,
FE and structures]

[ Device memary data which is the zame az program data's name iz created,

— Setup project name

¥ Setup project name

Diive/Path ID:\DEMD\E!D2_FB_F'rogramming

Project name |FB_F'rog Browsze. .. |

Title i
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Function Block Programming Creating a new FB

15.2 Creating a new FB

Example
Program a bistabile element (R/S-Flip-Flop), Reset has a higher priority!

FLIPFLOP s _| |_| _|
SET_S R _—l |_|___

RST_R ouT_Q

15.2.1 Add a new FB

Open the Folder “FB” in the project list and make a right mouse click in the Project list display.
The Newwindow opens where the data type, program type and the data name have to selected.

x| New x|
Dats e
Function Block

Cancel |

Function Block

Program type
> " Ladder

© sFc [T MELSAR-L
5T

Drata name
|FB_FF =

Title
IFEI Flip Flop

=1-&4] FLIPFLOP
E@ Function Block.
=I-%&] FB_FF FE Flip Flop
- El Header FE Flip Flop
i E_Hé EBody FE Flip Flop

Projectk  Fg I Skruckure I

15.2.2 Define Input and Output variables

Define the input and output variables of the header of the FB.

ﬂ. Edit operation
=5 FLIPFLOP Reqister e | Add
E@ Function Block
=[] F&_FF FE Flip Flap Closs Delete |

-] Header FB Flip Flop
-E2 Body S Flip FI

24 Body Ip Flop Input/ Ourput Labe| Constant Device type
VAR _INPUT w|sETs oL
2 |WAR_INPUT T [RET_R
3 |WAR_OUTPUT ~|OUT_Q

Comment =

4
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Creating a new FB Function Block Programming

15.2.3 Program the Flip Flop

Program the body of the FB.

= SET_5  RST_R

o T | (iligy
-8 FLIPFLOP ¢ l i Ht -t
= @ Function Block
=-FE] FB_FF FE Flip Flap mT_i
{HH| Header FE Flip Flop
&5 Body FE Flip Flop
{ 8)

15.2.4 Calling the FB from within the program

Change to the project tag and open the body of the main block .

X
59 {END 1
=88 FLPFLOP

5] Global variables

. B MAIN
@ Header
LB Bogy

%] Device comment
Parameter

F -- Device memory
- [Bl] Device ini

Project -FE Structure

Change back to the FB tag. Take the Body of the FB and put it via drag & drop into the project.

x|
a9 {END
I FLIPFLOP
E-@ Function Block.
= FE] FB_FF FB Flip Flop /V
+EH Header FE Flip Flop
Drag & drop
Project  FB Skructure I
x| FE_FF (FEL)
B:SET_S OUT_Q:B
- 88 FLIPFLOP = -
=] @ Function Block
=-[¥8) FB_FF FB Flip Flop
@ {EH Header FE Flip Flop BiRST_R

afbody FE Flip Flop

Connect the inputs and the output of the FB.

x| ALl FB_FF(FBL)
=l FUPFLOP s pb—  BSET S wres—— o
B E Function Block
=& FB_FF FB Flip Flop Xl‘l _
EH Header FB Fiip Flop I BiRST_R
:Eﬂ dody FB Flip Flop:
106 [ENII
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Forcing Inputs and Outputs

Registration/Cancellation of Forced Inputs/Outputs

16 Forcing Inputs and Outputs

16.1 Registration/Cancellation of Forced Inputs/Outputs

This GX-Developer feature enables both Input and Output registers to be forced independently
from the program scan in the Q-Series family only.

This feature is particularly useful as it enables the states of all physical Input and Output devices

to be overridden.

@ To activate this function, while in Monitor mode, select Debug from the Online menu and
than the Forced input output registration/cancellation option thus:

Diagnostics  Tools  wWindow  Help

Transfer setup ..

Read from PLC ...

Wirite to PLC ...

Werify with PLC ...

Write to PLC{Flash ROM)
Delete PLC data ...

PLC user data

Manikor

T

Trace

Femote operation , .,

Password setup

Clear PLC memary ...
Format PLC memary ...
Arrange PLC memory ...

et Lime 1.

r

b

b

| ol ] 355 | | #8ldaltal 3r] B B
5| el BOIS 2|2 0] @
Dewvice kesk .. Alk+1

Farced input oukput regiskration/ cancellation ...

Training Manual GX Developer
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Registration/Cancellation of Forced Inputs/Outputs Forcing Inputs and Outputs

The following window will be displayed:

@ Enter X10 into the Device dialogue box and click on the Set Forced ON button:
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Forcing Inputs and Outputs

Registration/Cancellation of Forced Inputs/Outputs

(® Totoggle the status of X0, Double Click the left mouse button over the ON/OFF status cell:

Forced input output registiation/cancellation | X

Device

Set forced ON | Cancel it |
I j‘-
Set forced OFF |
No. | Dewice ON/OFF |No.| Dewice (0N /0FF
1(x10 OFF 4 17
2 / 18
3 / L9
_I Double click here ! g
) z1
B 2
7 23
g Z4
5 25
10 Zh
11 27
12 28
13 4
14 30
35 31
16 32
U pdate status Clear &l Cloze

@ Carry out this method of forcing on X11, Y20, Y21 and Y22, noting the effect on the

devices.

(B Toclear aforce on an individual device, enter the device then click on the Cancel it button

thus:

Forced input output registiation/cancellation | x|

Device Set forced ON | Cancel it |
122 -
Set forced OFF |
No.| Dewvice ON/OFF |No.| Deuvice ON/OFF
110 o 17
2[¥11 oN 18
|0 on 19
4 T2l o &0
5|Y22 on rels
& Z2
7 ]
g Z4
5 &5
10 Z6
11 Z7
1z 28
13 &9
14 30
15 31
16 32
Update status Clear all Cloze

Training Manual GX Developer
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Registration/Cancellation of Forced Inputs/Outputs

Forcing Inputs and Outputs

® The following display will result:

Forced input output registation/cancellalion

Device Setforced ON | Canedlit
—
Set loiced OFF |
Ho. | Dewice ON/0FF |Mo. | Dewvice OH/0FF
1[x10 a 17
2x11 o 18
a|ran o 19
vzl o 20
5 21
& 22
7 23
8 24
) 25
10 26
11 27
12 23
13 29
14 30
15 31
16 32
Update sldusl Clsar al | Clozs [
NOTE When any forces are registered within the PLC, the Mode light on the CPU flashes at about
2Hz.

@ To clear all forces registered in the CPU, click the Clear All button:

Forced input outpul registration/cancellation

Device SetforcedON | Cancdlit |

Set forced OFF |

Ho.| Dewice | ON/OFF |Mo.| Dewice | ON/OFF
SH el [l 17
2[¥11 i 18
3|r20 [l 30
4|YZ1 oW 20
5 21
& 22
T 23
& 24
9 25

10 26
11 27
12 28
13 22
14 30
15 31
16 32

Update status | ma{\ Cose |
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Forcing Inputs and Outputs Registration/Cancellation of Forced Inputs/Outputs

Confirm the cancellation request using the following response:

MELSOFET series GX Developen

L E Are wou sure bo cancel all the register skatusy?
L

Yes Mo
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Program Verification

17

Program Verification

Situations may arise, when due to extensive modifications to a PLC project, the program in the
PLC may be different to that stored on disk.

However, it is possible to verify whether or not that the programs stored in the PLC and on disk
are identical and if not identical, what those differences are.

Also, when a program is to be monitored, then itis very useful if the documented ladder diagram
can be displayed, whilst it is being monitored.

The difficulty though, due to the relatively large amounts of memory required to store this data, it
is not always practical to store the documentation i.e. comments, statements and notes in the
PLC itself.

However, by monitoring the program using the program stored on a disk, which also contains
the documentation, the project can be more effectively monitored.

Hence it is essential before the project is monitored, that it can be verified that the project stored
on the disk is identical to that stored in the PLC.
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Program Verification

171

Verification of Example Programs

To demonstrate the Verify facility, the projects Q-SERIES-PROG4 and Q-SERIES-PROG2 will

be used.

Having previously downloaded it, the project Q-SERIES-PROG4 is currently residing in the

PLC.

@ Return to the Main Menu, select Project and Open Project and open the program

Q-SERIES-PROG2.

Ladder Diagram — Q-SERIES-PROG2

10 =1l T1 K10
| | | r
o | A A {ro
TO K10
7 | (Tl
{720
sM4lz
13— | {tal
K10
{co
¥21
19— {¥z2
€0
a1 } {Tz3
X1z
| r
23 | (P13 Mo i
Mo
| r
25 | [RST o] 1
3l | [END !

@ Select Online and Verify with PLC, then Select Param+Prog. The display will show the

following dialogue:

Yerify with PLC

Reading...
Frogram kAl
49%

Cancel
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Program Verification

Verification of Example Programs

(® When the verification procedure has completed, the following display will be shown illus-

trating the differences found between the two programs:

[Project verify: Progzram]

VYerifw =zource

Project name -Ci¥MELSEC¥DATA¥R-SERIES-FROG2
Data name -MAIN

Yerify destination
Project name -Ci¥MELSECEDATA¥Q-SERIES-FROG4
Data name -MAIN

“Memory> <Files
Step Instruction Ster  Instractiom
| 0 1D K10 0 Motor START / STOP Latch |
| 1 AN 11 14 LD X10 |
| 2 AN TL 15 OR Y20 |
| 3 0UT TO K10 16 ANI N1l |
[ 71w 17 0UT Y2 |
| 8 0UT TL K10 18 Motor Drive |
| 12 ourveo 28 When MHator s runnins, Enable produ...|
[ 13 10 swa 51 LD Y20 |
| 11 oourem B2 AND K12 |
[ 19 101 vl 57 Count Products |
EEE B8 When Reauired Produot Count reached...|
D 34 AND SH41Z |
| &1 e 95 OUT Y21 |
| ea PL3 0 98 Product Count Reached Beacon |
| & 1m0 112 Reset the batch Counter |
| &7 mstco 126 LD K13 |
D 127 R8T GO |

17 items unmatched.

@ Ascanbe seen, the two projects Q-SERIES-PROG4 and Q-SERIES-PROG?2 are quite dif-

ferent.

(® Select Main to return to the Ladder Diagram Q-SERIES-PROG2.

Training Manual GX Developer
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Serial Transfer — Upload Example Program Upload

18

18.1

Serial Transfer — Upload

Here are two possible scenarios where itis necessary to transfer the program from the PLC into
GX-Developer:

® Where the GX-Developer source files are not available, it will be required that the program
inthe PLC be uploaded and subsequently saved into GX-Developer in order that a backup
of the raw PLC code is created. The program may then be documented using information
from circuit diagrams and reverse engineering techniques.

® Circumstances can arise, whenitis necessary to know what program is stored in the PLC.
This may be due to a number of modifications being made to the original program and
those changes have not been fully documented and saved on the Master Disks.

Hence after verifying that the program in the PLC is different to that stored on disk, then the work-
ing program within the PLC must be uploaded into GX Developer and stored on the Master
Disks.

Example Program Upload

The following describes how the project Q-SERIES-PROG4 is uploaded from the Q-Series PLC
and saved as Q-SERIES-PROGS. Itis assumed that the program Q-SERIES-PROG4 is still res-
ident in the PLC:

@ Close the currently loaded project by selecting Close project from the Project Menu.
(This is optional, as GX developer will prompt to close an already open project when a new
one is created)

@ Select Project and open a new project with the name Q-SERIES-PROG5:

Mew Project

PLC zeries

QEPUEmod -
| [inole) J Cancel
FLC Type
|QoEH ]
Frogram type Label setting
* Ladder & Unuse
-~
O oFC — IJze Label

" Usze Label + FB

[v Device memorny data which iz the same as program data's name is created.

Setup project name

¥ Setup project name

Drive/Path | CAMELSECAGRPYW

Project name  MODULAR-PROJY Browse. ..

Title |
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Example Program Upload Serial Transfer — Upload

® Select Online and Read from PLC.

Transfer setup ...

Write ko PLC ... %

Verify with PLC ...

Write ko PLC(Flash ROM) »
PLC user data 4
Monitar L4
Debug r
Trace L4
Remote operation ... alk+6

Kewword sekbup r

Clear PLC memory ...

Set kime ...

Alternatively click on the Read from PLC icon: ﬂ

The Display will be as shown below.

Read from PLC EJ

Connecting interface ||-|SB P |F'LE rnodule
FLC Connection Station Mo. Host  PLC type  |OBH

Target memory |F'rogram memorny/Device mermory j Title |
File zelection | Device data | F'n:ngram] Common | Local ]
F'aram+F'ru:ugr Cancel all zelections Cloes

i
W
- E Program

[] MalM 0302415192118 27:
= @ Parameter Related functions
: |:| PLC/Metwork /R emaote pazsword 03/0251%
- |__'| Drevice rnermony Transfer setup...
[] Device data

Flemote operatian...

Format FLC memory...

{+ Arrange PLC memony..
Refresh view ~

|
|
|
Clear PLC mermory... |
|
]
|

Create title. ..

b
Total free space
volume Bytes
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Serial Transfer — Upload Example Program Upload

@ Select the Param+Prog button and click Execute as shown below:

Read from PLC

X]

Connecting interface |USB PN |F'LE module
PLC Connection Station Mo.[Host  PLC type [206H

T arget rmernary |F'ru:ugram memory/Device memony j Title |
File selection l Device data] F'rl:lgram] I:::ummcun] Local ]

Cancel all selectiu:uns| Elose
- Program
bA MAIN 030215152118 27
= @ Parameter Related functions
b PLCAMetwork/Remote password 0340241515
- @ Device memony Transfer setup... |
[] Device data |
Remote operation. .. |
Clear PLC memory. .. |
< | >
Format PLC memony,. .. |
{+ Arrange PLC memu:ur_l,l...|
Refresh view ~
Create title. .. |

Total free space
Free space volume i Bytes

® Select Execute and the following prompt dialogue will be displayed:

MELSOFET sernies GX Developer ?_-"C

L] 'f Execute read From PLC?
L

® Click the Close button on the dialogue window to close the transfer display. The uploaded
program Q-SERIES-PROGS5 from the PLC will now be displayed. (This was
Q-SERIES-PROG4 stored in the PLC.)
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Serial Transfer — Upload

¥10 M1l
| | s
] | L {20
¥20
¥20 1z Klo
| || f
4 | ] {co
co sM4lz
| || I
10 | |} {rzl
¥13
| y
13 [ [RsT co )i
T
18 [END 1

Save Q-SERIES-PROGS.

NOTE | Remember, use the toolbar button, it is quicker.
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On Line Programming

19 On Line Programming

Using the ONLINE programming facility of GX Developer, it is possible to modify one line at a
time of the project, even though the PLC is in RUN.

In a continuous process, which cannot be stopped i.e. in a steel works, ONLINE programming
may be the only way that changes to the program can be carried out.

CAUTION:
ONLINE programming can be dangerous, since once the modifications have been
entered, they become operative on the next scan of the program.
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Sequential Function Chart

20 Sequential Function Chart

SFC is one of the graphical methods that can be used for programming the A series, QCPU (Q
mode)/QnA series and FX series CPUs. By clearly representing the operating sequence of
machinery/equipment controlled by the CPU, this language makes it easy to grasp the system
as a whole and makes programming easier.

In contract to the case where a program represented by ladders is entirely executed every scan,
only the minimum required part of a program may be run if it is written in SFC format.

@® Graphical language which provides a diagrammatic representation of program sequences
—> flowchart

GX Developer Sequential Eunction Chart is IEC 1131.3 compatible, based on the French
Grafcet (IEC 848)

GX Developer-SFC supports AnA, AnU and QnA, not AnN or AnS
Main structure and suitable for rapid diagnostics

The basic elements are steps with action blocks and transitions

Steps consist of a piece of program that is carried out until a condition specified in the tran-
sition is met.

Easy programming of complex tasks by dividing in smaller parts

Each element can be programmed in ladder or instruction list
® GX Developer-SFC steps can be switched between IL and Ladder
1 ) 3 4 =
q ’__L—_‘_‘U ) _ ; :‘ 1} o

Stepd Sh400

b fmov K oo

Trans0

[T stepl Stepz

-
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Creating a SFC-Block Sequential Function Chart

20.1 Creating a SFC-Block

Select Project -> New project in the main screen of the GX Developer. Select the connected
PLC type, the program type SFC and the project name.

£
F'Ltlsenes J _I
OCPU(Gmode] = MELSIIIFT serles GX Dex X
PLE T G|
Edit  Find/Rep Wiew Gnine D -
P”m : I = ..Ztr\ —> lah I & Create new data MAINI, OK?
_pen pI’D]EEt o - Programtype————————— Label setting
Elnse e v © Ladder Do ot sz label
0 | " Use label
? 2? LLEE [Select \iﬁ\e‘: js\ng ST program. Nem |
FE and structures|
[ Device memary data which is the same as program data's name is created
~ Setup project nam;
¥ Setup project name
Diive/Path  |DADEMONQ02_SFC_Demo
| _Bomse. |
i 5FC_Demo
20.1.1 SFC Diagram editing screen
The SFC Diagram editing screen opens.
(1) dBsteps ] =&l
1 Frove EE P el snert o e ot T ek =18]x]
9/ e e e e O k51T s e o e L B P R T
R JEﬁJJJ A8 I 4 A e e 2 2 B T B
“—-ﬂ_l__j—agmﬁ:r“ _Ll_lj’_Ji'-:.._f 35| 230 8|5
SRR ' I
| 1 1 1 [ j ﬂ
= B 5 teva ; : 1
o -"ﬂ-:w:r-ﬁ i r
1 Y] esie comen:
% ] Fwammeter [ - . . .
Dievics L
e g 'J:':\:_-:mrf P
— 1 7 M .
>
1
e i
HY
ki _"P
1x
i
15
Li
Ly
i
1
i
£
13
1
i
er
H
(1
1
i -
| o1 | o =
Resdy G Pootstaton 3 Trervte T M
s ¥

7] o

@ Area for displaying the project name being edited, the number of steps used, the block
number being displayed and so on

® Menu names on the menu bar
® Icons on the toolbar
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Sequential Function Chart Creating a SFC-Block

Project list display

SFC diagram editing area

Operation output/transition condition program editing area (Zoom side)
Edited CPU type

Edit mode (overwrite/insert)

006000

20.1.2 SFC Parameter

Select PLC Parameter at Project Navigator for the SFC Parameter window.

HOn{H) Parameter x|

— 5SFC pragram start mode

% |nitial start

" Resume start

— Start conditionz
& Autastart block 0
™ Do not autostart block 0

— Output made when the block iz stopped ——
% Tum OFF
" Keep OM

Acknowledge =y assignmentl Multiple CPU settings|  Default | Check | End | Caticel |
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Creating a SFC-Block Sequential Function Chart

20.1.3 Block information
Select Block Information at the menu Edit for setting the block information to the correspond-
ing block.
e
/ Block infarmation
Block Mao.: 0
Block title : Firzt Block
a: Block START/END bit [M1000
t: Step transition bit |M‘IDD1
s Block PALISE/RESTART bit [M1002
m: Pauze mode bit |M1Dl33
1. Mumber of active steps register |D1DDD
o Continuaus transition bit |M1DD4
Execute Cancel
20.1.4 Editing the project
Enter Block
1 2 3 4 oo oo
1 ljJ?o - - . :‘ ’ :‘
[ [ Stepn
2 ——z0
Trans0
3
4 []?1 []_oz
Stepl Stepl
5
6 ——=21
Transl
7 . . .
[« | ;I_‘ hd
QO2{H) Hast station Owrwrke UM
Enter logic for Step
1 2 | 4 &
1 l:lg i i . :‘ o {¥z0
Stepd
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Sequential Function Chart Creating a SFC-Block

After the condition has been entered, the condition is displayed in dark grey and has to be con-
verted.

[l

3| = | FIF| @ 35| B| 2 ([ w0 m@/s)
J |IC$MI0mpiI; proglram || ‘ | ‘ ‘ |

F

Condition of transition

1 2 3 a i‘ & il
1 ’__’___|_|D : : X ® F 1T {TRaH K
Stepd X1z
—
2 o :
Trans0
After completion of all steps and transitions, the project looks like following.
1 z 3 4 - X1z
1 ,_—L__|_|° i ; :‘ o— {rRat X
Stepl
1
2 0
Trans0
3
4 []1 2
Stepl Stepd
5
& 1
Transl
T == '
]| ;I_‘
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Creating a SFC-Block Sequential Function Chart

20.1.5

20.1.6

Transfer project

Before the project can be transferred into the PLC, all blocks have to be converted and then they
can be written.

z = | 2| &) 23 2| @

| d d . d d r'l } N
ﬁ [Convert/Compil al programs | i [wirits to PLC

Monitor project

v

The status of the block can be observed by switching on the Monitor mode. The active step (1)
is marked with blue background. The condition of the selected transition (2) is shown in the tran-
sition edit area (3).

2| e 2(2] 5| @ 2zl o] 2[5(] 2058 @3]
§|Ft,4+“ﬂl]+|—||=||4|=n 0 W V] e i o] R S [
Fe | AMonitor mode|F5 | Fe | F7 | FBL | Fa | =Fa| &l | e8| o3 | i | o5 | oF5| =k 7| aF8| aFa) sf0 | -Fa
AL H1L

—ﬂ L 2 : 4 ﬂ o | | } {TR&N
Dema L B‘\ : 1 7
‘rogram Stepl ( ) x1z
Jervice comment
‘arameter

PLC paramete 2
W] Metwork para z
[

Remote pass
Jeice memory C— (2) (3)
Yervice init

Stepl Step
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Counters

Programm Example — COUNT DELAY

21 Counters

Counters are a very important part of a sequence control system.

They can be used for example:

To ensure a particular part of a sequence, is repeated a known number of times.
To count the number of items, being loaded into a carton.
To count the number of items passing along a conveyor belt, in a given time.

To position a component, prior to it being machined.

Counter Configuration

Counters occupy several instruction steps of program memory in the Q-Series range of
PLC’s.

Driving the counter coil causes a count to be registered on the rising edge of the driving
input.

When the counter register is equal to the preset, the counter contact closes.

In order to re-start the counter a separate RESET [RST] instruction is required which
Zeros the counter register and turns the contact Counter Off.

The following example programs illustrate various counter configurations and applications.

21.1 Programm Example — COUNT DELAY

The following example program - COUNT DELAY, demonstrates how a counter can be used to
produce an extended time delay. Entering Special Functional commands the following proce-
dures should be followed:

To enter -[ PLS MO ]- enter the following:

— pls <space>
- mO <enter>.

Use the same procedure for -[ RST CO ]- i.e.

— rst <space>.

— ¢0 <enter>.

For the BCD command —[BCD CO0 K2Y18]- enter the following:
— bcd <space>

— ¢0 <space>

- k2y18 <enter>

For the BIN command —[BIN K2X8 DO]- enter the following:

— bin <space>
- k2x8 <space>

— dO0 <enter>
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Programm Example — COUNT DELAY Counters

1L Jr
NB: Pressing the & | button to open the square brackets before entering the text for the com-
mand is optional.

Ladder Diagram — COUNT DELAY

imen X10 CLosed, start 18 Time bhase Generator

Z10 T El0
o — —t (10 )
FTART 1SECOND 1SECOND
TIME TINE
BASE BASE
Continuous read of switch walue into DO
SMao0
33— | [BIN K1¥12 Bl
PLC RUN BCD COUNTER
WALUE VARIABLE
INFUT
Count up to Preset in DD
TO oo
59— | {co )
LSECOND SECONDS
TIME COUNTER
BASE
After Preset No. of Seconds, Indicate Timing Complete on ¥20
co
78— | {rz0 j
BECONDS TIHE
COUNTER COTUNT
COMPLETE
Detect Rising Edge of START Pulse
X10
liz— | [FL3 Mo
FTART START
PULSE
Reset the counter cn the rising edge of the start pulse
MO
134— | [RST co
START SECONDS
PULSE COUNTER
Contiuously output counter valus to the LED Display
SH400
1691— | [BrD o Klvzz
PLC RUN SECONDS  BCD
COUNTER. ~ VALUE
DISPLAY
201 {END X
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Counters Programm Example — COUNT DELAY

Principle of Operation
® LineO

The closing of Input X0, and the normally closed timer contact TO, will provide a path to en-
able the coil of Timer TO to be energised.

After 1 second, Timer TO times out and its normally closed contact will open, causing the
timer to become de-energised for a time equal to one scan period.

With the timer dropping out, its contact re-closes causing the timer to be re-energised once
more.

This ‘cut-throat’ timer circuit is effectively a pulse oscillator, whose contacts momentarily
operate every 1 second.
® Line 33

The SM400 (Continuously On) contact drives the BIN command. This converts the BCD
value represented by 8 Bits (k2); 2 groups of 4 Bits (Nibbles) representing 10s and 1s,
starting at X8 into a True Binary Value into Data Register DO.

® Lineb55

With the momentary closure of the normally open contacts of TO, a Count Pulse is sent to
Counter CO every 1 second.

TO
Contact ,

3| le
[€

1 Sec 1 Scan

AN\
N

® Line85

Counter CO counts the incoming pulses and when the number of pulses equals the preset
K value of 10, all the CO contacts operate as follows:

— All normally open contacts CLOSE.
— All normally closed contacts OPEN.

The normally open contact CO closes, hence energising the Output Coil Y10.Therefore,
the circuit gives an output signal on Y10, 15 seconds after the Input X0 closes. Hence the
circuit can be considered as an extended Timer.

® Line 119

Whenever Input X0 closes, this energises a Special Function, which is known as a Rising
Edge Pulse, PLS.

A Pulse Circuit only operates on the closing of an input and when energised, the Pulse Cir-
cuit will cause its associated output the Internal Memory MO, to energise for a time equal to
1 scan time for the program.
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Programm Example — COUNT DELAY Counters

® Line 141

The following, are the waveforms associated with the PLS circuit.

X0

= I

From the above waveforms, it can be seen that each time Input X0 operates, the Instruction
PLS MO will be executed and the normally open contact of MO will momentarily close,
hence causing the Counter CO to be reset to zero.

Hence with the operation of Input X0 and the resetting of Counter CO, the cycle will repeat
itself.

Even though Input X0 remains closed, the Pulse Circuit will not re-operate until Input X0
re-opens and closes again.

Line 175

The SM400 (Continuously On) contact drives the BCD command. This converts the True
Binary value in CO into a 2 digit BCD value represented as 2 groups (K2) of 4 Bits (Nibbles)
representing 10s and 1s, starting at Y18. This BCD pattern is used to drive a 2 digit — 7
Segment display.

21-4
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FROM /TO INSTRUCTIONS Special Function Modules

22

221

22.1.1

FROM / TO INSTRUCTIONS

Special Function Modules

FROM/TO Instructions are used for Special Function Modules. What are Special Function Mod-
ules?

Special function module types

Special function modules perform operations which cannot be implemented by the PLC CPU or
functions that are not appropriate to be carried out in the application program code. Therefore,
special function modules having required functions are selected and used for different pur-
poses. The following table lists some module examples:

Name - P0|_nts Function Current Consumption
Occupied
Analog-to-digital converter . Input module for converting from 0-20mA
module (Q68AD) 32 points to 0-4000 or from 0-+10V to 0-+4000 SVDC 0.63A
Digital-to-analogue converter 32 points Input module for converting from 0-4000 | 5VDC 0.33A
module (Q62DA) p to 0-20mA or from 0-+4000 to 0-+10V 24VDC 0.12A
Pulse input, max. 50kpps, 1-phase,
2-phase, 0 to 16,777,215 count (revers-
High speed counter module ) ible)
32 t 5VDC 0.3A
(QD61) poin's Allows high speed count which cannot
be done by the Q-Series PLC CPU
counter C.

Special function modules used with CPU

Special function modules may be loaded into any I/O slot of the main base and extension base.
Note that I/O modules and special function modules consuming higher internal current should
be used on the main base or on the extension base (Q65B, Q68B) which requires a power sup-
ply module. If special function modules are used on the extension base (Q58B, Q55B) without a
power supply module, 5V power is supplied by the power supply module of the main base.
Therefore it is necessary to calculate the current consumption and voltage drop (due to exten-
sion cable resistance) and select the power supply for the main base.

Loading Special Modules

Power |ACPU

Special module (32 points)

Special module

[Numbers used] 32 points from X, YO to 1F
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Special Function Modules FROM /TO INSTRUCTIONS

22.1.2 Data transfer between Special Function Module and CPU
Roughly classified, two different data are transferred:
@ Bit data — Signals using inputs, outputs X/Y
® Word data — 16 or 32 bit data
The following figure shows the internal structure of Special Function Modules:
ACPU Internal structure of special function module
(PLC CPU)
[0}
XIY — &
Function £
X iy
. < Input X ’ ’ | cPu 5
gy Output Y , — &
£ e . utpu (Bit data) &
] c M
[S) g - Buffer memory
o o T
o L . Data read
> ) N
v C
Q . 14
D Write (Word data)
22.1.3 I/0 signals ‘To and From’ the CPU
Among signals transferred between the Q-Series Series CPU and special function module,
bit-wise data uses inputs (X) and outputs (Y).
X andY are different from external inputs and outputs and indicate those used in a sequence
program as signals unique to the special function module. The I/O numbers used are numbers
assigned according to the special function module physical position in the rack.
[X]
. . . Xs used in the sequence program are signals generated
Q-Series CPU SpeC|aI function module and input by the special function module to the Q-Series
X ) CPU. They are used as contacts in the program, for
N X Ready signal example:
< > ® Ready signal:
P X This signal is input to the Q-Series CPU to indicate that
™ X < the special function module is ready to operate prop-
< = erly at power on.
® Comparison results:
The high speed counter module compares a count in-
put with a set value and inputs a magnitude compari-
son result (>, <, =) to the Q-Series CPU.
[l
Q-Series CPU Special function module SET, RST and OUT-Y used in the sequence program are
signals generated and output by the Q-Series CPU to
the special function module. They are used as coils or
contacts in the program.
® The high speed counter module outputs set value pre-
Y setting, down counting and other commands.
Preset @ The digital-to-analogue converter module outputs an
D t Y enable (output enable) command to output a con-
own coun Y verted analogue value to the outside.
Present value hold v
Output enable
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FROM /TO INSTRUCTIONS Special Function Modules

22.1.4

22.1.5

NOTE

Data transfer between CPU and special function module

Data is transferred in multiples of 16 or 32 bits. Hence, the special function modules have buffer
memory to store data.

Special function module Buffer memory address
0 | CH1 digital value
(ML 1| CH2 digital value
Q-CPU v Read Data 11| Current set value check code of CH1
Buffer 12| Current set value check code of CH2
memaory
TO
Write Memory map example: A62DA digital-to-analog
converter module

Buffer Memory

The buffer memory can be accessed by the Q-Series CPU. Some modules allow data to be writ-
ten from a peripheral device to the buffer memory via an interface. The buffer memory is RAM.

The buffer memory of each special function module has its unique addresses in multiples of one
word (16 bits).

Addresses start at 0 and are specified to read and write data. The minimum unit is one word. 17
to 32-bit data are handled as two words (32 bits).

Example for Buffer Memory Data:

B15B14 B13B12B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

0 ojof1rfojofo|1rfoj1rfoj]o
N _J
Y
Data part
Sign bit
1: Negative Indicates +276.
0: Positive (A negative digital value is expressed as

two's complement.)

The above diagram shows an example of a 16-bit digital value written from the Q-Series CPU to
the digital-to-analogue converter module. Set a digital value of -2048 to +2047 in 16-bit signed
binary.

The FROM (read) and TO (write) instructions are used to access the buffer memory.

| These instructions may only be used for the buffer memory.
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Buffer Memory Accessing Instructions FROM /TO INSTRUCTIONS

22.2

Buffer Memory Accessing Instructions

A

CAUTION:
Notes on read and write programs:

The buffer memory has a read-only area at some of its addresses. Data must not be
written to this area. Otherwise, data is written by the special function module any
time and buffer memory data will be corrupted, and sometimes, the special function
module may become faulty.

The buffer memory area within the address range should only be accessed. As the
area outside the address range may be used by the OS, proper operation cannot be
guaranteed if such area is accessed.

The DFRO, DFROP, DTO or DTOP must be used to handle data of 17 or more bits.

Up to 2000 pieces of data may be specified per instruction to read or write 16-bit data
or 32-bit data in the range where the watchdog timer error will not occur.

22-4
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FROM / TO INSTRUCTIONS

Buffer Memory Accessing Instructions

22.2.1

Read Buffer Memory (FROM)

The FROM instruction reads the contents of the special function module buffer memory to the
Q-Series CPU. Data read can be stored into any of word devices D, T, C, W, and R of the

Q-Series CPU.

Four different instructions in the following table are available as read instructions:

E . 16-Bit Data 32-Bit Data
xecution (1-Word Data) (2-Word Data)
Executed any time when condition switches on FROM DFRO
Executed on leading edge of condition FROMP DFROP
Read Instruction FROM
FROM instruction
executing condition
+—{ F—F—— Ffrom | n2 | p | m }—+
Upper 2 digits | First address | .
of the first 1O | of puffer First number | Number of
Description number memo of device to data read
P assigned to contair?i/ng store data
special function read -
module data (1-2000)
Usable device, K, H, K, H, T,C,D, K, H,
constant Normally H Normally K W, R Normally K

How to Set n1

The following diagram shows how to set the n1 part of the FROM instruction. (This also applies
to n1 of TO instruction)

1/0 numbers
XY | XY X,Y XY
Q-CPU| 000 | 020 0AO 130
to to to to
01F | O3F OBF 14F
v v v
(n)HO  H2 HA H13

Training Manual GX Developer
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Buffer Memory Accessing Instructions

FROM / TO INSTRUCTIONS

Examples of reading 16-bit data

Example 1 To assign a special function module to I/O numbers X130-14F and Y130-14F and read data of
only one word from address 10 of the buffer memory to D15.
Special function module
QCPU buffer memory
(Data register)
Read (Address)
D15 Data | Data 10 Number of data
‘ : 1
Executing; ------------------------------------ ) r"-"""“, ,,,,,,,,,,,,,,,,,,,,,, i
condition ‘,"
+—“—H—| FROMP | H13 | K10 D15 | K }—+
Example 2 To use a pulsed relay to read the above data.
Executing
cordition
t——i pLs | wa ——ty
T
t——— From w3 | ko pis | w1 —
Example 3 To assign a special function module to I1/0O numbers X00-1F and Y00-1F and read data of five
words from address 3 of the buffer memory to D1-D5.
Spacial funchan madule
QCFU aufier memory
{Data register) CAddrass]
=D Data Diata 1 2-- i
i D2 Data 2 Read Data 2 4
DY pata3 4 Data3 & ¥ Humbar of data
i 04| [Data 4 [iaka £ | & 5
E 0% Datas Diata 5 T ).
Execuling - ""_:-“".-
| cardiion 5 -\,1 ‘,.'
1 | | | Froe H K3 o1 KS
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Buffer Memory Accessing Instructions

Examples of reading 32-bit data

Example 1 To assign a special function module to I/O numbers X10-2F and Y10-2F and read 1 piece of
two-word (32-bit) data from address 4 of the buffer memory to DO and D1.

Q-CPU

Special fundion module

Mum ber
of data
1

(Data register] buffer memary (Address) -
. D | Lewer v oraan) Fead Lower bz oTala | 4,
i D'1 Upperbll ordaka { I Upper blk ovdala 5 i !
Executing \“\ B -
condition P e
———— oFror | w1 K4 Do K }—+

Example 2 To use a pulsed relay to read the above data.

Executing
condition

DFRO H1

ka | oo | w1 b1

Example 3 To assign a special function module to /0 numbers XB0O-CF and YBO-CF and read 3 pieces of
two-word (32-bit) data from addresses 5072-5077 of the buffer memory to D6-D11.

Speaal function maodule

QLR
iData register) bufier mmrri.ﬂ.ddrcﬁ]
+ *
:"DE Lerwer bt of datn * awes bitnof dada 1 Eﬂ?z--: |
i DT |Ypger sin el data 3 R e o caa 1) GO :
: war bls of dala 3 =8 2wy 5 a| 1 .l.
: O [Lowarhidear fan 2} ¢ : 074 ! J,P Humber of data
' Dglwu--::--:::-:-: Joper basid s 2| SOFS 5
E B0 |Lower bide of daia 3 awes bitsof o s078 E H
E O 1 |Yppersdned dats 2 lapar bdnaf caa i GOTT E j |
b B ; :
Executing e e
| condition -If.“!. ¥

I DFROE | HE ksorz | D8 ks |

Training Manual GX Developer
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Buffer Memory Accessing Instructions

FROM / TO INSTRUCTIONS

22.2.2 Write to Buffer Memory (TO)
The TO instruction writes data from the Q-Series CPU to the buffer memory of the special func-
tion module. Data to be written are those stored in devices D, W, R, T and C of the Q-Series CPU
or constant decimals (KCOJ) and hexadecimals (HCIC).
Four different instructions shown in the following table are available as write instructions:
. 16-Bit Data 32-Bit Data
R (1-Word Data) (2-Word Data)
Executed any time when condition switches on TO DTO
Executed on leading edge of condition TOP DTOP
Write Instruction TO
TO instruction
execiting condition
+—“—“—| T | n2 = 3
Upper 2digits | First address | First device humber of
':'f""'E irst MO | o ey num ber ar data wnritten
Description | DT ver memory to | constant
anedto store data containing (1 -20007
By tuncton data to be
witten
U=able device, K, H, K, H, T.C,DwW, KH,
corstant Moarmally H M armally K R, K, H Marmally K
Examples of writing 16-bit data
Example 1 To assign a special function module to I/O numbers XA0-BF, YAO-BF and write 1-word data

stored in data register D90 to address 151 of the buffer memory.

Special function maodula

{Data register) Qcey buffer memory Add
| WWrite: | . [ l_IE'SE]
Do0| Data | > Data 151 | Humber af data
a ! | : 1
Executing “;{f e i
condition {, «\‘ f,
* | Top | wa | kst [ e |k I
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FROM /TO INSTRUCTIONS Buffer Memory Accessing Instructions

Example 2 To assign a special function module to I/O numbers X60-7F, Y60-7F and write 8 to address 0 of
the buffer memory.

Special fundion module

Q-CPU buffer memary
ugn Wiite (Acress)
i
Executing L e o L

cordition PR
+—{—|—| TOP HE ko | ke | m }—+

Examples of writing 32-bit data

Example 1 To assign a special function module to I/O numbers X10-2F, Y10-2F and write 2-word (32-bit)
data stored in data registers D51, 52 to addresses 5078, 5079 of the buffer memory

Q-CPU Spedal fundion madule
Diata register buffer memary
( geter) [&ddress)
r - =051 | Lower blir oTd ala Wit - Lower bl avdala| SOFE o |
| D52 |eper vz oraai lupervie orasia| 5079 | J WNumber of deta
| S
1 ' :
1 1 \
e e N ; i
Exeouting e - :

condition _{"\‘

i
{ || [ ptor | kso7s | DSt K1 H
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FOR — NEXT Loops Operation

23

23.1

23.1.1

FOR — NEXT Loops

FOR-NEXT loops have many uses and are often used to enable multiple processing of a com-
mon algorithm or process on different address points.

FOR-NEXT processing may be also be used in search routines to enable specific information to
be retrieved from data tables and files stored in the PLC; actions may subsequently be carried
out on the results obtained from the lookup process.

Operation

FOR - NEXT Loops operate by interrupting the program flow by holding the scan process in a
loop that executes n Number of times:

FOR ] n

b Rapeat program

—
| , — |_'

It is common practice to use a Conditional Jump (CJ) to bypass a FOR-NEXT loop if it is not
required to be scanned. This will avoid scanning the loop when it is not required, thus minimising
the overall program scan time.

Program Example

The following ladder program illustrates the use of a FOR-NEXT loop to search for a specific
data value entered BCD coded at the digital inputs from a range of data registers. Input X10 has
the value 2°, X11 has the value 2', X12 has the value 22 and X13 the value 23.

The program returns the record number of the data BCD coded to the digital outputs of the train-
ing rig when a match is made.

The program on the next page illustrates the use of ‘FOR-NEXT’, ‘Conditional Jump’, ‘Compari-
son’ and ‘Index register’ instructions:
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FOR — NEXT Loops

Jump un

Iy
L'.II ¥

lump =ea

ki Revan

Match th

it match mad:

Iy
ML

| g |
L

Jump =ea

[

[
L

Ly |
L
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FOR — NEXT Loops Set up and Monitoring Procedure

23.2

23.3

Set up and Monitoring Procedure

Exercise

0]
®
®

Enter the above program example and save it as ‘For-Next1’
Send the program to the PLC.

Before operating the program, fill Data Registers D1-D6 with random values between 1
and 15 decimal, using the ‘Device Test feature in GX-Developer (Described in earlier sec-
tions).

Monitor the ladder program and use ‘Batch Monitor’in GX Developer to view the contents
of the data registers D1-D6.

Select a valid 2 digit value (corresponding to one of the forced values set in 3. above)
between 1 and 15 on with the input switches on the training rig.

Operate the CPU RUN/STOP switch momentarily and observe the signals of the digital
outputs of the training rig. If a data match is made within the data register file D1 — D6, then
the readout will produce a value corresponding to the record number (Data register Num-
ber) from 1 to 6 of the data match.

Design Assignment

Incorporate additional code to the previous program so that an indicator Y25 illuminates
for 5 Seconds following a data search to indicate that a data match has NOT been made.

Using one of the special SM registers (Appendix A), further modify the above code to flash
the indicator Y25 ata frequency of 1.0Hz (0.5 Second ON/OFF) for the 5 second duration.
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Ethernet Communications Configuring Qn Ethernet Module by Parameter

24

241

Ethernet Communications

Configuring Qn Ethernet Module by Parameter

This section provides a step-by-step guide to setting up a QJ71E71 type Ethernet module (to be
referred to as ‘module’ from now on) by parameter setting, GX Developer 8.00 or later.

As an example, this section will show how to set up a module for allowing TCP/IP communica-
tions between a Q02H, a SCADA PC and an E1071 HMI. Also shown is how the programming
software can be configured to communicate with the Q02H via Ethernet once the settings have
been made.

The diagram below shows the layout of the example Ethernet network. Proposed IP addresses
are shown in brackets next to the Ethernet nodes.

Please note that more attention is given to the set up of the PLC than the PC or HMI, as the user
may require more specific settings than this section covers.

Note — the layout of the Q02H rack means the
Ethernet module occupies I/O address 00 to1F

L= Y A 3
b
| USB/RS232 O

PC with PLC Programming Software IP-Adresse: 192.168.1.2
(for initial set up of Ethernet module)

PC with SCADA and PLC Programming
Software (Connected via MX Compo-
nents or direct Ethernet driver)

IP-Adresse: 192.168.1.1 IP-Adresse: 192.168.1.3
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Configuring Qn Ethernet Module by Parameter

Ethernet Communications

2411

Configuring the PLC (using initial set up PC)

@ Using the programming software, call up the Network Parameter selection box by double
clicking on the option highlighted by the arrow.

E|-- Ethernet_Demo
-- Program
-- Dewvice comment
EI Par ameter
: PLC parameter
Mebwork param
: Remaote pass
Cewvice memory
Devvice inik

@ When the box has been opened, select MELSECNET/Ethernet as shown below.
MELSECNET /Ethemet |

MELSECHET / MIMI |

CCLink |

Cancel

This opens up the dialogue box to allow the Ethernet module to be configured which can be seen
below.

® In the Network type window, click on the down arrow, to show the available selections:

Module 1

Network tupe Hone

Starbing /0 No.

MNetwork Mo,

Total stations

Group Mo

Station No.

Made
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Configuring Qn Ethernet Module by Parameter

@ Ethernet is the final option in the list. Select it as shown below:

| Madule 1
Metwork tipe i
Starking 1/0 Na. MMNET/H mode [Mormal station) -
S e MNE T/10 mode [Contral station]
Network MNo. WME T/10 mode (Nomal station]
Total stations MMET/H Stand by station | |
MME T/H[Bamate rmiaster
Group Mo E_ -
Station Mo,
Maide -

® The dialogue box now shows the specific setting options for the module. The buttons in the
bottom half of the table that are in red are for setting the mandatory parts of the module,
those in magenta are optional, and are set as required.

Madule 1 |

I etwark. type

Ethermet - “

Starting [0 Mo,

Mebwaork Mo,

Total ztations

Group Ma.

Station Mo.

ode

On line -

Operational zethings

Training Manual GX Developer
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Configuring Qn Ethernet Module by Parameter Ethernet Communications

® Click in the boxes in the top half of the table and enter the values as required. The table
below shows the settings for the Q02H in the example system described earlier.

Module 1

MNebwork tupe E thernet -

Ctarting [/0 Ma. 0oon
Metwark Mo, 1| <— see Note below

Tokal gtations

Group Na. 0
Station Mio. 2| <— see Note below

Mada Or line -

Operational settings

NOTE The “network number” and “station number” settings are used to identify the module when
Qn PLC’s use the Ethernet for Peer-to-Peer communications (not covered in this document).
These settings are also used when the programming software is to communicate to the Qn
PLC across the Ethernet network. This subject is covered later in the document.

@ Next, click onthe Operational settingsto bring up the dialogue shown below. The settings
already there are the defaults that the programming software applies.

Ethernet operations

Communication data code Iritial kirming

(% Binam code ¢ Do not wait for OPEM [ Communications

T ASCH code ~ Alvwayz wait for OPEM [ Communication

pozzible at STOP time |

IF address Send frame zefting
Input format | DEC. v & Ethemety2.0)

P addess | 192 0 1 2540~ Ereanas
[ Enable Wwhite at BUM tirme TCF Exigtence confirmation setting

o+ |ze the Keepdlive

" Usze the Ping

End Cancel
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Ethernet Communications Configuring Qn Ethernet Module by Parameter

The dialogue below shows the settings required for the example system described earlier.

The arrows highlight the differences for clarity.

Ethernet operations i

 Commurnication data code - — nitial ming -

& Binaw code Do not wat for OPEN [ Communic ahons
mpossible at STOP time |
 A5CN code ¢s Bwaps wat for OPEN [ Communication

ol

le at STOF time ]

rIF addiess-

Inpit fornat |[IEIZ "’1 {* Ethemelfvz 0)

Poaddess | 192 168 1 A ¢ eeeanzs

W Enable Wiite arHurm \ KIEF' Es-e&ceconfirmationeerring-

\ = Use the keepblive

% |ze the Ping

End Cancel |

@ Afterthe settings here are made, click End to return to the main network parameter setting
window. Note that the Operational settings button has now changed to blue, indicating

that changes have been made.

Module 1

Mekwaork twpe Ethernet ¥

Starking [/0 Mo. 0aoo

Metwork Mo, 1

Total stations

Group Na.
Station Mo,

Maode Online -

Operational settings

[miti al sttiFigs

Open zettings

Houter relay parameter

Station Mao.<-% IP infarmation

FTP Parameters

E-mail =ettings

Interrupt settings

Training Manual GX Developer
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Configuring Qn Ethernet Module by Parameter

Ethernet Communications

NOTE

Next, click on Open settingsto bring up the following dialogue. This is where the settings for the
Scada and HMI will be made.

There is no need to set anything here, if the Ethernet card is only to be used for program
monitor/edit using the programming software (as described later).

; Fixed buffer P s Host skatian Transmission | Transmigsion
Pratogl Open system Fived buffer | communication e target device [P | target device
procedure e canfimation Fort No. address Port No.
il b hd hd b4 b A
2 - b - * - *
3 - - - - - -
4 - - - - - -
[ - - - - - -
B - - - - - -
7 - * - * r *
a - - - - - -
q - L - - - -
10 ~ - - - - -
11 e h i i M d
12 L 4 r - r r *
13 - x - L 4 - -
14 - - - - - -
15 -~ - ~ ~ - -
16 -~ - ~ ~ - -
End Carcel

The dialogue below shows the settings required for communication with both the Scada and the
HMI, for the example system described earlier. The settings are made by selecting the required
options from the drop-down lists in each window, or typing as required. For a further explanation
of these settings, refer to the glossary at the end of this chapter.

Fined buffer Fati Bt Haost stafi Transmission | Transmission
Protocol Open system Fixed buffer |  communication Dallél‘;g CD:'E[;ZEEH %Sg[[sr\?glm target device IP | target device
procedure P : address Port No.
1_|TCP ¥ |Unpassive ¥ |Receive ¥ |Procedure exist + |Disable | Confirm A 0401
T
2 - - hd * hd b4 ‘ e HMl
3 b bt hd r hd r \;p ’ ’
4 - - - - - -
5 = - - - - -
g - - - - - -
7 - - - - - -
a - - - - - -
g - - - - - -
10 - - b bl b -
11 - - - - - -
12 v b b L b b
13 b - hd * hd b4
14 b b b r b b
15 Bt - hd - - -
‘I E - - - - - -
End Cancel

24-6
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Ethernet Communications Configuring Qn Ethernet Module by Parameter

When the settings have been made, click End to return to the main network parameter setting

window.
Module 1 Module 2 Module 3
Metwork type Ethernet w |None ¥ (None -
Starting /0 No. 0ooa
Metwark Mo, 1
Total gtations
Group No. 0
Station No. 2
Made On line - v -
Operational settings
O pen settingz
4] |
MNecesszary settingl Mo settng  / Aleadpset ] Setif itis needed| ! dlready set |
. Yalid module ’—_|v
Sl 0 (e durimg ather station access !
Please input the starting /0 Mo of the module in HEX[16 bit) form
Acknowledge ¥ assignment | Agzzignment image Check | End | Cancel |

No more setting is required here for communications with the Scada or the HMI.

Click Endto check and close the main network parameter setting dialogue. These settings will
be sent to the PLC next time the parameters are downloaded.
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Configuring the PC on the Ethernet Ethernet Communications

24.2 Configuring the PC on the Ethernet
@ Open the Network properties of Windows, and assign an IP address and subnet mask in
the TCP/IP properties dialogue for the Ethernet network adapter to be used. Please note
that after changing IP address, the PC may require a restart.
F
Internet Protocol (TCP/SIP) Properties
Generdl
“'ou can get IP sethings assugned automatically If vour network supparts
thiz capability. Otherwise, you need to ask your network. administrator for
the appropriate P settings.
O Obtair an 1P address autamaticaly
(3 Uge the following P address:
|F address; _ 192 .168 . 1 .10d
S ubret mask: | 255,265 . 265. 0 |
Drefault gateway,
() Use the following DN S server addresses:
Prefered DMS server
Alternate DMS server
[ Ok, ] [ Cancel ]
24 -8 2% MITSUBISHI ELECTRIC



Ethernet Communications

Configuring GX Developer to access the PLC on Ethernet

24.3
Ethernet

@ Open the connection settings dialogue as shown

Configuring GX Developer to access the PLC on

(FMELSOFT series GX Developer ..rlagen’PDP Schulungsunterlagen’System( + GX D¢

| Project Edit Find/Replace  Convert  Wiew ;gnline Diagnostics  Tools  ‘Window Help -

D|=(w| g #[6e

-".lf‘-l.@.:_

Transler Setup

Transfer setup ..,

Read Fram PLC ...

- = x|

D ﬁan E—_ ﬁ-h

Seial  METAOH] HETH]  CClisk  Etbe FLC AF 53T
LSE Boad besard boaid boaid bozd board Fied e

COM |COM T Transmizson speed | 115.2Kbpe

PLC sid= I/F ‘ | E

PLC  MMET/0H| MMETOI  CCLnk  Ethemet  [24 Bus

maduls rracule rmadule modide modidie J_'J

El

o

Ho speacificaticn Tl PLC drect couplad zetting
Time cuk [Sec ] |]|:| Rietiy limes ||j | - R
Mebaark | o | PLC type
roLla
. Detail
C24 KETAOH] MET[ CCLink  Elhe ) )
: LI I ' e Wuliple CFU sefting
Syrtem  image...
g g g g Line Connecled [Q/ARTEL C24)
B
C24 METAOH] METH)  CClink  Eiheme oK
Accessing host staton (| Target FLE
([Het spaciiad Close

PLC mode  |DCFU[Gmade)

Connechon chennel lst

@ The default connection is for the PC Side I/Fto use serial connection to the PLC CPU mod-
ule. Change the PC Side I/F to Ethernet board by clicking on it as shown above, and say-
ing Yesto the question about present setting will be lost (i.e. the setting of serial to CPU).

® The PC Side I/F should default to Network No. = 1, Station No = 1 and Protocol = TCP as
shown above. If it does NOT show this, then double click on Ethernet board and make

these settings in the appropriate places

Training Manual GX Developer
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Configuring GX Developer to access the PLC on Ethernet

Ethernet Communications

Transfer Sebup

PC sde liF Eﬁ ﬂ* g E ‘ ‘
Sendl  NET/AOH] NETH)  Cilink  Ethemet PLC 4F 550
) boaed boad  boad  boad beard boatd net R
Network No. [T Station Mo [T Praweal [TCP
FLC  MMETAOH] MMETQ) CClrk  Elh Cz4 G4 Bt
module fadle rackule melule o e medule Jll
Melsak Ho |1 Stalion Mo |1
Computer ype |RITIET P addzss / Host  [0.0.00
Fieuting patameter bansier mesthod  JAutomalic tansle methad

Dithes

_

slalian

n

Connection chanrel Bz

Hospecfication [ PLL diact couplad zating
| —Tarpot sustem— xt Conrachion best
Meliork [ -] | PLC e |
oLk I
T [reail
C29  METAOH] METI]  CClink  Ethemst Mullipls CPU setting—
Spatam  mage..
' J J J J Line Connacted (0/A6TEL.C24] .
1 wdeids H
C24 MET/10H] METM) CClnk  Ethesnat . (]9
| Mgt PG
| Clage

@ Next, double click on Ethernet module under PLC side I/F as shown above. This will open
up the dialogue to allow the selection of the PLC to be communicated with over the
Ethernet. Enter the settings shown, as these were the settings put into the PLC earlier.

(refer back to parts 6 and 7 in section 24.1.1)

® Click OK when done.

NOTE There is no need to specify a port number, as the programming software will use a
MELSOFT Protocol dedicated port by default.
PLC side I/F detailed setting of Ethernet module x|

PLC [aanen ~] Cancel_|
Metwark Mo |
Station Ma. I21
+ |P address | 192 168 1 2| IF input format |DE|:. "I
' HostMame I
Fouting parameter transter method I.ﬁ.utnmanc response system j
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Ethernet Communications Configuring GX Developer to access the PLC on Ethernet

® Next, single click on Other station (Single network) as shown below.

x
lo & | L B | _| |
Senal  METAOH|  MET(H] CCdink  Etrernet PLC AF 550
LsB board board bioaed boaid board board et ﬂj
Metwork Mo I'I_ Slation Mo, fl_ Protacal [TCP |
- (N I
FLC  MMETAOH] MNET(  CCLirk  Etheme! C24 Gi Bus
_muduig_ madule madule rEn_ida_ modude module Jﬂ
MNetweark Mo |1 Station No |2
Compuler lyoe [L‘!J?‘IE?I IF sddiess / Host I1SZ1EEI.1.2
Routiug parameler kansher method |.¢.Ltumﬁc transher method
Dithes m % Coreechon channel sl
ctahon
Mo specihcaton Qther stabon[Single rebyork]  Obher staliond Co-enistence netwaodk: PLC drect coupled zetting
ool e | Connection lest
Hishwoik I jv | FLC ype I
raute |
C2  NET/GH) NETO)  CClink  Ethemel Detsl |
~ Multiple CFL zetiing—
Spzlem  mage.,
J J J J Line Conmacted [0/85TELC24)...
1 2 3 4
C24 META0H] MET{) CClnk  Ethemst Ok,
et L
| Cloze
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Ethernet Communications

Configuring GX Developer to access the PLC on Ethernet

@ This will complete the setting, making the dialogue look as shown below. Click Connection

test to confirm the settings are correct. Then click OK when finished
romiersenp x
C side 1/
PC side 1/F E@ ﬂ*‘ i‘ ﬁ ‘ ‘ ‘
Senal  MNETAOH]  MNETIN CCLink  Ethemet FLC aF i
Use board board board board board board et Jj
Metwark Mo, |1 Staion Mo |1 Pratocal [TCP |
PLC  MNET/A0H] MNET(I) CC-Link. Ethernet Cz4 G4 Bus
module miaduls module midule module module J_’J
Netwerk Mo |1 Station No |2
Camputer ipe |QJ?"1E?1 IP addrazs / Host 192168.1.2
. Fouting parameter anster method Ia‘h.utomati-: transfer method
Connection channel list...

X

Other station[Co-existence netwark | FLC direct coupled setting

B

Mo specification  Other stahion[S ingle network|
lTlme out [Sec.| _|9£_ Retry times ||j J O Coeciniact
Metwork T | I ‘ PLL type I
route
- Detall
|4 NETZIOM) NETO) CClrk  Eherel oo
System image...

Metwork Mo, |1 Station Mo, |2_|
g g g g Line Conrected [Q/86TELC24)

118

_C24  NET/IOMH) NET(N  CClink  Ethemet
Target PLC
Cloge

. Accessing other station

|N0t speciied

2% MITSUBISHI ELECTRIC
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Ethernet Communications

Setting up the HMI

24.4

Setting up the HMI

@ The E-Designer project for the example system needs to have the following settings.

Project Properties x|

— O petater T errminal
[E1071 Landscape 1.1x Change... |

— Controller systems

— Contraller 1

Ona/0-SERIES E711/0n4/0-5F  Change. |
~ Contraller 2

|

— Color scheme

[Cument default] Change. .. |
Carcel |

@ Next, open up the Peripherals options under the System menu, and configure the HMI’s

TCP/IP connection as shown:

Peripheral Configuration

X|

COMY [RS-422. 3600, Nore, 8, 1]
=@ COM2 [RS-232C, 3600, None, 8, 1)
] HMI Tools
.o |JSB
=1 (W] Ethernet
=MD Contralier 1
D Ond/0-SERIES (E71) /Ona/0-SERIES [E71) 4.001.00
?—E! TCPAIP connechon 1,192 16811
@ E spansion part
B8 Unused functions [Right—click to edit.]
ﬁ Printer
Hy No Protocol Mode
=MD Contraller 2
m
: E Transparent mode
;'—ng TCPAP connechon 2, 19216811
A2 Modem

g EXeyNet

Training Manual GX Developer
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Setting up the HMI

Ethernet Communications

TCP, TP Network Connection x|

Connection name: IDDE[H]

Host configuatiors | Marual =l

~TCPAP Properties
IP address: [19216811
Subretmask: [ 255.255 2550

Gateway: | 0000
Pimay DNS:  [0.0.00

Secondary DHNS: |':'-':'- 00

] 4 Cancel |

® Then make the following settings for Controller 1 (i.e. the target PLC), according to the set-

tings made in the PLC earlier.

Peripheral Configuration *

x|

COM1 [R5-422, 3600, None, 8. 1)
=@ COM2Z [RS-232C. 3600, None. 8, 1)
9] HMI Toals
- 158
=1 W] E thernet
=@ Controller 1

22 TCPJP connection 1,192 168,11

L1 ECnA/0-SERIES [ETT] /Ond/0-5ERIES [E7T) 4.01.00

@ E ¥panzion part Right-click ko edit,

- Unused functions

& Printer

Hy No Protocal Mode

= @D Controller 2
m

- E Transparent mode
|;|_|:|! TCPAP connechon 2, 192.168.1.1
AA Modem

gE E-KeyNet

24-14

2% MITSUBISHI ELECTRIC



Ethernet Communications Setting up the HMI

Properties for MELSEC Qn#A,/Q ET 1 Ethernet driver ] x|

Seftings |Advanced| About |

PLCModel {@nn_CPU -]
— Confiquration
|P address: | 192 0168, 1 . 2
Port address: |1 0zs
My port address: |E|
Pratocol
[f‘ LDP ¢ TP

[T Uze Melecnet or Melzechet 10

MNetwark: |D
MHET: E

Uze station in lowpall
’7 @ |Paddess € Metwork  MMNET

0K I Abbrechen Ubemehmen Hilfe

As with the MQE settings earlier, note that E71 port number 1025, decimal 1025 is equal to hex
401 (set in the PLC Local station port number — refer back to part 10 of section 24.1.1).

@ Click OK, exit the Peripheral settings and download these settings with the project.
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24.5 Communication via MX Component

MX Component is a tool designed to implement communication from PC to the PLC without any
knowledge of communication protocols and modules.

It supports serial CPU port connection, serial computer links (RS232C, RS422), Ethernet,
CC-Link and MELSEC networks.

The figure below shows the easy way for creating of communication between a PC and a PLC
via MX Component.

@ Start the Communication Setting Utility and select the Wizard
_ic1x]

Menu - Help
Torget sefing | List view | Connectionteat |

Logtea saton rerver | - | wizard,

P

24 -16 2% MITSUBISHI ELECTRIC



Ethernet Communications

Communication via MX Component

@ First you must define the Logical station number

Communication Setting Wizard - Introduction ll
This Communication Setting Wizard will set the
caommunication infarmation for LCT.
“ou can press Back at any time to change your
selections.
Flease click Mext to begin.
Pleaze selact the logical station numb er,

Lagical station number 10 >
® Next, configure the Communication Settings on the PC side
Communication Setting Wizard - PC side ﬁ

Please select the PC side IF

PC side IF Serial j

— Comimurication se

Connectpot | CQMELSECNETAD board
MELSECNETH board

Time out

Cancel = Back et = | Ficilgt |
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Communication via MX Component Ethernet Communications

@ Select the UDP protocol and the default Port 5001

Communication Setting Wizard - PC side ﬂ

Pleaze select the PC side P

PC side IF |Ethemiet board |

— Communication setfing

Connectmodue |QUFIET ~| 4——

Frofocal LIDP - -+
Metwork Mo i

Stalion Mo 3 +—
Poart ko S0071 .
Time out GO000  m=

Cancel | < Back [ et = | Fiish |

® Configure the Communication settings of the PLC side required for the example system
described earlier.

Communication Setting Wizard - PLC side x|

Fleaze select the PLC side IF

rLCsielr [T -

~Communication seting
Module type IQ&.IH EM - I
HostP Address) 19216812 -

letwvcek ho | 1
Station Mo | 2 -+

Cancel = Back et = | ajfil
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Ethernet Communications Communication via MX Component

® Select the correct CPU type.

Communication Setting Wizard - Network
Fleasze select the Network
Ziation tyoe tHo=t staton
CPltype g |Q02H) =
Mutiple CPU D =
Cancel = Back Maxt » l Fajly)

@ For the conclusion of the configuration define a name and press the Finish button

Communication Setting Wizard - Finished

Thie Communication wizard has finished collecting
infarmation,

Pleaze Finish to bulld the logical station numksr.

Comment
202 commurication|

Cancel I = Back Mewxt = | Finish

x|

Training Manual GX Developer
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Communication via MX Component Ethernet Communications

Now the definition of communication is finished. Under the folder Connection test the connec-
tion can be examined.

Ft Communication Setup Utiity ] = B
Menu  Hel
E’Qﬂﬂfql List view | Connection Temf/f/
Logical station rumoer 10002 commnicabon | Wizard, | Delete. |
= }1; Etherned
PE IF Etremet CPUtype R0z(H)
Protacal LCF Mockde type IITIET
hlegwvork o 1 Hosi(lP Address) 19218812
Station Ko 3 Metwrk Mo I
Part M2 001 Station Mo ]
Time-oLt BO000 ms
Muitiple CPU fane

Select the Logical station number for which you want to accomplish the test. The Diagnosis
count shows how many successful connection came. Result shows the test results. In case of
an error an error number is indicated.

Ei, communication Setup Utility Bl =10] x|

Menu  Help

Target settng | Lit view [ Cornecinizd |

Logical station number |1 O@02 communication j Test

Communication disgnosis count | 5 —
Communic ation support utilits x|

~Fiesult

-
\:!..) Communication test is successful,

Diagriosis court

Resutt 0x00000000

I

CPU name | @02Cry

22 ms

W

Mear time of communication

Exit

After configuring the communication paths you can access all controller devices (read/write)
with Microsoft programming languages like MS Visual Basic, MS C++ etc.

The Mitsubishi MX components described below are powerful, user-friendly tools that make it
very easy to connect your Mitsubishi PLC with the PC world.
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Appendix A

Special Relay Functionality for A & Q Series PLC’s

A Appendix A

A.1 Special Relay Functionality for A & Q Series PLC's

Diagnostic special relays (SM) are internal relays the application of which is fixed in the PLC.
Therefore, they cannot be used like other internal relays in a sequence program. However,
some of them can be set ON or OFF in order to control the CPU.

Represented here are some of the most commonly used devices.

NOTES The special relays SM1200 to SM1255 are used for QnA CPU. These relays are vacant with

a Q CPU.

| The special relays from SM1500 onward are dedicated for Q4AR CPU

The headings in the table that follows have the following meanings.

Item

Meaning

Number

Indicates the number of the diagnostic special relay.

Name

Indicates the name of the diagnostic special relay.

Meaning

Contains the function of the diagnostic special relay in brief.

Description

Contains a detailed description of the diagnostic special relay.

Set by (if set)

Indicates whether the diagnostic special relay was set by the system or the user.
<Set by>

S: Set by the system

U: Set by the user (via sequence program or a programming terminal in test mode)
S/U: Set by the system or user

Is indicated only if the setting is done by the system.

«if set>

END processing: Set during END processing

Initial: Set during initial processing (Power ON, STOP->RUN)

Status change: Set after status change

Error: Set after error

Instruction execution: Set during instruction execution

Request: Set for user request (through SM, etc.)

ACPUMI[][]I]

Indicates special relay M9 [ ] [ ][ ] corresponding to the A CPU

(Change and notation when contents changed). Items indicated as ,,New" were newly added to the
Q-Series/System Q CPU.

Valid for:

Indicates the corresponding CPU:

@®: Can be applied to all types of CPU

Q CPU: Can be applied to a System Q CPU

QnA CPU: Can be applied to a CPU of the QnA series and Q2AS series
CPU name: Can be applied only to the specific CPU (e.g. Q4AR CPU)
Rem: Can be applied to a remote MELSECNET/H 1/0 module

Training Manual GX Developer




Special Relay Functionality for A & Q Series PLC's Appendix A
Diagnostic Information
Number | Name Meaning Description S_et by A CPU Valid for:
(if set) MOL][][]
OFF: No error ON if diagnosis results show error occurrence
SMO Diagnostic errors ON: Error (Includes external diagnosis). Stays ON subse- S (Error) New
' quently even if normal operations restored.
Self-diagnostic OFF: No self diagnosis | Comes ON when an error occurs as a result of
SM1 error g errors self-diagnosis. Stays ON subsequently even if nor- | S (Error) M9008
ON: Self-diagnosis mal operations restored.
OFF: No error common °
Error common information When SMO is ON, ON if there is error common
SM5 information ON: Error common information. S (Erron) New Rem
information
OFF: No error individ-
Error individual ual information When SMO is ON, ON if there is error individual
SM16 information ON: Error individual information. § (Error) New
information
SM50 Error reset OFF -> ON: Error reset | Conducts error reset operation. U] New
ON if battery voltage at CPU or memory card drops
OFF: Normal below rated value. Stays ON subsequently even
SM1 Battery low latch ON: Battery low after normal operation is restored. Synchronous S (Error) Mg007
with BAT. ALARM LED. ®
OFF: Normal Same as SM51, but goes OFF subsequently when
SM52 Battery low ON: Battery low battery voltage returns to normal. § (Error) M9006
Comes ON when a AC power supply module is
used and a momentary power interruption not °
exceeding 20 ms has occured; reset by turning
the power OFF then ON again.
OFF: G\C DOV(\j/N Comes ON when a DC power supply module is
AC DOWN etecte used and a momentary power interruption not
SM53 detection ON: AC DOWN not exceeding 10 ms has occured; reset by turning S (Emon) M3005 Qchu
detected the power OFF then ON again.
Comes ON when a DC power supply module is QnA CPU
used and a momentary power interruption not
exceeding 1 ms has occured; reset by turning the
power QFF then ON again.
Goes ON if MINI (S3) link error is detected at even
) OFF: Normal one of the installed AJ71PT32 (S3) modules.
SMb54 MINI link errors S (Error M9004 QnA CPU
ON: Error Stays ON subsequently even after normal operation (Erron)
is restored.
. OFF: Normal ON when operation error is generated. Stays ON
SM5B Operation errors ON: Operation error | subsequently even if normal operation is restored. § (rron) Maot o
OFF: Normal Comes ON even if there is only one output mod-
Blown fuse detec- ' ) ule with a blown fuse and remains ON even after
SM60 tion ON: Module with return to normal. Blown fuse state is checked even | © (07 M2000
blown fuse for remote 1/0 station output modules. o
Comes ON if there is a discrepancy between the Rem
| OFF Normal actual I/0 modules and the registered information
SM61 Ic/gig?]ogrﬁverm ) ' when the power is turned on. 1/0 module verifica- | S (Error) M9002
ON: Error tion is also conducted for remote 1/0 station mod-
ules.
Annunciator OFF: Not detected S (Instruc—
SM62 . Goes ON if even one annunciator F goes ON. tion execu- | M9009 (]
detection ON: Detected tion)
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Appendix A Special Relay Functionality for A & Q Series PLC’s
A CPU ;
Number | Name Meaning Description (Si(fetSz:’) Mo[][1[] :’:rl:'d
OFF: Not detected Goes ON if error is detected by CHK instruction. Stays | S (Instruc-
SM80 CHK detection ) 0" detecte ON subsequently even after normal operation is tion execu- | New
ON: Detected restored. tion)
SM90 Corresponds to SD90 M9108
SM91 Corresponds to SD91 M9109
A CPU,
SM92 Corresponds to SD92 M9110 gnCPU
OFF: Not startet
SM93 Startup of watch- (watchdog timer Corresponds to SD93 | Goes ON when measurement Mot111 (except
smg4 | doglimer for step reset) Corresponds to SDg4 | Of SIEP transition watchdog motiz | 004000
transition (Enabled ] timer is commenced. Resets | U and
SM95 only when SFC pro- | ON: Started Corresponds to SD95 | watchdog timer when it goes M9113 QO1CPU)
gram exists) (watchdog timer OFF.
SM96 started) Corresponds to SD96 M9114
SM97 Corresponds to SD97 New
SM98 Corresponds to SD98 New
SM99 Corresponds to SD99 New
System Information
A CPU ;
Number | Name Meaning Description (3i$152¥) VoLI[11] :Ioarl:d
’ @ (except
) . At change from OFF to ON, the LEDs corresponding
SM202 LED off command | OFF -> ON: LED off to the individual bits at SD202 go off. U New gg%p%()m
SM203 | STOP contact STOP state Goes ON at STOP state. Ehgsntgag)‘s M9042
[ J
S (Status
SM204 PAUSE contact PAUSE state GoesONat PAUSE state. change) M9041
@ (except
SM205 | STEP-RUN contact | STEP-RUN state Goes ONat STEP-RUN state. fhfrfgg)’s Moos | U00J,000
QO1CPU)
.| OFF: PAUSE disabled | PAUSE state is entered if this relay is ON when the
PAUSE enable col ON: PAUSE enabled | remote PAUSE contact goes ON. U M040 e
SM206 OFF: Device test not yet 00, Q00
Device test request executed Comes ON when the device test mode is executed S (Request) | New and Q01
acceptance status | QON: Device test on the programming software. 4 CPU
executed
When this relay goes from OFF to ON, clock data
V210 Clock data set OFF: Ignored being stored from SD210 through SD213 after exe- | |, M9025
request ON: Set request cution of END instruction for changed scan is writ-
ten to the clock device. PY
OFF: No error ON when error is generated in clock data (SD210
SM211 Clock data error ] through SD213) value and OFF if no error is S (Request) | M9026
ON: Error detected.
OFF: | d Displays clock data as month, day, hour, minute and
s\M212 | Clock datadisplay |~ o o second at the LED display at front of CPU. (Enabled | U M9027 giﬁhoéﬁu
ON:  Display only for Q3A-CPU and Q4A-CPU)
Clock data read OFF: Ignored When this relay is ON, clock data is read to SD210 ®
SM2T8 1 request ON: Read request | through SD213 as BCD values. U M9028 | Rop
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Special Relay Functionality for A & Q Series PLC's Appendix A
. - Set by | ACPU | yalid
Number | Name Meaning Description (if set) | mo[j[[] | for:
OFF: No reset This flag comes ON when the CPU no. 1 has been
SM240 No. 1 CPU reset ; reset or has been removed from the base. The other | S (Status New
flag ON: GPU 1 has been | opys of the multi-CPU system are also put in reset | change)
reset
status.
OFF: No reset This flag comes ON when the CPU no. 2 has been
V241 No. 2 CPU reset ] reset or has been removed from the base. In the S (Status | oy Q02, Q02H,
flag ON: CPU 2 has been | other GPUS of the multi-CPU system the error code | change) QOGH,
reset 7000 (,MULTI CPU DOWN*) will occure. Q12H,
- Q25H CPU
OFF: No reset This flag comes ON when the CPU no. 3 has been with func-
S\VI242 No. 3 CPU reset ’ reset or has been removed from the base. In the S (Status New tion ver. B
flag ON: CPU 3 has been | other GPUS of the multi-CPU system the error code | change) or later
reset 7000 (,MULTI CPU DOWN*) will occure.
OFF: No reset This flag comes ON when the CPU no. 4 has been
SM243 No. 4 CPU reset ON" CPU 4 has been reset or has been removed from the base. In the S (Status New
flag : reset other CPUs of the multi-CPU system the error code | change)
7000 (,MULTI CPU DOWN®) will occure.
OFF: No error S (Stat
SM244 | No.1CPUerrorfiag | ON: CPU no.1 is Chgngel)‘s New
stopped due to an error
OFF: No error S (Status Q02, Q02H,
Sh245 No.2CPUerrorflag | ON: CPU no.2 is The set fiag indicates that an error has occured which | change) | NEW 8(1)2:
stopped due toan error | pag stopped the CPU. The flag goes OFF when the Qo5H CPU
OFF: No error CPU is normal or when an error occurs which will with func-
) not stop the CPU. S (Status ;
SM246 No.3CPUerrorflag | ON: CPU no.3is change) New tion ver. B
stopped due to an error or later
OFF: No error
SM247 No.4 CPUerrorflag | ON: CPU no.41 is Ehg?]tggls New
stopped due to an error
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Appendix A Special Relay Functionality for A & Q Series PLC’s
System Clocks
Number | Name Meaning Description Set by (if set) :\\IIQC[F]'?] [ x:_l:id
ON s
SM400 Always ON o This flag is normally ON (Every END processing) M9036
ON s
SM401 Always ON o This flag is normally OFF (Every END processing) Ma037
ONfor { scei ON Adter RUN, ON for 1 scan only. 8
SM402 only after RUN 1scan This connection can be used for scan executon type | (eery END processing) Mg038 ®
OFF — programs only.
ON After RUN, OFF for 1 scan only.
After RUN, OFFfor T ooan oo : y
SM403 scan only This connection can be used for scan exeoution P | (eery END processing) Mg039
OFF programs only.
ON After RUN, ON for 1 scan only.
SM404 ON for 1 scan Thi i be used f fion t S New °
only after RUN 1 sean Is connection can be used for scan execution type | (e eny END processing)
OFF +~— programs only. (except
Qo0J,
ON RUN for 1 I Q00 and
After RUN, OFFfor baans Aler RUN, OFF for 1 scan only. . s QV1CPU)
SM405 scan only This connection can be used for scan execution P | (eery END processing) New
OFF programs only.
Repeatedly changes between ON and OFF at 5-ms gxcczut
SMA09 00Tsecondclock | °°°* [ ntenval S N Q)
' M When power supply is turned OFF, o reset is perfor- (Status change) ew Q00 e;n g
med, goes from OFF to start. QVICPY)
SM410 0.1 second clock 008s |008e M9030
SM411 0.2 second clock ots jots Repeatedly changes between ON and OFF at each M9031
designated time interval.
Operation continues even during STOP.
, - When power supply is turned OFF, or reset is perfor-
SM412 1second clock I med, goes from OFF to start. (Statusschange) M9032 ®
SM413 2 second clock B M9033
ne [n® Goes between ON and OFF in accordance with the M9034
Shétd 2xn second clock number of seconds designated by SD414. format change
QCPU
V415 9 x 1 ms clock n(ms) [n(ms) Goes between ON and OFF in accordance with the S N gégjpt
number of milliseconds designated by SD415. (Status change) ew Q00 and
Q01CPU)
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Special Relay Functionality for A & Q Series PLC's Appendix A
System Clocks (continued)
Number | Name Meaning Description Set by (if set) :\\ng(}F]'l[J] [] ;I;I.id
SM420 User timing clock Relay repeats ON/OFF switching at fixed scan inter- Ma020
No.0 vals.
— When power supply is turned ON, or reset is perfor-
User timing clock med, goes from OFF to start.
SMé21 No 1 M9021
) The ON/OFF intervals are set with the DUTY instruc-
tion.
User timing clock
SM422 No. 2 M9022
User timing clock DUTY _M S
Shazs No. 3 | E{i ENOd ‘r o | Eveny END processing)
. M9023 [ ]
User timing clock ’u
SM424
No. 4
n2 ni n2
User timing clock S,
SM430 No.5
Ma024
User timing clock
SM431 No.6
User timing clock
SM432 No.7 °
. ) (except
User timing clock For use with SM420 through SM424 low speed pro- S
SM433 ' New Q00J,
No.8 grams. (Every END processing) Q00 and
. Q01CPU)
User timing clock
SM434 No. 9
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Appendix A A to Q series conversion correspondences
A.2 A to Q series conversion correspondences
For a conversion from the MELSEC A series to the MELSEC Q series the special relays M9000
through M9255 (A series) correspond to the diagnostic relays SM1000 through SM1255
(Q series).
These diagnostic special relays are all set by the system and cannot be changed by a user-pro-
gram. Users intending to set or reset these relays should alter their programs so that only real
Q/QnA series diagnostic special relays are applied. An exception are the special relays M9084
and M9200 through M9255. If a user can set or reset some of these special relays befor conver-
sion, the user can also set and reset the corresponding relays among SM1084 and SM1200
through SM1255 after the conversion.
Refer to the manuals of the CPUs and the networks MELSECNET and MELSECNET/B for
detailed information on the special relays of the A series.

NOTE The processing time may be longer when converted special relays are used with a Q CPU.
Don't select A-PLC: Use special relay/special register from SM/SD 1000 within the PC
system setting in the GX Developer parameters when converted special relays are not used.
When a special relay for modification is provided, the device number should be changed to
the provided System Q/QnA CPU special relay. When no special relay for modification is pro-
vided, the converted special relay can be used for the device number.

Equivalent
A CPU special Specialrelay after | System Q/QnA . Valid
relay conversion diagnostic NEIE e g for:
special relay
OFF: Normal
M9000 SM1000 — Fuse blown ON:  Fuse blown module with blown fuse
present Sysot;em
QnACPU
_— OFF: Normal
M9002 SM1002 — /0 module verification error ON:  Error
' OFF: Normal
M9004 SM1004 — MINI link error ON:  Error QnACPU
' OFF: AC DOWN not detected
M9005 SM1005 — AC DOWN detection ON:  AC DOWN detected
OFF: Normal
M9006 SM1006 — Battery low ON:  Battery low
OFF: Normal
M9007 SM1007 — Battery low (latched) ON: " Battery low
' ) OFF: No error
M9008 SM1008 SM1 Self-diagnostic error ON: Ertor
. . OFF: No F number detected System
M9009 SM1009 SM62 Annunciator detection ON:  F number detected o
QnACPU
M9011 SM1011 SM56 Operation error flag 8,’;': Eﬁoer"or
OFF: Carry OFF
M9012 SM1012 SM700 Carry Flag ON: Camy ON
The device does not work OFF: Ignored
M9016 SM1016 with a System Q/QnA CPU Data memory clear flag ON: Output cleared
The device does not work OFF: Ignored
Ma017 SM1017 with a System Q/QnA CPU Data memory clear flag ON: Output cleared
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A to Q series conversion correspondences Appendix A

Equivalent
A CPU special Specialrelay after | System Q/QnA . Valid
relay conversion diagnostic s R s for:
special relay
M9020 SM1020 — User timing clock No. 0
M9021 SM1021 — User timing clock No. 1
M9022 SM1022 — User timing clock No. 2 n2 n1 n2
_ scan | scan | scan
M9023 SM1023 — User timing clock No. 3
M9024 SM1024 — User timing clock No. 4
OFF: Ignored
M9025 SM1025 — Clock data set request ON: et request present used
OFF: Noerror
M9026 SM1026 — Clock data error ON:  Error
Clock data display OFF: Ignored
Mo027 SM1027 — ON:  Display
Clock data read request OFF: Ignored
M9028 Sm1028 - ON:  Read request
The device does not work Batch processing of data OFF:  Batch processing not conducted
M9029 SM1029 with a System Q/QnA CPU communications request ON:  Batch processing conducted
0.1 second clock
M9030 SM1030 — 005s |0.05s
0.2 second clock
— System Q/
M9031 SM1031 — o1s |o1s QnA GPU

1 second clock

M9032 SM1032 —
05s 05s
2 second clock
M9033 SM1033 —
1s 1s
M9034 SM1034 — 1 minute clock
30s 30s
ON
M9036 SM1036 — Always ON
OFF
ON
M9037 SM1037 — Always OFF
OFF
ON
M9038 SM1038 — ON for 1 scan only after RUN 1 scan
OFF ’
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Appendix A A to Q series conversion correspondences
: : Equivalent .
A CPU special Special relay after QnA dia : : Valid
: gnostic Name Meaning )
relay conversion special relay for:
ON
—_ RUN ﬂag 1 scan
M9039 SM1039 (After RUN, OFF for 1 scan only)
OFF —
. OFF:  PAUSE disabled
M9040 SM1040 SM206 PAUSE enable coil ON:  PAUSE enabled
OFF:  PAUSE not in effect
M9041 SM1041 SM204 PAUSE status contact ON: PAUSE in effect
OFF:  STOP not in effect
M9042 SM1042 SM203 STOP status contact ON: STOP in effect
, OFF:  Sampling trace in progress
M9043 SM1043 SM805 Sampling trace completed ON:  Sampling trace completed
0 STRA
. Same as execution
M9044 SM1044 SM803 Sampling trace 1 0 TRAR
Same as execution Sy%t;am
, QnACPU
The device does not work , OFF:  Does not reset WDT
M9045 SM1045 vith a System Q/QnA CPU. Watchdog timer (WDT) reset ON:  Resets WDT
Mo046 SM1046 SMigo2 Sampling trace OFF. - Trace not in progress
ON:  Trace in progress
. . OFF:  Sampling Trace suspended
M9047 SM1047 SM801 Sampling trace preparations ON: Sampling Trace strted
Selection of number of OFF: Output until NUL
MB049 SM1049 SM701 characters output ON: 16 characters output
The device does not work CHG instruction execution OFF: Enabled
M90St SM105f vitha System Q/QnACPU. | disable ON: Disable
The device does not work ‘ ‘ . OFF: 7 segment display
M9052 SM1052 vith a System Q/QnA Gy, | SEC nstruction switch ON: 1O partial refresh
OFF: STEP RUN not in effect
M9054 SM1054 SM205 STEP RUN flag ON: STEP RUN in effect
M9055 SM1055 SMg0s Status lach completionfiag | O+ ot completed QnA CPU
ON:  Completed
M9056 SM1056 Main side P, | set request OFF:  Other than when P, | set being
requested
M9057 SM1057 Sub side P | set request ON: P 1setbeing requested
M9058 SM1058 These devices do not work Main program P, | set completion | Momentarily ON at P, | set completion System
with a System Q/QnA CPU g
M9059 SM1059 s " | Sub program P | set completion | Momentarily ON at P | set completion QnACPU
M9060 SM1060 Sub program 2 P, | set request OFF:  Other than when P, | set being
requested
M9061 SM1061 Sub program 3 P, | set request ON: P 1setbeing requested
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A to Q series conversion correspondences

Appendix A

: : Equivalent :
A CPU special Special relay after QnA di : : Valid
: agnostic Name Meaning .
relay conversion special relay for:
MO065 V065 V711 Divided processing execution OFF: DIVIFﬁed processing notlunderway
detection ON:  During divided processing
QnACPU
. . OFF: Batch processing
M9066 SM1066 SM712 Divided processing request flag ON: Divided processing
The device does not work | ABUPU/ABPUJ required search | OFF:  Read time not shortened System
M9070 SM1070 : ‘ ‘ Qo
with a System Q/QnACPU. | time ON:  Read time shortened QnA CPU
OFF:  Empty spaces in communication
Communication request request registration area
M9081 SM1081 SM714 registration area BUSY signal ON: No empty spaces in QnACPU
communication request
registration area
The device does not work OFF:  Error check executed
MB0s4 SM1084 with a System Q/QnA CPU. Error check ON:  No error check System
o
The device does not work ' OFF: No error QnACPU
M9091 SM1091 vith a System Q/QnA CPU. Instruction error flag ON: Ermor
M9094 SM1094 SM251 O change flag OFF: - Replacement QnA CPU
ON: No replacement
M9100 SM1100 M320 Presence/absence of SFC OFI.:: SFC programs not used
program ON:  SFC programs used
OFF: SFC programs stop
M9101 SM1101 SM321 Start/stop SFC program ON:  SFC programs star
OFF: Initial Start
M9102 SM1102 SM322 SFC program start state ON: Continue
M9103 SM1103 SM323 Preserjce/absence of continuous OFI.:: Contmuous trans!qon not effechve
transition ON:  Continuous transition effective
Vo104 V1104 SM324 Contlnuqus transition OFF: When transmohlls completed
suspension flag ON: When no transition
Vo108 SM1108 SM90 Step transition watchdog timer
start (equivalent of D9108)
Ma109 SM1109 M9 Step transition watchdog timer
start (equivalent of D9109) System
Qo
Step transition watchdog timer QnA CPU
M9110 Sw10 SMo2 start (equivalent of D9110)
Step transition watchdog timer OFF:  Watchdog timer reset
Mot 1 SMiTH SMa3 start (equivalent of D9111) ON:  Watchdog timer reset start
Step transition watchdog timer
Mg112 SMit12 SMa4 start (equivalent of D9112)
Step transition watchdog timer
M9113 SM1113 SM3 start (equivalent of D9113)
Step transition watchdog timer
Ma114 SM1114 SM% start (equivalent of D9114)
V9180 SMH180 SMB25 Active step sampling trace OFI.:: Trace will be started
execution flag ON:  Trace completed
Mo181 SM1181 V822 Active step sampling trace OFF: Trace not be\lng executed
execution flag ON:  Trace execution under way
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Appendix A A to Q series conversion correspondences

: : Equivalent .
A CPU special Special relay after QnA di : : Valid
: agnostic Name Meaning .
relay conversion special relay for:
Mo182 M1 VB2 Actlvg step sampling trace OFF: Trace disable/suspend
permission ON:  Trace enable
' OFF: Coil output OFF
M9196 SM1196 SM325 Operation output at block stop ON: Coll output ON
System Q/
Mo197 SMier The device does not work Switch between blown fuse and D\splqy |slchanged depending on QnA GPU
: : with a System Q/QnACPU | I/O verification error display combination of M9197 ON/OFF state and
M9198 SM1198 M9198 ON/OFF state.
V9199 SM1199 The device does not work On-line recovery of sampling OFF: Does not perform data recovery
with a System Q/QnACPU | trace status latch data ON:  Performs data recovery
. ' ) OFF: Not accepted
M9200 SM1200 — LRDP instruction reception ON:  Accepted
‘ ) ' OFF: Not completed
M9201 SM1201 — LRDP instruction completion ON: End
) ) ) OFF: Not accepted
M9202 SM1202 — LWTP instruction reception ON:  Accepted
M9203 SM1203 — LWTP instruction completion | O+ Not completed
ON:  End
Mo204 SM1204 — LRDP instruction completion | O+ ot completed
ON:  End
M9205 SM1205 — LWTP instruction completion | O+ Not completed
ON:  End
. OFF: Normal
M9206 SM1206 — Host station link parameter error ON: Abnormal
! OFF: YES
M9207 SM1207 — Link parameter check results ON: NO
Sets master station B and W . . ' )
M9208 SM1208 — transmission range (for lower link 8’?: iransm!ts IO ?erg anld fler 3 QnA CPU
master stations only). - WanSmILSToier  only
Link parameter check command . . )
M9209 SM1209 — (for lower link master stations OH.:' Exectting the che;k function
only). ON:  Check non-execution
. ) OFF: Normal
M9210 SM1210 — Link card error (for local station) ON: Abnormal
- Link module error (for master OFF: Normal
Mo21 Su211 station use) ON:  Abnormal
OFF: Online
M9224 SM1224 — Link state ON:  Offline, station-to-station test, or
self-loopback test
OFF: Normal
M9225 SM1225 — Forward loop error ON: Abnormal
OFF: Normal
M9226 SM1226 — Reverse loop error ON:  Abnormal
OFF:  Not being executed
M9227 SM1227 — Loop test state ON:  Forward or reverse loop test
execution underway
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A to Q series conversion correspondences Appendix A

: : Equivalent .
A CPU special Special relay after QnA di = : Valid
: agnostic Name Meaning .
relay conversion special relay for:
. ' OFF:  RUN or STEP RUN state
M9232 SM1232 — Local station operation state ON: STOP or PAUSE state
M9233 SM1233 — Local station error detect state OH.:: No erors )
ON:  Eror detection
Local station, remote I/O station | OFF: No errors|
M9235 S35 - parameter error detect state ON:  Eror detection
MO236 SM1236 _ Local station, remote I/0 station | OFF: No communlpat\ons
parameter error detect state ON:  Communications underway
M9237 V1237 _ Local station, remote I/0 station OFF: Normal
error ON:  Abnormal
M9238 SM1238 . Local station, remote I/0 station OFF: Normal
forward or reverse loop error ON:  Abnormal
OFF:  Online
M9240 SM1240 — Link state ON:  Offline, station-to-station test or
self-loopback test
' OFF: Normal
M9241 SM1241 — Forward loop line error ON: Abnormal
. OFF:  Normal
M9242 SM1242 — Reverse loop line error ON: Abnormal
QnA CPU
. , ' OFF:  Loopback not being conducted
M9243 SM1243 Loopback implementation ON:  Loopback implementation
M9246 SM1246 — Data not received OFF: - Reception
ON: No reception
M9247 SM1247 = Data not received OFF: Receplion
ON:  No reception
M9250 SM1250 — Parameters not received OH.:: Recept\on
ON: No reception
. OFF: Normal
M9251 SM1251 — Link relay N Abort
OFF:  Not being executed
M9252 SM1252 — Loop test state ON:  Forward or reverse loop test
execution underway
' . OFF:  RUN or STEP RUN state
M9253 SM1253 — Master station operation state ON: STOP or PAUSE state
Local station other than host OFF: RUN or STEP RUN state
M9254 Sii2s4 - station operation state ON:  STOP or PAUSE state
Local station other than host OFF: Normal
M9255 S1255 - station error ON:  Abnormal
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Appendix A

Special Registers (SD)

A.3 Special Registers (SD)

The special registers (SD) are internal registers with fixed application in the PLC. Therefore,
they cannot be used like other registers in a sequence program. However, some of them can be
written as needed in order to control the CPU.

Data stored in special registers are stored as BIN values if no special designation has been

made to it.

Represented here are some of the most commonly used devices.

NOTES The special registers SD1200 to SD1255 are used for QnA CPU. These relays are vacant

with a Q CPU.

| The special registers from SM1500 onward are dedicated for Q4AR CPU

The headings in the table that follows have the following meanings.

ltem

Meaning

Number

Indicates the number of the special register.

Name

Indicates the name of the special relgister.

Meaning

Contains the function of the special register in brief.

Description

Contains a detailed description of the special register.

Set by (if set)

Indicates whether the diagnostic special relay was set by the system or the user.
<Set hy>

S: Set by the system

U: Set by the user (via sequence program or a programming terminal in test mode)
S/U: Set by the system or user

Is indicated only if the setting is done by the system.

<if set>

END processing: Set during END processing

Initial: Set during initial processing (Power ON, STOP->RUN)

Status change: Set after status change

Error: Set after error

Instruction execution: Set during instruction execution

Request: Set for user request (through SM, etc.)
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Special Registers (SD)

Appendix A

Number

Name

Meaning

Description

Set by (if set)

ACPU
register

DO[1[1[]

Valid
for:

Sbo

Diagnostic
erors

Diagnosis error code

Error codes for errors found by diagnosis are stored as BIN data.
Contents identical to latest fault history information.

(Error)

D9008
format change

SD1

SD2

SD3

Clock time for
diagnosis error
occurrence

Clock time for diagno-

Sis error occurrence

Year (last two digits) and month that SDO data was updated is
stored as BCD 2-digit code.
Example: October 1995
H9510

b15 b8 b7 b0

Year (0 to 99) Month (1 to 31)

The day and hour that SDO was updated is stored as BCD 2-digit
code.
Example: 10 p.m. on 25th
H2510
b15 b8 b7 b0

Day (1 to 31) Hour (0 to 23)

The minute and second that SDO data was updated is stored as
BCD 2-digit code.
Example: 35 min 48s
H3548
b15 b8 b7 b0

\ Minute (1 to 60) | Second (1 to 60) \

(Error)

New

SD4

Error informa-
tion categories

Error information
category code

Category codes which help indicate what type of information is
being stored in the common information areas (SD5 through
SD15) and the individual information areas ( SD16 through SD26 )
are stored here.

b15 b8 b7 b0

‘ Individual error info. | Common error info. ‘

The common information category codes store the following
codes:

0: No error

1: Unit/module No.

2: File name/Drive name

3: Time (value set)

4: Program error location

The individual information category codes store the following
codes:

0: No error

1: (Open)

2: File name/Drive name

3: Time (value actually measured)

4: Program error location

5: Parameter number

6: Annunciator number

7: Check instruction malfunction number

(Error)

New

2% MITSUBISHI ELECTRIC



Appendix A Special Registers (SD)

: - : L Valid
Number Name Meaning Description Set by (if set) register for:
DO[]III] ’

SD5 Common information corresponding to the error codes (SD0) is
D6 stored here.

The following four types of information are stored here:

Sb7 (1) Unit/module No.

S08 | Number Meaning
SD9 SD5 Station / module number
SDeé /O number

SD10 sD7
SD11 [ Sbs |

SD9

SD12 | sp10

SD11 Vacant

D13 D12
SD14 SD13

SD14

SD15 SD15

(2 File name/Drive name Example:
File name =
ABCDEFGH.IUK

Number| Meaning
SD5 Drive
SD6
sD7 File name
sD8 | ASCll code: 8 characters
SD9
SD10 | Extension | 2Eu()
SD11 | ASClII code: 3 characters
SD12
SD13
SD14
SD15

b15 b0

o|lm|o|=

=|—|z|n|o|=

Vacant

(3) Time ( value set)
Error common Error common S

information information New ®

Number Meaning (Error)
SD5 Time: 1ps-steps (0 to 999 ps)
SD6 | Time: Tms-steps (0 to 999 ms
sD7
sDs
SD9
sD10
SD11 Vacant
SDh12
SD13
SD14
SD15

(4) Program error location

Number Meaning
SD5
SD6 File name

sD7 (ASCII code: 8 characters)

SD8

SD9 | Extension 2EH(.)

SD10 | (ASCII code: 3 characters)

SD11 Pattern®
SD12 Block No.
SD13 Step / transition No.

SD14 Sequence step No. (L)

SD15 Sequence step No. (H)

* Contents of pattern data

(BitNo)
ﬂmm--- SFC block designation present (1) / absent (0)

SFC step designation present (1)/ absent (0)

not used SFC transiton designation present (1)/ absent (0)
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Meaning of extensions

SII?1O (SD9) SD11 (SDTO.) Extension name File type
Higher byte Lower byte Higher byte

51H 50H 41H QPA Parameters
51H 50H 47H QPG Sequence program
51H 43H 44H QCD Device comment
51H 44H 49H QDI Device initial value
51H 44H 52H QDR File register
51H 44H 53H QDS Simulation data
51H 44H 4CH QDL Local device
51H 54H 53H QTS Sampling trace data (QnA-CPU only)
51H 54H 4CH QTL Status latch data (QnA-CPU only)
51H 54H 50H QTP Program trace data (QnA-CPU only)
51H 54H 52H QTR SFC trace file
51H 46H 44H QFD Trouble history data
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Appendix A

Special Registers (SD)

G Valid
Number Name Meaning Description Set by (if set) register for
DO[]IIII]
SD16 Individual information corresponding to the error codes (SDO0) is
stored here.
Sb17 The following six types of information are stored here:
SD18 (1) File name/Drive name Example:
File name =
SD19 ABCDEFGH.IJK
SD20 ‘ Number| Meaning
SD16 Drive b15 bo
sb21 so17 B A
| sois | File name 0 ¢
Sb22 D19 | ASCII code: 8 characters F £
SD20 H G
SD23 sD21 | Extension | 2Ea() I
SD22 | ASCII code: 3 characters K J
sD24 s023
SD24
SD25 r SD25 1 Vacant
SD26
(2) Time (value actually measured)
Number‘ Meaning
SD16 | Time: 1ps-steps (0 to 999 ps)
SD17 | Time: Tms-steps (0 to 999 ms]
Error individual Error individual SD8 | S
information information o9 (Erron) New °
SD20
sp21 |
SD22 Vacant
SD23
SD24
sD25 |
SD26
(3) Program error location
SD26
Number| Meaning
SD16
SD17 File name
SD18 (ASCII code: 8 characters)
SD19
SD20 | Extension 2En()
8D21 | (ASCII code: 3 characters)
sD22 Pattern®
sD23 Block No.
SD24 Step / transition No.
SD25 Sequence step No. (L)
SD26 Sequence step No. (H)
* Contents of pattern data
514~ -4 3 2 1 ole~(BitNo.)
(oo —— ool T-T]
SFC block designation present (1) / absent (0)
not used SFC step designation present (1)/ absent (0)
SFC transiton designation present (1) / absent (0)
Training Manual GX Developer A-17



Special Registers (SD) Appendix A

ACPU .
Number Name Meaning Description Set by (if set) register x,’arl_'d
DO[1[1I] ’
(1) The relevant station bit goes ON when any of the installed
MINI (-S3) X(n+0) /X(n+20), X(n+6)/()n+26), X(n+7)/(n+27)
or X(n+8)/Xn+28) goes ON.
(2) Goes ON when communications between the installed MINI
-S3) and the CPU are not possible.
S50 | MNlinkeros | Enordetectonsiate | | P S Doo04 QnA-
(Error) format change | CPU
b15 b9 b8 b0
8th 1st 8th 1st
module module| module| module|
< Information ON (2) >« Information ON (1) >
3060 Blown fuse Number of module Value stored here is the lowest station number of the module with S 09000
number with blown fuse the blown fuse, divided by 16. (Error) °
R
D61 I/Q mgdule veri- | 1/Omodule verification | The lowest number of the module where the I/0 module S D9002 em
fication error error module number | verification number took place. (Error)
Annunciator . . . S
SD62 number Annunciator number | The first annunciator number to be detected is stored here. (Instruction execution) D9009
]
Number of Number of . S
SD63 annunciators annunciators Stores the number of annunciators searched. (Instruction execution) D9124
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Appendix A Special Registers (SD)
. - . ACPU Valid
Number Name Meaning Description Set by (if set) register for
DO[1[1I]
When F goes ON due to OUT F or SET F, the F numbers which go D9125
SDe4 progressively ON from SD64 through SD79 are registered.
F numbers turned OFF by RST F are deleted from SD64 to SD79,
and are shifted to the data register following the data register
SD65 where the deleted F numbers had been stored. D9126
Execution of the LEDR instruction shifts the contents of SD64 to
SD79 up by one.
(This can also be done by using the INDICATOR RESET switch D9127
SD66 on the front of the CPU of the Q3A/Q4ACPUI.)
After 16 annunciators have been detected, detection of the 17th
will not be stored from SD64 through SD79.
SD67 D9128
SD6 . D9129
$D62[0 [50[50[50/50]505050/50]50[50[50]99] detected
Number of
5069 spe3[0[1[2]3]2][3]4[5][6]7]8]9]8] gg{]e\::r‘]glca’amrs D9130
Table of SD64| 0]50[50[50[50[50[50[50[50]50[50]50[99
e 0 . . SD65[ 0] 0]25(25/99]99[99]99]9999[99]99]15 °
detected Annunciator detection | spes[0l 0 0l99] 0 [15/15/15[15[15(15[15/15! S D931
SD70 annunciator number SD67[ 0] 0] 0] 0] 0] 0]70[70[70[70[70[70[65 (Instruction execution)
numbers SD68[ 0] 0| 0] 0] 0] 0] 0]65/65/65/65/65/38
sD69[ 0] 0] 0] 0] 0] 0] 0] 0[38[38[38[38[110
SD70{0(0[0|0[0[0| 0|0/ Of1toio10151 D9132
So71 spb71[o[o[ofolo[o[a[o0[0]0f55110]| \\per
SD72({0[/0[{0|0[0[0|/0|/0[0|0|0J210/ O || detected
sD73[ 0| o[ o0]o|0|o[0[o[o[0[0[0[0
SD74[ 0] 0] 0] 0| 0| 0[0|0[0[0[0[0]0D
sD72 sb7s[ o[ of[ofolofo[ofof[o[0l0f0[0 New
sD76[ 0] 0| 0] 0| 0| 0[o|o[o[o]o[0]0D
SD74 spzz7[o]o[of[ofof[o]o[ofo[aofof0f0O New
sD78[0[ 0] 0][0]|0|0[0[0[0[0]0[0]D
<075 sD79[0[ 0| 0[0[0|0[0[0[0[0[0[0[0 New
SD76 New
So77 New
SD78 New
SD79 New
[}
Error codes detected by the CHK instruction are stored as BCD S (except
SD80 CHK number CHK number ¥ . . New Q00J,
code. (Instruction execution) Q00 and
QO1CPU)
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Special Registers (SD) Appendix A
- . L Valid
Number Name Meaning Description Set by (if set) | register for:
DO[I[1[] ’
SD90 Corresponds to SM90 D9108
F numbers that are set ON at setting
SD9t Corresponds to SMI1| value of step transition watchdog timer D9109
and watchdog timer over errors.
SD92 Corresponds to SM92 D9110
b15 b8 b7 b0
SD93 Corresponds to SM93 D9111
Step transition P ‘ T ‘ 4 ‘ °
atchdog timer )
SD94 Wsettmg %a\‘ue F number for timer set Corresponds to SM94 Setting of Seting of timer D9112 (except
value and time over F-number limit value U Q00J,
(Enabled only (Oto255) (1102555, in1 s steps)
SD95 when SFC pro- error Corresponds to SM95 D9113 Q00 and
gram exists) QO1CPU)
SD96 Corresponds to SMI6| Timer is started by turning SM90 through D914
SM99 ON during active step, and if the
Sb97 Corresponds to SMI7|  transition conditions for the relevant New
steps are not met within the timer limits,
SD98 Corresponds to SM98| the designated annunciator (F) will go New
ON.
SD99 Corresponds to SM99 New
Stores the transmis-
D100 Transmission | sionspeed specifiedin | K96: 9600 bps, K192: 19.2 kbps, K384: 38.4 kbps, New
speed the serial communica- | K576: 57.6 kbps, K1152: 115.2 kbps
tion setting.
Bit 4 = OFF: Without sumcheck
Bit 4 = ON: With sumcheck Q00UCPU
Communication | Stores the settings for | . . i S
SD101 : : o Bit 5 = OFF: Online program correction disabled New QO00CPU
settings serial communication Bit 5= ON: Online program correction enabled (power on or resef) QoiCPU
The other bits have no function.
Stores the wattingtime | 0: No waiting time
Messagewaiting | specified in the serial Waitin i i
SD102 tme communication set- 1 to Fy: Waiting time (unit: 10 ms) New
ting. Default: 0
CH1 QCPU
o K3: 300 bps, K6: 600 bps, K24: 2400 bps, K48: 4800 bps, (except
SD105 ;fae“esdms‘zft'ﬁ]” tggﬁj;gifffgé K96: 9600 bps, K192: 19.2 kbps, K384: 38.4 kbps, 8 New Qo0J,
p(RSQSQ) g Peed. | Ks576: 576 kbps, K1152: 115.2 kbps Q00 and
QO1CPU)
Stores the data send-
D110 Data sending ing result whenthe | Stores the error code which occured during transmission using the S New
result serial communication | serial communication. (Error)
is used. Q00JCPU
QO00CPU
Stores the data receiv- Qo01CPU
D111 Data receiving ing result whenthe | Stores the error code which occured when data was received S New
result serial communication | using the serial communication. (Error)
is used.
QCPU
Error number for | Module number which (except
D120 external power has external power Stores the smz;llest head number of the module whose external ES New 000,
supply OFF supply error power supply is OFF. (Error Q00 and
QO1CPU)
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Appendix A

Special Registers (SD)

. - . ACPU Valid
Number Name Meaning Description Set by (if set) register e~
DO[I[1[] )
SD130 The number of output modules whose fuses have blown are input
as a bit pattern in units of 16 points. If the module numbers are set
SD131 by parameter, the parameter-set numbers are stored.
SD132 Blown fuses of remote station output modules will be detected also
SD133 A set bit is not automatically cleared when the module with the
. blown fuse is replaced. The flag is cleared by an error reset
The bit pattern operation.
SD134 (16 Bit) indicates the
Modules vith modules with a 3
SD135 bIO\llflnquSIe blown fuse. b15 b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 - New
0:Noblownfuse | sp130|0|ofo|1lojolo|1io|o/ofojojofofo (Erron)
SD138 1 Blown fuse sp13t| 1/ 0fofo|o|1/olojofo|ofo|ofo|ofo
detected 170} rm / — —L
T~
\\J,ﬂ/—f — —
\
SD137 sms7‘o‘o|o‘011‘o‘o o‘o o‘olo‘vgy‘o olo
— Q00JCPU
Blowruseatinemodicwihine QUOGPU
Q01CPU
SD150 When the power is turned on, the module numbers of the I/0
modules whose information differs from the registered I/0 module
SD151 information are set in this register (in units of 16 points).
1/0 module information is also detected.
SD152 The bit pattern
D153 (16 Bit) indicates the b15 b14b13b12b11b10b9 b8 b7 b6 bS b4 b3 b2 bi b0
modules with p p
sp1s0 | 0|0 0|o/0f0]o0 olojojofojo]|o
D154 /0 module | verification errors. |1 | xve0 | xvo | S New
verification error | 0 No 1/0 sDi151 | 000|000 XV‘% ojojolofo|ojofo]o (Error)
verification error -
SD185 1. 110 verifcation \\\,‘»//—\
D156 error present S~ i )
so157’o‘o 0 OXJJO|° o|o o‘o 0 o‘o|o|o
T— Verification error for the module with
SD157 the head /O number X/YFBO.
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Special Registers (SD) Appendix A

ACPU q
Number Name Meaning Description Set by (if set) register x;l_'d
DO[I[II] ’
The status of the remote I/0 module is stored in the following format:
b15 b4b3 b0
[ \ | [ | s
Vacant M Continous) | & Remote
’(1) Remote I/0O module switch status  Always 1: STOP‘
The CPU switch state is stored in the following format:
b15 b8 b7 b4b3 b0
[ [ I [ |
Vacant (2) (1) Q00JCPU
New QO0CPU
(1) CPU switch (0):  RUN QuicRU
status (1):  STOP
(2) Memory card Always OFF
switch
The CPU switch state is stored in the following format:
S
lbF bB‘bA b8|b7 b4lb3 bO‘ (Every END processing)
(3) Free (2) (1)
SD200 State of switch | State of CPU switch (1) CPU switch status (0):  RUN QCPU
(1):  STOP gggjpt
@): LCLR New Qo0and
(2) Memory card Always OFF QO1CPU)
switch
(3) DIP-Switch b8 to bC correspond
to SW1 through SW5
of system setting
switch 1.
0: OFF, 1: ON
bD,bE and bF are vacan
The CPU switch state is stored in the following format:
b15 bi2b1t  b8b7 b4b3 b0
\ \ | l |
(3) Free (2) (1)
(1): CPU 0): RUN
Status (1): sTOP S QAR
(2): LCLR (Every END processing) New n
(2):  Memorycard B4 corresponds to card A,
switch B5 corresponds to card B
OFF for 0; ON for 1
(8):  DIP switch B8 to B15 correspond to
SW1 to SW8
OFF for 0; ON for 1
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Appendix A

Special Registers (SD)

Number Name

Meaning

Description

Set by (if set)

ACPU
register
DO[]1[1[]

Valid
for:

SD201 LED status

State of CPU-LED

The following bit patterns are used to store the statuses of the LEDs of
the CPU:

b8 b7 b4 b3 b0

(5): BOOT

(6) : Vacant
: USER (7) : Vacant
: BATALARM (8) : MODE
Bitpatterns for MODE
0: OFF

1: Green
2: Orange

The areas 3 to 8 are not available for a QU0JCPU, QOOCPU or Q01CPU.

S
(Status change)

New

SystemQ
CPU

Information concerning which of the following states the LEDs on the
CPU are stored in the following bit patterns:
0is off, 1is on, and 2 is flicker

b15 b13b12 b8 b7 b4 b3 b0

):RUN (5): BOOT

) : ERROR (6) : Card A (memory card)
: USER (7): Card B (memory card)

) : BATALARM (8) : Vacant

S
(Status change)

New

QnACPU

SD202 LED off

Bit pattern of LED
that is turned off

Stored bit patterns of LEDs turned off
(Only USER and BOOT enabled)
Turned off at 1, not turned off at 0

New

QnACPU

Operating state

SD203 o CPU

Operating state of

The operating status of the remote /0 module is stored in the following
format:

b15 b4b3 b0

Vacant (1)

(1) Remote 1/0 module
operating status

Always 2: STOP

S
(Continous)

New

Remote

The CPU operating state is stored as indicated in the following figure:

b15 b12 b11 b8 b7 b4 b3 b0

(1): Operating state of CPUO : RUN
1: STEP-RUN
2:STOP
3: PAUSE

(2) : STOP/PAUSE cause

0 Key switch

1 : Remote contact

2 : Peripheral, computer link,
or operation from some
other remote source

3 Internal program instruction

4 Enor

Remark: Only the error that occurred first is stored.

S

(Every END processing)

D9015
(format change)
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Special Registers (SD)

Appendix A

. - . LA Valid
Number Name Meaning Description Set by (if set) | register i,
DI[I[1[] '
When a device test is being executed by a programming device, the
contents of this register reflects the state of the test:
Device test Indicates the kind of | 0= Test not yet executed S
SD206 | execution type device test 1= Test of input devices (X) (Request) New Remote
2 = Test of output devices (Y)
3 =Test of input and output devices (X/Y)
SD207 Priorities 1to 4 [ When error is generated, the LED display (flicker) is made according to the D9038
error number setting priorities.
D008 Priorities 5 10 8 The setting areas for priorities are as follows: D9039
(format change)
SD207| Priority 4 Priority 3 Priority 2 Priority 1 °
. SD20g| Priority 8 Priority 7 Priority 6 Priority 5 (except
pr%n%ﬁiﬁ%g SD209 Priority 10 | Priority 9 u SOOJ,
00 and
(43214 QU1CPU)
D209 Priorities 9 to 10 (8765 ) New
(00A9 H)
No display is made if "0" is set.
However, even if "0" has been set, information concerning CPU operation
stop (including parameter settings) errors will be indicated by the LEDs
without conditions.
The year (last two digits) and month are stored as BCD code at SD210 as
shown below:
Clock data b15  b12bi b8 b7 b4 b3 bo -
RN EEE xample:
SD210 Clock data (year, month) | i I i | July 1993 = D9025
Year Month H9307
The day and hour are stored as BCD code at SD211 as shown below:
b8 b4 b3 b0 Exampl S L4
Clock data D15 bi2b1t b7 xample: (Request)
SD211 Clock data (day, hOUr) | i i | ; i | E i ; | i g ; | 31St, 10a.m= D9026 Rem
H3110
Day Hour
The minutes and seconds (after the hour) are stored as BCD code at SD212
as shown below:
Clock data b15 _ b12bi1 b8 b7 b4 b3 b0 Example:
sw212 Clock data (minute, second) | | { | 35mind8sec.= Doo27
— H3548
Minute Second
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Appendix A

Special Registers (SD)

GoRL Valid
Number Name Meaning Description Set by (if set) | register for:
DOLILII] ’
The day of the week is stored as BGD code at SD213 as shown
below:
b15----- b12b1 1 b8 b7------ b4  b3-—--- b0
—_— —
T— Day of week S S CPU
Higher digits of year 0 | Sunday (Request) em
(0to 99) 1 | Monday
2 | Tuesday
3 | Wednesday
4 | Thursday
5 | Friday
6 | Saturday
Clock data
SD213 Clock data (day of the week) D9028
The day of the week is stored as BCD code at SD213 as shown
below:
b15----- b12b1 1 b8 b7------ b4 b3 b0
W_}
S
T— Day of week (Request) QnACPU
Always "0" 0 | Sunday
1| Monday
2 | Tuesday
3 | Wednesday
4 | Thursday
5 | Friday
6 | Saturday
SD220 LED display ASCII data (16 characters) stored here.
b15 to b8 b7 to b0
15th character from the 16th character from the
SD221 D220 fght fght
13th character from the 14th character from the
SD222 D221 i fght
SD223 ‘ D922 11th character from the 12th character from the
LED display | pypjay indicator data ; o ot S New
data (Status change) e
SD224 0223 | othcharacterfromtherignt| 1O Charf‘;ﬁr from the
SD224 Tth character from the right|  8th character from the right
SD226
SD225 5th character from the right| ~ 6th character from the right
SD226 3rd character from the right| ~ 4th character from the right
SD227
Sb227 1st character from the right| ~ 2nd character from the righ
SD240 Base mode X Automatlc rmode Stores the base mode S New
1: Detail mode (Initial)
QCPU
Number of ex- 0.~ Basiconly S Rem
SD241 tension bases | 1107: Numbgr of Stores the number of extension bases being installed (itial) New
extension bases
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Special Registers (SD) Appendix A
. - . ACPU Valid
Number Name Meaning Description Set by (if set) | register for:
DO[I[1[] ’
b4 b3 b2 bl b
Fredoo | | | | |
L» Main base
1st expansion base QO0JCPU
L 2nd expansion base QO0CPU
01CPU
L » 3rd expansion base @
L 4th expansion base
. When no expansion base is installed, the value for
0: in(géi[ll]e[d]B is b1 to bé is fixed to "0".
AQbase (A mode) S
Sh242 differentiation | 1: Q[][]Bis (Initial) New
installed
(Q mode) b7 b2 b1 b0
Fixed to 0 ‘ to ‘ ‘ ‘
L» Main base System Q
1st expansion base CPU
———— 2nd expansion base gégigtPU
to QO0CPU
QO1CPU)
L » 7th expansion base
When no expansion base is installed, the value for
b1 to b7 is fixed to "0".
S0o3 Nurber of base bF  bCbB  b8b7 b4 b3 b0
gr;]e ar7e?15 forthe | SM243 | 3rdext. | 2ndext. | 1thext. Basic
Number of | Sth to 7th expan- ' S System Q
6th ext. 5th ext. 4th ext.
base slots tS(I)O"% Hbfa:)sreaare fixed [ SM244 | T7th ext exi ex ex (htel) New U
gggé%FL)JUor The number of slots being installed is stored in the respective
SD244 QO1GPU areas for the basic base and the extension bases (ext.).
30250 Loaded Loaded maximum I/0 | When SM250 goes from OFF to ON, the upper 2 digits of the final S New ®
maximum |/O No. 1/0 number plus 1 of the modules loaded are stored as BIN values. (Request END)
Head /0 No - . Q2A(S1)
D051 for Head I/O number for | Stores upper two digits of the first I/O number of an I/0 module that U 09094 Q3A
replacement module replacement | is removed/replaced in the online status. SjﬁR
RS422 Stores the baud rate of RS422: S
$D253 baud rate RS422baudrate | 1 o600 bps, 1: 19,2 bps, 2 38,4 bps (When changed) | O QnAGPU
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Appendix A Special Registers (SD)
G5 Valid
Number Name Meaning Description Set by (if set) | register for:
DO[][II] '
Number of modul
SD254 um ver ot modules Indicates the number of modules installed on NET/10
installed
SD255 1/0 No. NET/10 1/0 number of first module installed
SD256 Network | NET/10 network number of frst modiule instaled °
Informa-
tion from | Group ’ .
SD257 1st | Number NET/10 group number of first module installed
module
SD258 Station No, NET/10 station number of first module installed
MELSECNET/10 S New
0259 information Standoy | Inthe case of standby stations, the module number of the standby station (Initial)
information| is stored. (1 to 4)
SD260 .
- Informerlrtllgguflré) m 2nd Configuration is identical to that for the first module. P
SD264
(except
SD265 ' Q00JCPU
- Inform?;g)guflz)m Sud Configuration is identical to that for the first module. QOOGPU
$D269 QV1CPU)
SD270 '
= Informamtlé)guggom i Configuration is identical to that for the first module.
SD274
® @ 0
b15 bi2 b1 ) b8 b7 b4 b3 ) b0
[veer ] TTTT T 1] [T 1]
‘ CAAANT AARAAN 1st module
g\ 1 \,/IfA 2nd module
3rd module
1 4th module S
(erron) New QCPU
(1) When Xn0 of the installed CC-Link goes ON, the bit corresponding
to the station switches ON.
(2) When either Xn1 or XnF of the installed CC-Link switch OFF, the bit
corresponding to the station switches ON.
SD280 CC-Link error | Error detection status © i‘g{;ﬁggsc%’\iﬂén the GPU cannot communicate vith the
() ()
[b15 to ‘bQIbBV to |b0_
- T A1th module
BH:OmoduIe § New QnA
(error)
(1) When Xn0 of the installed CC-Link goes ON, the bit corresponding
to the station switches ON.
(2) When either Xn1 or XnF of the installed CC-Link switch OFF, the bit
corresponding to the station switches ON.
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D Valid
Number Name Meaning Description Set by (if set) | register i,
DO[I[1[] ’
Number of points .
SD290 allocated for X Stores the number of points currently set for X
SD291 Nglmté:[eog %orlq(ts Stores the number of points currently set for Y o
Rem
SD292 N:lglc):tre%f%?ths Stores the number of points currently set for M
Number of points .
SD293 allocated for L Stores the number of points currently set for L
SD294 N:&sgtre(g f%?'gs Stores the number of points currently set for B e
Rem
SD295 N:{BEE{:J ?0(;",1;13 Stores the number of points currently set for F [ J
Device allocation
(Same as parame-|  Number of points ) °
SD296 ter contents) allocated for SB Stores the number of paints currently set for SB Rem
. S New
SD297 N:mg{:(z ?Oor"\]/ts Stores the number of points currently set for V (Initial)
SD298 N;T;g:{e(g %Or”éts Stores the number of points currently set for S
SD299 Ngm}tég;:df %)rlr%ts Stores the number of points currently set for T Ll
SD300 lilﬁgfa‘atregffg?g_}_s Stores the number of points currently set for ST
Number of points .
SD301 allocated for G Stores the number of points currently set for C
Number of points )
SD302 allocated for D Stores the number of points currently set for D
SD303 Device allocation N;Hg?:{e%ff%?'ws Stores the number of points currently set for W ;
em
(Same as parame- :
SD304 ter contents) gﬁgggfég ffgrmsmv\f Stores the number of points currently set for SW
Reserves the designated time for communication processing with the GX
developer or other units.
Time reserved for | Time reserved for The greater the value is designated, the shorter the response time for
30315 communication communication | Sommunication with other devices (GX Developer, serial communication ENDl New System Q
processing processing units becomes. processing CPU
Setting range: 1 to 100 ms.
If the specified value is out of range, it is assumed to no setting.
The scan time becomes longer by the specified time.
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Appendix A

Special Registers (SD)

System Clocks / Counters

: - . LEPL Valid
Number Name Meaning Description Set by (if set) | register o
DO[1[I[] ’
Number of countsin | Following programmable controller CPU RUN, 1 is added each second. S
SDAT2 | 1 second counter| "4 cecongunits | Gount repeats from 0 to 32767 t0 -32768 to 0 (Status change) Do022
SD414 n=1second 2n second clock Stores value n of 2n second clock (Default is 30). U New
steps units Setting can be made between 1 and 32767.
System Q
s f et ) CPU
_ ' tores value n of 2n ms clock (Default is 30). (except
SD415 n=1ms steps 2nms clock units Setting can be made betwieen 1 and 32767. U New Q00JCPU
QO0CPU
Q01CPU)
Number of countsi Incremented by 1 for each scan execution after the PC CPU is set to S
D420 Scan counter | UM eg[:‘r’] sccoa“n” SN RUN. (Every END New
Count repeats from 0 to 32767 to -32768 to 0. processing)
Incremented by 1 for each scan execution after the PC CPU is set to
D430 Low speed scan | Numberof countsin | RUN. (Eve S END New (except
counter each scan Count repeats from 0 to 32767 to -32768 to 0. e QO0JCPU
. processing) QO0CPU
Used only for low speed execution type programs. QV1CPU)
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A.3.1 Scan Information
. - . ACPU Valid
Number Name Meaning Description Set by (if set) Ir:;eggl[s]tt[ali [ for:
Execution Execution type of ' ‘ S N
SD500 program No. pr%g;ggtzzlng Program number of program currently being executed is stored as BIN value. (Status change) ew (.e .
X
] . . Q00JCPU
Low speed File name of low | Program number of low speed program currently being executed is stored as 3 QQOCPU
SD510 speed executionin | BIN value. | New QU1CPU)
program No. progress | Enabled only when SMS10 s ON. (Every END processing)
SD520 Current scantime | Stores current scan time (in 1 ms units) D9017
(in 1 ms units) Range from 0 to 65535 (format change)
Stores current scan time (in 1 s units)
Current scan Range from 00000 to 900 S . °
time Current scan fime (Example) (Every END processing)
SD521 (in1 sunts) A current scan of 23.6 ms would be stored as follows: New
D520 = 23
D521 =600
Initial scan time | Stores scan time for first scan (in 1 ms units).
SDs22 (in1msunits) | Range from 0 to 65535 s ('except
Initial scan time » ) ) ) ) ) (First END processing) New QQ0JCPU
SD523 Initial scan time | Stores scan time for first scan (in 1 s units). QO0CPU
(in100 s units) | Range of 000 to 900 Q01CPV)
- . - . . D9018
D54 Minimum scan time | Stores minimum value of scan time (in 1 ms units). (format change)
Minimum scan (in 1 ms units) Range from 0 to 65535 3
time (Every END processing)
Minimum scan time | Stores minimum value of scan time (in 100 s units).
SD525 (in100 sunits) | Range of 0000 900 New
[ ]
. ) . . ) ) ) . D9019
SD526 Maximum scan time | Stores meximum value of scan time, excepting the first scan. (in 1 ms units). (format change)
(in 1 ms units) Range from 0 to 65535
Maximum scan S .
time Maxi . Stores maximum value of scan time, excepting the first scan. (in 100 s (Bvery END processing)
aximum scan time | ™
SD527 (n100 s units) units). New
Range of 000 to 900
SD528 Current scan time | Stores current scan time for low speed execution type program (in 1 ms
For low speed (in 1 ms units) units).
execution type S New
programscurrent Current Hi Stores current scan time for low speed execution type program (in 100 s | (Every END processing)
scan fime urrent scan time ;
$D529 100 suny) | S
Range of 000 to 900
_— Minimum scan time ?t;rsz rr:iwti:)imum value of scan time for low speed execution type program (in
Minimum scan | (nTmsunlls) | oo 01,6535 °
time for low S New fexcept
speed execution . . . .| (Every END processing) QOOJ‘())PU
type programs | ginimum scan fime Stores minimum value of scan time for low speed execution type program (in QuCPU
SD533 (100 s units) 100 s units). QVICRY)
Range of 000 to 900
Maxi i Stores the maximum scan time for all except low speed execution type
SD534 ) agmum;ﬁmsgme program s first scan (in 1 ms units).
Mﬁ:q'g‘?o’?gg;’" Range from 0 to 65535 5
speed execution ) . ) (Every END processing) New
type programs | ppaximum scan time Stores the maximum scan time for all except low speed execution type
SD535 (100 s unis) program s first scan (in 100 s units).
Range of 000 to 900
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Appendix A

Special Registers (SD)

Scan Information (continued)

ACPU .
Number Name Meaning Description Set by (if set) | register :g"rl,'d
DO[I[1[] ’
END processing time Stores time from completion of scan program to start of next scan
SD540 (in1 ms units) (F;n 1 m? unltz).t -
END processing angerom 910 S N
time ‘ ! (Every END processing) oW
END processing time Stores time from completion of scan program to start of next scan
SD541 ‘ ; (in100 s units).
(100 sunits) | e of 0000 900
[
D542 Constant scan wait | Stores wait time when constant scan time has been set (in 1 ms units).
Constant scan time (in 1 ms units) | Range from 0 to 65535 ‘ S ‘
wait ine — . ‘ ‘ (First END processing) | New
D543 Constant scan wait | Stores wait time when constant scan time has been set (in 100 s units).
time (in 100 s units)| Range of 000 to 900
Cumulative executi- | Stores cumulative execution time for low speed execution type programs
SD544 ontime forlowspeed | (in 1 ms units).
Cumulative exe- execution type pro- | Range from 0 to 65535
cution time for | 2T (in1'ms units) | Gleared to 0 following 1 low speed scan
low speed exe- i i (Eve ENDS rocessing) New
cution type pro- o%?r:]uelafg\r/fo\?vxggggé Stores cumulative execution time for low speed execution type programs i P ¢
rams ‘ ;
SD545 g executiontype | 1 100 sunis)
programs Range of 000 to 900 L
; ; Cleared to 0 following 1 low speed scan (except
(in100 s units) Q00JCPU
L Q00CPU
\oa(zgételgneirgceuign Stores low speed program execution time during 1 scan (in 1 ms units). QO1CPU)
SD546 eadionime type programs Range from 0 to 65535
(in 1 ms units) Stores each scan
for low speed S New
execution type o Every END processin
programs Execution time for | goreg jow speed program execution time during 1 scan (in 100 s units). (Brery ENDP 9
SD547 lowspeed execution | g ot 000 to 900
type programs 9
(n100 sunits) | Storeseachscan
Scan program exect Stores execution time for scan execution type program during 1 scan
$D548 tontime | 1 MS uni)
(in 1 ms unts) Range from 0 to 65535
Stores each scan
Scan program S N
execution time L . ‘ (Every END processing) ew [}
Scan program exect Stores execution time for scan execution type program during 1 scan
SD549 tion time (100 s unis)
(in100 s units) Range of 000 to 900
Stores each scan
Service interval
SD550 measurement Unit/module No. | Sets I/0 number for module that measures service interval. U New
module
Module service | When SM 551 is ON, stores service interval for module designated by SD (. .
SD551 interval 550 (in 1 ms units). EXCep
(in 1 ms units) Ran(e from 0to 6)5535 QO0JCPU
Service interval ¢ S N QO0CPU
time . ‘ . . (Request) ew QO1CPY)
Module service | When SM551 is ON, stores service interval for module designated by SD550
SD552 interval (in1 sunits).
(in100 sunits) | Range from 000 to 999
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Memory Cards

. - . — Valid
Number Name Meaning Description Set by (if set) | register v
DO[1[1[] ’
Indicates memory card A model installed.
bF b8b7 b4 b3 b0
0« > 0] System Q
— ; B
el | GDsesmotet | | nifandcad | New e
— . removal) QO0CPU
rive 0: Does not exist 01CPU
(ROM) (1: SRAM) Q )
2: ATA FLASH
3: FLASH ROM
Memory card A Memory card A
SD600 models models
Indicates memory card A model installed.
b15 b8b7 b4 b3 b0
[o< > 0] \ \
S
Drive 1 0: Does not exist (Initial and card New QnACPU
(RAM) 1: SRAM removal)
Drive 2 . .
(ROM) 0: Does not exist
2: EEPROM
3: FLASH ROM
Drive 1 (RAM) . . S
SD602 capacty Drive 1 capacity | Drive 1 capacity is stored in 1 k byte units (Initial and card [ New P
removal) fercept
Q00JCPU
Dive2(ROM) | . .. o . S QOOCPU
SD603 i Drive 2 capacity | Drive 2 capacity is stored in 1 k byte units (Initial and card New QO1CPU)
capacly removal)
The use conditions for memory card A are stored as bit patterns (in use when
ON).
The significance of these bit patterns is indicated below:
bo : BOOT operation (QBT) | b8 : System Q
b1 : Parameters (QPT) b9 : CPU fault history (QFD) CPU
b2 : Device comments (QCD)| bA : SFC trace (QTS) S (except
b3 : Device initital value (QDI)| bB : Local device (QDL) (Status change) New Q00JCPU
b4 : File Register (QDR) bC: QO0CPU
b5 : Trace (QTS) bD :
b6 : bE : Q01CPU)
b7 : bF :
MemorycardAuse | Memory card A use
SD604 conditions conditions
The use conditions for memory card A are stored as bit patterns (in use when
ON).
The significance of these bit patterns is indicated below:
b0 : BOOT operation (QBT) | b8 : Simulation data (QDS)
b1 : Parameters (QPT) b9 : CPU fault history (QFD) S
b2 : Device comments (QCD)| bA : SFC trace (QTS) New QnACPU
b3 : Device initital value (QDI)| bB : Local device (QDL) (Status change)
b4 : File Register (QDR) bC:
b5 : Sampling trace (QTS) bD :
b6 : Status latch (QTL) bE :
b7 : Program trace (QTP) bF :
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Appendix A

Special Registers (SD)

Memory Cards

. - . ACPU Valid
Number Name Meaning Description Set by (if set) | register for:
DO[I[I[T| ™
Indicates memory card B models installed
bF b8b7 b4 b3 b0
[0« > 0] \ |
Drive 3 0: Does not exist S New System Q
(RAM) 1: SRAM (Initial) CPU
Thfe vzlue fgr drive 4 Drive 4 0: Does not exist
lbserl:);iseoit has (ROM) (1: SRAM)
built-in FLASH ROM. 2: ATA FLASH
3: FLASH ROM
Memory card B Memory card B
SD620 models models
Indicates memory card B models installed
b15 b8b7 b4 b3 b0
[0« > 0f \ |
Drive 1 0: Does not exist | S | New QnACPU
(RAM) 1- SRAM (Initial)
Drive 2 . .
(ROM) 0: Does not exist
2: EEPROM
3: FLASH ROM
Drive 3 capacity is stored in 1k byte units S New System Q
With a Q CPU, this value is fixed to "61" because of the built-in 61k RAM. (Initial) CPU
Drive 3 (RAM) . . Q2(S1
SD622 capaclly Drive 3 capacity . ng )
Drive 3 capacity is stored in 1k byte units e New Q4A
pacty t (it Q4R
CPU
Q2(81)
Q3A
Drive 4 (ROM) : . . - . . S Q4A
SD623 capacty Drive 4 capacity | Drive 4 capacity is stored in 1k byte units (Iniial) New Q4AR
System Q
CPU
Drive 3 use Drive 3 use The use c.onqition of drive 3 is indicated by bit 4: S Q00JCPU
conditions conditions b4 = OFF: Drive 3 is not used (Status change) New Qo0CPU
b4 = ON: Drive 3 is used to store file registers u 9 QO1CPU
The use conditions for memory card B are stored as bit patterns
(In use when ON)
The significance of these bit patterns is indicated below:
b0 : BOOT operation (QBT) |b8: System Q
b1 : Parameters (QPA) b9 : CPU fault history (QFD) CPU
Drive3and 4 use | Drive 3 and 4 use b2:: Devics comments (QCD) bA : SFC trace (QTS) S (except
conditions conditions o ?ﬁ'ﬁe(g'u?‘%' value (@0 Eg ; Local device (QDL) (Status change) New QO0JCPU
bS5 : Trace (QTS) bD: QO00CPU
b6 : bE : QO1CPU)
b7 : bF :
SD624
The use conditions for memory card B are stored as bit patterns
(In use when ON)
The significance of these bit patterns is indicated below:
b0 : BOOT operation (QBT) | b8 : Simulation data (QDS) Q2(81)
b1 : Parameters (QPT b9 : CPU fault history (QFD)
Memory cadB | Memory card B 52  Doica Gomments (QCD)| bA : SFG ace (AT s New o
use conditions use conditions b3 : Device initital value (QDI) bB : Local device (QDL) (Status change) Q4AR
b4 : File Register (QDR) bC:
b5 : Sampling trace (QTS) bD: CPU
b6 : Status latch (QTL) bE :
b7 : Program trace (QTP) bF:
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File Register Information
. - . ACPU Valid
Number Name Meaning Description Set by (if set) | register for:
DO[I[I[] )
SD640 | File register drive | Drive number | Stores drive number being used by file register (Status change) New
SD641 Stores file register file name (with extension) selected at parameters or by use
of QDRSET instruction as ASCII code.
SD642
b15 b8 b7 )
SD643 File register File register SD641 2nd character 1st character S
D644 file name file name SD642 4th character 3rd character (Status change) New
SD643 6th character 5th character [
SD645 SD644 8th character 7th character
SD645 | 1st char. of extension 2EH (.)
SD646 SD646 | 3rd char. of extension | 2nd char. of extension
File register File register . o . S
SD647 capacity capacity Stores the data capacity of the currently selected file register in 1 K word units (Status change) New
sppdg | Fileregister File QIS 1 g1 s the curently selected fileregister block numb S DY035
black number block number ores the currently selected file register block number. (Status change)
; ; Stores the comment drive number selected at the parameters or by the S
SD650 Comment drive Comment drive QCDSET instruction. (Status change) New
SD651 Stores the comment file name (with extension) selected at the parameters or
by the QCDSET instruction in ASCII code.
SD652
b15 b8 b7 b0
SDS3 Comment file ) SD651 2nd character 1st character S
SDB54 name Comment file name SD652 4th character 3rd character (Status change) New
SD653 6th character 5th character
SD655 SD654 8th character 7th character
SD655 | 1st char. of extension 2EH (.) °
SD656 SD656 | 3rd char. of extension | 2nd char. of extension
(except
Qo0JCPU
D660 Boot Qesignation file | Stores the drive number where the boot designation file (*.QBT) is being S New QO0CPU
drive number stored. (Initial) QO1CPU)
SDe6 Stores the file name of the boot designation file (*.QBT).
SD662 ) b15 b8 b7 b0
Boot operation
SD663 designation file ) SD661 2nd character 1st character
Fl(lj:;anma%(o);?ﬁ)gt SD662 4th character 3rd character | S i New
SD664 9 SD663 6th character 5th character (nial)
SD664 8th character 7th character
SD665 SD665 | 1st char. of extension 2EH (.)
D666 SD666 | 3rd char. of extension | 2nd char. of extension
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Instruction related registers
. - . ACEU Valid
Number Name Meaning Description Set by (if set) | register o
DO[I[II] '
SD705 [ ]
During block operations, turning SM705 ON makes it possible to use the mask (except
Mask pattern Mask pattern | pattern being stored at SD705 (or at SD705 and SD706 if double words are U New Q00 JpCPU
SD706 being used) to operate on all data in the block with the masked valus.
QO0CPU
QO1CPU)
Number of
vacant com- . _—
D714 munication 01032 Stores the ngmber of vacant blocks in the communications request area for _ S . V9081 QnACPU
request regi- remote terminal modules connected to the AJ71PT32-S3. (During execution)
stration areas
SD715 Patterns masked by use of the IMASK instruction are stored in the following
D716 manner:
. |M/-\SK b15 s b0 S
n:gsz:t't‘)er;n Mask pattern so716[151 1411131211130 19718117 116115114 113112111110 | (Dyving executon New .
o717 sD716{131113011291128112711261125112411231122112111201119: 11811171116
SD717||4711461145114411431142114111401139 11381137 11361135113411331132
SD718
o7 Accumulator Accumulator | For use as replacement for accumulators used in A-series programs. S New
Prograrm No. Program number
destination for gramf Stores the program number of the program to be loaded by the PLOAD System Q
SD720 PLOAD destination for | ion wh . " is from 10 12 U New CPU
) L PLOAD instruction | instruction when designated. The destination range is from 1 to 124.
instruction
No. of vacant
registration I
D730 area for CC- 01032 Stores th.e ngmber of vacant registration areas for the request for ‘ S ‘ New QnA CPU
Link communi- communication with the intelligent device station connected to A(1S)J61QBT61.|  (During execution)
cation request
(]
. . SD that temporarily stores keyboard data input by means of the S (except
Sb736 PKEY input PKEY input PKEY instruction. (During execution) New QOO0JCPU
QO0CPU
QO1CPU)
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