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About this Manual

The texts, illustrations and examples in this manual only
explain the installation, operation and use of the
GX IEC 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.
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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.
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Course Overview and Requirements Modular PLC Training Hardware

1 Course Overview and Requirements

This course has been specially produced as an introduction to Mitsubishi’s Q-Series range of
modular PLC’s utilising the GX-IEC Developer Version 7 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-IEC Developer programming
system. The second section deals with the PLC hardware configuration and operation, whilst
the remainder covers the use of Mitsubishi’s IEC61131-3 programming system, which is illus-
trated using worked examples.

This material covered in this document complements and provides a lead-in to the ‘follow-on’
course; “Q-Series Advanced Training - Using GX-IEC Developer”.

Itis assumed that student will have a sound working knowledge of the Microsoft Windows oper-
ating environment.

1.1 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 IEC 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
_Electrlc_:al 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
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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 inte-
grated into PLC based control systems, pro-
viding the operator 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 IEC 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.
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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.
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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 IEC 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

1.2 3 45 6 7 8
+ [00]20] 4050 20 [ A]ca [€a [ioa[120[140[10
. al |13l leleledletlete e telede e
Extension | SINISTSIS TS IS IS IS IS IS TS LS
Cable | Ej /¢ / _f- 4 7 /s i’ / / /¢ : !
® | |5 |1e|sF|eF| 77| oF | BF|DF |FF [117)12e]15F 17F

Extension base unit{Q612B)

9 10 11 +—Slot No.

# The figure shows the configuration
when 32-1/0 modules are
loaded to each slot.

Extension base unit(QA1568B)

l Power supply module
§ A5 46 47 48 49 50 51 52

5AD|5CO|5E0| 600|620 |640|660| 530
. ’ ’ { ¢ I i ¢

? YISISISISI S TS
’

5BF|50F |5FF|61F|63F |65F |67F|6oF
Extension base unit{QA1S68B)
/ Power supply module

¥ 53 54 55 56 57 58 59 60
cAnfsColsE0]700[720 [740{760[720

[ W

— Power supply module
1st extension
stage l $ 1213141516 17 18 1920 21 22 23
180{140(1C0|1E0[200[220|240[ 260|280 |240[2C0| 2E0
N e e e e s
r'@ SO TSI ISUSTSISTSISS]S
®%  |1oF 11D FF|21F|23F|25F| 27E ook [2BFl2DH 2FF
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v
When module is installed,
an error ocecurs.
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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 e @
o o= S i

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)
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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 ) [[%

Memory card loading-|
connector

RUN/STOP switch

RESET/L.CLR switch

(For Q0O0CPU and Q01CPU

the RESET switch is combined
with the RUN/STOP switch)

USB connector (not for
Q00, Q01 and Q02CPU)

RS232 connector

LED Display

QOBHCPU —

|| Green: Qmode

MODE @ ]
RUN @ —1 | ON: During operation in “RUN" mode

OFF: During “STOP" mode or after detection of an error
occurrence that stopped the operation

BAT. ]
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 @ 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
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CPU Modules

Q CPU DIP Switch Functions:

System protection

+ON SW / OFF: No protection

R ON: Protection

= ]2

- ] 4 Used to specify where parameters are stored

|5 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)

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

RESET L.CLR

RUN: CPU executes sequence program

STOP: The execution of the sequence program is stopped

latch area.

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

(Not available for QOOCPU 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
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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

Training Manual GX IEC Developer



Digital Input and Output Modules The Hardware

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 {Positive Common Type)
Specifications - Appearance
Number of input points
Isolation method
Rated input voltage 24VDC (+20/-15%, ripple ratio within 5%)
- Qx40
Rated input current 01234567
Input derating 89ABCDE
ON voltage/ON current 19V or higher/3mA or higher
OFF voltage/OFF current 11V or lower/1.7mA or lower >
Input impedance Approx. 5.6k g
1ms/5ms/10ms/20ms/70ms or less (CPU parameter setting) s el 0
Response OFF: 10N Initial setting is 10ms. i 2 K
time Tms/5ms/10ms/20ms/70ms of 1ess (CPU parameter setting) b j 2
ON to OFF i i -1 3
Initial setting is 10ms. B
Dielectric withstand voltage S560VAC rms/3 cycles (altitude 2000m (6557.381t.)) :3 } :
Insulation resistance 10M 82 or more by insulation resistance tester ol b 6
By noise simulator of 500Vp-p noise voltage, 14's noise width o 3
Noise immunity and 25 to 80Hz noise frequency :-;; 3
First transient noise IEC61000-4-4: 1kV .8 9
Protection of degree LG 4y
Common terminal arrangement 16 points/commeon (common terminal. TB17) e X B
Number of I/O points 16 ('O allocation is set as a 16-points input module) ""F—ﬁ C
Operation indicator ON indication (LED) :P“_“‘ D
External connections 18-point terminal block (M3 X6 screws) e E
Applicable wire size 0.3 to 0.75mm< core (2.8mm (0.11in.) OD max.) i::m & _
Applicable crimping terminal R1.25-3 (sleeved crimping terminals cannot be used.)
5VDC intemal current consumption 50mA (TYP. all points ON)
Weight
Input Circuit Detail
External Conneclions Terminal Block Number Signal Name
TB1 X00
TB2 X01
TB3 X02
TB4 X03
TB5 X04
LED TB6 X05
] ot e I T
—> TB8 X07
TB9 X08
TB10 X09
1811 X0A
TB12 X0B
TB13 Xoc
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.

1C24-R2
i da e

TEU 00 NEU [
[ $005 S0 Joe

L o oo RD

[ PEs® =

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

2-42 2% MITSUBISHI ELECTRIC



The Hardware

Special Function Modules

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 DY =——= :
+0 O— [—a— 0 00— (o
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
L—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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— IfMOis 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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3

3.1

Programming

Concepts of the IEC61131-3 Standard

IEC 61131-3 is the international standard for PLC programs, defined by the International Elec-
tromechanical Commission (IEC). It defines the programming languages and structuring ele-
ments used for writing PLC programs.

This system enables structured programs to be created using a high degree of modularisation.
This provides increased efficiency, where tested programs and routines may be reused with a
reduction of the number of programming errors.

Through use of structured programming techniques, IEC1131-3 eases fault finding procedures
as individual operational program elements may be examined independently.

One important advantage of IEC61131-3 is that at assists in project management and quality
control procedures. In particular, the structured methods encompassed within IEC61131-3 aid
the Validation of processes incorporating PLC’s. In fact, in some industries it is now considered
mandatory to adopt this approach of structured programming. This is commonplace in the Phar-
maceutical and Petrochemical industries where some processes can be considered safety criti-
cal.

Itis considered, in some quarters that the IEC method of programming requires excessive work
to create the final code. However, it is generally accepted that the advantages a structured
approach has to offer over “un-structured” and “open” programming techniques makes
IEC61131-3 a worthwhile advantage.

PLCopen

lished in order to further the use of IEC61131-3 throughout users of Industrial Con-

%Tf PLCopen is an independent vendor and product organisation that has been estab-
% trol Systems. This organisation has defined 3 levels of compliancy for the design

and implementation of systems to IEC61131-3.

PLCopen has established:

@® an accreditation procedure

® accredited test institutes

@ development test software, shared amongst members
@ a defined certification procedure

@® members with certified products

This assures compliancy now, and in the future.

PLCopen Certification

159 61131-3

Mitsubishi’s GX-IEC Developer is fully compli-
ant with PLCopen to “Base Level IL’ (Instruc-
tion List) and “Base Level ST” (Structured
Text) and has been fully certified to these
standards.
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3.2 Software Structure and Definition of Terms

In the following section, the primary terms used within GX-IEC Developer will be defined:

® POU’s

GLOBAL VARIABLES

LOCAL VARIABLES

USER DEFINED FUNCTIONS & FUNCTION BLOCKS
TASK POOL

PROGRAM EDITORS:

— Instruction List

— Ladder Diagram

— Function Block Diagram

— Sequential Function Chart
— Structured Text

— MELSEC Instruction List

3.2.1 Definition of Terms in IEC61131-3

Projects

A Project contains the programs, documentation and parameters needed for an application.

POU - Program Organisation unit

The structured programming approach replaces the former unwieldy collection of individual
instructions with a clear arrangement of the program into program modules. These modules are
referred to as Program Organisation Units (POU’s), which form the basis of the new approach to
programming PLC systems.

Program organisation units (POU’s) are

used to implement all programming tasks.
FOU1

POU 2
POU 3

POU 4

eProgram Modules

POU 5

POU 6

POUT

POU 8

T

There are three different classes of POU’s, classified on the basis of their functionality:

® Programs
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® Functions

® Function Blocks

Tasks

POU-Pool

POU1

Task 1

Program

POU 2
Function

FOU 3
Program

POU4
Program

POU 5
Function block

POU 6
Program

POU 7
Pragram

FOU 8
Functio

POU1

FOU3

FOU 4

Task 2

POU B

POUT

i

il

in tasks

Main PLC program

Task 1

N

-
Task 2

Taskn

POU 1
Instructions
Functions
Function blocks

POUE
Instructions
Functions
Function blocks

A
-~
POU 3
Instructions
Functions
Function blocks

/

-

POUT

Instructions

Funclions
Function blocks

POU n-1
Instructions
Functions
Function blocks

o
Y
POU n
Instruclions
Functions
Function blacks

POU 4
Instructions
Functions
Function blocks

|

h

POU’s declared as Function Blocks can be considered as programming instructions in their
own right and they can be used as such in every module of your programs.

The final program is compiled from the POU’s that you define as programs. This process is han-
dled by the task management, in the Task Pool. Program POU’s are put together in groups
referred to as “Tasks”.

The Program POU’s are grouped together

In turn, all the tasks are grouped
together to form the actual PLC

program.

Most PLC programs consist of areas of code which perform specific tasks. They may form part of
one large program, or be written in sub-routines, with program control instructions to select the
current routine i. e. CALL, CJ etc.

Training Manual GX IEC Developer



Software Structure and Definition of Terms Programming

Typical PLC program event sequence

Step0 [— Program Routine #1 —
Manual Contrel Sequence

Step 235 [— Program Routine #2
Auto Control Sequence

Step 1433 Program Routine #3 |
°p Heating Control Sequence

In the above program, GX IEC Developer considers that each program routine which carries out
a specific task to be a POU or program organisation unit.

Each POU can be written using any of the supported editorsi.e. LD, IL, FBD, SFC, ST as shown
below:

Event
TAS K Interval Priority
@
* @
| ’ ’
POU1(|((POU2|(POU3||POUA4 POU7|(POUS
PRG PRG PRG PRG PRG PRG
. SFC FBD ”_ LD IL, ST IL, ST MELSEC ST
§ Step ] & i LD“fle _| A LD LD ”_ T
Transition| | | ST %QX10 —| lESE‘: FBD Do THEN Y10
User User oUTvio| [ERESSILL
o Local Local Local Local Local Local Local Local
g variables variables variables variables variables variables variables variables
é Global Variables

Overall Project Configuration illustrating POU integration using SFC, FBD, IL, LD and MELSEC
IL and ST format programs.

POU Pool

A Project will consist of many POU’s, each providing a dedicated control function and held in a
POU Pool. Each POU could be written in any of the IEC editors. Therefore in any given project,
the best language for the required function can be chosen. The compiler will assemble the pro-
ject into code the PLC can understand but the user interface remains as written.

In this way, perhaps complicated interlocking routines, could be written in a ladder POU, whilst
complex calculations or algorithms, might be better suited to one of the textual, or FDB editors.

It is the choice of the designer/user but this environment allows flexibility.
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T8 training - GX IEC Developer

:}E\‘ﬂ]sﬂ. Object Edit Tools Onlne Debug View Extras Window Help
fﬁ'@|@i§lﬁ|@n’:&\rﬂ I i s

|| ﬂ| L
training

m Project [e:\MMPProf\GXIEC_Proj\training]
-1 Library_Pool
& PLC_Parameter
=" Task_Pool
" MAIN [Prio = 31, Event = TRUE]
" OUTFEED (Frio = 31, Evert = PRESS_RLUN)
‘8§ DUT_Pool
'@ Global Vars
= 43 POU_Pool +

e

alx

=-Q@" COMVEYDR_1 [PRG)

=@ CONVEYOR_2 [PRG]

= @& DISPENSER [PAG]

# 9@ DIVERTER_CONTROL [PRG]
& @ OUTFEED_COMYEYOR [PRG)
= @ OVEN_CONTROL [PRG)

diob Body [LD)
=0 PRESS_MOTOR [PRG]
= o TEMP_PID [PRG]
® T WEIGHT_CALCS [PRG]

Project | 9. Calltres Used

Ready

POU Pool contains all Project Programs (PRG)

Each POU is given a name to identify it’s
function.

The project structure is therefore, in smaller,
more manageable parts

If for instance, a problem 1s found with the Press

Control system, simply open the
PRESS CONTROL POU to find all ple code
associated with this function.

Traditionally the whole program would be
searched.

THIS MAKES FAULT FINDING EASIER

Building a project will be dealt with later.

' 0950 SeclevetD @2A5(H] | \MMPPropEAIE C_Projstianing

Above an example of the GX-Developer display is shown illustrating an example POU Pool.

Composition of a POU

Header Body

Global
variables

d
N

I

| Local
| Va”g?"-‘s PLC program of POU 1
|

|

|

POU 1

N\

Header Body

/

|

| chal

| vang?les PLC program of POU 2
| Pou2
|
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Definition of Variables — GLOBAL and LOCAL
@® Variables

Before a program can be constructed, it must be decided what variables are going to be re-
quired in each particular program module. Each POU has a list of Local Variables, which
are defined and declared for use only for use within a particular POU. Global Variables can
be used by all the POU’s in the program and are declared in a separate list.

@® Local Variables

When program elements are declared as Local Variables, GX IEC Developer, automati-
cally, uses some of its System Variables, as appropriate storage devices within a specific
POU. These variables are exclusive to each POU and are not available to any other routine
within a project.

® Gilobal Variables

Global Variables can be regarded as “shared” variables and are the interface to physical
PLC devices. They are made available to all POU’s and reference an actual physical PLC
I/0 or named internal devices within the PLC. External HMI and SCADA devices may inter-
face with the user program using Global Variables.

IEC61131-3 Verses MELSEC Variables

GX IEC Developer supports program creation, using either symbolic declarations (tag names),
or absolute Mitsubishi addresses (X0, MO etc), assigned to the program elements.

The use of symbolic declarations complies with IEC 61131.3.

If symbolic declarations are used, then the tag names must be cross referenced to real PLC
addresses.

Local Variable List

For a particular POU to access a Global Variable, it must be declared in its Local Variable List
(LVL), in the POU Header.

The LVL can be made up of both Global Variables and Local Variables.

A Local Variable can be thought of as an intermediate result, i.e. if the program performs a five
stage calculation, using three values and ending with one result, traditionally, the programmer
would construct software, which produced several intermediate results, held in data registers
before ending with the final register result.

It is likely that these intermediate results, serve no purpose other than for storage and only the
final result is used elsewhere.

With GXIEC Developer, the intermediate results can be declared, as Local Variables and in this
case, only the original three numbers and the result, declared as Global Variables.

The Global Variable List

The Global Variable List (GVL) provides the interface for all names, which relate to real PLC
addresses, i.e. I/0 data registers etc.

The GVL is available and can be read by all POU’s created in the project.
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Task Pool and Task Manager

If we now think of our routines as POU’s written for each function and given names, we can cre-
ate a Task for each of our assigned POU’s.

Each Task can have different operating conditions, or events.

@® Task #1 only runs when a tag named, ‘Man_On’ is true.
@® Task #2 only runs when a tag, named, ‘Auto_On’ is true.
® Task #3 runs all the time (event = True denotes this)

These tag names would be declared as Global Variables and assigned to PLC bit devices (they
could be addresses i.e. X0).

Task #1 - Manual POU - Manual
Event =Man_On Manual Contrel Sequence

Task #2 - Auto

Event =Auto_On POU - Auto

Auto Control Sequence

Task #3 - Main POU - Heating
Event =True Heating Control Sequence

Consider our original control program. Conditional Jump (CJ) instructions could be used to iso-
late, either routines #1 or #2, when not in use. The Heating control routine is always required to
run.

Auto Selected - CJ over Manual Routine

stepo |—| Program Routine #1
Manual Contrel Sequence

-
Manual Selected - CJ over Auto Routine

Step 235 — Program Routine #2
Auto Control Sequence

Always Execute Heating Routine

Program Routine #3

Step 1433 Heating Control Sequence

If these routines are considered as tasks, then routines #1 & #2, are driven by event, i.e. when
either auto or manual is selected, whereas, routine #3 is always on.
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Task #1 - Manual POU - Manual
Event =Man_On Manual Control Sequence

Task #2 - Auto

Event =Auto_On POU - Auto

Aute Control Sequence

Task #3 - Main POU - Heating
Event =True Heating Control Sequence

When GX IEC Developer compiles the project, it automatically inserts, program branching
instructions, into the program, in line with event driven tasks.

A Task can have more than one POU assigned to it, typically, a task where Event = True, would
contain all POU’s which needed to operate every scan of the PLC. A POU of a particular name
cannot be assigned to more than one task in any one project.

NOTE Any POU’s not assigned to Tasks, ARE NOT SENT TO THE PLC during program transfer.
Don’t forget — this applies to the default download. Tasks can be prioritised, either on a time
or interrupt basis.

The Task Pool contains all the assigned Tasks in the project.

" - -
:_3 taining - GX IEC Developer

|| project Object Edt Iook Onine Debug View Extras Window Help
[FR|EGE|: m@-«- 20 eMMe sl aamu

traming =lx
@IPlopu [e:\MMPFPro\GKIEC_Proj\traming] , L.
B Loy P Shown is a Task Pool, containing two Tasks.
= D Task_Pool <«
e: MAIM [Pric = 31, Event = TRUE)
B SUT Po 7 et = FRESS.AUN) Task MATN is an Event = True Task and
%4 DUT_Pool =
g Global Vars . . .
= & POU_Pool therefore, it and all it’s associated POUs are
- ulf CONVEYOAR_1 [PRG]
< o CONVEYDA_2(FRE) processed, every scan by the PLC.

= oF DISPENSER [PRG]
=g DIVERTER_CONTROL [PRG]
= OF DUTFEED_CONVEYOR [PRG)

e et e el Task OUTFEED is an event task, where the
B oS ST e event 1s, Event = PRESS RUN, which is a
+-ag TEMP_FID [PRG) .

- u:f WEIGHT_CALCS [FRG) Global Variable.

This Task 1s only scanned by the PL.C when
variable PRESS RUN is true.

The design philosophy inthis example was to
mterlock the outfeed system, so that the PLC did
not scan this code unless the press was running,

Building Tasks will be dealt wath later.

i) nﬂ|£ Caltree | 98 Usedby |

Ready [ 0954 [Seclevet D [G245(H] [ \MMPPoNGHIEC_Prof\tianing

The Task Manager allows the user to efficiently manage the PLC scan, ensuring that only the
routines that require scanning are executed. It also provides an easy method of allocating spe-
cific routines to events and timed or priority interrupts.
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3.2.2

The software engineer need only be concerned about the program content, not whether the
branch instructions are correct and obey the rules.

Machines/processes, consisting of standard parts, can have individual POU’s written for each
part. The full machine may consist of many POU’s.

For each variant of the machine, the supplier can choose to assign to the Task Manager, only
the relevant POU’s, for that machine, as only POU’s assigned will be transferred to the plc on

download.

System Variables

The device ranges that GX IEC Developer allocated to system variables can be edited here.
This feature is displayed using the Options command under the Extras menu:

i Crozs Reference
i CEW-Expart
i Editing
i General
i Graphic
i Impart/Export
i LD-Guided Mode
i LD ariable Mame
i Monitar Indication
‘o Monitor Mode
i ST Editar
i Toaltips
i Transition Condition
i Wariable Selection
¢ b Zoom Header/Body
[=I- Project Options
i Code Generation
i Online Change

&

FHetentive [ST]

-

—'Wwhord range —Bit range
oD R e (O
[6144 = 1o [12287 = [4036 = to [or91 =
— Timers — Labels [F]
Standard (T) [2048 = to [a035 =
[64 :| to [2047 :j
—Step flags (5]

— Counters [C]

Fz = o iz =

Dizplay program size

Dizplay uzed ranges

X

Help |

(] Cancel

Systen variable ranges for the actual project. Available if an Q/QnA project is open.

® Word range

D: D devices are used as word system variables.

R: R devices are used as word system variables.

W: W devices are used as word system variables.

From/to: PLC type dependant, as defined in the parameters.

® Timers

Standard (T) — From/to: PLC type dependant, as defined in the parameters.

Retentive (ST) — From/to: PLC type dependant, as defined in the parameters.

® Counters (C)

From/to: PLC type dependant, as defined in the parameters.

Training Manual GX IEC Developer



Software Structure and Definition of Terms Programming

3.2.3

Bit range
M: M devices are used as bit system variables.
From/to: PLC type dependant, as defined in the parameters.

Labels (P)

From/to: PLC type dependant, as defined in the adequate CNF file

Step flags (S)

From/to: PLC type dependant, as defined in the adequate TYP file

Display program size

A summary of the used program size is displayed on a separate dialog box. If the program
is not compiled the dialog shows a "?" character instead of the program size. If SFC or SUB
programs are not available for this CPU, the correspondent line will be grayed.

Display used ranges

A summary of the used system variables ranges is displayed on a a separate dialog box.

System Labels

System Labels, shown in the system variable listin chapter 3.2.2 are used by GX IEC Developer
for internal management of the project. GX IEC Developer allocates system labels for the follow-

ing:

Network Labels
Event Driven Task (not EVENT = TRUE)
User Defined Function blocks (one per function block - unless Macro Code)

System Timers (These are used by the Task Manager, for interval triggered tasks and local
Timers.)

Used System Devices

To read GX IEC Developer’s device allocation to system variables usage, the Display used
ranges button should be clicked and the following notification will be displayed:

Used System Devices @

|lzed System ‘wiords; 0of 6144
|lzed System Bits: 0 of 4096
IJzed SFC Flags: 0 of 3132
Jzed Timers: 0of 1934
Ilzed Acumlt Timers: Oof0
|lzed Counters: Dof 512
Jzed Labels: 0 of 2048
Jsed Interrupt Labels: 0 of 256

Cloze

3-10
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3.3

3.3.1

Programming Languages

GX IEC Developer provides separate editors for all the following programming languages,
which can be used to program the bodies of your programs:

Text Editors
@ Instruction List (IEC and MELSEC)
@ Structured Text

Graphic Editors

® Ladder Diagram

® Function Block Diagram
® Sequential Function Chart

With the exception of the Sequential Function Chart language, all the editors divide PLC pro-
grams into sections, referred to as "Networks". These Networks can be given names (labels),
which can consist of up to a maximum of 8 characters terminated with a colon (:). These net-
works are numbered consecutively and can be used as destinations for branching commands.

Text Editors

Instruction List (IL)

The Instruction List (IL) work area is a simple text editor with which the instructions are entered
directly.

An Instruction List consists of a sequence of statements or instructions. Each instruction must
contain an operator (function) and one or more operands. Each instruction must begin in a new
line. You can also add optional Labels, Modifiers and comments to each instruction.

Two different types of Instruction List are used:

® |EC Instruction List

IEC Instruction Lists are entered and edited in exactly the same way as MELSEC Instruc-
tion Lists. The following programming differences need to be observed, however:

— MELSEC networks in IEC IL

You can include MELSEC networks in IEC Instruction Lists, thus providing access to
the MELSEC system instructions.

— The accumulator

The accumulator is a result management system familiar from high-level languages.
The result of every operation is stored in the bit accumulator directly after execution of
the instruction. The accumulator always contains the operation result of the last instruc-
tion executed. You do not need to program any input conditions (execution conditions)
for the operations; execution always depends on the content of the accumulator.

For more information about IEC Instruction List, please refer to chapter 16.

® MELSEC Instruction List

MELSEC Instruction Lists are entered and edited in exactly the same way as IEC Instruc-
tion Lists. However, you can only use the MELSEC instruction set; IEC standard program-
ming is not possible.
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LD v Example of a MELSEC Network
CJ P20
LD x1
MELSEC || POL b
LD 2
P20 ouT LA
MELSEC

Structured Text

Structured Text is a helpful tool. Especially programmers coming from the PC world will enjoy
this tool. If they program carefully and think about the way of working by PLC, they will be glad
with this editor.

The Structured Text editor is compatible to the IEC 61131-3, all requirements are fulfilled.

(*Example showing Structured Text™)  Example for Structured Text
Y20=x10,

Y21:=%11 AND X12 OR ¥13;
MO:=(W1 AND (M2 OF M3)) OR ¥14:

An example of Structured Text programming is given in chapter 17.

3.3.2 Graphic Editors
Ladder Diagram
A Ladder Diagram consists of input contacts (makers and breakers), output coils, function
blocks and functions. These elements are connected with horizontal and vertical lines to create
circuits. The circuits always begins at the bus bar (power bar) on the left.
Functions and function blocks are displayed as blocks in the diagram. In addition to the normal
input and output parameters, some blocks also have a Boolean input (EN = ENable) and output
(ENO = ENable Out). The status at the input always corresponds to that at the output.
[pEM0_LD [PRE] Body ILD) O] Example for Ladder diagram
1 . . Input1- Lo . T|MER_M . P . =
| | EN ENO~ - - - - - - - -
- TIMERIC TCail S
< 00— TWalue
. - SET_RET1 -
SET_RST
. “EN END -~ - o .
- - Inpul2— SET Q0 —Owtputt - - - - -
-~ TIMER1S— RST | R
2
e -
© TimertN— _IM —DATA . :
Eingangl - - - - - STRA M | ©YIE
I ENENO— >
4 - ¥F - STRAR M | ----- ¥1F B
I} ENENO—— | v :
’ o LILI
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- TimerTC
- TitnerT1

- TimerTS1

Function Block Diagram

Comeln——
Drwe Oyt —
- Alarmm—o

Example for Function Block Diagram:

AND

AND

TIMER_M ‘ :
EMNO

“ EM
—— TCail :

—— TWalue

——Barriar!-

- RST M :
— ENM  EMNO -~ - -
- d ——Comeln-

All instructions are implemented using blocks, which are connected with one another with hori-
zontal and vertical connecting elements. There are no power bars.

In addition to the normal input and output parameters, some blocks also have a Boolean input
(EN = ENable) and output (ENO = ENable Out). The status of the input always corresponds to
the output status.
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Sequential Function Chart

Sequential Function Chart is one of the graphical languages. It can be regarded as a structuring
tool with which the sequential execution of processes can be represented clearly and compre-
hensible.

The only possible program organisation unit in SFC is the program.

Sequential Function Chart has two basic elements, Steps and Transitions. A sequence consists
of a series of steps, each step separated from the next by a transition. Only one step in the
sequence can be active at any one time. The next step is not activated before the previous step
has been completed and the transition is satisfied.

Initial ‘ Example for Sequential Function Chart
_’JTHUE _;JFALSE
STEP 1 ‘ STER 2 ‘
| TRUE | TRUE
T T
[
FIMNAL ‘
| TRUE

—H

3-14
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3.4 Data Types
GX IEC Developer supports the following data types.
3.4.1 Simple Types
Data type Value range Size Applicable Devices / PLCs
BOOL Boolean Bit Device 0 (False), 1 (True) 1 bit X, Y,M, B
INT Integer -32768 to +32767 16 bit
Register | .2 147,483.648 to . |DW.R
DINT Double Integer 2147483647 32 bit
WORD K4MO* 0 to 65,535 16 bit
Bit String X,Y,M.B
DWORD K8MO0* 0 to 4,294,967,295 32 bit
REAL Floating point value | 7 digits 32 bit All Q CPUs”
STRING Character String 20 Characters (default) 32 bit
R AllQ CPUs
TIME Time value T#24d0h31m23s64800ms to 32 bit

T#24d20h31m23s64700 ms

*

Note: Excluding some early version Q00J CPU’s
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3.4.2 Complex Data Types
ARRAYS
An array is a field or matrix of variables of a particular type.
For example, an ARRAY [0..2] OF INT is a one dimensional array of three integer elements
(0,1,2). If the start address of the array is DO, then the array consists of DO, D1 and D2.
Identifier Address Type Length
Motor_Volts DO ARRAY [0...2] OF INT
In software, program elements can use: Motor_Volts[1] and Motor_Volts[2], as declarations,
which in this example mean that D1 and D2 are addressed.
Arrays can have up to three dimensions, for example: ARRAY [0...2, 0...4] has three elements in
the first dimension and five in the second.
Arrays can provide a convenient way of ‘indexing’ tag names, i.e. one declaration in the Local or
Global Variable Table can access many elements.
The following diagrams illustrate graphical representation of the three array types.
Single Dimensional Array
JCIJC T
0 1 2 3 X
Identifier Type
Motor_Speed ARRAY [0..3] OF INT
- = Motor_Speed [3]
Two Dimensional Array Three Dimensional Array
v Y
I
T |
o o "
o i o s y p
Identifier Type Identifier Type
Motor Volts ARRAY [0..3, 0..3] OF INT Motor_Current ARRAY [0.3,0..2,0..2] OF INT
B - Motor vots 2,0 B = wotor_current[1,0,1]
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Data Unit Types (DUT)

User defined Data Unit Types (DUT), can be created. This can be useful for programs which
contain common parts, for example; the control of six identical silos. Therefore a data unit type,
called ‘Silo’ can be created, composing patterns of different elements, i.e. INT, BOOL etc.

When completing a global variable list, identifiers of type Silo can be used. This means that the
predefined group called ‘Silo’ can be used with the elements defined as required for each silo,
thus reducing design time and allowing re-use of the DUT.

Example use of a DUT

The following example shows the creation of a data type called Silo. The variable collection of
Silo contains two variables of the INT and one variable of the type BOOL.

i52 5ilo [DUT] : =] B
ldentifier Type Initial Comment =
0|temperature [NT .
1 lvalume [T |0
2|Emergency OFF BOOL |FALSE
1 [ []

How to declare the DUT

Double-click on Global_Varsin the Project Navigator window and enter the following lines in the
global variables declaration table.

o =10J ]

Clasgs Identifier MIT-Addr. | IEC-Addr. Type Initial =
WAR_GLOBAL > |Sila_1 Silo
VAR GLOBAL  =|Silo 2

Type Selection Ed

EEE Global ¥ariable List

'
=

=cy

: Types \
AL Sio | >
Magdacturer_Lb _——
Standard_CHT
| M
— Type Class

=
4| | b

The variables are stored in the Global Variable List. The structure of both variable, Silo_1 and
Silo_2, is identical, so to reference the individual variable of each DUT you only need to prefix
their names with the name of the respective global variable.
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T —
Silo_01
{ Manitanng
1 00— IM_Temparature OUT_Temparaturs | 1 temparaturs
1 L 01— IN_Volume OLIT Maolurna — !
| | E IN_Alarm OUT_EmergancyiIFF | |
.5 Variable Selection o s
{ Segoe Waiables
{ [5in_1
1 Marfactueer Lk terpel A
Stardad Lin Lok ] P i A e ey
,L[ .;g-—-zé:eﬂcy_UFF
Type
ARy DT =]
- £ [patat T 7 )‘
{ IE [0 il |
WAR_GLOBAL Sio_1 - Sio [tempesstune ca i, volame ;= 0, _n!
Emeig=rcy OFF := FALSE]: ;l

[™ Mnimize dialog alte Appls Hew On

el hes | oo |

TR of

In this example a function block of the type “Monitoring” has been programmed for assigning the
register value and the Boolean input to the elements of the DUTs. Two separate instances
(Silo_01 and Silo_02 ) of this function blocks were then created for two silos.

e -
Sl ot - - - - :
Co : Maonitaring o
- D10 —— IN_Temperature OUT_Temperature !—-Sﬂo 1.temperature-
Sood o DN — IN_Vaolume OUT Yolume ,—-Slln 1 volurne
—J Ji IN_Alarm out EmergencyOFF ,—-B|In 1 Emergency OFF
Sik B2 - - - - - -
C : Monitaring o
D020 IN_Temperature OUT Temperature l—-Slln_Q.temperature-
1 D21 — IN_Volurme OUT_Volume ,—-S|In 2. volume
—J Ji IN_Alarm out EmergencyOFF ,—-S|In 2 Emergency OFF:

The GVL has been extended to define addresses for all elements of data unit types. Not defined
addresses are handled by the system.
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Training ———— a| x| 121 silo [DUT] ] (=] B9
[& Project [d:\MEU Projeki Identifier Type Initial Comment -
‘il Library_pool Ojtemperature INT .0
N Emetaniter 1volume INT |0
#-'( Task_Pool
=33 puT_Pool 2 Emergency_OFF BOOL _|FALSE | |
| L33 sio -
[+[]
N =lolx|
-0 Slo_monitoring [P Class Identifier MIT-Addr. | [EC-Addr. Type Iritial Comment Remark |
[ Hesder -0|VAR GLOBAL -|Sil_1 Silo
~fok [ody [L5] 1[VAR GLOBAL  »|Sin_2 Si
<

Data unit variable addresses

Silo_1 [5ila)

Mame [ Type | MIT-Addr [ IEC-ddy
temperatine INT D100 w0100
valare INT 0101 MW 101
Ermergeney_OFF BOOL [ Jr0.100

L | G|
ﬁ Project §g Callt 4 | » ¥ automatic filing ™ &l Types Export Impart | 0K I

Ready

| O 15:18 |GVL: 2 Declarations

To view all definitions at once (if more than one definition is available), DUT entries in the GVL
can be expanded by double-clicking the row number field.

£E2 Global variable List B -0 x|
Clazs |dentifier MIT-Addr. IEC-Addr. Type Initial e
YAR_GLOBAL Silo_1 temperature: D100 temperature: S6MWWO 100 Silo
.0 z feolume: D101 volume: %ahMW0.101

Emergency_OFF: M100 [Emergency_OFF: %M>D.100

+1|YAR_GLOBAL
WAR_GLOBAL v

Silo_2 temperature: D200 temperature; %MWWO 200 Silo

i8]

Ml
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3.4.3

MELSEC Timers and Counters

When programming standard Timers/Counters, an IEC convention must be observed:

Timer/Counter Coil is programmed:
Timer/Counter Contact is programmed:

Timer/Counter Value is programmed:

TCn/CCn
TSn/CSn
TNn/CNn

In the following example TO becomes TCO and TSO0. In this case Mitsubishi addresses have
been used, it is therefore vital to check the System Variable default T/C usage:

[&} timecount [PRG] Body [LD]
SSTART-1- - - - -

STen

100

TIMER_M
EN EnO

TColl

TWalue

CUTPUT 1.

IS[=] E3

In the following example, the counter has been programmed using identifiers which would have
to be declared in the Global and Local Variable tables:

i} timecount [PRG] Body [LD]
CETART-T -
: -TCO
: 100
2 .
TS0
3 . . o .
Counter-0_Input- -
- Counter_0_Contact
: 20
4 . . o .
Counter_0_Contact -
Multiplier
100

TIMER_M
EM ENO
TCail

Tvalue B

OUTPUT_1

COUNTER_M
EN ENO
CCail

MULTL 3 M :
N END
sl di
52

Cvalue :

M=l E3

RESULT 1
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4 Building a Project

In the next section, we will build our first project, initially using the Ladder Diagram editor.

Topics covered

Using the Project Navigator

Using the GVL with identifiers

Declaring variables in the Program Header
Creating programs with the IEC ladder editor
Programming IEC Timers/Counters

Commenting and Documentation

Downloading and Monitoring
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4.1 Starting GX IEC Developer
After starting GX-IEC developer from Windows, the following window will be displayed:
g/v Project Object Edt Tools Onjne Dsbug W¥iew Extras Window Help
e /V Empty Project NE
Project [d:\__Mitsubishi'p =10l I
il Library_Pool Class Identifier Type Initial Comment =
@@ Parameter o[vAR ~[|Ft_Sw _Trig BOOL FALSE
? ;Leiwk 1[VAR ~]|In_Pasn_Trig BOOL FALSE |
Py ;-‘“I:df:s::ConF\guratlun o | LI;
44 DUT_Pool
g Global_vars [EMAIN [PRG] Body [LD] —loix|
ipleF . Fuc;t Switch .Infusiliu.ﬂ Sensor F.'LSIJ\A . : -
e —> ‘r;m Bady [FE0] J_ o 1 = ENOd ;thswjrig
In_Pogition_Senser - - B . . . - PLEM .
In Posn I F EN ENO
Contral . . . . . s . . . . d ——In_Posn_Trig- - . . - .
g Ft_?w_JlTrlg \n_F‘jjnITng I\lnt_pr
Motor
Motolr-
(5]
el 1| |
e _>Ready
@ Application Title Bar
The Application title bar gives you the name of the open project.
® Menu Bar
The Menu Bar provides access to all the menus and commands used to control GX IEC
Developer.When you select one of the entries in the bar by clicking with the mouse, amenu
of options drops down. Options marked with an arrow contain submenus, which are dis-
played with additional options when you click on them. Selecting commands normally
opens a dialog or entry box.
GX IEC Developer menu structure is context-sensitive, changing depending on what you
are currently doing in the program. Commands displayed in light grey are currently unavail-
able.
©® Tool Bar
The Tool Baricons give you direct access to the most-used commands with a single mouse
click. The Tool Bar is context-sensitive, displaying a different collection of icons depending
on what you are currently doing in the program.
O Project Navigator Window
The Project Navigator is the control centre of GX IEC Developer. The Project Navigator
window is not displayed until you open an existing project or create a new one.
©® Editor (Body)
In this area the POUs can be edited. Each POU consists out of a Header and a Body.
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— Header

A header is an integral part of a program organisation unit (POU). It is the place where
the variables to be used in the POU must be declared.

— Body
Abody is anintegral part of a program organisation unit (POU). It contains the code ele-

ments and syntax of the actual program, function block or function.

0O Status Bar
This bar displayed at the bottom of the screen gives you useful information on the current
status of your project. Status Bar display can be enabled or disabled, and you can also con-
figure the individual display options to suit your needs.
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4.2

4.2.1

Application Program

Example: Carousel Indexer

The following application program will be used to illustrate the creation of a simple program
using the tools of GX-IEC Developer.

Operational Sequence

@ Momentarily operate foot switch to Index Carousel.
Carousel rotates — ‘In-Position’ Sensor turns OFF as carousel begins rotating.
‘In-Position’ Sensor turns ON when carousel reaches index position.

Assemble Product

© ® e e

Repeat Process (Go back to (D.)

Drive Motor
Y20

Proximity Switch
"In Position" I:Ij

X11

Foot Switch

"Index Carousel" ———»
X10

Product
MELSEC PLC I/O List: <— Assembly
Station

X10: Foot Switch
X11: In Position
Y20: Motor Drive

There are a number of issues that must be addressed when designing a PLC program for the
above application. Using a standard Start / Stop circuit is not possible without modification due
to the following difficulties:

@® The foot switch may be operated at random. Once activated, it may be possible for the
operator to forget to release the switch which may cause the table to continue to rotate past
its index position.

® Once “In-Position” X11 operates, it remains on, thus the table is prevented from re-index-
ing.
The design must therefore contain interlocks to prevent miss-operation as described above. An

alternative approach to the design would suggest the use of ‘Pulse Transition Logic’ by means of
the IEC or MELSEC “Edge Triggered” configurations.

2% MITSUBISHI ELECTRIC



Building a Project Application Program

The most appropriate command to use in this application is the MELSEC ‘PLS’ (Rising edge
Pulse). It has been adopted here instead of the IEC instruction R_TRIG (Rising edge Trigger)
instruction, which would also be suitable.

The following diagram illustrates the order of sequencing of the Carousel control. Note that the
rising edge of the foot switch triggers the motor ON, irrespective of the “In Position” sensor being
ON. When the table begins rotating, the “In position” sensor turns OFF a little later. The motor
continues to drive the Carousel Conveyer until the rising edge of the “In Position” sensor is
detected; this turns the motor OFF. Note that the foot switch continues to be held on. The Motor
can only start rotation when the foot switch is released and subsequently reactivated. Hence the
motor starts again on the rising edge of the Foot Switch being operated.

Timing Diagram of Carousel Control Logic:

Foot Switch

Motor

In Position
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4.2.2 Creating a New Project

@ From the Project menu, select New.

Zase
H Save
Sawve &5, .,
Other g

# Build Shift+AlE+E
Rebuild &l Shifb e
Transfer g

online Frogram Change S Ehr A

@ Choose the appropriate PLC type from the selection:

5
PLC series
.
PLC type Cancel |
|ao2H) -]

® Provide a name for the project in the project path field. In this case use “\GX-IEC
DATA\CAROUSEL’ and click on Create — as in the following illustration:

Project Path:

IE:HMELSEEHGXIEE DATANCAROUSEL

2

Create Cancel
o |
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The Wizard
The Project Startup Wizard will be displayed:

G¥ IEC Developer 7.00 New Project Startup Options il ll

N PIea&e.dﬁopse one of the following assistance options for creating
HOUr new _pr-:iect

" Ladder Diagram  Create a simple project consisting of one task and optionally 2 Sub
tazk. Each task contains one Ladder Diagram POL [Program:
Organization Lmit). '
| nclude a Sub task

" MELSEC L Create a simple project consisting of one task and optionally a Sub
' tazk. Each tazk cortaing one MELSEC L [MELSEL Inshruction List]
FOU. Only the pragramming language MELSEC IL is available in the

oject.
F |nelude & Sub bazk

£ F;[Uiact Stycture  Start the interactive Project Structure Builder dssistant. You'll be
guided through several steps, creating tasks and POUs depending on
your selections.

& Emply Froject Den't use any assistance to build yaur project, just create an empty
“ong containing no tasks or POUs.

Help | Ok I Cancel |

The Wizard provides a quick way to begin projects. It will thus create the basic starting structures
for simple projects.

Select the Option, Empty Project and click OK.

This effectively inhibits the Wizard from creating any project elements. Of course, the Wizard
may be used if desired, but in order to fully explore the primary functions of GX-IEC Developer,
for training purposes we will use manual operations to create a program.

The project display screen is shown as illustrated below:

FHCAROUSEL - GX IEC Developer =181 x|
” Project ©bject Edt Tools Onlne Debug View Estras ‘Window Help ‘

|z H|ER[* 28|« |[F0|if EEEHCHLE mmmom

CAROUSEL alx|
™ Network
"l Module Corfigur:
I Task_Pool
-85 DUT_Pool
g Global_vars
~lug POU_Pool
Ll | =
ﬁ Project Eg Callt ¢ | »
Ready [ O 1644 |
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This is the primary display of the project.

The project navigation window on the left hand side of the screen enables the user to rapidly
access any portion of the project by double clicking on the selection.

4.2.3 Creating a new “POU”

@ Click onthe “New POU” button (or “Right Click” on POU Pool) on the tool bar. The new
POU specifications are to be entered as follows:

Mew POU [Project] Ed
Hame: [MAIN oK
~Llass Cancel

@ PRG  FUW  FB

Language of the Body:

Function Block Diagram
Inztruction List

:Ladder Dlagram

MELSELC Ingtruction List
Sequential Function Chart
Structured Tewxt

The name of the POU will be ‘MAIN’ and it should be specified as a Ladder Diagram of type
PRG (Program).

@ Click OK and note the addition to the POU Pool in the ‘Project navigation window’:

CAROLISEL e |

EJ Proiect [C:\MELSEC\GXIEC DAT#
Lff‘ Library_Pool
Elﬁi Parameter

e @ PLC
----- ¢y Task_Pool
------ 35 DUT_Pool
----- L*! Global_¥ars
=& POU_Pool
- 03" MAIN [PREG]

N

NEW ENTERY

® Double click on MAIN program icon or click the symbol on the POU Pool in order to expand
the directory branch and display the Header and Body entries:

EIE_H.'E POU_Pool
= I

Header
“eooLb Body [LD]
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4.2.4 Assigning the Global Variables

Before any program code can be created, it is necessary to specify and assign all pre-allocated
physical PLC inputs and outputs including any shared variables that are to be used in the pro-
ject.

Double Click the mouse pointer on Global_Varsto open the Editor for the Global Variables. This
is called the Global Variable List - GVL.

EEARDUSEL - GX IEC Developer - [Global ¥ariable List] = ZI
|@ Project Object Edit Tools Online Debug Wiew Extras ‘Window Help = E‘L)il
[=Eal § e (@0 8 eem € s G| oo oo EE &P
CARDUSEL ————1 | 5| | Class | Identifier | MiT-Addr. | IEC-Addr. | Type |1 Initial =~
roject [d:,__Mitsubishi\Projekt 0[vAR_GLOBAL - | ‘ L
ff‘ Library_Pool
Parameter
G PLC
A" Network
i - EMl| Module Corfiguration
-'0 Task_Pool
33 DUT_Pool
o
=-¥2 pOU_Pool
=@ MaIN [PRE]
Lot Header
foLop Body [LD]
K | =
BE Project |95 Callree | 35 14 I 4 | .|;
Ready | €D 10:36 |GYL: 1 Declarations

Global Variables are the link to the physical PLC devices.

As discussed previously, if IEC conventions are to be applied, then symbolic identifiers (names)
must be used instead of discreet addresses in our program. These addresses must therefore be
declared in the Global Variable List (GVL). The identifier must be filled in, using its’ PLC address
(either using Mitsubishi or IEC notation) and its’ type, for example; whether it is a ‘bit’ or ‘word’
device. Once completed, this list can be used by all of the POU’s that will be created.
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Declaring Variables

As can be seen from the GVL field list, each variable has a set of elements as follows:

Class

The class keyboard assigns the variable a specific property that defines how it is to be
used in the project

Identifier

Each variable is given a symbolic address, i.e.a name. This is referred to as the identifier. It
consists of a string of alphanumeric characters and ‘underscore’ characters. The identifier
must always begin with a letter or an underscore character. Spaces and mathematical op-
erator characters (e.g. +,-,*) are not permitted.

MIT-Addr

This is the absolute address referenced in the PLC.

IEC-Addr

The IEC syntax of the address.

Type

Referrers to the data type, i.e. BOOL, INT, REAL, WORD etc.

Initial

The initial values are set automatically by the system and cannot be changed by the user.

Comment

Comments up to 64 characters may be added for each variable

If symbolic identifiers are not to be used in the program but only Mitsubishi addresses, then there
is no need to fill out the Global Variable List (GVL). However the program will no longer be truly
IEC61131-3 compliant.

4-10
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NOTE

Fill out the table as shown in the following illustration. The variable “Type Selection” is automati-
cally recognised and placed by GX IEC Developer upon entry of the ‘Address’ but can be input
manually or modified by clicking on the type select arrow in the Type field area. When the
Mitsubishi address is entered, the system automatically converts and enters the IEC equivalent.

EHCARDUSEL - GX IEC Developer - [Global Yariable List] 1= x|
JE Project Cbject Edt Tools Onfne Debug View Extras Window Help == x|
R ER|sBe|o-|E0 @ cEn 6sdh| oo alf & &
CAROUSEL ——————— ¥ Class Identifiey MIT-Addr. | |EC-Addr Type Initial =
ST Project [ ~itsubishivprojekt 0[vAR_GLOBAL - |Foot_Switch /' X10 %6 |s00L _|FALSE
=-Iffif Library_Pool 1/VAR_GLOBAL - In_F‘Dsitiunﬁensor K11 lK1T BOOL .. |FALSE
=@ parameter 2vAR_GLOBAL - |Motar Y20 poner) BOOL FALSE
LG PLC
-rl"l' Netvork
-8l Module Configuration
¢y Task_Pool
3§ DUT_Pool
=4 POU_Pool
= @2 MAIN [PRE]
urJ Header Use these buttons to insert or append
ek Body 0] entries in the data table
T — 2 -
@ project | 92 Callree | 92 L4 » o | f

Ready

These are the Global Variables specified for the project.

Find unused variables

By using the function Extra -> Find Unused Variables
you can find and delete all unused global and local vari-
ables that are declared but not used in a project. Unused
global and local variables will be detected in the whole
project, excluding the user libraries.

| 10:27 [GUL: 3 Dedlarations

Project Backup...

Project Restore, ..

Ipdate Yariables

Find IUnused Yariables

Export Yariables

Intelligent Function Lkt ¥

Options...

Finding unused variables can only be performed if the project has been built and was not
changed since then. Otherwise a warning message will be displayed.
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NOTES

The Global Variable List incorporates an “Increment new declarations” feature. If the GVL
contains entries i.e. for a number of valves, ‘Valve_1’ to ‘Valve_n’ then if the first entry is
made for Valve_1 and new rows are declared either via the tool bar icons or “Shift+Enter”
then both the identifier and address fields are incremented. This feature is enabled by
default. If this is not required it can disabled via the Extras Menu ( Extras\Options\Editing), to
be described later. All or selected POU’s can be selected and all or selected variables can
be deleted. When invoked, all unused Global Variables in POU’s are deleted. This feature
will be explored later when appropriate.

For all FX2N, FX3u, Q & AnA(S) type CPU’s or better, IEC Type REAL (Floating Point) values

are fully supported.

o} Bady [L0]

|

e
I~ Mirimize Dialng after show

Show | Stop

TR

telp |

. : ‘ ’ @ .
When the data entry inthe GVL has been completed, click the ‘Check’ button as shown:
|3 x|
|@ Project Object Edit Tools Online Debug Wiew Extras Window Help =8| x|
sRHER(s BR oo (F0 i8S n s 6 &R 5| m o | |E -] 5K
CAROLISEL A= Class Identifier MIT-Addr. | |EC-Addr. Type =]
@ Project [d:'__Mitsubishi',Projekte’,()_Serie Mar O[vAR_GLOBAL ~ |Foot_Switch #10 %18 BOOL
=- 1l Library_Pool 1|WAR_GLOBAL = |In_Position_Sensor Bl %17 BOOL
E- & parameter 2|VAR_GLOBAL - |Motar Y20 %hQKI2 BOOL
LG PLC
™ Hetwork
‘-l Module Configuration
© Tosk o FReTES
-L’-ﬁ DIIT ‘Pant Errars/\W amings:
1 Global v
=143 POU_Paol aGIoba\Vamable List> =|
-0 F MAIN[PRG] Es
& Header

@ Project [82 caltree | 92 Used by |

| [

Ready

[ €D 11:00 GYL: 3 Declarations
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Opening the POU Header
From the Project Navigation window, double click on the Header on the POU MAIN.

CAROUSEL ==

@ Project [C:AMELSECAGXIE
&-ff§ Library_Pool

= -E@ Parameter

g PLC

et Metwork

‘. EBl Madule Canfiguration
..... ¢ Task_Pool
...... 35 DUT_Pool
----- L*’ Global_VYars
El% g[g*u_Puﬂl
=- MalM [PRG]
* i [Fease] 40

~dop Body [LD]

The following screen will be displayed:

THCAROUSEL - GX IEC Developer - [MAIN [PRG] Header] =181x
=12 x|

‘E Project Object Edit Toole Orline Debug Wew Extras YWindow Help

lsdlald ¥ a8 B s CsEn | mmmo

CARDUSEL ———= 2|+ | Class |

I Project [c:\MELSEC\GX TEC 0VAR b
[ “f_ﬂ Library_Pool
[ @ Parameter
& 5PS
-A* Netewerk
M Modul-Konfiguration
LG Task_Pool
(3% DUT_Pool
'@ Global_Vars
[=-a POU_Pool
= u'g MAIN [PREG]
#

o} Body [LD]

i

)
Initial ‘ Camrment |

Identifier | Type | [
| Ll \ |

‘ »
. T e
B Froject |92 Caltree <| »I il (I
[ 07:51 PROGRAM MAIN: 1 Declaration:

Ready

Close this POU Header display.
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4.2.5

Programming the POU Body

@ To open the Ladder diagram editor, double click on the Body selection under the POU pool
in the project navigation window:

CARCUSEL

Al

Project [c:\MELSEC"GX IEC
Lff‘ Library_Fool
=@ Parameter

o Metzwerk
. ... 0 ModukkanFiguration
; L(EB Task_Pool
3% DUT_Pool
E Lﬂ" Global_Yars
EIFC!& POU_Pool
E«Q[g MAIN [PRG]

...... & MR Eindy [LD)] *

The following window is displayed:

E[}ARUUSEL - GX IEC Developer - [MAIN [PRG] Body [LD]]

\[iot roject Object Edt Tooks Crline Debug Wiew Extras Window Help

Es

h=a

MEIE
== %

FHHY| O T e @00 E|F T

IE= I -

CAROUSEL —— a| x|

IR e

B Project [CAMELSECAGXIET

Iifl Uibrary_Pool

= Parameter

: 0 Module Configuration

A Hetwork

H G PLC

4y Task_Pool

g4 DUT_Pool

- Lg" Global Vars

=& POU_Pool

=@ MalN [PRG]
g Header

sk [Body L]

KN | 0

[y Project |95 Calltree | 4| »

Ready

|

Q 2218

-

Body

4-14
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@ With the pointer over the window boundary, click and drag downwards to increase the ver-
tical size of the network:

o R
iiv
M of

Using the Toolbar Ladder Symbol Selection
(® With the editor in “Selection Mode”, select the ‘Normally Open’ contact from the toolbar:

A 3 U L | — 4F $F e e 29 o

\

@ Move the mouse pointer over the work area and click to fix the drop position on the window:
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Selecting variables from the POU Header

@ Press the “F2” button on the keyboard or click on the "™ button on the tool bar to call up

the variables selection window and the display will be as shown below:

¥ariable Selection o ] 4

Warnables
|F|:u:|t_5 witzh
<
<Global Y anables: Foot Switch

b anufacturer_Lib Ir_Poszition_Sensor
Standard_Lib b akiar
il
Type
|BoOL =
Tupe Clazz
ISimpIe Types L‘
IEC 611313 KN I— i
WAR_GLOBAL Foot_Switch AT 216 : BOOL := FALSE:; ;I
¥
[T Minimize dislog after &pply Mew On |
| Apply I Cloze Help |

Note that the current ‘Header’ should be selected under the Scope dialogue area.

@ Click “Foot_Switch” to highlight that variable and click the Apply button. Then close the

Variable Selection box.
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Alternative Variable Specification Method: Editing in Split Screen

Split screen viewing of POU Ladder diagram and Header is possible by opening both the header
and the ladder and selecting “Tile Horizontally.”

HCAROUSEL - GX IEC Developer - MAIN [PRG] Body [LD] ] =181 x|

” Project Cbject Edit Tools Orline Debug View Extras Window Help |
|z 0B8R ma|o | FH|PSasCabi/anma

[EEhca+FuE] —oBFwmro i oo 4-1 I E|[F 1|

CARDIISEL VE W | 22 MAIN [PRG] Header =101

{8 Project [¢\MELSEC\GX Class Identifier [ Type [T initial | Comment | B
6@ Library_pool o[vaR | | L] ‘ ‘
=@ Parameter
G PLC
A Network
B Module Configurs
' Task_Pool

LLEtE’ E:‘:L;'I,D:lr; [IMAIN [PRG] Body [LD] ] _ (o] x|
= -
[ ‘a2 POU_Pool . . S o . . . . o =
Elﬂ[g'::\IN[PlEG] Foot Switch WY 4@ 5 : GOR B KW R s e
Header v - . . [ . -
i)

KN | 5
) project |98 calt [ o] [« Lrl

1eady [ 11:20 [Body

Continue editing Project ‘Carousel’

Enter the normally open contact of the “In_Position_Sensor in the position shown on the current
in the same manner, as shown below:

- Foot_Switch - - In_Position_Sensar -
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Entering a Function Block command into the Ladder program

Before continuing, it is recommended for the remainder of this course, that the Automatic
input/output variables facility be “Disabled” by de-selecting this option. This facility is found
under the Extras menu using the Options selection and selecting Editing, as shown below:

opons x|

Compiler Al
Cross Fefererce ~ Declaration editor
CSV-Export V¥ Auto update
Editing
General ™ &uto update all user libraries
AR W |ncrement new declarations
Import/E xport
LD-Guided Mode ¥ Copp comment and type fislds
LD+ arniable Mame
M onitor Indication
Monitor Mode phaL
ST Editor ¥ Declare new identifiers
Tooltips : _
Transition Condition V' Ein overwite
Vaniable Selection I™ Automatic nput/ output vanables
Zoom Header/Body -
= Project Options ™ Automatic ENO vaniables
Code Gereration
Drline Change
Reset Devices
Swstem Yanables __"J
Help Ok Cancel

The MELSEC Function Block command, ‘PLS_M’ will be added to the program as the output
function.

@ Click on the Function / Function block %F selection button on the tool bar. On the Opera-
tor type click Functions and type "PLS_M" into the Operators prompt box thus:

- Foot_Switch - - In_Position_Senser - - - - - - PLS M | :
. _]’ J_. T _J }. - - - - .+ - —EN ENO
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Assigning a Variable to an Instruction

@ Click on the output variable prompt from the toolbar. Click on the ‘d’ destination, output
function from the PLS_M to drop the variable prompt field.

- Foot_Switch - - In_Position_Sensar -

(® Enter the variable name Ft_Sw_Trig into the empty ‘?’ box.

The following prompt is displayed if the variable does not exist in the Local Variable List ‘LVL’
(Local Header) or the Global Variable List ‘GVL’:

GX IEC Developer 7.00

Yanable doesr't ezt in the header nor in the GYL

Cancel

x|

 Defre gobal._| E'efi"ﬂlﬂca'-‘- |

Dptiong...

@ Click on Define Local to define a new Local Variable ‘LVL. The Variable Selection win-
dow is displayed, prompting a new variable to be defined:

Varinble Selecton (ode Newvar) S i1
Scope W ariables Clazs
[ s |
<Global Variables: Identifier
el Fsn. o
LI Addiesz
Type |
|poOL =~ lips
Type Clazs IBDDL _—l
ISimpIe Types ;I Initial
IEC 61131-3 T PE— ] |raLse ol
;I Comment
| =l
[ Minimize dialog after Apply Mew Off |
Apply Cloze Help | | Define I

® Click Define to enter the new variable into the LVL (Local Header).
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NOTE | To confirm the above operation, check the local header!!

The display should be as follows:

- Foot_Switch - - In_Position_Senser - - - - - - PLS ‘
) _I Jﬂ T _J }. - - - - . - . —EM EMNO :
T d ——Ft_Sw_Trig

Finally, the ladder network must be finalised by connecting up the elements as follows.

® Right click the mouse anywhere in the edit. window <= interconnect Made CHel+T
area and de-select the Auto connect function. B i 5 CHI+G

‘l" Conkack
Al Cail

iF orfFUNiFE

1PLS_M

@ In the same manner, click to select Interconnect H Interconnect Mode T
Mode. i Guided Editing A Ctrl+a
|_T<i Suko Conneck

‘|1|' Conkack
Al Coil

JiF orjFUNiFE

1PLS_M

Note that the Pointer now changes to a small pencil icon.

On the Ladder diagram click on the left point on the ladder diagram and “Click — Drag”
acrossthe diagram and release onthe ‘EN’input on the ‘PLS_M’ function as shown below:

- Foot_Switch - - In_Position_Sensar - - - - ﬁ PLS M ‘

I T EM  EWO — - - -
Y | d —Ft_Sw_Trig
Click - — ‘Drag ——— Release -

The circuit is now complete.
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Changing the cursor mode

Before continuing with the worked example, it is necessary to understand the operation of the
cursor control and the various edit modes that are available.

The following text is for illustration purposes only:

While in the ladder edit screen, Right clicking the mouse button pops up a small selection win-
dow as shown below. Clicking on Auto Connecttoggles this feature on/off; itis also the method
for switching between pen and arrow, other than via toolbar icons.

':l Interconnect Mode
] Guided Editing Chrl+G
I_ﬁi Auto Conneck

‘|1|' Conkack
A Cail

$iF opfFUNIFR

1CTU

Precautions when using the Ladder Editor

As can be seen from the screen below, because Auto Connect connects between two points,
for a row of contacts the line tries to connect as shown. With Auto Connect on, the only way to
connect these contacts is to connect between each individual pair:

The pen can then strike through all contacts, from the bus bar, to the coil. In the Ladder Editor the
suggestion is to invoke the Auto Connect feature when dropping elements onto the POU body
or connecting parallel elements. It should however be disabled when connecting a row of con-
tacts as shown in the following screen, or inserting a contact into an existing network.

When using multi-legged or ‘pinned’ functions such as MUL, the number of input parameter
legs, can be incremented/decremented by using the special toolbar, icons shown. This can also
be achieved by placing the cursor at the bottom edge of the function, holding down the left hand
mouse button and then dragging away as shown below:
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—’_‘_EEARDUSEL - GX IEC Developer - [MAIN [PRG] Body [LD]]

H”' Project Objeck Edit Tools Online Debug View Extras ‘Window Help

algix
18]

[ERESR| BT ¥ SlnCabhmamn

IR E R I TR

-

CAROUSEL ————alxd |

@ Project [c:\MELSECYGX IEC
'ff‘ Library_Pool

£ @ parameter

G 5P

A Netzwerk

B8 Modul-Konfiguration

Foot SV\;\ICH \niPusdlunTSenSur

Ft_Sw_Trig

- Task_Pool

5§ DUT_Pool

' g Global_vars

=-lag pou_pool

B8 MAIN[PRG]
o Header
ob fud (6]

3 3w w3 g

KT I 2
@ Project |98 Calree |4 »

Ready

Creating a new Program Network

"

[® tae Body

@ To create a network below the current one, click the ‘insert after’ i button. A blank net-
work space will appear:

Foot Smlfitu:h .o In_F'nsitiu:rnTSEnsunr :

PLS M
EN ENO

d

: d l_.,—-Ft_Sw_Trig

@ Enter the second network in the same format as previously described with the following

attributes:

- In_Pasition_Sensar -

PLE M |
EN  ENO -

d

d ——ln_Posn Trig-
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® Finally, enter the following network as shown:

Ft_—SW_;Frig- In_pnsnT-trig oo - Motor

I i L

Checking the entered Program

When the three networks have been entered, complete click the Check & button and if all is
well, the following dialogue is displayed:

Compile/Check Mezzages M= E3

ErroreMw arnings:

<MalN [PRG]: ;l
<MaIN [PRG] Header:
0 errors

0 warnings

-
]| | 3

™ Minimize Dialog after show

Shiow | Stom

Help |

Adding new POU’s — Counters and Timers

Continuing with the Carousel example; Additional routines will now be added to illustrate the use
of timing and counting functions.

— Counting number of operations (Product Batch Counter)
— Create an additional POU to provide a batch counting function.
Task:

An additional POU will now be added to the project in order to count the number of times the
motor is activated, i.e. product batch counter.

When ten products have been counted, the PLC will flash an output at a 1 Second ‘time-base’
until a button is operated to reset the batch counter.

Enter the following POU ladder routine, using the ‘free-form’ editors as shown:

@ Create a new POU by clicking on the button.
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CAROLSEL : »] x| @ Select the Body of the new POU by opening

Project [C:AMELSECAGXIEC DATAMCAF
EILff‘ Library_Pool
E||ff‘ M anufacturer_Lib

--B% DUT_Pool

----- L*" Global_Vars
&% POU_Pool
- [filfl Standard_Lib
=@ 3 Parameter

...... g PLC

------ - Metwork

------ ZH0 Module Configuration
[—]L® Task_Pool
- €0y Controll [Prio = 31, Event = TRUE]
...... 34 DUT_Pool
..... [gr Global Vars
El% POU_FPool
=33 Batch_Count [PRG]

the newly created entry in the Project Navi-
gation Window.

As discussed previously, the ladder network may be re-sized by moving the mouse pointer to
the lower boundary of the network header and ‘click-hold’ dragging downward to increase the

vertical size:
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Counting function

Using the editor in “select” mode, enter the instruction CTU (Count Up) into the ladder network:

Function Block Selection M= E3

Libraries: Operataors:
<ALL> JcTU
<Project>
. CTD -~
M arufacturer_Lib oD E
T
—'I CTU_E
b CTuD
Lazt Becently Lszed: CTUD_E
cTu F_TRIG
F_TRIG_E
R_TRIG -
4 3 T
1 | o | o
— Operatar Tyupe W Mirimize dialog
Al Types after apply
" Functionz k
© Function Blocks Cloze |
Mumber of Pins: |2 Help |

Drop the IEC Function Block onto the empty Ladder network:

- Instance -
S ey ‘ :
- U 8]

—RESETC\‘-’F-----
—Pv

Instances of Function Blocks

Function Blocks can only be called as “Instances.” The process of “Instancing,” or making a
copy of a function block, is performed in the header of the POU in which the instance is to be
used. In this header the function block will be declared as a variable and the resulting instance is
given a name. Itis possible to declare multiple instances with different names from one and the
same function block within the same POU. The instances are then called in the body of the POU
and the ‘Actual’ parameters are passed to the ‘Formal’ parameters. Each instance can be used

more than once.

Entering IEC Function Block CTU

@ To create a new name for this instance of the CTU Function Block in this POU, click on the
variable name Instance above the CTU function block. And press F2 to bring up the Vari-
able selection dialogue. Fill in the resulting window as shown below:
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Yanable Selection [Mode HewYar] HiE E3
Libraries Wariables Clazz

IB atch_Counter I"v".-’-'-.FE j

+Batch Counter | dentifier

<Global Y ariables:

b anufacturer_Lib
Standard_Lib
LI Address
Type I
|cTu | Tupe
Type Clazs IETU J
IFunctiDn Blocks j Iritial
IEC E1131-3 K N [
WAR Batch_Counter : CTU: Batch Counter ;I Comarment
LI IBatu:h Counter
W Minimize Dialog after apply Sutoester: [
Apply | o Header Hew Cff |

Cloze | Help | |Jpdate l\ !

-Batch_Counter - @ Click on Apply, then Update and the variable name will change as
' CTU | : shown on the left.
— U 2l |—-

— RESET CW
=Y .

(® Continue to enter the program as previously described so that the following display is
achieved:

o - Batch_Counter - o
Motor - - - - - - CTU - - - Batch_Gomplete -
| cu e e D

e

I
- Heset_In - RESET C¥ ——Count_Wal- -
J . 1D (=09 [

When entering the PV and CV values, use the variable 28 % buttons respectively.

Adding entries to the GVL

Note, in particular: “Reset_In" (Global) - is a new Input mapped from the MELSEC Boolean
address X12 or IEC %IX18. This requires a new entry into the GVL as follows:

£52 Global Wariable List iy =10l x|
| Class [dentifier MIT-Addr. | IEC-Addr Type Initial =
0|VAR_GLOBAL ~ |Foot_Switch <10 |%ix16 |BOOL | [Fase |
11VAR GLOBAL > |In_Position_Sensor =11 YalH17 BOOL ,,,|FALSE
. e - k2w JpooL  [rAs
3|VAR_GLOBAL v |MWotor 20 YaQ32 BOOL

pae
4| | '
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Class : Identifier Type Initial Comment
a[wAR ¥ |Batch_Counter CTU Batch Counter
1VAR ¥ |Batch_Complete BOOL ..|FALSE Batch Complete
VAR ¥ |Bateh_Complete! BOOL _|FALSE
3WAR - |Count_Val INT o

When all new entries are complete, click the check & button then the ‘Rebuild Al button
to check and assemble the project.

Timing Function

Create the following Ladder Networks below the batch counting routine in the Batch_Count
POU as shown:

COUNT MOTOR ACTRATIONS

-Batch_Counter -

Motor - - - - - - CTU S Ba{ch_(}qmplete-

| cu Q—_— k-
-Reset_In - - RESET CV ——Count_“al-
I F 10— PY T

- | INDICATOR FLASH TIMERT
TIMER1 Batch_Gomplete Timer?_Oot - - - - TOM o Timeﬁ. Ot
| 1] N T
S - Time_Base—— PT  ET ——Timerl_Run -
E | INDICATOR FLASH TIMERZ
TIMERZ - Timerd Qo - - - - - TOM o Timeg?l Ot
11 N T
I - Time_Base—— PT  ET ——TimerZ Run -
4 .o | DRIENDICATOR
Tirmerd ot - - - - - - - Indicator -
FLASH |7 L

When the editing task has been completed, the GVL should appear thus:

£52 Global Variable List ' =10] x|

| Class  Mdentifier | MIT-Addr. | IEC-Addr. Type | | nitial |~
0vAR_GLOBAL > |Foot_Switch X10 %16 BOOL ..JFALSE
1|wvAR_GLOBAL = |In_Position_Sensor K1 Yali17 BOOL _|FALSE
2|VAR_GLOBAL * |Reset_In x12 %Ix18 BOOL _|FALSE
3|VAR_GLOBAL > |Motor Y20 SQn32 BOOL _|FALSE

:_1|\3AR GLOBAL * lIndicator Y21 %33 BOOL L. |FALSE 1

v
il | 3

The header (LVL) for the above program “Batch_Count” should now appear as shown:

Training Manual GX IEC Developer 4-27



Application Program

Building a Project

Clags |dentifier Type Initial Comment
0/vAR ~ |Batch_Counter cTu Batch Counter
1/VAR ¥ |Batch_Complete BOOL . |FALSE Batch Complete
2WVAR v |Count_“al INT 0
3|VAR > [Timer1 TON Time Base Timer1
4VAR > |Tirner! Out BOOL . |FALSE
A/VAR ¥ |Timer2_Out BOOL _|FALSE
6VAR ¥ |Timar2 TON Time Base Timer2
7IVAR_CONSTANT ~ |Time_Base TIME | T#.5s
B/VAR ¥ [Timer!_Fun TIME | T#0s
AR > |Timer2_Run TIME .| THs

When all new entries are complete, click the check & button then the ‘Rebuild AIl button
to check and assemble the project.

For the POU, “Batch_Count” header

EEBatch_[uunt [PRG] Header o [=] 3]
Class Identifiar Type Initial Camment =
0/'\vAR ~|Batch_Counter CTU Batch Counter
1|VAR ¥ |Batch_Complete BOOL . JFALSE Batch Complete
2IVAR > | Count_Yal INT |0
3WAR ¥ | Timer1 TOM Time Base Timerl
4|\VAR > Timer1_Out BOOL FALSE
A|\VAR ¥ | Timer2_Out BOOL _|FALSE
B|\WAR | Timer2 TOM Time Base Timer2
7/WAR_CONSTANT ¥ |Time_Base TIME _|T#0 5
a/\AR *|Timer! Run TIME | THDs
9WAR ¥ |Timer2_Run TIME _|T#0s
< | >H
For the POU, “MAIN” header:
=100 x|
Clags |dentifier Type Initial Comment I
0/'vAR = |In_posn_trig BOOL _|FALSE
1|VAR v [Ft_Sw_Trig BOOL _|FALSE
1 [
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4.2.6

Creating a new Task

In order for the POUs “MAIN” and "Batch_Count" to be assembled and executed in the PLC,
they must be specified as valid tasks in the Task Pool.

@ Click once to highlight the TASK_Pool icon in the Project = capaliseL ==

Navigation area. Project [C:\MELSECA\GXIE
Lff‘ Library_Pool

=-EA Parameter

@ PLC

------ E0l todule Configuration
----- L(B Tazk_Pool &% C
------ 33 DUT_Pool
----- Lgr Global Wars
=-l@g POU_Pool
=1-GrE MalM [PRG]

@ Then click on the Task button on the Toolbar. Alternatively, ‘Right Click’ the task pool
icon in the Project navigation window and select the New Task option from the menu.

(® Enter the name of the New Task ("Control1") in the prompt window.

M arme: |Eu:untru:n|1 0k I

Cancel

@ Click OK and the Project Navigation window now shows the newly created task called
“Control1”:

CARCUSEL o S|

Project [C:AMELSECAGXIEC DATAVCAROUSEL]
Lff‘ Library_Pool

--/@@ Parameter

...... S PLC

Lo Ell M odule Configuration
[—]L(B Task_Pool
[ e* Contrall [Prio = 31, Event = TRUE]
...... 35 DUT_Pool
..... [gr Global Vars
El% POU_Pool
=83 MAIN [PREG]

@ Header | New task created |
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Assigning the POU to Task

The newly created task “Control1” must now reference a POU.

(@ Double click the Control1 Task icon in the Project Navigation Window; the ‘task event list’
window will be displayed:

i52 Controll [Prio = 31, Event = TRUE]

FOLU narme Comrment =

-
| | 3

@ Click onthe centre ‘choice browse’ Ellipsis as shown above. The following prompt dialogue

is displayed:
Program Selection E
Libraries: Programs:
<F'ru:uiu:t>
b anufacturer_Lib
Standard_Lib
[« | L K i
Qk. Cancel I Help |
L,

(® Choose MAIN and click OK to complete the assignment operation.
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Task Properties

The properties for the task can be displayed by right clicking the mouse on the required task pool
entry (i.e. Control1) and selecting Properties from the menu. The following task settings win-
dow is displayed:

Tazk Information | x|
— Task Attributes -
= (]
Event: TRUE k
Cancel

Interval: IEI
Eriority: |31 Comrment. .. |

M ame: IE:::ntru:uH
Size: 181 Bytes
Type: TASE ™| Tirner! Dutput Catte]

Last Change:  10/07/03 11:34:38

Security Lewvel
{Fgrlrgrgrgrgr‘gr‘z

W &llow Read Access For Lower Levels

@® Task Attributes

— Event=TRUE: Always execute
— Interval=0: Set to zero because Eventis always true.

— Priority=31: 31 is lowest priority i.e. is scanned last.

Before continuing, it is a good idea to “SAVE” the project; click on the Save = Button.

Creation of a new task for the POU "Batch-Count"
The POU "Batch-Count" needs also to be referenced (called) by a task in the ‘Task Pool’.

(@ Tocreate anew task, Right Click on the ‘Task_Pool’icon on the Project Navigation Window
(PNW) and select New Task from the presented menu. Alternatively, follow the previous

procedure, clicking once on the Task_Pool Icon to highlight it on the PNW and click the
‘New Task’ icon on the toolbar.

@ Enter the name "Count1" into the prompt window as illustrated:

Hew Task Ei

Mame: |El:uunt1| Ok,

Canc
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The new task will appear under the previous Task “Control1” in the task Pool:

E|I-|('BI Esk_l:"uul
¢y Controll [Prio = 31, Event = TRUE]
€Ty [Countl [Frio = 31, Event = TRUE]]

® Double click on the new task icon, ‘Count1’ in the PNW.

@ Assign the remaining POU to this task:

POLU narme

Cormment

0 |Batch Count

When complete, click the check & button then the ‘Rebuild All’ button to check and

assemble the project.

Save the project using the save = button. The project is now complete and must therefore be

transferred to the PLC.

2% MITSUBISHI ELECTRIC



Building a Project Application Program

4.2.7

Program Documentation

Network Header

Titling the network header is optional and provides a means to identify the program network with
a descriptive title of up to 22 characters. This can assist handling projects where large numbers
of networks are present.

@ With Network 1 selected, click the Network Header button or double click the mouse

pointer over the network header area and enter the following data into the Title field ONLY
— leave the Label field Blank as this has another function:

Metwork Header E3

Label: ||
Title: IMu:-h:ur Control

(1] 4 F I Cancel

@ Click OK and the network header will be displayed on the left hand side of the screen:

Note that the title may require pre-formatting (Padding with spaces), depending on the screen
resolution set, to read correctly as the text auto wraps to fitinto the horizontal space available (22
characters max).

Network Comments

Comments enable virtually freehand text descriptors to be added anywhere inside the ladder
network area. This is vital to provide descriptions of the operation of the program.

,

@ To create a comment, press the ‘Comment Button on the toolbar.

e
@ The mouse pointer changes to -, click the left mouse button wherever the comment is
to be placed and type the required text and press <Enter>:

N (- - -

LS

Motar - Foot_Switch - - In_Position_Sensar - - - - - - P
I I T EN

Control
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4.2.8

Continue to complete the program documentation as follows:

: oo ..o "' nPosition Switch Contral o
In Posn In_Position_Sensar - - - - - o o - . - o o PLS_M | ....................
Caontrol J 'Jf EN ENO|—' ...................

..................... d |n_p08n_tr|g . . . . . . . . . . . . . .
T

tatar |1 i I L»
Latch | | - o el
B . MDtDI’ ........................................
. T

Moving the position of a comment

With the cursor in ‘Select Mode’, itis possible to grab and move the comments around the ladder
network area. To achieve this, click and hold on the left part of the comment dialogue area. Drag
the comment anywhere on the screen and release the mouse button.

Deleting a comment

Click once on the comment to highlight and press the <Delete> key on the keyboard.

Cutting / Copying a comment

Duplication of comments is achieved by clicking on the left hand end of the source comment to
highlight it. Use windows cut/copy — paste procedure and click the mouse once again to set posi-
tion of destination comment in another network.

Checking and Building the Project code

@D When the Ladder Diagram is complete and task has been specified in the Task Pool, once

again press the “Check” © button on the tool bar to check the program for errors; the fol-
lowing dialogue should be displayed:

Compile/Check Messages i o ] 4

Enorz/wf arnings:

<MalM [PRG] Body [LO]: ;I
<MalM [PRG]:

<MalM [PRG] Header:

0 errors

[ warnings

1] | Lfﬂ

[ Minimize Dialog after show

Show | Stop

Helg |
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well, the following compiler messages are reported:

Compile/Check Meszages | _ (1] x|

Errarzfs arnings:

<MalN [PRG]- ;l
<MalM [PRG] Header:

|zed System Devices
Jzed System Words: 0 of 6144
IJsed System Bits: 1 aof 4096
|lzed SFC Flags: 0 of 81592
Jzed Timers: O of 1984
[Jzed Acumlt Timers: 0 of 0
|Jzed Counters: 0 aof 512
Ilzed Labels: O af 2048
|lzed Interrupt Labels: 0 of 256

0 errors
[ warnings

< | o

I Minimize Dialog after show

Shiow | Stom

(® Click Close to exit this display.
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4.2.9

lllustration: Guided Ladder Entry Mode

In addition to the freehand ladder entry methods, GX-IEC Developer Version 6 onward features
a Guided Ladder Entry Monitor method which may be used to aid Ladder program entry. This
entry method may prove to be helpful to those wishing to make the transition to GX-IEC Devel-
operwho have had previous familiarity with Mitsubishi’s MEDOC package and GX-Developer.

4H
@ Enter the Guided Entry Monitor mode by pressing the izd button on the tool bar. The
following matrix is placed into the edit area:

——————————————————————————————————————————————————————————————————————————————

@ Use the following buttons on the toolbar to select the ladder symbols. The corresponding
number may be pressed to select the appropriate symbol from the keyboard, thus eliminat-
ing the need to use the mouse:

FHEBY | 0T

@ Select the ‘Normally Open’ Contact symbol “1” and the following will be displayed:

——————————————————————————————————————————————————————————————————————————————

The program may continue to be entered using the “F2” button on the keyboard or click on the

button "™ on the tool bar to call up the variables selection window as previously described.
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4.3 Project Download Procedures

4.3.1 Connection with Peripheral Devices

The following notes describe how the project is downloaded to a Q-SERIES PLC.
There are a variety of different methods of connecting GX IEC Developer to a MELSEC PLC:
® FX-Series/ 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:

USB 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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4.3.2 Communications Port Setup

Before the project can be downloaded into the PLC CPU for the first time, the communication
and download settings must be configured.

@ From Online Menu, select Transfer Setup and then Ports:

“ Project Object Edit Tools | Opfine Debug Wew Extras window Help
“E'q = | = |ﬁ| i i Ports...

- Iadem. ..
QI71W53E L) Start Moritoring Chrl+FE
BL] Skam Maritevinm =

Praoject, ..

The following Connection Setup window will be displayed:

Connection Setup

n@ %* J i— ﬁ"‘- ‘
Sensl META0H METIII CC-Link Ethermet aF

Usg board board board board board

COM |COM 1 Baudrate |19.2Kbps

| 0 B |

FLC MMET/10H] MMETII] CC-Link. Ethernet L4 G4 Bus
module module module module module module Jj

PLC mode  |OCPU-Q

Other ;ﬁ] ﬂ Connection channel list... ‘
station

Mo specification Other station[Single netwark]  Other station]Co-existence network] PLC direct coupled setting
Time out [Sec.] 10 Retry times i} i

Metwork, | | | | PLE type I—
raute
C24  METAOH] MWET()  CCLlink  Ethemet PLE No.

tultiple FLC zetting

System  image...

s g g g Line Connected [Q/ABTEL C24)...
R ER g ]

C24 WETA0OH] MET(I]  CC-Link  Ethemnet ‘ oK |

Acceszing host station Tanget PLC
Mo Choice made Claze

@ Double click the mouse on the yellow PC side I/F — Serial Button and the following dia-
logue window is displayed:

x
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® Select USB as shown above and click OK.

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

Connection Setup

51}5

Serial NET.M0OH MET(I] AF
Use board board board board board board et Jj

USE

PLC  MNET/I0H] MNET(I) CClink  Ethemet 24 Bus

roduls rradule rmadule madule rodule module Jj

PLC mode  |GCPU-Q

Other
station

Mo specification  Other station[Single netwark] — Other station[Co-existence metwark] PLC direct coupled setting
Tirme out [Sec.] 110 Fietry times i} T

PLC type |

C24  NETAOH] METN)  CCLink  Ethemet PLCMNe. |

Multiple PLC zetting

;;I]i ﬁ % Connection channel list... ‘

System  image...

s g s g Line Connected [QAABTEL.C24)...
12 30

C24 METAOH] WET()  CC-Link  Ethernet ‘ oK |

Arceszing hoszt station Target FLC
Mo Choice made Cloze

(® The following message should be displayed:

MELSOFT series G Developer @

\lf) Successfully connected with the QOEHCPL,

® Click OK to close this message.

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

Connection Setup Route

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

X]

System image

Serial part PLC module connection

PC zide |I/F : LUSE

PLLC side I/F PLEC mode QCPU-0
Metwork,

cammunication route :

Co-existence

network routke :

Multiple PLC: Ma 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.
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4.3.3 Formatting PLC Memory Q/QnA PLC’s

Before proceeding further; when using Q and QnA PLC’s, it is highly recommended that the
memory be formatted first.

The Q/QnA's File Structure

How to format and defragment the Q/QnA series drive

Before you can use the memory in the MELSEC Q/QnA series CPUs you must first format the
corresponding drive. This applies both for the internal RAM and the extrernal memory cards.

Select Format Drive in the Online menu. The Format / Defragment dialog box is displayed.

Total capacity Free capacity

i byt in byt

' [ Pragram mamary 114683 98304
7 1; Memory card BaM Diive not ready
2 Memory card ROM Diive not ready
" 3 Standard Rt 262144 2B0096
" 4 Standard ROM R e

Create system area to speed up monitaring
from ather stations:

m K steps

Create system area to enable Multi Block
Online Change [MBOC):

|4 vI K steps [Current setting on PLE: 0 K steps.)
Format | Defragment |

® O ... 4: Drive to be formatted or defragmented.

® Create system area to speed up monitoring from other stations

If a Q/QnA is connected to GX IEC Developer and a remote Q/QnA is to be monitored, both
PLCs (host and remote) have to be formatted with at least 1-K steps system area available
in the dialog Format / Defragment . If one of both PLCs is not formatted with this system
area, the remote Q/QnA cannot be monitored.

® Create system area to enable Multi Block Online Change (MBLOC)

Inthe CPUs supporting the MBLOC function the number of steps which can be exchanged
in the online mode has been expanded to 1024 steps. These 1024 steps do not have to be
within one block. Itis also possible to make changes in several small blocks. The maximum
number of blocks is fixed to 64. However, the number of 1024 steps must not be exceeded
(Q series only except Q00(J), Q01CPUs)

® Format

Selecting this button starts the format procedure

® Defragment

Because of the file structure used in the Q/QnA series CPUs it is possible for the drives to
become fragmented after data have been written to the CPU, just as with a normal hard
drive. Selecting the Defragment button executes a procedure that defragments the con-
tents of the drive for better performance.
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4.3.4

Downloading the project

@ Once the setting up procedures is complete, click on the “Download Project” e icon on

the toolbar.

Transfer Setup

@ Click the Configure button to setup the “Transfer parameters” for the Project.

Transfer to PLC

The current project will be downloaded to the PLC using the

actual Portz & Project Transfer Setup.

Tranzfer Setup Ports:

Tranzfer Setup Project:

Configure...

Canfigure. ..

B

(] Cancel |

Transfer Setup

B

— DOWMHLOAD object

%" PLC-Parameter
£ Program
™ PLC-Parameter and Program

Dorive: IEI: Program rmermony j
[~ Init Spstem Addresses

¥ Download Autoesec File

—DOWHLOAD zource information

% Mo Information
" Symbolic

Dirive: I 0: Program mermary j

— UPLOAD mode

% MELSEL IL [always drive 0]
™ Source |nformation

Doy IEI: Frogram memaon j

(] Cancel

(® Click on PLC-Parameter and Program

® Click on OK to confirm the selection.
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@ To send the project to the PLC, click the OK button to execute the transfer.

Transfer to PLC E

The current project will be downloaded ta the PLE uzing the
actual Ports & Project Tranzsfer Setup.

Tranzfer Setup Portz: Configure. ..

Tranzfer Setup Project: Configure. ..

Cancel |
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4.4 Monitoring the Project
Ensure that the PLC is switched to RUN and no errors are present.
Display the body of the MAIN ladder program.
Click on the Monitor Mode Icon e on the toolbar and observe the ladder display:
_Fﬂot;SWi' In_Posit - EP\TLS_ENI‘!JO S Foot Swich Operation Contral
.......... d Ft Swe T - - -« e
I2_F'us1: _ln—PDSit """" ET\'J:'LS_ENIIJO S In Pasition Switch Contral
InFosn | | - - e d In pasn= - - e e
Contral | | - - - - - - oo
3 Ft_Sw Tr- -In_Posa_- - - Motor - - - - - e
e T T Motor Lateh cantrol o
Latch e
Motor - | - - - - - e oo
NOTE Depending on the colour attributes set, monitored variables will be displayed with a coloured
surround (Default: Yellow). Values of any analogue variable will be displayed on the moni-
tored networks as appropriate.
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4.41 Split / Multi Window Monitoring
To monitor both of the project’ POU’s simultaneously, open both POU bodies and select Tile
Horizontally from the Window menu.

NOTE - : . , | G
Important: It should be noted that when initially entering monitor mode with , only the
screen in focus will be monitored. This is to avoid unneeded communication traffic occurring
from other screens that have been opened but are not necessarily in the focus (i.e. opened
but behind).

To begin monitoring the content of additional windows, click inside that window and select Start
Monitoring from the Online Menu:

FACARODUSEL - GX IEC Developer - MAIN [PRE] Body [LD] [_[E]=]
” Project Objeck Edit Tools Ornlne Debug Wiew Extras Window Help

| e[ @SR][% =0 (e 0] S @] @ & e & | emom m m|

e e |
[Project [C:AMELSECAGXIEC DATAACAI Trmmmmm—

&l Library_Poal o | COUNT MOTOR ACTIVATIONS o o o

= (i ganufacturer_Lib
3§ DUT_Poal L R Batch £ L L L
0 ot REn BT s comoln
Standard Lip - Resstin - RESET GV - Count_Wal=0
e ] T 0 pw o .
A o e
EM Module Configuration 5

B3 Task_Pool IND 1 ’ | INDICATOR FLASH TIMERT

& Controll (Prio = 31, Event = TRUE] FLASHER Timerl
fﬁ'a &ijll;::l":m:31'EVE"1=THUE] TIMER1 Batch le'ﬂplele Tlme‘rEjOut %ENr Tlmeﬂ_ QOut
_ ol IN Q )

o Lﬂf; gg’sf:;:;'* " Time_Base = T#00.00ms — PT_ET —Timerl_Run = T#0.00ms .
22 Batch_Count [PRG] <| | _;rl
[ Header
: ::,. Bady [LD] [ MAIN [PREG] Body [LD] = &
=g MAIN [PRG] .

gt Headsr :\;‘I'H Em—SW‘ In_Posit I\TLS_NIIJO | | Foot Swich Operation Contral
ok Bedy ILD) Motor d r Ft Sw T=
Contral - B .
j Fosit - - - EI\'J:'LSJ’IIJO l_‘ | In Position Switch Contral
. d In posn= .

4 I B =
@ et I—l—l_"f% e | 95, et by ‘?I | Fi- Swat Tr In- Pnzn hntar. _’l_l
Ready [ 1413 [Body

NOTE Due to the Serial Communications handshake, be prepared to wait a few seconds for the

monitor information to be registered between GX IEC Developer and the PLC.
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The rate of communication polling from GX IEC Developer to the PLC may be increased by
adjusting the following parameters from the Extras / Options menu and select Monitor Mode;

alter the poll rate setting:

=~ General Options

Compiler

Crozz Reference
CSW-Export

Editing

General

Graphic
Impart/Expart
LD-Guided Mode
LD ariable Mame
t onitar Indication
tonitor Mode

ST Editor

Tooltips

Trangition Condition
Wariable Selection
Zoom Header/Body

=1~ Project Options

Code Generation

~

Code Generation O ¥

4

Dizplayed string length: 16 :l
Fuoll rate: 2 :l ms

Wword type variables

* Decimal

" Hexadecimal

SFC

W Enable autoscroll

These settings define the position where 10 <] % of width
the active step will be scrolled to [0% / :l

0% iz the upper left commer). 10 :] % of height

Help | QK | Cancel
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4.4.2 Adjusting Monitor Visibility

To adjust the visibility of the monitor mode, select ‘Extras/Options/Monitor Indication” and a
flashing message can be enabled, to appear where chosen. The blink rate of the “Monitoring”

banner can be set by the User:

LD-Guided Mode

LD ariable Marne

Monitar [ndication

Monitor Mode

ST Editar

Tooltips

Transition Condition

Yariable 5election

Zoom Header/B ody
= Praject Options

Code Generation

Code Generation Of

Reset Devices
< ¥

W

e Debug Miew Egtras ‘Window Help ‘\O
B &
‘ COUMT MOTOR ACTRATIONS
a o -Batch_Counter - 3 @ 3 3 3 3o
Motor CTI : Batch_Complete
s cu_ a s
-Reset_In RESET C% ——Count Wal=0 -
J-Jl' T — =Y
2 | IMDICATOR FLASH TIMER1
FLASHER Timer!
TIMER1 Batch_Complete TimerZ_Quwt - - - - T | - - - Timerl_Qut
J ] L
S T L S L L SR . o SO e 0 O ~Timer1_Run=T#].DEIms
Options
— 1 Cormpiler ~
Cross Beference Indicate monitoring by titlebar of
CSW-Export ¥ G EC Developer main window
Editing
Gereral ¥ 'window to be monitored
E:;E::TEKDDH Blink rate [factor of poll rate]: 10 il

| oK | Cancel
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4.5 Cross Reference List

To generate a Cross Reference List:
@ Open the Extras/Options Menu and select Cross Reference

@ Check both options shown and re-compile the project.

Options

- General Options L
Cornpiler [v Generate *SCT files while checking a project
Crozs Reference
CSY-Export v Automatically link the =SCT files to the *.5Cx file after "Rebuild Al"
Editing
General [v  Autornatically link the = SCT files to the * S0 file after "Build"
Graphic
Impaort/E #park
LD-Guided Mode
LD+ ariable Mame
M onitor Indication
Monitor Mode
ST Editor
Toaltips
Tranzition Condition
Wariable Selection
Foom Header/Body
= Project Optionz
Code Generation
Code Generation Op ™
< >

Help 0k, Cancel

3 Mew... Y (® Then select Make Cross Reference from the

= Open... Chrl+O Project Menu and the list is generated.

j-l Zhange PLC Twpe

¥ Build Shift+alt+E
Rebuild al Shift+alE+C
Transfer L4

Online Program Change  Shift+Cer+D

@ Browse. .,

L&Y Make Cross Reference

4-48 2% MITSUBISHI ELECTRIC



Building a Project

Cross Reference List

Chrl4+M

Open... Chrl+O menu, or via the toolbar icon &

Save As..,
Other L4

Zhange PLC Type

Shift+AlE+E
Shift+Alt+C

Build
Febuild all
TransFer L4

Cnline Program Change  Shift+Cer+D

& w
Ko Make Cross Peference

® Click on the Search button and the full list will be displayed.

@ Open the Browser, either from the Project

Querny: Declares / References:
Filker:
Yariable / Address;  |<aLL: ﬂ Mame Space:
Search for: v Wariables and Addresses |<"':"-|—|—> ﬂ
" Variables frccess
" Addresses |<-":"-|-|—> ﬂ
e 5 aee: [<BLL> ] Show in Editor | Variable Info:

g <alL> - - Marme:
it | Sl = — T
S : - Type:

i |<ALL> J = B efarence }IEFI:'IDL

20 Hits | Batch Count S
Batch Count VAR

latch Complete Batch Count Arcess
Batch Counter Batch Count  CT R
Batch_Counter.CU <Unknownz .- 1
Batch_Counter CW <Unknownz Editor:
Batch_Counter P <Unknown H_D

Batch Counter.O <Unknownz Line: 3
Batch_Counter RESET <Unknownz - -

Count_*al Batch Count 1M

Foot_Switch ProjectGYL B fics
Ft_Sw_Trig AL BLw ZM=0.4102
< >
Remarks:
The addrezs gearch does not support DU T, Members of DT = or members of DT aray elements will
not be found, Alzo address blocks used in BMOY, FROY, FROM, TO, or BXCH will nat be found.

Specific variables etc can be searched by using the query selection boxes.Individual details of

the highlighted entry are then shown on the right hand side of the window.
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The Show in Editorbutton opens the header of the highlighted right hand list element, for exam-

ple:
) Class Identifier Type Initial Comment =

2 WAR - |Batch_Complete BOOL |FALSE Batch Cornplete
3 WAR_EXTERNAL - |Reset_In . |BOOL FALSE
4 VAR » |Count_%al INT |0
5 WAR = |Timer1 TON Time Base Timer1
B VAR = |Timer!_Out BOOL . |FALSE
7 WAR > |Timer2_Out BOOL L |FALSE
8 WAR_EXTERNAL - |Indicator . |BOOL FALSE
9AR ¥ [Timer2 TOM Tirne Base Timer2
10 VAR_CONSTANT - |Time_Base TIME L |THOES
11 WAR > [Timerl_FRun TIME | THs
12 WAR > |Timer2_Run TIME |.|T#0s

. X [»[]

m Batch, Count [PRG] Body, [LD]

——Count_%al-

Batch_Complete

L

COUNT MOTOR ACTRATIONS
BATCH
COUMTER D - Batch_Counter -
Motor CTu
| ol Q
-Reset_In - RESET CW
1T n—pev.

" Chject Highlighted'

The Cross Reference List may be printed out, using the print facility within GX 1EC Developer.
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4.6 PLC Diagnostics

In GX IEC Developer various diagnostic functions are available.The functions in the Debug
menu allow to perform precise troubleshooting and error analysis of your application.

Debug WView Extras ‘window Help Click on PLC Diagnostics to open the window
| shown below.

Metwork Diagnostics. ..

Ethernet Diagnostics. ..
CC-Link Diagrostics. ..
Swstemn Monitor, ..
@nlime Module Change. ..

Device Edit. ..

Buffer Memory Batch ...

System Errors Shift-+alk+E
User Errors AL

H'W Diagnostics
Scan

Forced Input Qubpuk RegistrationyCancellation ...

PLC diagnostics it x|

FLC status
—PLC aperation status
PLC operation  RUN switch  AUN

— Present Emar 1~ Maoritar wndstop—

Prezent Errar

Stop maritar |

Enar lag
Error log |
Mo | Error message | Tear/Month/D ay | Tirme I

Cloze |

Clear Text Error Message

The error data registers of the PLC are evaluated with clear text and respective help texts.

The most important hardware errors such as “Fuse blown” are displayed in a window and evalu-
ated.

User errors can be determined. These user errors are stored with a self-created text file
(USER_ERR.TXT) and allow a quick error correction. The last eight user errors are stored into a
FIFO register and only be removed when they no longer occur.

Training Manual GX IEC Developer 4 -51



Project Documentation Building a Project

4.7 Project Documentation

Project documentation can be set up using the Print Option facility from the Project Menu:

2] Mew... Chrl+H
= Open... Chrl+0
Close
H Save
Save As...
Other 4

¥

4 Change PLC Type

iy

[

Build Shift+alk+E

Rebuild all Shift+alk4+C

Transfer 4
Online Program Change  Shift+Ckrl+D

@ Browse...

Ho Make Cross Reference

Printer Setup...

Print Preview. ., { \!

Print...

¥ Change Security Level. ..
|] Change Passwaords., ..

1 CHMELSEC), . \CARGUSEL
2 CAMELSEC,. A TrainingiPROIL
3 CAMELSEC),.. . \Projects| Test

ik Ale+F4

The “Change Configuration” dialogue box can then be seen. Previous project profiles can be
retrieved here, or work with the default profile. Either select the Project Tree for all elements, or
Selected Items for specific highlighted items, open Properties:

Print Options ﬁ]

Object :
" Project Tree

+ Selected ltems

Current Prafile : |<SED|:||: Standard> j
Loaded Profile |<5ED|:||: Standard:
Drefault Prafile |<5ED|:||: Standard:

Delete | Properties... |

SetDefauIt| Bt |

| Load |
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The Document Configuration folder is shown below. Select the tabs to configure the docu-
ment as required. In this example, only the COUNTER_FB_CE will be printed, as the Selected
Items option was chosen:

Document Configuration

General / Project Tree ] Frame Logos ] Cover Page ] POz ]
FPage Mumbers ] SFC ] Left Foater ] Riight Faater ]
Scape Cross Reference |
FOUs:
[ Cower Page v FED
[ Table of Contents W IL/MELSECIL

[ Project Tree W LD

[ Cross Reference W SFC

[ Global Variable List B
Ok Cancel | Help |

|

User defined logos and information can be assigned, in the Cover Page tab, for the front sheet
and for the frame from the Frame Logos tab:

Document Configuration

Document Configuration

Page Mumnbers ] SFC l Left Footer l Right Footer l Page Mumbers ] SFC ] Left Footer ] Right Foater ]

Scope Cross Reference ] Scope | Cross Referance ]

General / Project Tree ] Frame Logas Cover Page ] POUs ] General / Project Tree Frame Logos ] Ciover Page ] POUs ]
Header :

Loga: |C:\MELSEE\GX |IEC DEVELOF Browser... I

Project : [CARDUSEL

Logo Left: |C:\MELSEC\GXIEC DEVELOPEF  Browser...

Camment : |TF|AINING DOCUMENT

Logo Right : |E:\MELSEE\GXIEE DEVELOPEF  Brawser...

Title: [TRAINING1

Pri. Number . [MIT-TR1234

Footer :

Pri. Manager : [JOHN VANRYNE

PLC Type : |QD2H|

Logo Bottom: |E:\MELSEC\GX |[EC DEVELOPEF  Browser...

oK. m Ceree] Help oK.

Cancel Help
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Detailed information can be assigned, to the left and right footers. The field labels in the Left
Footer dialogue can be renamed, by clicking on the name buttons, as required:

Document Configuration §|
Scope ] Crazs Reference ]
General / Project Tree ] Frame Logos ] Cover Page ] POUs ]
Page Numbers l SFC Left Faoter Right Foater ]

o | | |
oz ] | | Diawn | [V

[ | | Appr. | |CE
Rev Change | Date | Name| Fel | 0241444

Date |25x2m5

Document Configuration rgl
General / Project Tree ] Frame Logos ] Cover Page ] FOUz ]
Scope Crozz Reference
PageMumbers | SFC | LeftFooter Flight Footer
|TF|AINING| Frogram Examples |

@ [ e

ak Cancel | Help

aK Cancel | Help |

Specification for POU appearance and general project specifications are available from the

POUs and General/Project Tree tabs.

Document Configuration rg| Document Configuration r5_<|

Page Humbers ] SFC l Left Foater ] Right Foater ]
Scope ] Cross Reference ]
General / Project Tree ] Frame Logos ] Cover Page POUs

¥ Header
[ Local Cross Reference

[+ Body
Metworks :

[ Metwark. Cross References
[ Metwork Wariable Lists
[ Cross ref. / var, list after network

* Multiple object on a page
" Each object on a page
[ Use local wariables in Crass Reference

[ Show header oceurences in Cross Reference

Scope ] Cross Reference

Page Mumbers ] SFC ] Left Footer ] Right Foater ]
|
Gereral / Project Tree l Frame Logos ] Caver Page ] POUSs ]

General : ProjectTree :
Zoom * Actual State
+ Condenzed " Expanded
" Marmal
LD and FBD:

[ Mot zeparated
input/output pin
directly connected.

kK E\ | Cancel Help

QK. l:l Cancel Help

1
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Specification for SFC appearance and cross reference specifications, are available from the
SFC and Cross Reference tabs:

Document Configuration rg

Scope ]

Page Mumbers SFC

General / Project Tree I Frame Logos ] Cover Page ] FOUs

v Main Nebwark

¥ Macros

W Action Associations
¥ Transitions

v Actions

Cross Reference

Right Footer

]
l
l
l

Left Foater ]

¥ More stepsdactions
tranzitions on one
sheet

Document Configuration

General / Project Tree ] Frame Logos ] Cover Page ] FOUs ]

Page Mumbers ] SFC ] Left Footer ] Right Footer ]
Scope Cross Reference
[ Call Tree

v Glabal Wariables :

* Uszed Readfwiite
* Varable
Al addresses
" Address range

" Enternal Declarations

akK

Cancel | Help |

QK Cancel Help

The configured profile can be saved, by simply naming the Current Profile field and then click-
ing the Save button. It can then be recalled at any time using the selection box:

Print Options

Object :
" Project Tree

(* Selected lhems

Current Profile ; |Trainind ﬂ
Loaded Prafile |
Default Profile |<SED oc Standard:
Wiatch
Delete | Properties. .. |
[w Current Profile
iz hot zaved Set Default | Ligt... |

Load |

Save D
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QUIZMASTER

5 Program Example

5.1 QUIZMASTER

Subjects covered:

® Timing

® Counting

@ Logical Operations: Latching — Interlocks — Use of internal M device.
® Functional Instructions: Reset Function — Pulse Function
Description

A comprehensive automatic quiz game controller; Captures and latches the first player to acti-
vate respective ‘Answer Response Button’.

Only one contestant response lamp will be activated; all subsequent responses from other con-
testants are locked out.

Task

Produce a PLC Ladder Diagram, which ensures that only one of the Contestant Indicator
Lamps illuminates.

@® Whenthe chairman presses the Start Button, the contestants have a 10 second window to
offer a response via their response push buttons.

® During the answer response period, the elapsed time (0 -10 Sec) is displayed on the ana-
logue gauge of the training rig.

® The Chairman may reset the system at any time by using a separate button.

I/O List

Inputs

X10 - Player1 Response Button

X11 - Player2 Response Button

X12 - Player3 Response Button

X13 - Player4 Response Button

X14 - Chairman Start Timing

X15 - Reset Game

Outputs

Y20 - Player1 Answer Lamp

Y21 - Player2 Answer Lamp

Y22 - Player3 Answer Lamp

Y23 - Player4 Answer Lamp
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Y24 -
Y25 -

Time-up Indication

Question Timing

Intelligent Function Module

UaGt - Address of buffer memory for analogue output channel 1
5.1.1 Method
(@ Create a new Project and name it “Quizmaster”.
@ Enter the following data into the Global Variables List:
| Class . Identifier MIT-Addr. | IEC-Addr. Type ~Initial
0 %WaR_GLOBAL Playerl_Response H10 W16 BOOL _|FALSE
1WaR GLOBAL Playerd Response #11 WalH17 BOOL _JFALSE
2WAR_GLOBAL Playerd_Response w12 HalX1E8 BOOL _|FALSE
3[WAR GLOBAL Playerd_Response %13 PAE] BOOL _|Fa=E
4WAR GLOBAL Chairman_Start_ Timing | %14 Yal=200 BO0L _|FALSE
5 WAR_GLOBAL Resat_Game ®15 Hal21 BOOL _|FALSE
B WAR GLOBAL Flayer]_Indicatar Y20 WDH32 BOOL _|FALSE
7 WAR_GLOBAL Playe2_Indicator Yai HalAHE3 BOOL _|FALSE
g WAR_GLOBAL Playerd_Indicalor Y22 W34 BOOL _|FALSE
gvAR GLOBAL Flayerd Indicator Y23 YulA35 BOOL . JFALSE
10 WAR_GLOBAL Guestion_Timing Y24 W35 BOOL | FALSE
11 VAR GLOBAL Time_Display L4451 b4 4. INT i ]
12 VAR_GLOBAL T |Time_Up_Indicator BOOL | AFALSE
(® Create a new POU of Class PRG (Program Type) and Language Ladder Diagram and
name it “Game_Control”.
@ Enter the following code into the POU.
o Quizmaster Programm
Chairman_Start_Timing - Time -Start:
[ Lr
) Question Timing Latch Contral " e e e o o
Time_Start: Player1_indicator Player2_Indicator Player3_Indicator Playerd_indicator Seconds: Counter - Question_Timing
] —i/ k 17t 17} 17} 17} L >
Question_Timing
' 3 """ Drive the 1 Second clock generator while game timing
Question_Timing  Time_Pulse P N o] | S
| 1k IN Ql Tirne_Pulse -
Coe - e - - e - e o oo Time_Base— PT_ ET ——TB_Gen
4 . Count seconds while timing - Counter] -
- Time_Pulse CTU oo o
1 cu Q |—Seconds_Cnunter :
-Count_Reset RESET CV Count_Wal
5 | Display "TIME UP" at end of Question timing
Seconds: Counter - - - - - - - - - Time_bp_-Indicator -
I DI
| . e R aset Gams® bulion pressed o e
- Reset-Garme - PLS M | :
EN NO o
d ——Count_reset
7 o | Drive the Analog Output 1 for displaying the time
. TRUE Lo S .o B MOV M |
. 1} -EN  ENO | ‘. e
S MUL | 5 d Tirne_Display
-Count_Val . ST
- 400 —
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Program Example

QUIZMASTER

The finalised Header of the “Game_Control” POU should read as follows

Class Identifier Type Initial Comment
0vAR > |[Tirne_Start BOOL _|FALSE
1|VAR ~ |Time_Pulse BOOL _|FALSE
2/VAR ~ |TB_Gen TIME |T#0s
3|\ VAR_CONSTANT ~ [Time_Base TIME _|T#s
4|VAR ~ |Count_Reset BOOL _|[FALSE
5/VAR ~ |Seconds_Counter BOOL |[FALSE
B WAR ~ |Count_“al INT . (1]
7\VAR ~ | Timer1 TON
B/VAR ~ [Counter] CTu
9vAR ~|Config_Analog BOOL . |FALSE

(® Create a new POU of Class PRG and of Type Ladder and name it “Player_Logic”

(® Enter the following Ladder code into the new POU:

| Player 1 Interlock Logic

Player2_{ndicator

Playeri_Response Questiﬂn_'ll'iming ]_ ‘
UE

Player3_Indicator Playerd_Indicator -

71

| )

Playerl_indicator

T | i
Player1_'|ndicat0f ...............................
J JI ...............................
5 | Player 2 Interlack Lagic - o
Player2_Response Question_Timing Player] _Indicator Playerd_indicator Playerd_Indicator - Resset Game Player2_Indicator
1 |1 I 1 I+ I 7] Ly
Playerz_.mdicator ...............................
J JI ...............................
3 . [ Player 3 Interlock Logic o
Player3_Response Question_Timing Player!_Indicator Player2_Indicator Playerd_indicator - Reset Game Player3_Indicator
I I 7 171 071 | L)
PIaYBrB;lndiCatUr ...............................
J JI ...............................
4 [ Playerd Interlnck Logic o
Playerd_Response Question_Timing Playerl _ndicator PlayerZ_indicator Player3_Indicator - Reset-Game Player4_-l_r_1dicatnr
T I 7} 171 {7 | C)y -
Player"j_'lnijicator ...............................
I

The finalised Header of the “Player_Logic” POU should read as follows:

Class Identifier

Type

Initial

Comment

0["AR =

@ Create a new Task in the Task Pool “QUIZ”. Bind the POU’s, “Player_Logic” and
“Game_Control” respectively into the new task as shown below:

E Project [d:,__Mitsubishi'\Projekte\Q_Serie M
E -ff‘ Library_Poal
|- E@ Parameter
& PLC
o Metwork
0 Module ConFiguration

=51 Task_Paol

POU name

Comment

{_L}" Quiz (Prio = 31, Event = TRIJEJ————____.‘

(g3 DUT_Pool

Game Control

=

—

Player_Logic

g Global_¥ars
= ‘¥4 POU_Pool

= '3'3" Game_Control [PRG]

i Header
Aeof Body [LD]

= ¥ Player_Logc [PRE]
Cogr Header
Aok Body [L0]]
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Initialization of the Analogue Output Module

To initialize the Q64DA Analogue output module, the following setting must be done in
Parameter -> PLC -> I/O assignment.

i

PLC name | PLC system | PLCfile | PLCRAS | Desice | Progiam | Eoot file |SFC

/0 Azsignment|] —
Slot Tupe hodel name Ponts | Gtaidr| < |
0 _[PLC PLC = i Switch seiting
1_[oio0) - -
2 0] Iriput > Bpoinls = 000
3 |A0-2) Output - Gpoints - 0g20
4 |30-3) Intelli - Gpoinits - 0030
5 |4[0-4) Inkelli. - 16poirts 0040 tting for 1,0 and intelligent function module
g - -
7 e x ae Inpuit format
Agsigning the 10 addiess is not necessany a3 the CPU does it auomatically.
Leaving this settng blank will not cause an emror to eocur. Sice Tupe Modelname | Switch 1] Switeh 2 Switch 3] Switeh 4] Switch 5] =
Baze setting(*) 0 [PLC PLE
= Bage pf1 {000
Base modsl name | Powwer model name | Extersion cable | Slats A | 2 [1o1] Input
eIt 1] [iend,
tdain 5 & Dd 4 [303) Inkedli 5555 [E)
ExtBazel - A0-4) |rkelli A444 oo, oo
Based ¥
Ext Based = 8 Shot Drefault
ExtBazed ot
| Ext Bazat =i 12 Slhat Diafault]
1S ethi hould b b s o
f ]?.Jsi-:;gﬁifltbls TRy e enen Irmpoit Muliple CPU Patameter | [ Read PLGaa |

Acknowledge 3 assignmert | Muligle CFU selings|  Defak | Check | Encl“ | canca |

(® Add the following networks to the POU “Game_Control” to start the analogue output to
channel 1, which is connected to the gauge.

Starting the analogue Output

5] - Config_Analog -
* i J' cEnd -
g Setting of "Operating condition setting request”
'x‘ml' F'LS_EM C oo
| .. J S =i NC;: ' EITDVEND | A0 Module Ready
. 0 5 d [ U4\GD ¥43:  Operating condition setting request
e U4GED; DAA conversion enablefdisable
SETM |-
EN END o
: d ——¥49 -
10 Resetting of "Operating condition setting request”
oo AND [ - RSTM |- -
C Y49 — EM ENO - - .
R0 Co d ——Yi45 -
P = JR— Lo .

Enable Output to channel 1

v AND | ."_\»4'1- S [ ¥41: Enable Output to Channel 1

CVAF r AND |- - sETM |- - | X4F:  EmorFlag
o EN ENO -~ - - - - - o -
Coe 9 — - d ——Config_Analog - - -

End:
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Program Example

QUIZMASTER

5.1.2 Quizmaster - Principle of Operation

@ Enter, Test and Save the project “Quizmaster” including annotation.

@ Download the project to the Q-SERIES PLC.

® Ensure the project is working correctly by monitoring the operation while operating the
inputs.

@ Momentarily switch input X14 to begin contestant answer response timing.

(® Wait for initial contestant response from X10, X11, X12 or X13 and latch appropriate con-
testant indicator. Lock out further operation of all inputs.

(® While waiting for response, run response timer for a period of 10 Seconds and present run-
ning time on display.

@ Atend of time period, lock any further action from all contestant response inputs, stop the

®

time display and illuminate ‘Time Up’ indicator.

Wait for chairman to activate ‘Reset’ input X5, in order to clear all game status flags and
outputs, so as to begin a new round.

Go back to step 1 or end game.

5.1.3 Quizmaster Program Description

POU “Game_Control”

Network 1

When the Chairman Start Timing button is pressed, Local Variable “Time_Start is pulsed
via the PLS_M instruction.

Network 2

Question_Timing is latched providing that no player Indicators are on and the seconds
counter is not counting.

Network 3

The Question_Timing contact enables the 1Second Time base cut throat timer to run. 1
second pulses are generated on the “Time_Pulse” output.

Network 4

The pulses from the Time_Pulse flag are counted using a CTU “Count UP” counter, which
counts for 10 second period.

Network 5

When the Seconds_Counter flag operates, the Time_Up_Indicator activates and is illumi-
nates the lamp.

Network 6

When the “Reset_Game” inputis activated, a pulse is generated to provide a pulse to reset
the seconds counter in network 7 below.

Network 7

The TRUE input is “always on”, therefore the Count_Val multiplied with the offset of 400
digits/Volt is sent permanently as “Time_Display” to the analogue output module.
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QUIZMASTER Program Example

POU “Player_Logic”
® Networks 1-4

These routines control the player interlocks. For example if player 1 is the first to operate
his of her response button, then that Lamp illuminates and locks out all subsequent re-
sponses from other players. Each player control logic routine lock out other subsequent
player responses. Players can only offer a response when the "Question_Timing" flag is
active.
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Functions and Function Blocks Functions

6 Functions and Function Blocks

Below is a table illustrating the comparison between ‘Functions’ and ‘Function Blocks’:

ltem Function Block Function
Internal variable storage Storage Mo storage
Instancing Required Mot required
Mo autput
Outputs One output One output
Multiple Outputs
Repeated execution with same Does not always deliver the same | Always delivers the same output
input values output value value

@® Functions are part of the instruction set.

@® Functions are included in the standard and manufacturers libraries. i.e. TIMER_M is a
function, asis MOV_M, PLUS_M etc.from the Mitsubishi Instruction Set in the Manufactur-
ers Library.

® User defined functions can easily be created out of tested program parts.

This means that functions can be created i.e. for system/process calculations, and can be
stored in libraries and reused many times, with different variable declarations. This would
be in the same way thati.e.a MOV instruction would be used but with the advantage of be-
ing user specific.

6.1 Functions
Most control programs have some form of maths within them, i.e. for analogue signal condition-
ing, displaying engineering units etc. These are frequently reused within the program structure.

By using user defined functions, program design time can be dramatically reduced.
6.1.1 Example: Creating a Function

Objective:
Build a Function to change Fahrenheit to Centigrade
Formula is:

(Fahrenheit —32) x5
9

Centigrade =

The Function will be named “Centigrade” and the input variable will be named “Fahrenheit”.
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Procedure
@ Select a new POU and name it Centigrade.
: a0l This time click the “FUN” option, instead of “PRG.”
Mew PO (P t X ’
MName: |CENTIGRADE The Result Type of FUN should be left as INT
(Integer type).

Clazs
T PRG ™ FUMN © FB

)
Cancel

Language of the Bodw:

Function Block Diagram
Instruction List

Ladder Diagram
Structured T ext

Rezult type of FLIM;

INT -]

Centigrade will now have appeared on the POU tree:

- &= pou_pool
- F" CENTIGRADE [FUM: INT]

g Header

FEO} Body [FED]

@ Double click on the FBD body icon, to open the body network:

Y Project Object Edit Tools ©Online Debug Yiew Extras Window Help
==l &R © B i) e B Bl ||y = | 3F w
alz] PEEEUWL .

@" Project [CAMELSEC,GX IEC Developer 1| |1 0 - - - - o oo
ol Library Pool [l
SO parameter Ll
I T | T
L metwork Ll
Bl Module Configuration | |i
S Task_Pool |
G5 puT Pool |l
W Global_vars [
g pou_pool [l
SoFFTCENTIGRADE[FUM: INT] | ||

g Header
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Selecting the Function:

@ Selectthe function blockicon LF from the toolbar and select SUB from the operators list:

Function Block Selection E”E|EI

Libraries: Operators:
|5LB
GE FS
GT
LE
% 8T
Last Recently Used: MUIL
- |ME
OR
< s =OR w
£ ¥
Operatar Type W Minimize dialag
Al Types after apply
" Functions
" Function Blocks Cloze
Murnber of Ping: Help

@ Using Apply or double clicking on the selection object, place it on the screen:

s |

® Repeat the above process so that the following is visible:
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Declaring the Variables

There are a variety of methods available to declare variables. The following procedure illus-
trates how to declare variables from the body of the FBD:

@ Place input and output variables by right clicking the mouse in the work area. From the fol-
lowing popup menu, select and place input and output variable tags onto the FBD as
shown below:

, SUB MUL | Ony | ,
A e [ e | o

ey N
% Auto Conneck

:ib

e Qutpuk Yarigble

D opfFubfFE
LEony
2EUL-2
3MELE

VR R
Alternatively, click on the toolbar button

(@ Declare the variable “Fahrenheit” by simply typingitinto, . . . . . . . . .
the variable area: o SUR
Fahrenheit— —
-

GX IEC Developer 6.10 53] Because this variable name has not yet been
defined in the header (LVL), a prompt dialogue
will be presented to choose Global or Local vari-
i Define global... Define_loc:al...[}‘ Cancel | ab|e, CIiCk Deﬁne Local_

Optionz....

@ Filloutthe properties of the variable thus: Class: VAR_INPUT, Type: INT, as shown below:

Yariable doesn't exist in the header nar in the GWL

Variable Selection (Mode Mew¥ar) E|E|®
Scope Wariables Class
<AL |EENTIGHADE |VAF| IMPUT :_i
= "-...,__
<Glabal Yariables: CEMTIGRADE |dentifier
M anufacturer_Lib ;
Standard_Lib [Edhreohed
< i > Address
Type |
ANT_MUM - Type
Type Class JlNT \ E
Simple Types vi Initial
< | ¥ 2
IECE1131-3
‘ Comment
W Minimize Dialog after apply f H
Apply | ToHes | NewOH |
Cloze Help Define M
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Functions

NOTES

The Class VAR_INPUT is required as this variable enables values to be input into the func-
tion when it is connected as part of a program. It will produce a left hand pointing input con-
nection point on the function symbol.

Notice also that the variable CENTIGRADE is automatically listed. This is because the “out-
put variable name” must be the same as the “Function name”.

@ Click ‘Define’ and the variable will be written to the header of the Function ‘CENTIGRADE’.

You can check i

t by opening the header.

Declaring Constants

(@ Declare constant “32” by simply typing the number into the variable box:

Fahrenheit ——

s |-

32—

(@ Complete the circuit of the Function CENTIGRADE as follows:

32—

Hint: When entering the CENTIGRADE variable, it is not
necessary to type it, simply right click on the variable box

(or press F2).

® In the Variable Selection window, ‘Double click’ on CENTIGRADE or click to select and
press Apply.

Yariable Selection

Scope
<ALL>

<Global Variables:
tanufacturer_Lib
Standard_Lib

< >
Type
| &N _NUIM -l
Type Clazs
|Simp|e Types :J
IEC 61131-3

Y ariables

Apply |

v Minimize Dialog after apply

‘ MNew On ‘

Cloze

Help
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Functions and Function Blocks

NOTE

CENTIGRADE is automatically placed in the header variable list as it is the name of the function,
it must therefore also be specified as the output argument.

If desired, to clarify correct check the Header of the Function ‘CENTIGRADE’; it should appear
as follows:

Class Identifiar
- |[Fahrenheit | |t

Type Initial Comment
ofwAR_INPUT

Alternatively, the Variable “Fahrenheit” may be entered directly into the Header (as above)
and selected (F2 or Right click on variable box) at point of entry in the body.

Checking Network Integrity

@ Check the Network; you should have no errors and no warnings!

Y project Object Edit Tools Online Debug View Extras Window Help
== =] B oo a8 EEE e hE
alx

& Project [C:\MELSEC',GX IEC Developer |
+-[fifl Library_Pool

- sug |- - - - - MLUL oIy | ..........
= Parameter Fahrenheit — CENTIGRADE - - -
G PLC 32— 55— 9—
A% Network
[l Module Configuration
¢ Task_Pool
3§ DUT_Pool
x E::"’SEL—"T“ ErtcrsAnarmings
= ool
= L " <CENTIGRADE [FUN: INT] Body [FED]>
4} CENTIGRADE [FUN: INT] <CEMTIGRADE [FUN: INT]>
' Header CCEMTIGRADE [FUN: INT] Headers
] 0

Click to check
the program

<

[ Minimize Dialog after show

Show | | Help

@ Close down all work windows and any dialogues that may be open.

Creating a New Program POU

@ Create a new POU called “Process” of Class “PRG” with a language of Function Block

Diagram “FBD”:
New POU (Project) X]
I arme: |F'n:n:ess
Class

Cancel
* PRG © FUN ( FB

Language of the Body:

Function Block Dhagram
Instruction List

Ladder Diagram
MELSEL Ingtruction List
Sequential Function Chart
Structured Text
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@ Open up (Double Click) the body of Ladder POU “Process” in| = @& Process [PRG]
the project POU pool. g Header

ﬂ:@ Body [FEO]

Placing a user Function

@ Click on the Function Block icon EZF again, but this time select Functions and select the
Project Library. Notice the newly created function “Centigrade” is now filtered down into
the operators list:

Function Block Selection E“E|®

Libraries: / Operators:
i L |CENTIGF|.&DE

tManufacturer_Lib
Standard_Lib
< >

Lazt Recently sed:

@0h -
@MUL-2

5] IR

0 b

£ il ?

Operatar Type v Minirnize dizlog
" All Types after apply

[ Operators Apphy

f* Functions

" Function Blocks g
Mumber of Pins: w

@ Select CENTIGRADE and click ‘Apply’.

NOTE Depending on preference, it is possible to minimise the Function Block selection window
following Apply by ticking the selection box as above.

The following will be displayed:

CEMTIGRADE

Fahrenheit
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Assigning the Global Variables

Once the function is placed on the new network assign variables to it.

@ Assign Variable names in the Global Variable List as shown:

£52 Global Yariable List -10] x|

~ Class | ldentifier MIT-Addr. | IEC-Addr. | Type | Initial =]
0|vAR_GLOBAL =1Deg F 0o SohWWO.0  [INT =0
1[vAR_GLOBAL v|Deg_C D1 MWD T [INT 1o

=
4 | |

The Body of the POU “Process" should read:

oo CENTIGRADE S
- Deg_F —— Fahrenheit ——[Dag_C -

® ?regt? anew task in the Task Poolnamed @F Project [C:\MELSEC',GX IEC Developer
Main”. + Lff‘ Library_Pool
---@&d Parameter
S PLC
.,I'!' Mebwark,

. Z8ll Module Configuration
- €% Task_Pool
¢y [Main (Prio = 31, Event = TRUE)|

(® Bind the POU “Process” to the Task “Main”:

FOU narme Comrment

0 Process D

Compiling the Program

Compile the project using the Rebuild All operation from the tool bar:

cess [PRG] Body [FBD]]

Wiewy Exbras Window Help

G i 2R ChHEE BECE|L T W

: CEMTIGRADE | :
- Deg_F—— Fahrenheit ——Deg C -
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Functions

Following compilation the following should be displayed:

Compile/Check Messages E||I_3HE|
Errore/farnings:
|Jzed System Bits: 0 of 4036 A

Jzed SFC Flags: O of 8192
Uzed Timers: O of 1934

Uzed Acumlt Timers: 0 of 0
Used Counters: 0 of 512

Uszed Labels: 1 of 2048

|Jzed Interrupt Labels: O of 256

Uszed Program steps:
b aimurn; 28672
Main 26
Total: 26

0 errors

“
< | >

[ Minimize Dialog after show

Show | i | Eloseél Help |

If there are errors, click on the error detail and resolve the problem(s).

Monitoring the program

G

@ Transfer the project to the PLC and monitor this network using the Monitor button on
the toolbar:
CEMTIGRADE |- - - - - -
Deg_F = 0—— Fahrenheit — Deg C=-17 -

@ Usingthe on screen variable forcing feature, input numbers into the ‘Deg_F’variable as fol-

lows:

‘Double Click’ on the input variable and enter a value into the Modify variable value dia-

logue as shown:

Current Walue: 0

e W alue: 98

. |.Double Click.
S CENTIGRADE |
Dey_F = 0—— Fahrenheit | —Dey C=-17 -
Modify variable value
"ariable: |Deg_F oK
lore INT [ Hewxadecimal

Cahcel

i

Help

For reference, 100 deg F = 37 deg C (actual 37.7 deg C)
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Functions

6.1.2

Processing Real (Floating Point) Numbers

The existing CENTIGRADE function currently can only process 16 Bit Integer Whole Number
(+32767 to -32768) values which is the numeric system default when creating Functions. The
following example will utilise the Function ‘CENTIGRADE’, modifying it to process “REAL” float-

ing point values™.

*

Duplicating a Function

Only valid on processors supporting this feature.

Make a duplicate copy of the function ‘CENTIGRADE’ and rename it ‘CENTIGRADE1’ as fol-

lows:

@ Right Click on the CENTIGRADE Icon in the POU Pool of the project and select Copy.

Cl gl CENTIGRADE (Sl
gt Header 2] open
60} Body [FEI g8 Check

- G2 Process [PRG]

g Header | X cCut
‘FE0} Body [FEI Copy-———

Paste

. Delete

- @3 pou_pool ‘ |

@ Right Click on the POU Pool Icon of the project and select Paste.

=Y vou cad

--{F ¢l Mew POLL,.
g check
F

- A
By Copy

Paste

The system will automatically paste a duplicate copy of ‘CENTIGRADE’ and rename it to

‘CENTIGRADE1":

ZRTYv0u_Pool

-4} CEMTIGRADE [FUM: INT]
& Header
“FE0L Body [FED]
+ :D-* CEMTIGRADEL [FUM: INT]
—-913 Process [PRG]

@ Header

‘FGO} Body [FED]

6-10
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Changing the Result type of a Function

@ Right Click on the newly created Function ‘CENTIGRADE1’ and click on Properties.

EREN CENTIGRACE L [FLIN: I o
- W& Process [PRG] B! cpen

g Header

B0} Body [FED]
Cut

Y Copy
4 Paste

. Delete

Eind...
Replace. ..

Irnpart, .,

Export...

Prink

Prink Presview

Renare...

Comment...

IE Expand

Click to select

Properties. ..
[

Exrended Information
Sorting Criteria,..

Settings 4

@ On displaying the Function Information window, set the result type to REAL.

Function Information @

Mame: [CENTIGRADEN oK

/ Cancel
E
I Use with ENJEND

Type: FUM -

|Functi0n Block Diagram j

Size: 45 Bytes

Fesult Type: |F|E.-’-‘-.L

Language:
Last Change:  12/07/2005 13:23:39

Security Level

o | el kel gt il B i o o

[ Allow Fead Access for lower Levels

- JF" CENTIGRADE1 [FUM: REAL]

o [Header] R

JFG0L Body [FED]

The type should now displayed as Real in the Project Navigation Window:

® Modify the Header of CENTIGRADE1 so that the Fahrenheit variable is of type ‘REAL:

Class Identifier

0WVAR_INPUT jFahrenheit

| |rEAL

Type

Initial Comment
oo
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Functions

NOTE

Modifying Constants to type ‘REAL

@ Open the Body of CENTIGRADE1 and modify the constants to ‘Floating Point’ types (i.e.
32.0) and the output variable name to read as follows:

sue - o MU o - DY

Fahrenheit —— ————— ‘ CENTIGRADE? -
- - e

B D e

NB: Remember to alter CENTIGRADE to CENTIGRADET1.

@ Close editors and save all changes.

Placing the “REAL’ number Function ‘CENTIGRADE1’onto the working POU “Process”
@ Inthe GVL editor, create two new variables thus:

£22 Global Yariable List ] _10] x|
Class Identifier MIT-Addr. | IEC-Addr. Type Initial =
0|'VAR_GLOBAL ¥ |Deg_F Do YWWO.0  |INT _|0
1|VAR GLOBAL *|Deg C D1 YMWO.1  |INT .40
2|VAR_GLOBAL > |Deg_F_Real D2 %MD02  |REAL |00
3|VAR_GLOBAL v Deg_CLReaI D4 %MD0.4  |REAL _ (0.0
«| | o

@ Open the Body of POU “Process” and place the Function CENTIGRADE1 into it as shown
below:

A=)

Function Block Selection

Libraries: Operators:
<ALy |EENTIGF|.-’-‘«DE'I
M anufacturer_Lib CENTIGRADE
Standard_Lib

< >

Last Recently sed:

CENTIGRADE &

@0y
ki1 113

4 *

W

£ (L) >

Operator Type v Minimize dialog

" Al Types after apply
" Operataors Apply
* Functions k

" Function Blocks

Cloge
Help

MHumber of Pins: I_

REAL numbers use 2 consecutive Registers (32 Bits) and are stored in a special portable
IEE format, hence the allocation in the above GVL example.
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® Complete the POU “Process” to read as follows:

C CEMTIGRADE o
Deg F—— Fahrenheit ——Deg C -
C CEMTIGRADE! o
Deg F Real— Fahrenheit ——Deg_C Real

Save the Project, Close all open dialogues and rebuild the project.

Transfer the project to the PLC and monitor this network using the Monitor button c on the
toolbar:
: CEMTIGRADE S
Deg F 0—— Fahrenheit ——Deg C=-17 -
-Deg F_Real=0.0—— Fahrenheit ——Deg C FHeal=-17.77778

Modify the value of the input variable “Deg_F_Real” and observe the output result on the dis-

play. Note the 7 Digit floating point accuracy.
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6.2

Creating a Function Block

Objective:
Build a Function Block to act as a Star/Delta Starter. Declare the following variables:
— Start Pushbutton: START

— Stop Pushbutton: STOP

— Overload Contact: OVERLOAD
— Switchover Time: TIMEBASE

— Time Register: TIME_COIL

— Star Contactor Output: STAR_COIL
— Delta Contactor Output: DELTA_COIL
Name the Function Block STAR_DELTA.

Procedure:
(@ Startanew “Empty” projectin GX-IEC Developer called “Motor Control” with no POU’s.

New POU {Project)

(@ Create a new POU named “STAR_DELTA”

of Class "Function Bl_ock" (FB) with a language | e STER_DELTA
Body type Ladder Diagram. ol
das Cancel
T PRG C FUN & FB
Language of the Body:
Function Block Diagram
Ingtruction List
Structured Text
STAR_DELTA will now have appeared on the POU tree.
® Click once to open the Header and Body branches.
@ Double click, to open the Header.
Declaring Local Variables
(@ Declare variables as shown below.
Class Identifier Type Initial Comment
o[VAR_INPUT ~|sTART BOOL _|FaLSE
1 WAR_INPUT ~ |STOP BOOL _|FALSE
2 VAR_INPUT ~+ [OVERLOAD BOOL _|FaLsSE
3[VAR_INPUT ~ [TIME_SET INT o
4VAR_OUTPUT ~ |DELTA COIL BOOL _|FaLSE
5VAR_OUTPUT ~ |STAR_COIL BOOL _|FALSE
B WAR_OUTPLT ~ [TIME_COUNT INT BE

(@ Check, save and then close the Header window.

6-14
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Functions and Function Blocks

® Open the body and build the ladder networks as shown below:

- START - STOP - OWERLOAD DELTA COIL - STAR: COlk:
| I+ | I+ I+ Cr -
STAJR-_()lOIL
d
STAR COIL - - SM412 - - DELTA COIL - INCP_td |
I | Al EN ENO - R
. S : d —TIME_COUNT
3
< - - - Ea@ - DELTA_COIL -
TIME_COUNT—— sk
- TIME_SET— : S
4 STOP - DELTA_GOIL -
I R
- OWERLOAD o
} MOV M |-
- BM40Z D— 5 d —TIME_COUNT
@ Check the Body, there should be no errors and no warnings!
- START - ETOP - OVERLOAD DELTA_GOIL - - - STAR-COIL -
| 1/ 1 i1 11 ()
- BTAR-COIL
1
- STAR-COL - - SM412 - - DELTA COIL - IMCP_M |
Il I I/ B D -
P PR PRRETPRNS - (acre pe i Il ] T e r—
B Compile/Check Messages E||E| [g|
Emorsfwiamingss e
3 <STAR_DELTA [FE] Body [LD]>
: 0 emors
... Ea _
- TIME_COIL—
- TIMEBASE —
4 sTOR
1 |
- OVERLOAD -
1 |
F L v 3 < >
- SM402 -
|
J . J_ [ Minimize Dialog after show
Show | Cloge | """"
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Creating New Program POU “Motor Control”

@ Close down all work windows and any dialogues that may be open.

@ Create a new POU “MOTOR_CONTROL” of Class |- @ pou_pool
PRG and FBD (Function Block Diagram) as the =2 MOTOR_COMTROL [PRE]
language of the body. gt Header

g}

---JF STAR_DELTA [FE]

' Header

Lo Body [LO]

Creating new Global Variables List

Open the GVL and enter the following I/O details:

EEE Global Variable List =10l x|
~ Class ~ldentifier MIT-Addr. | [EC-Addr Type [nitial | =
0)VAR_GLOBAL ¥ |START1 a0 %0 BOOL _|FALSE
1|VAR GLOBAL * [STOP1 A1 %ln1 BOOL . JFALSE
2|VAR_GLOBAL ~ |OVERLOADI 2 Yoli2 BOOL _|FALSE
3|VAR_GLOBAL v |STAR_COIL Y10 % QX116 BOOL _|FALSE
4VAR GLOBAL ~ |DELTA _COILT Y11 %QX17 BOOL ..JFALSE
5{VAR_GLOBAL ~|TIME_COIL1 Do SO0 [INT .
B|VAR GLOBAL ¥ | START2 3 %103 BOOL _|FALSE
7|VAR GLOBAL v |STOP2 X4 %alX4 BOOL JFALSE
B|VAR_GLOBAL ~[OVERLOADZ *5 YlrS BOOL _|FALSE
9)VAR GLOBAL ¥ |STAR_COIL2 Y12 %018 BOOL _|FALSE
10|VAR_GLOBAL v |DELTA_COIL2 ¥13 %019 BOOL JFALSE
11|VAR_GLOBAL ~|TIME_COIL2 0 %MWDT [INT B

Assigning Instance Names

@ Openthe Body of MOTOR_CONTROL and enter create two networks. Place a Instance of
the Function Block STAR_DELTA into each network as shown in the following figure:

= STAR_DELTA R
Function Block Selection Q| m| ||g] - ENO l—- O
S o = DELTA_COIL B
Libraries: Operatars: _ STOP STAR COIL |_. o
<ALLy ]STAH_DELTA ~ CVERLOAD TIME:COlL F wow g
Manufacturer_Lib - TIMEBASE ’
Standard L | o
2l 7| | |

Last Recently Used:
....... L
- STAR_DELTA |-
o0 | > ’ - EN EMOD |—' L

2 [T > ~ START DELTA_COIL o
-Operatar Type W Minimize dialog - STOF STAR_COIL |—' B
O Al Types alter apply ~ OVERLOAD TIME_COIL r S
" Dperatars - T|T\".1ESA-SE. e

SEEE || | T

{* Function Blocks e | |H R R R R E R R R
Murnber of Fins: Help
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@ Assign ‘instance names’ to both {
instances of the Function Block,
STAR_DELTA by typing MCC1 and
MCC2 into the Instance names above
each Instance of the FB. At the system

GX |EC Developer 6.10

Define local... I%J

Warable doesn't exist in the header nor in the GVYL

Cancel |

prompt, click Define Local.

Optionz....

(® Create entries for the instance names in the header for MCC1 and MCC2 as follows:

| 'm-m'cm' L
STAR_DELTA |

et

‘V.-’-‘«FI MCC2: 5TAR_DELTA;

v Minimize Dialog after apply

Apply | | Mew Off

~ EM EMO |
~ START CELTA COIL |—-
- STOP STAR_COIL |—-
~ OWERLOAD TIME_COIL —
~ TIMEBASE | -
Yariable Selection (Mode Hew¥ar]
Scope W ariables Clazs
2 |G MCC2 ViR =l
<Global Wariables:> +MCC1 | dentifier
M anufacturer_Lib
Standard_Lib |MEE2
¢ > Address
Type |
\STAR_DELTA  +| Type
Type Class |STAR_DELTA o
|Funu:tiu:un Blocks ﬂ Initial
[ECE1131-3 - 3 | I
Comment

Cloze

Help

=

An Instance is the copy of the function block for this POU. For this example simply type MCC1
and MCC2. Notice that once entered, the instances are listed in the variable selection window as

+MCC1 and +MCC2 as Type: STAR_DELTA.

The Instances must be declared in the POU Header. As can be seen from the previous figures,
Instance names are added in the same way as adding any other new variable from the POU

body.
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Creating a Function Block

Assigning Variables to a Function Block

Now complete the POU by assigning variables to your Function Blocks as shown below:

MGG - S
SR STAR_DELTA |
. TRUE—— EN ENO S
START! —— START DELTA_COIL rl—-DELTA_COIU :
-STOP1—— STOP STAR_COIL l—-STAR COILT
OVERLOADT —— OVERLOAD TIME_COIL ——TIME_COIL1 -
10— TIMEBASE
SR STAR_DELTA |
. TRUE—— EN ENO S
STARTZ—— START DELTA _COIL rl—-DELTA_COILz :
-STOP2—— STOP STAR_COIL l—-STAR cole -
OVERLOADZ —— OVERLOAD TIME_COIL -——TIME_COILZ -
: 15— TIMEBASE

NOTES

ventions.

Mitsubishi addresses or symbolic declarations may be used. However, if Mitsubishi
‘MELSEC’ direct addresses are used then the program will no longer adhere to the IEC con-

Designating the variable “TRUE” as above, automatically assigns a ‘normally on’ contact
(Q-Series SM400) which is neater and conforms to IEC conventions.

The STAR_DELTA FB can be used many times in the project and must use different Instance

names.

Creating a New Task:
@ Create a new Task “MAIN” in the task pool:

Project [C:Documents and Settings, ]
+ Lff‘ Library_Pool
- Parameter

S PLE

A Metwork

El Module Configuration
- L(Bl Task_Pool
¢ MAIN (Prio = 31, Event = TRUE)
95 DUT_Pool
g
- O® MOTOR_COMTROL [PRG]

- & pou_pool
g Header

oDy Body [FED]
IF STAR_DELTA [FE]

' Header

Lo Body [LO]

6-18
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@ Double click on the task and bind the POU “MOTOR_CONTROL” to the task “MAIN”:

FOU narme Comrment
EI|MCITCIR COMNTROL |U

(® Save the Program, close all windows and dialogues.

Find unused Variables

Project Backup. .. By using the function Extras — Find unused Variables
you can find and delete all unused global and local vari-

Project Reskore. .. . .
Sl ables that are declared but not used in a project.

Lndate Variaties Unused global and local variables will be detected in the
Find Unused Yariables whole project, excluding the user libraries.

ﬁ Export Wariables

Inteligent Funckion Ukility

Cptions. ..

NOTE Finding unused variables can only be performed if the project has been build and was not
changed since them. Otherwise a warning message will be displayed.

Each unused variable is listed under the container of its declaration: the Global Variable List for
global variables, or the corresponding POU for local variables. Only those containers are listed
where unused variables exist. For example, if there is no global variable, the Global Variable List
location will not be enlisted. Containers are written in bold text and appear at a higher level than
their contained items.

Find Unused Yariables x|

The following vanables are never accessed in the project. Unused vaniables declared in
user ibranes are nob listed vou can delete unwanted vanables By selzching them and
presssing the Delete Yarables button

Unused vanables:

=1 [¥ Global Yanable List
¥ Data Clock
V¥ Data_Store
[T Data_Lookup
[T Data_Paointer
E [ Data_Lookupl
[+ START
[¥ STOP

G

™ Show extended information

Select Al Select None Delete Vanables |

Cloze I
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NOTE This can produce large reductions in the size of the source
code. This is important particularly if the option to send all P
Symbolic (Source) Code to the PLC has been selected for C Progran
download: * PLC-Pararneter and Program

DOWwWNLOAD object

Drive: |D: Program mermary ﬂ
[ Init Spstem Addresses

v Download Autoevec File

DOWHLOAD source information
" Mo InformaV
(* Symbolic

Drive: | 0: Program mernary ﬂ

| UPLOAD mode

Compile the program in the normal manner, using the “Rebuild All” button on the toolbar:

Compile/Check Messages g|§|@

Ernorz/w armings:

Uszed Spstem Bits: 16 of 4096 A
Uszed SFC Flags: 0 of 8192

Used Timers: 0 of 1984

Uszed Acumlt Timers: 0 of 0

Used Counters: 0 of 512

Uszed Labels: 2 of 2048

Uzed Interrupt Labels: 0 of 256

Uzed Program steps:
b axirmumm; 28672
Maim: 119
Total: 119

0 emors

¥
£ b

[ Minimize Dialog after show

Show | | Cloze :‘l Help |

Open the MOTOR_CONTROL POU and monitor c the program for correct operation.

- MCCT - .
S STAR_DELTA |
. TRUE—— EN ENO S
STARTI —— START DELTA COIL ILDELTA COILT
- . -STOP{—— STOP STAR COIL ——STAR COLLT
OVERLOADT —— OVERLOAD TIME_COIL —TIME_COILT = 10 -
- 10— TIMEBASE ST
- MCC2 - .
SRR STAR_DELTA |
. TRUE—— EN ENO - - - - -
STARTZ —— START DELTA GOIL | DELTA COIL -
-STOP2—— STOR STAR COIL | STAR COIL2
OVERLOADZ —— OVERLOAD TIME_COIL ——TIME_COIL2 =10 -
- 15— TIMEBASE ST
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Functions and Function Blocks

6.3 Execution options of Function Blocks

Function blocks can be executed in
® Macrocode execution

® MC — MCR execution

® Use with EN/ENO

different ways:

The execution mode is selected in the Function Information dialogue box:

Function Information

Name: [STAR_DELTA
Size: 36 Bytes Cancel
v Use Macrocode
¥ Use MC/ MCR Comment...
v Usze with EN/END
Type: FB -
Language: |LadderDiagram ~|FB .
| Execution
Last Change:  17/07/200515:18:12 Options
Security Level
0 e T el e i e i e = (e
[ Allow Read Access for lower Levels

How to set the execution option:

@ Select the function block in the Project Navigator window.

@ Display the Function Information dialogue box by right clicking and select Properties.

(® Activate the check box. The use of MC-MCR option can only be activated when the other
two options have already been activated.

This does not make any changes to instantiation and the programming of instances in the vari-

ous programming languages.

6.3.1 Macrocode execution

@ Standard execution: The function block is called via a system label.

® Macrocode execution: The function block is expanded internally.

With Macro Code

Without Macro Code (standard execution)

Mo internal system labels are needed to
execute a function block instance.

Each instance uses internal system labels (pointers).

Consequence The number of function
blocks you can use is only limited by the
size of the PLC memory as function blocks
are independent of system labels.

Consequence: Since the number of available system labels is
limited (FX: 128, A: 258, Q: 1024) you cannot use more than a
theoretical limited number of function blocks. In practice this number
is even smaller as system labels are also required for other internal
processes.

User-oriented execution of the function
hlock

Implementation of the function block construct in conformity with the
IEC 61131-3 standard

Mo restrictions on the handling of timers
and coils within the function block.

Restrictions on the handling of timers and coils within the function
block (subroutines).
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6.3.2 Enable / EnableQutput (EN/ENO)

The EN input makes the function (or FB, see later), conditional (Switch On/Off)
The ENO reflects the status of the EN line.
Only instructions with or without EN should be used in a network, do not mix both types.

The EN/ENO chain should have all its pre-conditions at the beginning:

e.g. FBD:

VAR __|

EH EHO EH EHO EH EHO
either

or — I

Function Definitions

All devices suffixed “_E” have EN / ENO lines, otherwise they do not.

All devices suffixed “_M” are manufacturers instructions, i.e. in this case from the relevant
Mitsubishi instruction set.

Care should be taken, especially when using the FBD editor, not to disobey the Mitsubishi
programming rules. When building circuits like the previous example, itis tempting to chain
lots of instructions together to achieve, i.e. the calculation required. However, if the chosen
Mitsubishi instruction, would normally sit at the end position on the rung, why should it sud-
denly become a series element, simply because you are using FBD?

Choose the correct instruction for the job i.e. that may well be one from the IEC set.

Also remember that a 16 bit Mitsubishi multiplication produces a 32 bit answer. If variables
are used, then the result “type” should reflect this, i.e. the operands may be of type INT, the
result of type DINT.

Exercise (Gated Operation)

Edit the Function Block STAR_DELTA to have an EN/ENO input/output feature. Drive the EN
(enable) input with external MELSEC X17 contact:

. MCCT
R STAR DELTA | S
W17 —— EMN ENO - -«
. START1— START DELTA_COIL | DELTA_COILT -
STOP1-—— ETOP STAR COIL ——STAR_COLT
OVERLOAD1 — OVERLOAD TIME_COUNT | TIME COILT -
- 10 TIMEBASE F ST
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7 Advanced Monitoring Functions

The following diagrams are used for illustration purposes only; use the STAR_DELTA project
and its relevant devices with the following procedures.

7.1 Entry Data Monitoring
@ Whilst in Monitor Mode, select Entry Data Monitor from the Transfer Setup v
Online Menu:
@ stop Monitoring ale+Fs
Manitar Header ShiFt+AIE+HES
BR| Entry Daka Monitor — Shift+CtryeFe
Modify variable value Chrl+F9
@f@ Online-Change Mode
(& mMonitoring Mode Shift+ESC
Statt | Stop PLC Alb+s
+  PLC Skatus
PLC Keywiord 4
PLC Clear 4
The following table will be displayed:
FPos  Address [(MIT) Name Value [(dec)
1| I
2
3
4
5
&
-
g
=]
10
11
12
13
14
15
16
17 Eg]
158
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@ Clickinthe Mitsubishi Address left hand column and type in the required device, any identi-
fier name will be automatically shown together with the current value. Column widths can
be altered as for Excel:

Pos | Address (MIT) Neme Value (dec)
1 pa TIME COIL1 0
2 b1 TIME_COILZ 0
3 H10 START1 a
4 |=%11 STOP1 ]
5 Z1a UVERLOAD] a
& 13 STARTZ a
7 14 STOPZ2 a
g X1k OVERLOADZ a

7.1.1 Customising the EDM
@ Right Clicking the mouse button, displays the following window. Select Setup.

Fo= | Address (MIT) Neme Value [(dec)
L oo TIHE TOIL1 Insert Cbjects... F2
z D1 TIME COILZ2 Next Cbject F3
3 10 ATART1
4 11 STOP1 Insert Forced Inputs
5 ¥12 OVERLOADL Insert Seb Inputs
G %13 STARTS Insert Set Outputs
= v14 STORZ Clzar Device Fila
8 X15 OVERLOADZ Insert Row Ins
=] Delete Del
10 Delete Al
L Read from PLC
12 write to PLC. .
13
14 Read from File..,
15 Write to Filg.. .
16
17 Always on kop |
18
19 ‘
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The Setup window allows the EDM to be user
configurable; clicking the right mouse button, dis-
plays the configurator window. In this procedure
Columns will be added to the EDM table for IEC
Address and Hex Value Monitor.

(@ Highlight or right click on the Name field and
select Insert Row as shown.

A second window appears, showing options for this
row, select Value (hex), Value (bin). Repeat for
Address (IEC) and Type.

® Double click on the empty field or press F2 and
select Address (IEC) from the list as shown.

!

Setup

Pos Field & Claze

1 [address (MIT)

Noie Cancel

Value (dec)
| Read Setup...

Wwirite Setup...

[Hf

2

3

a

5 4
6 4
T Pazzword...
g

9

Security on

b3

[ Don't search variables in GYL

I Monitor only visible objects in window

Pos Field £1 Close |
1

Addre=ss [(MIT)

Hame : . Cancel
Field List... F2

Value (dec)

1
Z
3 1
4 Insert Row  Ins
= | Celete Row Del
1 Setup...
: Delete all & P
=
1 Pazsword...
g
2l

Security on

[ Don't search varniables in Gyl

I Manitar only visible objects in window

W
-}
—_
=
-

Pos | Field B \&l
1 Address [(MIT) Fie]
Cancel
: ] (=
3 Name
4 Walue [deec) Read Setup...
| Wwirite Setup...
6 4
p
1 Pazeword...
8 il
2 = Security on |
[ Dor't search variables in GYL
I Moritor only wizsible abjects in window

S5 =i Close
1 aad Field List @
3 MNam)
= s
5
[ te Setup...
5 BT
=
5 | * alue [dec) B m
T “Walie Thavl i
2 ECurity on
,Tl Cancel | 4
[ Don't

[ Moritar orly visible objects in window
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@ Click OK and the item will be added to the EDM X
layout. Add Value (hex) to the Pos 5 field in the

table. Pos Field B Close
iddres= (MIT)
Address (IEC) Cancel
Name
Value (dec) | FRead Setup...

I\Falue (hex) |

Wiite Sebup.

WA

Password ..

10|00 (=] | |0 | |0 (B

I= Securty on

[™ Don't search variables in GYL
[T Moritar only wisible obiects in window

W List global variables used in PO

® Click to close the setup box and observe altered EDM layout:

Pos | Address (MIT) Address (IEC) | Nexe \Value (dec) Value (hex)
1 DD $MID. 0 TINE COIL1 0 0
2 n1 MO 1 TINE_COILZ 0 0
3 %10 5IX16 STARTL 0 0
LR 5TXL7 STOP1 o 0
5 1z 5TX18 OVERLOAD 1 0 0
6 X13 $TX19 STARTZ 0 0
7 |x14 $IX20 STOPZ 0 0
8 |¥15 4 IxX21 OVERLOADZ 0 0

In this way, the EDM table can be used to display multiple data on 1 table.

Try adjusting the column widths and the zoom facility from the View menu, to display complete
picture. The display size is much dependent on the screen resolution set on the computer being
used.

From here values can be entered to any object displayed, i.e. the value of D100 may be altered
by entering a number into the respective field.

7.1.2 Monitor Limitations
NOTE Remember, the behaviour of the monitor facility is dependant on the code being run in the
PLC;if the PLC code is writing a constant to this address, the value entered will be overwrit-
ten by the program. This situation is prevalent here as the values of DO and D1 are being con-
tinuously written to by the PLC code.
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Entry Data Monitoring

7.1.3 Toggling Boolean Variables

Providing the physical input to the PLC is not active, it is possible to toggle the inputimage in the
CPU on and off by double clicking on the value field for that Boolean addresses as shown:

Pos | Address (NIT) |Address (IEC) Dare Value (dec) |Value (hex)
1 D0 £ M0, 0 TIME_COIL1 10 i
2 b1 5 MU0, 1 TIME COIL2 0 0
3 |xio % IX16 START1 1 1
& ¥11 5 IX17 STOP1 0 0
5 (%12 5T¥18 OVERLOAD1 0 0
&  ¥13 5115 STARTZ o o
7 x14 5 T¥20 STOPZ 0 0
8 X15 5 T¥21 OVERLOADZ E
9
10 Double click to toggle 1/0
11
12
13
14
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7.2 Monitoring Headers
Another facility available, whilst in Monitor Mode and with Transfer Setup ¥
the POU body highlighted, is the Monitor Header function
in the Online menu. It is also available from the Online ol Start Maritering Chrl+F8
Toolbar L2 stop Monitoring Alb+FE
@ Monitor Header Shif+AE+HFE
@ Entry Data Monitar  Shift+Ckr+-Fa

Madify Yariable Yalus CtrH-F9

Online-Change Mode
Maritaring Made Shife+ESIC

Start Im Sycle Monitar, .

[0l

Stop In Cycle Monikar

Change Instance,

Start [ Stop PLC alk+5
PLE Redundancy Mods

|T FLC Status

PLC Kewword 4
Set PLC Time
& Simulatar
PLC Clear r

Forrnat Drive

File Infa

Close communications

All elements of the Header identifiers of the highlighted POU are now displayed and monitored:

Pos | Address (MIT) | Address (IEC) | Neme Value (dec) | Value (hex)
1 -MOTOR_CONTROL

2 %10 L TE16 START1 1 1
3 x11 5TELT STOP1 0 0
3 (x1z 51X18 OVERLOAD1 0 0
5 |21 LQ%33 DELTA COIL1 1 1
& |v20 4QX3Z STAR COTL1 0 0
7 no MU0 .0 TIME COIL1 10 i
8 |X13 31X19 STARTZ D 0
o (%14 5 T%20 STOP2 0 0
10 X1 5 I%a1 OVERLOADZ 1 1
11 123 5QX35 DELTA_COILZ 0 0
12 D1 LMUD . 1 TIME COIL2 D 0
13 vz 50%34 STAR COILZ 0 0
14 +HCC1

15 +HCCE

16

Note that the Boolean variables in the EDM are shown highlighted, when monitoring.
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Monitor Mode

Essentials

7.3 Monitor Mode Essentials

Multiple Windows may be monitored simultaneously by first opening them separately and using
‘Tile Windows’ feature in the Window Menu. It is important to realise when first entering Monitor

(O

Further windows may be monitored by first bringing them
into the target view and clicking individually on the Start
Monitoring (Ctrl+F8) selection from the Online menu:

mode, only the target window in view will be monitored.

Transfer Setup

&
[
E

Skart Maonitaring

Stop Monitoring

Maritar Header ShiF+A RS
@ Entry Data Monitor  Shift+Ctr+F8

Madify Yariable Yalue

AlL+FE

ChrHFD

@ -

onime=Channe Mode
Manikaring Mode

Skart In Cycle Monitor, ..
Stap In Cyele Manikar

Shift+ESC

Change Instance, . .

FLE Redundancy Mods
Start [ Stop PLC

BLE Stakus

PLC Kewword

Set PLC Time

Alt+5

5% Simulatar

PLC Clear
Farmat Driwe

File Infg

Close communications

NOTE This monitor initialisation method is to prevent all open windows from being monitored simul-
taneously even if they are open but not in view. This would have the effect of potentially sig-
nificantly increasing the communications traffic between the PLC and the Computer. This
would ultimately result in very slow monitor response times on the GX-IEC Developer dis-
plays, particularly on A & FX PLC’s or across slower serial links.
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Simultaneous Monitoring of Header and Body

Here is an example of Monitoring a POU and its header simultaneously:

=
Fos |ALddre== (MIT) |Lddres= [IEC) ame Value (dec) |Value (hex) —
3 -MOTOR_CONTROL
2 %10 $IX16 START1 3 3
o £11 $IX17 STOP1 0 0
4 X112 $IX18 OVERLOAD1 0 0
5 Yl §0X33 DELTA_COIL1 1 ;s
3 Y20 $0X32 STAR_COIL1 0 0
7 oo $MU0.0 TINE COIL1 10 i
g £13 5IX19 START2 0 0
9 X14 $IX20 STOP2 0 0
10 %18 §IX21 OVERLOADZ i 1
11 |¥23 $0X35 DELTA_COIL2 0 0
12 |D1 $MU0.1 TINE COIL2 0 0
13 Ya2 5QX34 STAR_COILz u} u}
14 +MCC1
15 +MCC2Z x
. Ba
JEoToR_CONTROL [PRGIBodyIFBD] =k
MCCT et
e STAR_DELTA
- ®17— EN =0
START1—— START DELTA COIL ——DELTA COILT -
-STOP1—STOP STAR COIL ——STAR COILY
OVERLOAD! —— OWERLOAD TIME_COUNT ——TIME_COIL1 =10 -
- 10— TIMEBASE
2 i oW
MCC2
WA STAR_DELTA
- TRUE— EN ENOL- - - - - - .
START2—— START DELTA COIL ——DELTA COIL2 -
-STOP2— STOP STAR COIL ——STAR COIL2
OWERLOAD2 — OVWERLOAD TIME_COUNT ——TIME_COIL2=0
o 16— TIMEBASE & R R E @

4
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7.4 Monitoring Mitsubishi “Transfer Form” Objects

It is also possible to monitor using the Mitsubishi Kn (Official — ‘Transfer Form’) notation for
Boolean objects. For example K1X0 monitors X0 - X3 as shown in the following example:

Pos | Address (MIT) Address (IEC) | Name \Value (dec) |Value (hex)
1 D0 £ HW0.0 TIME_COIL1 10 A
2 |p1 MU0, 1 TINE COIL2 D 0
3 %0 5116 STARTL 1 1
3 |x11 51X17 STOP1 0 0
5 (%12 5 TX18 OVERLOAD1 0 0
& (%13 51%19 STARTZ 0 0
7 |x14 %120 STOPZ o 0
8 %15 5121 OVERLOADZ 1 1
g
1d [K1x10 91019.1.18  k1x10 1 1
11
12

Setup Options

Don’t Search Variables in GVL - if a direct Mitsubishi address is entered into the Entry Data
Monitor (EDM), for example MO the system automatically searches the GVL for the identifier.
This can take a long time in large projects. By checking the box as shown, this automatic search
is disabled.

Monitor only Visible Objects in Window - generally all elements in the EDM are monitored,
even if they are not visible. By checking the box as shown, only objects in the active window are
monitored. This speeds up response for large headers.

Poz | Field e Pos | Field | =
— = - =
1 [Address (MIT) | 1 |hddress (MIT) |

Ix
Ix.

Cloge Close

z |Address (IEC) Cancel | z |Address (IEC) ' e |
3 |Name 3 |Name
4 |Valus (dec) Blead Setup... | 4 |Value {dec) Bead Setup.. |
EaValue (hex) ‘wnite Setup., | g Velue (hex) wnite Setup., |
6 &
| Bassword... | 7 Password... |
il E‘
3 = Security on | g = Security on |
¥ Don't search variables in GyL [ Don't search vaniables in GYL
I~ Monitor only visible objects in window ¥ Monitar anly visible objects in window
¥ List global vaniables used in POLE ¥ List global variables used in POU
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7.5

NOTE

Modifying Variable Values from the POU Body

Itis possible to change the value of a variable from the POU body, in Monitor Mode. This can be
atoggle of a Boolean or writing a value to an Integer/Real value etc. To invoke this, double click
on the variable label, i.e. ENABLE. This dialogue will appear, click OK to toggle on, click OK
againtotoggle off. If there is PLC code writing to this variable, then this will overwrite this action.

The dialogue box can be disabled, so that operation is simply by the mouse.

................... MAGE = 3 B 8 ¥ 8 8 ¥ ¥ oy ¥ e s w
-------------- STAR_DELTA |
---------- TRUE —— EN ENO~ - - o
--------- START! —— START DELTA COIL — DELTA COILT - - - -
---------- STOP1— STOP STAR COL — STAR COILT -~ - - -
------- OVERLOAD] —— OVERLOAD TIME_COIL ——TIME_COILT = 10 - - -

........... 10— TIMEBASE | ¥R OE R E W R E F 3

Modify variable value

N Yariable: STARTT [Forced) o

-------- Press OK i you want to toggle the boolean device. Cancel

¢l

[ Do not show thiz warning during further monitaring Help

"""" [ L) A T N o L |RLLEA| s L | i_'IIIUII__LrUII_/_—U 3 . .

----------- 16— TIMEBASE

For Integer/Real variables, use the same procedure, i.e. double click on the variable name,
whilst in monitor mode. The new value can be entered either as decimal or as a hexadecimal

value.
Again, if there is PLC code writing to this variable, then this will overwrite this action.

Both operations also operate on direct MELSEC addresses (For further illustrations, see
previous section: “Functions”).

IMPORTANT TIP

When using the Ladder editor, hold down the CTRL key and double click on the variable name.
The actual address of the selected GV will then be displayed, as shown below. Repeating the
operation will toggle back to the identifier.

If Monitor Mode is stopped, then started again, identifiers are displayed.

i CONVEYOR_1 [PRG] Body [LD] / > MONITORING < - O] x|
0 JMPUT2 - - X2 - CINPUTA4 - OUTPUTT - - o - o o o

J JI JT JI J | T

EMABLE-BIT - - - - - - - - - - - BACTY | ..................

Jr EN ENOF .................

--------- WALUE = 3855 s 6 (==l =38g o 0.0 oot at e Toe el o

7-10
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7.6 Monitoring “Instances” of Function Blocks

Individual “Instances” of Function Blocks may be monitored independently.

@ To monitor an instance of the POU FB STAR_DELTA in the current project, open the POU

1CJ

Body and click on the Monitor mode
be displayed:

EB Instance Selection E

MOTOR CONTROL.MCC]
MOTOR_CONTROL.MCCZ

button. The following dialogue choice window will

(@ Select the instance of the Function Block MOTOR_CONTROL.MCC1 and observe the

monitored page:

- BTART - - - ETOP - OVERLOAD DELTA, COIL STAR-COIL - - - o e

I [ @) 147 )

STAR_CO”_ ................................

J J| ................................

- BTAR-COIL - - SM412 - - DELTA_COIL - - - INCP_h | ------------

J JI J JI Jle ER ENOr ...........

....................... TlME colL=0o0- - - - -

......... EQ S oo UDELTA GO - - - e

- TIME_COIL=0—— \LP‘__)“ ..........

CTIMEBASE = 10—— |- T

..... STORF - - - DELT{&CO”_ e

J I \Ln ..........

OVERLDAD - - - ] - e e

J J| .......... MOVM | ...........

.................. ENOF..........

----- SM4D|2 o S -EI— d —TIME_COIL=0 D‘i
T T

In this manner every instance of any Function Block may be monitored autonomously.

Training Manual GX IEC Developer 7-11



Monitoring “Instances” of Function Blocks Advanced Monitoring Functions

7-12 2% MITSUBISHI ELECTRIC



Forcing Inputs and Outputs

8 Forcing Inputs and Outputs

This GX-IEC Developer feature enables both the Physical Hardware Input and Output registers

to be forced independently from the program scan.

Although great care must be exercised when operating this feature in live situations, itis particu-
larly useful, as it enables the states of all physical Input and Output devices to be overridden.

(@ To activate this function, and select the Forced

input output registration/cancellation
select it from the Debug menu thus:

@® The following window will be displayed:

Forced input output registration/cal cellat ﬂ
Device Set forced OM | Cancel it |
|| vl

Set forced OFF |
No. | Dewice ON/OFF |No.| Dewice ON/OFF
1 17
Z 18
3 19
1 20
<] 21
6 22
7 23
B 24
3 25
10 26
11 27
12 28
13 29
14 30
15 a1
18 32

Export forced dewice list |

Import forced device list |

Update status |

Clear &l |

Cloze |

PLC Diagnostics...
Metwark Diagnostics. . .
Ethernet Diagnostics.. .
CC-Link: Diagnostics...
Jyskem Monitor,.,
online Module Change...

Device Edi. .

Buffer Memary Batch ...

Syskem Errors Shift+4lE+E
User Errors alt+U

HW Diagnostics
Scan

Eorced Inpuk Oubpt Registration/Cancelation ...
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Forcing Inputs and Outputs

@ EnterX10and X11 into the Device dialogue box and click on the Set Forced ON button for
both variables:

totor Control

alx

& er

T MOTOR_CONTROL [PRG] Body [FBD] i

P rorced input output registra x| MCCH
oF | ><-1?. . STAR_DELTA -
e T L. Sy s
_— Setloeed O | Cocet_| - STARTI— START DELTA COIL —DELTA COILT - -
R —— STOP1—— STOP STAR COIL |—STAR COILT
& i Q— OVERLOAD1 — OWERLOAD TIME_COUNT —TIME_COIL1 =10
-~ - - 10— TIMEBASE . S e e
_ |Mo.| Dewvice ON/OFF |No.| Device ON/OFF - . —
- 1%L o 17
a 2|X11 OFF 16 s oa e
2 i 13 - MGC2
4 20 - STAR_DELTA
: =5 - TRUE— EN ENQ - - -
¢ e = START2— START DELTA COIL —DELTA COIL2
= = . -STOP2— STOP STAR COIL —STAR COIL2
OVERLOAD2 — OVERLOAD TIME COUNT —TIME COIL2=0 -
& 2 -+ 15— TIMEBASE B T =
= 25 P A TP P
10 26
11 27
Tz 28
13 29
14 30
15 33
16 32
Export foiced device list | Import forced device list |
Lpdate status | Clear all | Llose |
(® To toggle the status of X10 or X11, double [RIErR Rl e d e x|

click the left mouse button over the
ON/OFF status cell.

Set forced ON | Cancel it |

Set forced OFF |

No, | Device ON/OFF |Mo., | Dewice ON/OFF
1[X10 OFF 17
2(¥11 0N 18
3 19
L 20
5 2l
& 22
7 23
& 24
a 25

10 a6
Bk 27
12 28
13 a9
14 30
15 31
1a 32

Evport forced device list |

Import forced device list |

Update status I

Clear 4l | Cloge |
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@ Carry out this method of forcing on Y20, Y21 and Y22, noting the effect on the devices.

(® To clear a force on an individual device, [EE=RIIT, autput registration/cancellation x|
enter the device then click on the Cancel it
button thus. Devce Set forced ON | Canceli
22 =
Set foeced OFF
Ho.| Dewvice OM/0FF |Mo. | Device OH/0FF
1[x10 i} 17
z[x11 on 1
3{vz0 i} 13
41721 oM 20
5lrzz an 21
[5 35
7 23
g 24
9 25
10 26
11 27
12 28
13 2
14 30
15 31
16 32
Expant loiced device list | Impait foeced device list ‘
Lipdate status [ Clear &l [ Clase I

(® The following display will result:

Device Sel foread ON \ Caneel 2 |

Set forced OFF

No. | Device OM/0FF |No.| Dewice OM/0FF
1|X10 o 17
a|xll O 18
3|Y20 on 19
41721 1)) 20
5 2l
& 22
7 23
8 24
a 25
10 28
11 &7
12 28
13 29
14 30
15 31
18 32

Export forced dewice list | Irnpant forced device st |

Llpdalestatusl Clean all | Lloza |
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NOTE | When any forces are registered within the PLC, the ‘Mode’light on the CPU flashes at 2Hz.
To clear all forces registered in the CPU, | o e g e e x|
click the Clear All button
Device Sel forced ON | Caneelt |
—
Set forced OFF

No. | Device ON/OFF |No. | Dewice ON/OFF

1|x10 o 17

2[x1l o 15

3lvzo o 19

4l721 oy 20

5 21

6 22

7 23

g 24

5 25

10 26

11 27

12 28

13 29

14 30

18 31

16 3z
Export forced device list | Irnpart forced device bt |
Upidate statml Clear all k Cloge |

@ Confirm the cancellation request using the following response:

GX IEC Developer 7.00 | X]
' ! E #re you sure to cancel all the reqister status?

ein |

NOTE Individual forces may be removed from the active force table by clicking the Cancel it button

for the appropriate entry.
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Device Edit

9 Device Edit

The Device Edit function is akin to the D,W,R set in MELSEC MEDOC and Device Memory
feature in GX-Developer.

@ Select Device Edit from the Debug menu.

E_}!Mutnr Control - G IEC Developer

||Er|:|jcct Chject Edit Tools Online |Debug Yiew Extras Window Help

‘IE'W n | é [b.‘ * E ‘ K PLZ Diagnostics...

alx Metwark, Diagnostics. ..

I~ Project [c' MELSEC' GX IEC DA

Motar Contral
Ethernet Diagrostics. ..

CC-Link Diagnostics. ..
Library_Pool ]
5-E3 parameter Swyskem Monikar, ..
& PLC Online Module Change. .,
"rl Network ’ . Device Edit
B Module Configuration
=) |_|® Task Pool Buffer Memory Batch .,
3 gTM:IN I{Prio =31, Evort = System Errors Shift+8It+E
Lﬁ' Gaka) Vess User Errors A+
g LEE POU p_m| Hw Diagriostics
=-O@ MOTOR_CONTROL[PRG]  Sgan
o Header
st} Body [FED) Forced Input Qutput Registration fiCancellation . ..
=-4F sTAR_CELTA[FE]
o Header
Aot Body [LD]

@ Highlight the cell in the top left hand corner. Click the right mouse button and then select

Insert Devices:
! Device Edit I il
+0 +1 | +2 | +3 | + 4 | +5 | +H2
Cut Chrl+
Copy Chrl4+C
Paste Chrl+y
Pacte Text .,

Insert Devices...

Delets Devices  Del

Find Device, .. Chrl4G
Find Yalue. .. Ckrl+F
Replace Value,.. Ckr+H

Display Made. ..  Crer4+M
opkions, .,

-
4| | ’

| DisplayMode: BIN OCT DEC HEX ASC |

ReadfomFLC.. | WitetoPLC. | ReadfiomFie.. |  wiigtoFie.. Cose |

Training Manual GX IEC Developer 9-1



Device Edit

(® Select a device type, from the Device x|

selection box. If you want all devices of this
type, then just click OK. It's more likely
though; you will want to enter a range by
clicking on the address field and entering
your range, then click OK.

Device: I[) "rl -ﬁiSDIayMnde—
BIM
 oct
& DEC
C 4l " HEX
& Addes ID to ||33 O ASC

(]S I Cancel |

The device table can be configured as you wish and can be stored, as a file or written to the PLC.
Information can also be uploaded from the PLC and displayed as below.

x

+00 #1 0 #2 I +3 | +& | +5 [ %5 |=
Do 0 0 0 0 0 0 0
D10 0 0 0 0 0 0 0
D20 0 a 0 0 0 0 0
0an 0 0 0 0 0 0 0
D40 0 0 0 0 0 0 0
=] 0 0 0 0 0 0 0
DED 0 0 0 0

1| |

‘DisplayMDde: BIN OCT DEC HEX ASC

o
|

BeadfiomPLC.. | WitetoPLC. | ReadfomFile. |  Witeto Fie.. |

Close I

The right mouse button supports many editing functions, find and replace, copy / paste, etc.
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@ Highlight a row by clicking on the left hand box, i.e. “D0” Select Display Mode:

x|
+D|+1|+2|+3|+4|+5|+B|‘
oo 23 45 M o6 12 =] 24
010 a7 123 a7k 2 g 0 0
D20 0 0 0 0 0 0 0
D30 0 0 0 0 0 0 0
D40 0 0 0 0 0 0 0
Da0 0 a0 0 0 ] ] 1]
D&D 0 0 0 0
-_— —
Copy Ctrl+C
Paste Ctrl4y
Paste Text. ..
Insert Devices,.. Ctr4l
Delete Devices  Del
Find Device... Chl+E
Find Yalue. .. Chrl+F
Replace Value.., Ctrl+H
Display Mode...  Chri+M
1 I I Options ...

Display Mode: BIN OCT DEC HEx ASC

ReadfomPLC. |  wiite toPLC. | Read fiomFile . |  Wiite to File.. | Cose |

This window allows the display format to be changed - try HEX.

ﬂ
+0 | +1 | +2 | 0 | +4 | +5 | +E6 | =

oo 23 45 34 56 12 56 24 -
D10 57 123 876 2 a8 0 ]
D20 0 0 0 0 0 0 1]
D30 0 0 0 0 a0 0 ]
D40 0 0 0 0 n n n
050 0 0 0 0 Display Mode x|
D0 | | 0 0 rDisplay Mode——  — Regster—

" BIN &+ 16kt

0ot € 32-bit

" AsCll

’TI Cancel |
! | pil
| DisplayMade: BIN OCT DEC HEX ASC |
ReadfiomPLC.. | WitetoPLC., | ReadfionFle. |  ‘witetoFie.. | Cose |

It should be noticed that the selected row now displays values in hexadecimal, the other values
remain unchanged. In fact, individual cells can have different display formats, making this fea-

ture extremely flexible.
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Online Mode

Online Change Mode

10

10.1

Online Mode

There are two methods for evoking online editing; via the online menu or the toolbar icon. Use
Save asin the Projectmenu to create a copy of the current project. Rename the Copy to “Motor
Control Mod”. The following operations will apply to this modified program.

Rebuild the project and download it to the PLC.

Online Change Mode

@ Open the body of the ‘MOTOR_CONTROL POU and select Online change mode:

% Project  Object Edit Tools Orline Debug  Wiew Extras Window Hslp

S8R =8 F s sleas

[y &= £F wewe 3 00 & & &

e

MCG1

Project [C:,Documents and Settings',]
w i vibeary_pool || STAR DELTA | . . . F
= Parameter TRUE— EN ENO |—'
G PLC START1—— BTART DELTA_COIL ,—-DELTA_COIU EEE
¥ Network, - - - . -3TOP1—— STOP STAR_COIL ,—STAR_COIL1 -----
EBll Module Configuration |0nli e Change -Mode OWERLOADT —— OVERLOAD TIME_COIL TIME_COILT - - - - - - -
-5 Task_Pool B . . . - 10— TIMEBASE ,—‘ . o
@ MAIN(Prio= 31, Evert=TRUEY | | | - o o . P
%E DUT Pool |
/g Global_vars
= @g POU_Pool |l . s
=88 MOTOR_CONTROL [PREG] MCG2
’J Header | . STAR_DELTA | . . . FE
:@ - TRUE—— EM ENO r . . . L
= {F STaR_DELTA [FE] STARTZ —— START DELTA_COIL ,—-DELTA_COILZ o
@' Header . -STOP2—— STOR STAR_COIL ,—STAR_COILZ -----
ob Body [LD] OWERLOADZ —— OVERLOAD TIME_COIL TIME_COILZ - -~ - - - -
. . . 15— TIMEBASE ,—‘ X Lo

@ Add an additional network as shown below:

£X potor Control - GX IEC Developer, - [MOTOR_CONITROL [PRG] Body [FBD]]

"4 Project  Object Edit Tools Online Debug Wiew Extras ‘Window Help

= &R © o S & € &

RN

G PLC
.rl‘" Network
[l Madule Configuration
- 4T Task_Pool
¢y MAIM (Prio = 31, Event = TRUE)
54 DUT_Pool

Click Program Check

- START! —— START
.......... STOP! —— STOP
o - OWERLOADT —— OVERLOAD
10— TIMEBASE

Project [C:Documents and Settings’,J MCCT
S M Library Pool L N STAR_DELTA | ........
--g# parameter ||| N TRUE— EM ENMO —~ - - - -

DELTA_COILF DELTA_COILT -
STAR_COIL STAR_COILT- -

"y’ [Global_vars|
- &2 pou_pool
- H[% MOTOR_CONTROL [PRG]
g Header
“FED} Body [FED]
- {F STAR_DELTA [FE]
ot Header

Lo} Bady [LD]

.......... TRUE—— EN
STARTZ2 —— START
.......... STOPZ —— STOP
OVERLOADZ —— OWERLOAD
15— TIMEBASE

M2 - - - e e
STAR_DELTA |
EMNO - - - . . . .
DELTA_COIL r,—DELTA_CO\Q
STAR_COIL [—STAR_COILZ -
TIME_COIL FﬂME_cou- :

---------- DELTA_COILT — CU

S Coupter! - - - - - - - e
cty |

#B—— RESET CV o3 - - - -
= L
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® Then with the mouse, click away from this network or click on the check button and the
changes are compiled and sent to the PLC automatically following a prompt to carry out or
abort the action:

-

0 enars

Errorswd amings:

Warning

Druring online change the behavior of your program could be changed.

Continue?

Yes Mo Dretail:

[ Don't show this warming during this session of Gi IEC Developer
afpmare. N

I Minimize Dialog after show

Show | o | oes | Hen |

NOTE | Online editing is only allowed if the code is identical in the resident project and PLC.

@ Enter Monitor mode and observe the operation of the modified block:

2 Motor, Control - GX IEC Developer - [MOTOR_CONTROL [PRG] Body [FBD]]

"% Project Object Edit Tools Orline Debug Yiew Extras ‘Window Help

=L &R & C
RENp T T
Project [C:"Documents and Settings,] S e e e SMcct oo s e
o Ln?' Library_Pool P STAR_DELTA | AR
] Parameter E TRUE—— EN ENO |~ o o
G PLC o © - START!1—— START DELTA CoIL ,—'DELTA coi -
- Mebwark I STOP1 —— STOP STAR COIL ,—'STAR colLt- -
Bl Module Configuration S - - OWERLOADT —— OVERLOAD TIME_COIL TIME_COIL1 =0
-8 Task_Pool o e 10— TIMEBASE ’—‘ Co R
€ MAIN (Prin = 31, Event = TRUE) e s
%E DUT_Pool e e
B
= Qg POU_Pool 2 e L
=@ MOTOR_CONTROL [PRG] o MCGZ - - -
o Header P STAR_DELTA | A
B0} Body [FED] TRUE—— EM ERC
=1-F STAR_DELTA [FE] o © - STARTZ—— START DELTA CoIL ,—‘DELTA colnLz -
o Header I STOP2 —— STOP STAR COIL STAR COIL2- -
Aok Body [LE] S - - OWERLOADZ — OVERLOAD TIME_COIL TIME_COIL2=0
15— TIMEBASE ’_‘

.......... - - Counterl - % - - - - o

.......... e
DELTA COILI— CU Q —vi
......... ){6_ RESET C\/ D3:D . . .
.......... 5_ PV . . . . . . . .
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Online Program Change

10.2

Online Program Change

Where complete networks are to be added or removed, the “Online Program Change” operation
must be used. This method is the preferred method of making changes to the program whilst
on-line. For example: If the recently added counter network is to be removed from the program,
carry out the following procedure (Remember the PLC and GX-Developer programs must be
identical before proceeding).

@ Highlight network 3 on the POU body “MOTOR_CONTROL” and press delete on the key-

board.

- MCGT - o
SR STAR_DELTA |
- TRUE—— EN ENO
START1 —— START
.STOP1—— STOP
OVERLOADT —— OVERLOAD
- 10— TIMEBASE

STAR_COIL I—STAR_COIU-
TIME_COIL I—TIME_COIU :

DELTA_COILr DELTA_COILT -

- MCG2 -
SRR STAR_DELTA | :
- TRUE—— EN ENO -
STARTZ2— START
-STOP2—— STOP
OVERLOADZ —— OVERLOAD
- 15— TIMEBASE

STAR_COIL I—STAR_COILZ
TIME_COIL I—TIME_COIQ :

DELTA_COIL I—DELTA_COILE :

- Counter] -
- DELTA, _COlLl —— U o] l—-‘r’16 :
RIS W6 —— RESET C¥

Click to_highlight and press

Delete on the Keyboard

5— P¥

@ Invoke the Online Program Change feature from the Project & new.

Menu. GX-IEC Developer will compile and write the online change

automatically.

(= Open...
Close

m Save
Save fs...
Other.

j‘,J Change PLC Type

£ puild
Rebuild al

Transfer

Chrl4+h
Chrl4+0

shift+al+E
Shift+alt+C
2

@ Browse...

¥g Make Cross Reference

Printer Setup,..
Print Options. ..
Print Prewiew. ..

Print...

¥ Change Security Level...
,] Change Passwords. ..

1 Motor Contral

2 Programs

3 CAMELSEC,. . \Motar Control
4 CAMELSECY.. \Star_Delta

Quit

AlbHF4
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Online Mode

The system will prompt to continue or abort the process at this point.

(® Click Yes and wait for the download synchronisation process to complete:

Dwring online change the behavior of your program could be changed.

Contirue?

e MNa Dietails

I™ Dan't shaw this warning during this session of G |EC Developer
anymare.

@ Confirm correct operation by entering Monitor mode in the active POU.

& Motor Control - GX IEC Developer - [MOTOR_CONTROL [PRG] Body [FBD]]

“EEM Project  Object Edit Tools Online Debug View Extras Window Help

= &R el (o]

el
Project [C:Documents and Settings),J
+ Lff‘ Library_Pool
=@ Parameter
G PLC
- Hetwork

[l Module Configuration
= %% Task_Pool
€O MAIN (Prio = 31, Event = TRUE)
4§ DUT_Pool

TRUE— EN

------- START! — START

STOP1 —— ETOP

----- OVERLOADT — OVERLOAD

10— TIMEBASE

STAR_DELTA

ENO‘. A

DELTA COIL r.’—'DELTA cair - -

STAR COIL

STAR Ccoikr- - - -

g
=¥ POU_Pool
=-O@ MOTOR_CONTROL [PRG]

o Headsr
B0} Body [FED]
=1--{F STAR_DELTA [FE]
o Headsr
Aok By [LO]

------- START2 — START

----- OVERLOADZ — OVERLOAD

R STAR_DELTA ‘ S
TRUE— EN ENO

DELTA COIL DELTA COIL2 - - -
STAR COIL — STAR COILZ- - - -
TIME_COIL ’—4TIME_COIL2 =0 - -

STOP2—— ETOP

15— TIMEBASE

10-4
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Data Unit Types (DUT)

11 Data Unit Types (DUT)

The following example illustrates the operation of DUT (Data Unit Types).

The previous “Motor Control” example will be used to illustrate the procedures for creating and
using DUT’s.

User defined Data Unit Types (DUT), can be created. This can be useful for programs which
contain common parts, for example; the control of a number of identical ‘Star Delta’ motor start-
ers. Therefore a Data Unit Type, called ‘SD’ can be created, composing patterns of different ele-
ments, i.e. INT, BOOL etc.

When completing a global variable list, identifiers of type SD can be used. This means that the
predefined group called ‘SD’ can be used with the elements defined as required for each Motor
Control, thus reducing design time and allowing re-use of the DUT together with Function
Blocks.

If an element called START exists in type “SD,” then it can be reused for each ‘Star Delta’ Motor
Control instance when declared in the GVL; STAR_DELTA1.START, STAR_DELTA2.START
etc.

This means for one declaration, many derivatives can be used. One particular use for this proce-
dure is in the interface to Tag Groups in SCADA systems. This can keep communication cycles
fast and efficient by utilising shorter and sequential data transactions, instead of multiple frag-
mented data requests to and from the PLC.
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Data Unit Types (DUT)

111

Example use of a DUT

The following example illustrates the use of a DUT.

(@ Create a new project called “Motor Control DUT”:

Ceate a new Program POU called MOTOR_CONTROL

toit.

®
(® Create anew Task in the task pool called MAIN and bind the Program MOTOR_CONTROL
@

Create a new Function Block “STAR_DELTA” and re-enter the following program code.
Alternatively, ‘Copy-Paste’ the original function block, ‘Body and Header’, from the project
“Motor Control” as follows:

Body: STAR_DELTA

START - STOP OVEHLOAD DELTA, | COIL STAR-COL - - - - -
| I | i 4 D
STAR COIL | - - - -
J JI ............................
2
STAR: COIL Shid12 - DELTA_COIL - INCP | --------
} | | 11 EN ENOIA -------
----------------------- d ——TIME_COIL
T
--------- EQ N | =y L ]|
- TIME_COIL— s -
. T|MEBASE_ ........................
4 STOP - - e DELTA_COIL - - - - -
J JI R+
CWERLOADR - - - - | 0 o e
J Jl .......... MOV M ‘ .......
.................. ENO |_ o
----- Skagoz oo - o -EI— d —TIME_COIL
J JI .......................
Header: STAR_DELTA
Class Idertifiar Type Initial Cornrment
D|VAR INPLUT - [|START BOOL _|FALSE
1 WAR_INPUT - |[STOF BOOL . |FALSE
2WAR_INPUT - [OVERLDAD BOOL _|FALSE
3 WAR_INPUT - [TIMEBASE INT .0
4 WAR_DUTPUT  |[DELTA_COIL BOOL _|FALSE
5 WAR_DUTPUT - |[STAR_COIL BOOL . |FALSE
G WAR_DUTPUT - [TIME_COIL INT |0

The Header contains the definitions (Mask) of the data types that will be used when creating the
DUT “SD”.

11-2
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Data Unit Types (DUT) Example use of a DUT

2= (B Create a new DUT by right clicking on the DUT Pool icon in
Project [C:Documents and Settings',] the Program navigation window

+ Lfﬂ Library_Pool
= Parameter ) T
G RLC or from the DUT icon
-ff‘!' Metwork
[0 Module Configuration
- 4% Task_Pool
€0y MAIN (Prin = 31, Event = TRUE)

3 S m
- e pou g8 Check
ag

on the toolbar.

¢ Eind...

Replace...

Import. ..
Export...

(]
i
5 Prink
E}. Print Preview

Extended Information
Sorting Criteria...

Settings 4

Propertigs...

(® Enterthe new DUT name as SD at the prompt.

New Data Unit {Project)

M arne: |5D

Cancel

il

=] The new DUT will now be displayed under the DUT Pool in

Project [C:\Documents and Settings,] the prOjeCt.
+ Lff‘ Library_Pool
-] Parameter
G PLC
.,l“!' Metwark,

80 Module Configuration
= L@ Task_Pool
Ty MAIN (Prio = 31, Event = TRUE)
- I35 pUT_Pool
" o ——
L*" Global_¥ars
- gz poOU_Pool
- @@ MOTOR_CONTROL [PRG]
g Header
JFED} Body [FED]
- 4E STAR_DELTA [FE]
g Header
ok Body [LD]

L3

@ Open the DUT by clicking on the Icon and the following will be displayed:

Identifier Type Initial Comment

of | .| |

Enter the following data into the DUT “SD”.

[dentifier Type Initial Comment

0 DELTA BOOL .|FALSE
1/0_L BO0OL _|FALSE
2 5TAR BOOL _|FALSE
3 START BOOL ..|FALSE
4 STOP BOOL _|FALSE
5TH INT .0

BT INT o
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Example use of a DUT Data Unit Types (DUT)

@ Close the DUT and save the program.
Open the GVL and create 2 new entries STAR_DELTA1 and STAR_DELTA2.

@ Click the ‘ellipsis’ |_| to specify the Type as “Data Unit Types” SD for both entries:

Class |dentifier WIT-Addr, | IEC-Addr, Type Initial
- 0WAR GLOBAL ~|STAR DELTAM i)
- 1|WAR_GLOBAL ~ |STAR_DELTA2 =D

Type Selection x|

Libraries: Tvpes:

<Project>
Manufacturer_Lib

Standard_Lib

4| Jiz|

~ Type Clas:

" Simple Types
0¥ Data Unit Types

£ Function Blocks

<] | 2
0k I Carcel | Help |

@ Next, click on the MIT-Addr. cell for STAR_DELTA1 to enter the variable data for the
selected DUT entry:

Class Identifier MIT-Addr. | |IEC-Addr, Type Initial
-0/VAR_GLOBAL « |STAR_DELTA1 _ S0
- 1|WAR_GLOBAL T |STAR_DELTAZ S0

Click to select
Resulting window:

Data unit variable addresses ) x|

STAR_DELTAT [3D]

Mame | Tupe Ml T-addr. |[EC-addr. E=

DELTA gooL
0L BOOL
ETAR BOAL
START BOOL
STOP BOOL
TB INT

T INT

E
1] | v

W Automatic filling W all Types Export Irmprt | Ok, Cancel
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Data Unit Types (DUT) Automatic Filling, Variables

11.2 Automatic Filling, Variables

(@ Deselect All types as this operation is illegal when using mixed variable types.

@ Enter Y20 in the MIT-Addr. position for the variable: ‘DELTA’:

Data unit variable addresses i x|

STAR_DELTAI [SD)

Name | Type | MIT-ddr | IEC-add. -

DELTA BOOL Y20 %0832
0L BOOL v21 %033
STAR BOOL Y22 2034
START BOOL o %235
STOP BOOL Y24 20436
B INT

v INT

4| [ ]

M Automatic filing ™ &l Types Export Impert oK Cancel

The system will try to sequentially ‘Auto Fill’ the variables of type BOOL. Although in many situa-
tions this is recommended, in this case it is only partially successful.

® Therefore overtype “START and STOP” variables with X10 and X11 thus:

Data unit variable addresses x|

STaR_DELTAT(SD)

Name | Type | MIT Addr | |EC-ddh -

DELTA BOOL Y20 %0X%32

oL BOOL Y21 %033

STAR BOOL Y22 %034

START BOOL %10 %1216

STOP BOOL i |17

TB INT

Ty INT

5
1 | »

¥ automatic filing ™ Al Types Export Import Ok Lancel
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Automatic Filling, Variables Data Unit Types (DUT)

@ Finally, enter the two remaining Integer Variables TB and TV using MELSEC addresses
D0 and D1 using the “Auto Fill” feature:

Data unit wariable addresses x|

3TaR_DELTAT (30)

MName | Type | MIT -Addr, | |EC-&ddr. -

DELTA BOOL 20 %0X32

0_L BOOL Y21 %0O%33

5TAR BOOL N7 %0X34

START BOOL %10 #X16

5TOP BOOL %11 17

TB INT oo }mwinn

v INT 01 MW 1

=
4 | »

W Automatic filing ™ Al Types Espart Irmpert oK Cancel

® Click OK to save the current configuration.

(® Repeat this series of operations for “STAR_DELTA2” entering the next sequential head
address for each variable “TYPE”:

Data unit variable addresses X]|

5TaR_DELTAT (5D

Nae | Type | MIT-4ddr. | IEC-Addr -
DELTA BOOL Y20 2%
0L BOOL Y21 5043
STAR BOOL Y22 %0434
START BOOL %10 %I%16
STOF BOOL A1 a7
TB INT D2 EMwW0.2
TV INT | [1E] | T

-
1 | »

W autaratic filling ™ Al Types Expart Impark K Cancel

@ Examine the GVL, it should read as follows:

Class Identifier WiT-Addr. | [EC-Addr. Type Initial
+0WAR_GLOBAL ¥ |STAR_DELTAT DELTA: DELTA: =D
+1wAR_GLOBAL ~ |STAR_DELTAZ DELTA: DELTA: =18]
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Data Unit Types (DUT)

Automatic Filling, Variables

Open the MOTOR_CONTROL program POU and place 2 instances of the user created Func-

tion Block STAR_DELTA as shown:

MOGT -

: : STAR_DELTA |

. TRUE_ EN ENO - -

.. P START DELTA_COIL 7 -
.7 STOP STAR_COIL 7
-7 OVERLOAD TIME_COIL ——7 -
.2 TIMEBASE l— :

MCG2 - :

: STAR_DELTA | :

. TRUE— EM ENO -

.. 7 START DELTA_COIL l—
9 STOP STAR_COIL l—
.7 OVERLOAD TIME_COIL
.2 TIMEBASE F

Training Manual GX IEC Developer
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Assigning DUT Variables to Function Blocks Data Unit Types (DUT)

11.3

Assigning DUT Variables to Function Blocks

To assign variables to the Function blocks...

@ ...right Click on a variable (or F2). The following variable selection window appears:

" AMotor Control - GX IEC Developer - [MOTOR_CONTROL [PRG] Bo ' y '}g',;i '_F:l._l.'
”:M Project Object Edit Tools Online Debug View Extras Window Help

“’E ’E | m = ‘ I Wibs =ik B RS

R o oo e ——
m Scope Yariables SR STAR DELTA | 5 OE g
il Library [GLD [5TaR_DELTAT . TRUE — EN ENO- - - -
=@ Parami |Head=n : START DELTA COIL (—7 - -
@ PLC [\ anutacturer_Lb +STAR_DELTA LT Pl e—7
o* Net | Shandad L = - . ?—— OVERLOAD TIME_COUNT ’—? Ca
- Mo 3] - - ?—— TIMEBASE « o
B Le Task_F : e T
O ma Doe
g L&g DUT_P |AN\—"_D|_|T vl P R R R
LFEIEIJSE: il v Bd . .S.TAP;CE(JJELTA .
obal : . o -
&ty pou_p |02eUnt Tspes 7] . o1 | TRUE—EN - ENOD !~ :
ag G IECETI33 K — M smaRT DELTA COIL (— - - -
5-{F STi [VAR_GLOBAL STAR_DELTAT AT = - 7—{SltE e
[T A6 ANT MWO MW D Y[ ?— OVERLOAD TIME_COUNT —7? - - -
yio} : ?— TIMEBASE ’—
[V Minirize dialog after Apply MNew On | i . : T
aooy | Ooe | Hep |
TT

@ Setthe Scope to Header, Type Class to Data Unit Types and Type to ANY_DUT.
(® Double Click on +STAR_DELTA1 and the following expanded DUT variable list appears:

Variable Selection i = 101x]
Scope Variables

[STAR_DELT AT

Manufacturer_Lib ._ :
Standard_Lib W0 L
_’I ..STAR
_.START

e STOP

ANY_DUT ¥ 13
Type Class +STAR_DELTA2
|Data Urit Types 'I

IEC E1131-3 ¢« | i
AR _GLOBAL STAR_DELTA1 AT -

032 20%33 203 ZIXN1E 20T 2MWD 2 2Mw0 3. 5D _'_]

¥V Minimize dialog after Apply New On I
Apply | Close | Help I
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Data Unit Types (DUT) Assigning DUT Variables to Function Blocks

@ Pick and assign the variables to the two STAR_DELTA Function Blocks on the
MOTOR_CONTROL Program POU as shown:

E3 Motor, Control - GX IEC Developer - [MOTOR_COMTROL [PRG] Body,[FBD]]

e project Object Edit Tools Online Debug Wisw Extras Window Help

el &L Boo@a @ cddECHDE EAE B e w0 §ow @
FEl P
B Project [C:\Documents and Settings'd) | | - - o o o oo MCct -
&
20l vbeary ool |l L STAR DELTA ‘ ......
--@@ Parameter || TRUE—— EM ENO ’—' ----- R
S PLC -+ - - BTAR_DELTA1.START—— START DELTA_COIL ’—-STAFLDELTALDELTA :
Metwark -+ - - STAR_DELTA1.5TOP-——— STOP STAR_COIL STAR_DELTALSTAR -
A ! = ’—‘ _
B Module Configuration (|| STAR_DELTA1.O_L—— OWERLOAD TIME_COIL STAR_DELTALTY: - -
- &% Task_Pool STAR_DELTAL.TE—— TIMEBASE
€5 MAIN (Prio = 31, Event = TRUE)
= %a pUT_Pool
g

Qg 5D
FGlobal ars] [l
- pou_pool L[ MCC2 - - -
= o[g* MOTOR_CONTROL[PRG] | | -~ - P STAR_DELTA ‘ ......
@ Header |l TRUE —— EM ENO ’_. ..... .
*Fen} Body [FED] © - - - STAR_DELTAZ START—— START DELTA_COIL ’—'STAR_DELTAZDELTA :
= 5TAR_DELTA [FE] - - - - STAR_DELTAZ ETOP—— STOP STAR_COIL ’—'STARiDELTAQ.STAH :
o Header 1l - STAR_DELTA2.O L—— OYERLOAD TIME_COIL STAR_DELTA2 T - -
qeob Body[ll Pl ] STAR_DELTAZTE—— TIMEBAZE ’_‘ D R

Save the project and Rebuild All to compile the code:

Compile/Check Messages Qlil@

Ermrorsfwf arnings:

Used System Bits: 20 of 4096 ~
Uszed SFC Flags: 0 of 8192

Used Timers: 0 of 1934

Uszed dcumlt Timers: 0 of 0

Uszed Counters: 0 of 512

Uszed Labels: 3 of 2048

Used Interrupt Labels: 0 of 256

Used Pragram steps:
Maximum: £1440
Mair: 137
Total: 137

0 emrors
b
< >

[ Minimize Dialog after show

Show | t | Cloze ! Help |

Download and monitor the project. Before the Function Blocks can operate, it is necessary to
write values into the TIMEBASE inputs: STAR_DELTA1.TB and STAR_DELTA2.TB. This is
carried out by using the online variable modification technique described in an earlier section.

Simulate the operation of both Function Blocks as shown on the next page in order to confirm
that everything functions as expected:
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Assigning DUT Variables to Function Blocks

Data Unit Types (DUT)

-MCCT -

STAR_DELTAZ.TE =20

TIMEBASE

o STAR_DELTA
- STAR DELTA1.START START DELTA COIL STAR DELTAT.DELTA -
STAR DELTA1.STOP STOR STAR COIL STAR DELTA1.STAR -
- STAR DELTA1.O L OWERLOAD TIME_COIL STAR_DELTAI.TV =0 -
STAR_DELTAT.TE =10 TIMEBASE o e

-MCCZ -

T STAR_DELTA
. TRUE ENO - o o
- STAR DELTAZ START START DELTA COIL STAR DELTAZ.DELTA -
STAR DELTAZ STOP STOR STAR COIL STAR DELTAZ. STAR -
- BTAR DELTAZ.O L OWERLOAD TIME_COIL STAR_DELTAZ TV =0 -

11-10
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Arrays

Overview

12

12.1

Arrays

Overview

An array is a field or matrix of variables, of a particular type.

For example, an ARRAY [0..2] OF INT, is a one dimensional array of three integer elements
(0,1,2). If the start address of the array is DO, then the array consists of DO, D1 and D2.

Identifier Address Type Length
Motor_Volts DO ARRAY [0...2] OF INT

In software, program elements can use: Motor_Volts[1] and Motor_Volts[2], as declarations,
which in this example mean that D1 and D2 are addressed.

Arrays can have up to three dimensions, for example: ARRAY [0...2, 0...4] has three elements in
the first dimension and five in the second.

Arrays can provide a convenient way of ‘indexing’ tag names, i.e. one declaration in the Local or
Global Variable Table can access many elements.

The following diagrams illustrate graphical representation of the three Array types.
Single Dimensional Array

|DD|1U|2U-

3 X

Identifier Type
Motor Speed ARRAY [0..3] OF INT

@ = Motor Speed 3]

Two Dimensional Array Three Dimensional Array

X 0
Identifier Type Identifier Type
Motor_Volts ARRAY [0..3,0..3] OF INT Motor_Current ARRAY [0.3,0..2,0..2] OF INT
B - wotor vors 0] @ = roter_current[i,0,1]
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Array Example: Single Dimension Array Arrays

12.2

Array Example: Single Dimension Array

The following example is used to illustrate a single dimension array. The array is 10 words long
and uses Global MELSEC addresses D100-D109. This example uses only “Standard IEC”
Operators, Functions and Function Blocks.

(@ Create a new project and define 1 new POU of Class “Program” using a body of Language
FBD and named “Data_Lookup1”

@ Create a new Task in the task pool named “Main” and bind the program POU
“Data_Lookup1” to it:

=l

Project [C:4,MELSEC",GX IEC Devel
+ Eff‘ Library_Pool
- @@ Parameter

M Module Configuration

A Metwark

G PLC

- Ly Task_Puul/
€Ty Main (Prio = 31, Event = TRL
DUT _Pool

&
[z pou Puul
—|-9r3 Data_Lookupl [PRE]

@ Header

JFE0L Body [FBO]

® Open the Global Variables list and create the following entries:

Class [dent ifier MIT-Addr. | IEC-Addr. Type Initial
D[VAR_GLOBAL = |Data_Clock X %0 BOOL . JFALEE
1|vAR_GLOBAL ~ |Data_Store 0100 Sl 100|ARRAY [0..9] OF INT | |[10[)]
2|vAR_GLOBAL > |Data_Lookup D10 SolW0.10 |INT .J0
3|vAR_GLOBAL = |Data_Pointer on YW1 [INT .9 |

Note: The variable type “Array” in entered as follows:

f\' yvpe Selection 3 Array Element Type
Libraries: Tupes: Libraries: Types:
poaL
BOOL DINT
DIMNT Dw/'ORD
Dw/ORD
IMT REAL
REAL STRIMG[3Z]
£ ¥ |STRING[32] £ * |TIME
TIME WORD
Type Clazs WwWORD Type Clazs
v Simple Types * Simple Types
(" Data Unit Types " Data Unit Types
" Function Blocks
» £ >
] 4 Cancel Help | (5] | Cancel Help
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Arrays

Array Example: Single Dimension Array

Note that when the array entry first appears, it will be dimensioned to the default value of ARRAY
[0..3]OF INT. Itis necessary to re dimension it to [0..9] of INT for this example, as shown below:

| 1|VAR_GLOBAL = |Data_Stare [D100 [semwD. 100 |ARR® TN [

@ Openthe Program POU “Data_Lookup1”and enter the following Function Block Diagram:

! Single Dimension Array Demonstration Program.
| On each Rising Edge of Data_Clock Input, Increrment Data_Pointer.
o R_TRIG coo o s ADDE | :
- Data_Clock—— _CLK Q2 EN  ENO r -
S e ‘Data_Pointer—— _IM Data_Puointer-
2 | Maove the Data_Store Array data at the Data_Pointer index to Data_Lookup
- Data_Store[Data_Painter]—— M ——Data_Lookup-

| WWhen Data_Painter == 10 then reset Data_Fointer ta 0.

GE |- -+ MOVEE

-Data_Pointer—— EM ENOL o
o 10— o s 0 N ——Data_PFaointer-

Note: Define the ‘R_Trig’ Function block with instance name “Trigger”.

(® Check the Header reads as shown below:

Class Identifier Type Initial Comment
Trigger R_TRIG

4

0VAR

(® Save the program and use Rebuild All to compile the program.
@ Transfer the program to the PLC.
Monitor the POU body (see next page)
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Array Example: Single Dimension Array Arrays

Single Dimension Array Dermonstration Program.

| On each Rising Edge of Data_Clock Input, Increment Data_Painter.

-Trigger -

- Data Clockl—— _CLK Q EM ENO B o
o - Data_Pointer=0— _IN Data_Painter=10
2 ~ | Movethe Data_Store Array data at the Data_Painter index to Data_Lookup
e e
- Data_Store[Data_Painter]—— _IN —Data_Lookup=10 -
3

| WWhen Data_Pointer == 10 then reset Data_Painter to 0.

P GE T MOVE_E |
- Data_Painter=0— EN END l—- o
coo o 10— S DN [——Data_Puointer =0

Before the program is able to function as intended it is necessary to input data into the physical
MELSEC addresses occupied by the array variables. There are two ways in which this may be
achieved:

@ Use the Device Editfeature from the Debug menu as previously described, using Insert
Devices in the range D100 to D109, and enter any 10 random integer values between
-32768 to +32767 and write them to the PLC.

® Open the Entry Data Monitor feature from the Online menu.

— Right Click on the Address or Name column headers and select Insert Objects from
the menu list as shown:

_Pos  Addvess (MIT)  Nemwe  Value (dec).
i I
A
3 Mext Ohject F3
i Insert Forced Inputs
5 Tr Fagi s [

Insert
Clear Device File

Insert Row Ins
Delete Del
Delete all

Setup...
Always on top
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Arrays Array Example: Single Dimension Array

— From the resulting window select the Data_Store variable name and click Add:

Object List 3

Object Group: Objects:

|Data_8t0re

Data_Clock
Data_Lookup
Data_Painter

= Include objects
from user libraries

[rata Type:

b3 >

Add Addall | Close |

— Because the variable name “Data_Store”is an array, the system presents the entry with
a “+“ prefix. Clicking on the variable name expands the array details into the table as
shown:

Pos | Address (MIT) | Wazne [Walue (dec)
e R

[O]

[1]

[2]

[3]

[4]

[5]

[E]

[7]

[E]

[2]

o o oo oo o ooaoo

— Clicking on the “-“ Prefix collapses the array details.

— While monitoring the variable values, enter any 10 random integer values between
-32768 to +32767 as shown below:

—Data_StDre
; _fn1uu [0 1234
.3 Dpiot [1] 1321
4 'p1oz [z] 7654
mmmmleDS - i
i D104 [4] 17
7 iD10s [5] 32766
i o s
[7] 43
[8] 1586
[ 2999

Training Manual GX IEC Developer 12-5



Array Example: Single Dimension Array Arrays

— Switch back to monitor the body of the POU “Data_Lookup1”and observe the operation
of the program, noting how the value alters on the output variable “Data_Lookup” as the
data pointer increases:

Single Dirmension Array Demaonstration Program.

| On each Rising Edge of Data_Clack Input, Increment Data_Painter.

-Trigger -

S R TRIG e ADD_E ‘.
- Data Clock——__CLK Q EM  ENO B Co
T - Data_Pointer=6—— _IN Data_Pointer=6
2 ~ [ Move the Data_Store Array data at the Data_Pointer index to Data_Lookup
¥ 15 = I
- Data_Store[Data_Painter]—— _IN ——Data_Lookup = 8912 -

3 | When Data_Painter == 10 then reset Data_Pointer to 0.

T cE o MOVE_E ‘. P
- Data_Pointer = 6—— EN ENO R
o M0e— e O N ——Data_Pointer=6

® The program is designed to reset the pointer to zero on the 10" element and thus will
repeat scan the table with an upward increment (Index 0-9).
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13

13.1

13.1.1

Working with Libraries

User Defined Libraries

All Functions and Function Blocks, created so far, have been resident in the current project and
only available to that project.

User defined libraries, allow the creation of libraries containing user created POU’s, Functions,
Function Blocks etc. These libraries are available globally, i.e. can be accessed by other pro-
jects.

Therefore, engineers working with separate projects can have access to common libraries of
standard circuit parts.

As already seen, when called program functions, the Standard Library contains IEC functions.
The Manufacturer Library contains Mitsubishi functions (denoted by *_M) — M meaning manu-
facturer not Mitsubishi!

Any user defined libraries will also appear on this list.

Example — Creating a new Library

@ Assign the function block STAR_DELTA to a new library.

@ Right Click the Library Pool, in the Project Navigator window and from the displayed menu
select User Library and Install/Create Library.

E Programs - GX |EC Developer

Project Object Edit Tools Online Debug View

= = t
S|

Project [C:%Documents and Settings]

+ P iy

+ Param @ Check

+ L{B Task_|

%E DUT_P ﬁi Install{Create User Library

"4 Global, _
+- (3 pou_p @4 End...
Replace. ..

ﬁ Impoart. .,

&b print

E; Print Prewiew

JE Expand

Extended Information
Sorting Criteria. .,

Settings 4

Properties. .,
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User Defined Libraries

Working with Libraries

(® Click on Browse Lib and enter a file name “MCC_Programs” into the window below. The
directory path can be changed if desired. In this case it is suggested that the default path is
used. This being: “C:\MELSEC\GX IEC DEVELOPER 7.00\Userlib”.

| Project  Object Edit Tools ©Online Debug Wiew Extras Window Help

IEE=1E]

gyl Project [C:hDocd
- 'fffil [ibrary_Poo, Library Path:
(il Marufacy
il standard

& Hea
Select Library Path

J

+ @ Parameter | - Aszzociated Information
+ Ty Task_Pool
'35 DUT_Pool Library Mame: I
gt Global_vars
- @& poU_Pool Help Path:
= @S MOTOR,

Browse LRU..

Lock in: | £ Userib

Browse Help...

- - B e

e

Canicel

Browse Lib...

Yiew Help

A15AD0A.5LL
Fr_ENGL.SUL
Fi_ERw,SUL

User Libraries have
the extension *.sul

{

File narme: ]MEE_F'rograms

4

Files of type: |softl:DNTFH:IL Uszer Libram [*.zul]

Li Cancel

@ Click Open when done:

=] x

- Lff‘ Library_Pool

+-({iffl Manufacturer_Lib
MCC_Programs [Installed]

+-[filll standard_Lib

Parameter

L{L) Task_Pool

35 DUT_Pool

gt Global_¥ars

@2 pou_Pool

-T2 MOTOR_COMTROL [PRE]
& Header
0l Body [FED]

=-JF sTar_DELTA [FE]

o Header

ok Body [LD]

+

+

Project [C:\Documents and Settings'

Notice the new Library “MCC_Programs” that is now present in the project Library Pool.
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Working with Libraries

User Defined Libraries

13.1.2

Opening the Library

@ Open the Library by right clicking on the icon ‘MCC_Programs’and click on Open from the

menu:

=]

Project [C:Documents and Settings®, 3
=i Library_pool
+- i ManuFacturer_Lib
+
+ Ef’i Standary & check
+ Parameter ]
+ Le Task_Pool Deinskall
L%f& DUT_Pool | () Modfy
Global_¥ar: ] open
--ld§z POU_Pool ; ;;Ete“"-CIick
- @@ MoToR Tl .
& Heeg Update Library
“FE0} Eod
=k STaR_D
& Hes Replace. .
o} Bod

Find...

p:3

Impork. ..

Exzport...

Prink

Bl &R

Print Prewview

Rename...

Corrment. ..

IE Expard

Extended Information
Sorting Criteria...

Settings

Propertigs...

The Library is now open and may be accessed and edited:

2l =

Project [C:\Documents and Settings’, T
=il Library_Pool
+ (il Manufacturer_Lib

+-§#@ Parameter
+ L{B Task_Pool
3 DUT_Pool
Lgt" Global_Yars
- Wz pOU_Pool
= W8 MOTOR_CONTROL [PRE]
g Header
B0l Body [FED]
= F STAR_DELTA [FE]
' Header

Jop By [LD]
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User Defined Libraries Working with Libraries

13.1.3 Moving a POU “Function Block” to an open Library

The Function Block STAR_DELTA will now be moved into the Library ‘MCC_Programs’.

@ Right Click on the STAR_DELTA icon in the Project L ]
navigation window and click on “Cut”:

Project [C:Documents and Settings', 3
] Lf[" Library_Pool
+-(fill Marwfacturer_Lib
+ l:@ MZC_Programs [Dpen]
+-(fil] Standard_Lib
+--@# Parameter
+-{B Task_Pool
3§ DUT_Pool
L'** Global_¥ars
-z poU_Pool
-T2 MOTOR_CONTROL [PRE]

& Header

“Fe0} Body [FED]

-4k
& Hea &l open
o} Body 88 Check

[CIick | »

Cut
Copy
Paste

oy %<

Delete

x
(4]

Find...
Replace...

Import...

Export...

Print

bl R

Print Preview

Rename. ..

Comment...

f% Collapse

Extended Information
Sorting Criteria...

Settings 4

Properties. ..

The following dialogue will be displayed:

GX [EC Developer 7.00 B2

! 5 The selected objects will be deleted,

@ Select Yes
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Working with Libraries User Defined Libraries

® Right Click on the User Library icon and select Paste from the menu:

|

Project [C:,Documents and Settings' )

= [ff‘ Library_Pool
+-(fiff Manufacturer_Lib
=-{y Mc_Programs [open] | Right

35 DUT_Pool Click
g Global_¥Yar:
+ - (fiffl Standard_Lib Hew POUL..
¥ Parameter Check
+ L{}) Task_Pool
54 DUT_Pool
L'*’ Global_Yars Copy
--l#g poU_Pool

= 3E* MOTOR_CON -

g Header
60} Body [FE @ Find...

Replace...

ﬁ Import...
H Export...

& Print

@_ Print Prewiew

Extended Information
Sorting Criteria. ..

Settings 4

Propertigs...

@ Click on the ‘+’ on the new entry in the Library POU Pool to expand the ‘STAR_DELTA’

Function Block:

Pk

Project [C:'\Documents and Settings', 3
= Lfm Library_Pool
+- (il Marufacturer_Lib
--IQy) MCC_Programs [Changed]
&35 DUT_Pool

\_ Ljn::_js_l bal

+-1F STAR DELTA [FE]
+-(fiffl standard_Lib
+ @@ Parameter
+ L{_L) Task_Pool
35 puUT_Pool
Lgr Global_vars
-G poU_Pool
=8 MOTOR_CONTROL [PRG]

g Header

B0 Body [FED]

The Function Block POU, “STAR_DELTA” is now present in the Library “MCC_Programs” and

no longer in the Project POU Pool.

Any POU; Function, Function Block, PRG or DUT can be added to the Library in this way.

Training Manual GX IEC Developer
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Working with Libraries

® When editing of the library is complete, click
Update Library. This will update and close the

library.

The following message will be displayed:

Warning

2l

Project [C:\Documents and Settings',]
2 Ifii] Library_pool
+ - (| Marufacturer Lib

- Wﬂk

34 DUT_Poc
Lﬁf; Global ¥ Deinstall
-] POU_Poc )
+ F sTaR L) todify
+ (il standard_Lib Close
+ Parameter ﬁ Save
+ L(B Task_Pool ﬁ Dilete
3§ DUT_Pool -
¢ Global_Yars Change Passward. ..

= Eig POU_Pool @ Update Libraty
= @E" MOTOR_CONT :
@ Header dh End...

‘B0 Body [FEL Replace...

Import. ..

Export. ..

Prink

Prink Preview

LIl =&

Rename. ..

Comnrment., ..

fE Collapse

Extended Infarmation
Sorking Criteria,. .

Settings 4

Properties. ..

| E The selected libraries will be updated. All open editars will be closed.
.

Yes Mo

® Click Yes and the library will be updated, saved and closed.

P

Project [C:\Documents and Settings' ]
- [ff‘ Library_Pool
+- [l Marufacturer_Lib
S, 3 _Programs [Installed]
38 DUT_Pool
Ll*" Global_¥ars
--¥ poU_Pool
- JF STAR_DELTA [FE]
+ (il standard_Lib
+-E# Parameter
+ L('_L) Task_Pool
35 DUT_Pool
Ll*" Global_Yars
--§ pOU_Pool
=83 MOTOR_CONTROL [PRE]

& Header

FE0L Body [FBD]

The library is now stored in the default location of “C:\MELSEC\GX IEC DEVELOPER

7.00\Userlib” as set when creating the library.

13-6
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13.2 Special Note about Libraries

TH seminar - GX IEC Developer

|Broject Object Edit Took Crine Debug Wew Extras Window Help
[a&Ey nals |08 SHEM e dEh D e
seminar ——————————— .|«
Project [e:\MMPProp\GXIEC_Proj\se
= 'ff Library_Pool

= Mar ture

“a‘a! DUT_Pool
‘@ Global_Vars =
= g [POU_Pool NOTE:

& {FSTAR DELTA [FB]

e | If the library, 1s created as a sub directory of the

4wk Body [LD] . -
& PLC_Parameter PrO_]eCt path l1.e.
# '@ Task_Pool

3
= %4 DUT_Pool

% DUt | EAMMPProp\GXIEC Proj\Seminar.sul
& @Eﬁ:"ﬁ;ﬁ;ﬁ] then the library elements cannot also exist on the

@ dF Centigrade [FUM: INT]
w Qg chis [PRG]

# O3 FBD [PRG]

=0 IL[PAG]

® OF Ladder [PRG]

Project POU Pool, as the compiler will generate an

error, “Doubled in List,” so have to be deleted from

gk the Project POU Pool.
-0 silol [PRG]
={F STAR_DELTA [FB] -1
b This would NOT apply, if, as 1s likely, the library
was generated from a path outside the Project, ig
from the root directory.
o B
E Project IE Calkree E Used by
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Working with Libraries

13.3

Importing Libraries into projects

Once ‘User Libraries’ have been created, it is possible to re-use routines by importing them into
other applications. Mitsubishi Electric has produced many Libraries of commonly used routines.
For example, ‘Intelligent Module’ interfaces such as A/D and D/A Function Blocks containing all
the code to facilitate a working interface for these and many more modules. These Function
Blocks are available free on many of the Mitsubishi Web sites and some are provided on the

GX-IEC Developer Master Disk.

The following two examples describe the methods used to import Libraries into working applica-

tions:

The previously saved Library “MCC_Programs” will be imported into the current project and the

Function Block contained therein will be re-used.

(@ Create a new empty project with no POU’s called “Library Import”.

lx|
B Project [C:\MELSEC\GX IEC Developer |

+ 0 i)
- Para 82 Check

)

Tr" " ﬁr’ Install{Create User Library

el
L"e Task d4 End..
%E DUT Replace. ..

Lg Glob,
g pou B Import..

& Print

@‘ Prink Previsw

i% Expand

Extended Information
Sorting Criteria...

Settings 4

Propettigs. .

@ Enter the following details into the prompt:

Select Library Path @

Look in: |_} Userlib j EF =

= a15a0DA SUL
|l P _EmsL. UL
|l Fr_ERw.S0LL

..:

File: narne: |MCI:_Prnglams.su|

Files of type: | softCONTROL User Library (% sul) | Cancel

13-8
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Working with Libraries

Importing Libraries into projects

® Next click OK to accept the entries.

InstalliCreate User Library

Libraty Pathe  [CAMELSECAGN IEC Develeper 700 OF. J
Cancel |

dzsocigkad Infamnation Browze LALL..
Likeang Mamie ||'r'||:|:-_FI'CID'-'.II'|1$ '
HelpPathe | BrowseHeb... |

Wiew Help

NOTE The help path is used for user help files that can be created in order to describe the operation
of routines held in the library. These files can be created in MS-Word, for example in HTML
format and manually saved with the reserved extension *.CHM. These files can be bound to
the library by clicking Browse Help in the same manner as the Library Name selectionillus-

trated above.

The New Imported Library is now installed into the application and can now be used within the

project as shown:

==

@* Project [C:\MELSEC\GX IEC Developer £
B 'f[" Library_Pool
+ (il Manufacturer_Lib
+ @ [MCC_Programs [Installed]|
+ (]l standard_Lib
- Parameter
EAl Module Configuration
- Hetwork
G PLC
L Task_Pool
35 DUT_Pool
gt Global_vars

[Fz pou_pool

Items stored in libraries can be easily recalled and selected into a project, as shown in the follow-

ing illustrations:

@ Create a new POU, type: FBD and named “Test”:

==

@ Project [C:MELSEC,GX IEC Developer |
- Lﬂ" Library_Pool
+-[fifl Marufacturer_Lib
+ @ MCC_Programs [Installed]
+-[fiffl standard_Lib
= Parameter
EAll Module Configuration
- Metwark
S PLC
L¢ry Task_Pool
35 pUT_Pool

4" Global_vars [New POU Created
- [@3 pou_pool
= Trd Test [PRG]/
g Header

Training Manual GX IEC Developer
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Importing Libraries into projects Working with Libraries

@ Open the new POU and select the Function Block as shown:

= -
IE Project [C:\MELSEC\GX IEC Develo Function Block Selection || [3]
=il Library_Pool =t
i Ef‘ Manufackurer_Lib Libraries: Operators:
i+ @ MCC_Programs [Installed] <.t‘-\LI__> - |STAF!_DELTA
[l standard_Lib <Project:> B
5 Barariabes Manufacturer_Lib —
Bl Module Configuration 20 T
- Metwork = =
G PLE Last Recently Used:
X0y Task_Pool
35 DUT_Pool
g Global_vars = 3 y
- @3 PoU_Pool = - & »
= ufgk::ft LPR‘;] Operator Type v Miiizs dislog
eader O AIT after appl
e i e
" Functions
* Function Blocks Close
MHumber aof Pirs: Help

As can be seen the new library appears in the domain and may be selected as shown:

Library Import - GX IEC Developer - [Test [PRG] Body [F
e Project Ohject Edit Tools Crlne Debug  Wiew Extras  Window  Help

=H &S % B g B i) e ChE R
x|

@ Project [C:4MELSEC',GX IEC Developer |
- Lﬂ" Library_Pool
+-(filf] Manufacturer_Lib
+ @ MCC_Programs [Installed]
+-(fiff] standard_Lib
= Parameter
Bl Module Configueation
o Mebwork
G PLC
LDy Task_Pool
3§ DUT_Pool
'@ Global_Yars
- pou_pool

= ad" Test [PRA]
gt Header
i
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Working with Libraries Importing Libraries into projects

13.3.1

Example: Importing a Mitsubishi Library Function Block

The following illustrations demonstrate the procedures required to import a Mitsubishi Function
Block for Analogue Input using a Q-Series Module Q64AD.

In order for the following example to function correctly, it is necessary to install the Mitsubishi
Q-Series Analogue Library into the project.

The Analogue Function Block library “AnalogQ” is to be found on the Mitsubishi Website or can
be installed directly from the GX-IEC Developer disk from the Function Block selection on the
installer program. The Library can now be accessed from the “Userlib” directory.

@ Create a new empty project with no POU’s called “Analogue_Demo”.

@ Create a new POU Type: FBD, Class: PRG, and name it “Analogue_Input”

® Right Click on the Library_Pool Icon and select Browse Lib. Select The AnalogQ.sul
library file and click Open.

i Analogue Input - GX IEC Developer

Project Object Edit Tools ©Online Debug Yiew Extras Window Help
| | w v g=a | | @ | St 3
FHSER L 2 FO i SHH G . Bh oom

S Project [C:{MELSEC',GX IEC

- {fiff [Library_pool

=@ @ Parameter

Yiew Help

? Madule Configuratior| Libraty Pathe | oK
MNetwork
b Cancel
¢ty Task_Pool Aszociated Information Browse LRL
55 DUT_Pool
L@ Global_vars Library Mame: J Browese Lib...
= @ poU_Pool
= u[g" Analogue_Input [PR Help Path: J Browse Help...
g Header

B0} Body [FED]
Select Library Path |E| |E|
Lonk, in: i =3 Uszeilib L] IC_QF =

A15ADDA,SUL
AnalogQ.sul
F¥_EMGL.SUL

=) P _ERW . SUL
MCC_Programs.sul

File: harne: i.ﬂ\nalogﬂ.sul
Files of type: | softCOMTROL User Library [ sul) B2 Cancel
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@ Click OK on the Install/Create User Library prompt:

Install/Create Lser Library

Linrwp Path: EC Developen 7000 1serin anakgd.aul 114 |

Cancsl
Azsecated Informatian Browsze LR
Libraiy Mame |£Lndn-_c|l3| Broose Lib,

Help Path: |D VMELSECHEH [EC Developer 1 Erowze Help,

[Sromectien. |
“Wiew Help

Note the new “AnalogQ” Library in the Project Navigation Window.

x|

& Project [C:\MELSEC',GX IEC Developer |
=-Ifif| Library_pool
- Analog [Installed]
3§ DUT_Pool

Lﬁt: Global_Yars
- PEIU Pool

- IF QrzAD_DGH [FE]
IF" qezoa [F6]
IF e4aD [FB]
IF" Qe4aD_GH [FB]
IF" Qe40a [FE]
IF oedrD_TD_TOV [FE]
IF" qeeam [F6]

- IF" oesba [FE]

(il Manufacturer_Lib
+-(fiffl standard_Lib

+
+
+
+
+
+

(® Create a new task in the task pool: “MAIN” and bind the POU “Analogue_Input” to it.
® Place the Q64AD Function Block into the POU as shown below:

Y project  Object Edit Tools Onlne Debug Wiew Exbras Window Help
=l &8k BA i e CehEE
Function Block Selection EHEHE

Libraries: l Operators:
06420

Manufacturer_Lib %
< >

Last Recently Used:

Operator Type v Mirimize dislog
Al Types after apply
 DOperators

" Functions

f* Function Blocks Claze
Nurnber of Pins: l_ Help
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Working with Libraries Importing Libraries into projects

The Function Block will appear thus:

Time
1

@ Define all variables as below:

- Analogued
QFAAD

Compile and download the program to the PLC.

® Monitor and test for correct operation. Observe the behaviour of the analogue outputs due
to the “sampling settings”
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Working with Libraries

13.3.2

Library Function Block Help

Providing the accompanying Library Help file has been imported, for a full explanation with
examples of all Analogue Q Library Function Blocks, click to highlight the Function Block and

press the “F1”7 Key.

The following HTML Help Screen will be displayed:

=
A

Hide  Back Forward  Frint

Lontents ] Index I ﬁearch]

Lol

iﬂ Overview
+ % Introduction
+ % Function Blocks
+ % Frogram examples

ol
Program example:
This example is programmed with use of the Function Block "Q84AD" from the "AnalogQ.
QA0
QE4A0
TRUE EN END
1640 Headfddress ErrarReq INT_ErmarReg
#1000 Disable Channel Ch1ADNalue INT_Channeli
TH0011 Sample Orfwarage Ch2ADNalue INT_Channel2
H0001 TimeOrHumber Ch3ADvalue INT_Channel3
1000 Ch1AwgTime Mumber ChaaDhalue INT_Channeld
00 ChzAwgTimeNumber
Ch2AwgTime Mumber
ChaAwrgTime Number
For Dizable Channel: For SampleOrfverage;
0 =% enable the channel 0 => zample mode
1 == disable the channel 1=+ average mode
the first sign after “double cross" is the highest bit, here Channel 4 the first sign after "double cross"ist highest bit, here Channel 4
the last zign iz the lowest bit, here Channell the last sign is the lowast bit, here Channell
For TimeOrHumber; For ChixAwgTimeNumber:
0 =» aweraging number of time averaging time =* 2 to § 000 mseconds
1 =3 averaging time averaging number of time = 4to 62 500 samples.
the first sign after “double cross” ist highest bit, here Channel 4
the last zign iz the lowest bit, here Channell In thiz case: w

The Help files cover every aspect from the setup of the Q-Series analogue hardware modules to
use of the library function Blocks.
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Password

14 Security

14.1 Password

You can protect all or parts of the program with a password. You can protect against editing of
program parts and also protect circuits from being viewed by others. This is particularly relevant
for user defined function blocks. In addition, the PLC password (Keyword) is also available.

14.1.1 Setting the Password
2 Mew... ChrleN Passwords can be entered and security levels can be
@ Open... ChO changed, using these windows, via the Project menu.
Close
n Save
Save fs..,
Qther 4
l,J Change PLT Type
Build Shift-+AlE+E
i Rebuild shift4+alt+C
Transfer 4
Cnline Program Change  Shift+CtrHD
@ Browse..,

K5 Make Cross Reference

Frinter Setup. ..
Print Options...
Frink Preiew. .,
Print...

¥ Change Security Level...

1 Mokor Conkrol
2 CHMELSECE. . \Analogue Input
3 CAMELSECS.. ALibrary Impork

4 Prograrns

Quit Alt+F4

To illustrate the operation of passwords, select Security
Level 7 and enter a new password for this level (For
simplicity here, press 7). Re-enter the password and
click Change.

Change Passwonds @

Security Level
i G e g G g e

0ld Password: |

=

Mew Passward:

=

Fie-enter Password:

Change E Quit

Training Manual GX IEC Developer
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Security

14.1.2

Changing the Security Level

@ Select Change Security Level from the Project menu:

é Mew, ..
= Open...
Close

E Save
Save As...
Qther

33 Changs PLC Type

Build
Rebuild all

Transfer

Onling Program Change

@ Browse...

}% Make Cross Reference

Printer Setup. ..
Print Cptions...
Print Preview, ..

Print...

Change Sec

E!ﬂ

Change Passwords,

1 Matar Cantrol

4 Programs

Quit

2 CAMELSECD. . Vanalogue Inpuk
3 CAMELSEC. . \Library Impart

Chrl+M
CtrHO

Shift+al+E
Shift+alk+C

Shift+Ckr 4D

alt+F4

@ Enter the password for ‘Level 7’ and if accepted, the user will be logged on at this level.

Change Security Level

Security Level

1 o e e g o [ O

Pasaword: |"1

Cancel |

!

Once logged on, the security attributes for many items may be altered. For example one of the
most common security options is to change access to POU’s, i.e. User Functions and Function

Blocks.
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Password

14.1.3

Modifying POU Password Access

In order to protect the content or control access to User POU’s the security attributes may be

adjusted, whilst being logged into the security current level, as follows:

Setting Security Level

@ Open the project “Motor Control” and open the header of the Function Block

“STAR_DELTA”:

|

Project [C:"Documents and Settings',]
+ Lm Library_Pool
- @@ Parameter

e PLC

A Hetwork

£l Module Configuration
-1y Task_pool

& MAIN (Prio = 31, Event = TRUE)
-3 pUT_Pool

899 =o

gt Global_¥ars
--[¥s poU_Pool
< W MOTOR_COMTROL [PR)

g Header

:FED} Body [FED]
+- Ik

Bl open
& Check
Riaht Clickl Cut

5 Copy
Paste

Delete

= X

Find...
Replace...

Import...

Export...

Prink

Prink Preview

LI ET

Renare. ..

Comment. ..

lCIick Select B Expand

Extended Infarmation
Sorking Criteria...

Settings 4

aul Properties. .

Training Manual GX IEC Developer
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@ Adjust the Security to Level ‘7’ and click Allow Read Access for lower Levels. This will
allow subordinate users “Read access” only to the Header and body of the function Block:

Function Information

1k

Last Change:  27/04/2005 14:53:33

Security Lewel
o e e T e s O

v Allow Read Access for lower Levels

Mame: |STAR_DELTA
Size: 36 Bytes
I Use Macrocode
-
W Use with ENENO
Type: FB -
Language: | Ladder Diiagram j

Cancel

Commet...

® Change the security level to Level ‘0’ and access the header and body of the Function
Block “STAR_DELTA”. Read access will be allowed for monitoring purposes but any alter-
ation to the code is not possible.

@ Log in again to Level 7 and alter the security attributes of the Function Block
“STAR_DELTA” so that Read access is NOT allowed for lower levels.

(® Change the security level to ‘O’ and try to access the body of the Function Block
“STAR_DELTA”. The Header and Body of the POU will be greyed out with access to the

POU completely blocked:

=l =

Project [C:"Documents and Settings’J
+ Lff‘ Library_Pool
---E# Parameter

G PLC

- Metwork

EAl Module Configuration
-4 Task_Pool

€ MAIN (Prio = 31, Event = TRLE)
--3§ pUT_Poal

23 so

Lgr Global_vars
--[¥2 pDOU_Pool
=08 MOTOR_COMTROL [PRG]
& Header
JEe0} Body [FED]
= {F STAR_DELTA[FE

& Heade W-]Note: Greyed
Aok ody [L07) Out: Access

Not Allowed!

Access attributes for any individual object or complete folder in the ‘Project Navigation Window’
above can be individually set, allowing higher degrees of flexibility in the program security

settings.
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15 Sequential Function Chart - SFC

15.1 What is SFC?

INITIAL

The “Sequential Function Chart” editor is a guided editor.

Graphical Flowchart representation.

Based on the French Grafcet (IEC 848)

SFC is a structural language which divides the process into steps and transitions.

The steps “hide” actions ( no POUs ) and / or directly switched bit operands.

Transitions always contain one link/network which activates the progression instruction
(name of the transition).

(It is also possible to use a discrete address instead of a name.)

Actions can be created in every editor, except SFC.

Transitions can be created in every editor, except SFC.

@® The SFC code resides in the Micro-computer area of the plc, so allocate memory space in
PLC Parameters (A series only).
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15.2 SFC Elements
15.2.1 SFC Transitions
Transition
READY X0 READY
A >
T~
® Transitions represent a link which starts progression.
@® They can be created in every IEC editor.
® Exceptin SFC.
@ |Itis also possible to use a bit directly instead of the name READY.

15.2.2 Initial Step

SFC programs begin with an Initial Step function which indicates the start of a sequence:

INITIAL Step

I::l Transition

15.2.3 Termination Step

All Sequences finish with a Termination Step:

Termination - Step

Step

[ ]

:| Transition

—— Termination - Step
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Initialisation / Termination - Step

L

INITIAL Step

I:j Transition The termination-step automatically
jumps to the initialisation-step.

Step

|:j Transition

—— Termination - Step
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15.3 SFC configuration examples

Parallel Branch

Fill Step

Transition 1

Full Control

Transition 2

‘ Selective Branch

Fill Step
Transition I:b
Full Empty
Transition I::j
Macro - Step

Measurement
Jump Out

[ ] Transition

Measurement
Jump In

Delivery
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15.4

SFC Actions

Each Step has associated Actions. An Action is simply a program, as for a POU. Each Action
has associated logic written in either, IEC LD, IL, FBD or ST:

tj seminal - GX IEC Developer - sfc [PRG] Body [SFC]

|| Project Obiect Edt Tooks Onine Debug View Extras Window Help
28 8RR 28 - - F9eBH s s n
saming —————————————————— .| ] -Eé_slc [PRG] Body [SFC]

P& Project [e:\MMPProAGXIEC_Proi\se
= ffil Library_Pool

B mggzag|mm|g‘

@@ PLC_Parameter

= () Task_Pool

@ MAIN [Prio = 31, Event = TRUE) |
& F:f, E:L;r;‘:u T  Action Association ST... [[=] 3 |
< @2 POU_Pool
1+ ADDMUL [FUN: INT]
3 APPS [PRG)
~{F Centigrade [FIN: INT]
@ FBD [PRG]
g IL[PAG)
aF INT_SETUP [PRG]

#5255

]

B2 Ladder [PAG]
o sfc [PAG]
& Header
sh [Boy [5FC]
= i3 Action_Pool | L
{0} Action_1 [LD]
i) 'JL{ silol [PRG]
{F STAR_DELTA[FB] !
" STARTER_3|FRG) ! ';|
=@ TFBD [PRG) 4 I3
= E Timecourt [PRG]

=

‘1.

< i =
ect Caltrae ﬁusadgz 4| f

New Actions are created by clicking onthe ACT button on the toolbar. Select the required editor,
as for POUs:

T seminar - GX IEC Developer

| project Cbject Edi Tools Oninie Debup Vlew Extras Window Help |
zRE8R|: =8 -~ 8 M EesLE mmmm
semin s ————————————————— 4| ]
Project [e:\MMPPro\GXIEC_Proj\se
=il Library_Pool

@ PLC_Parameter

= ' Task_Paol .
@ MAIN [Piic = 31, Event = TRUE] Click the ACT button.
=+ g4 DUT_Pool

'@ Global_Vars
= ug POU_Pool
=g+ ADOMUL [FUN: INT]
= D@ AFFS [FRG)
-3+ Centigrade [FUN: INT]
= U2 FBD[FRG]
@ O IL[FAG] -
= OF INT_SETUF [FRG] New Action
® O Ladder [FAG)
il ;fﬁrPF!GI Name: |Action_2

4

s
= g |
ok Action_1 [LD]
=0 sllol [PRG]
{F STAR_DELTA[FE]
oF STARTER_3[FAG] MELSEC Instruction List
o TFED [FAG) Structured Test
= 0 Timecount [PRE)

BE®

< |
Project [9% Caltree | 93 used iy |
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Actions can be programs within their own right. Action_1 may be a complete ladder interlocking
routine, consisting of many networks

T# seminai - GX IEC Developer - sfc [PRG] Action Action_1 [LD]

_grn]sdlg:jact Edit Tools Onlne Debug View Extras Window Help _
SdHaR: tB - - o EEmeasn|marE [ EErE oW emnn i @D 14 F
SEMinar = 21 [ [PRG] Action Action_1 [LD] M= e

m Project [e:\MMPPro\GXIEC_Proj\se 1 |

ol Library_Pool

" =
B PLC_Paameter | i 'Y?,J \;
= '® Task_Pool | ol
@ MAIN [Prio = 31 Event = TAUE) s
-5 DUT_Pool 2 ‘

+

g Global_Vars
= a3 POU_Pool
{F ADDMUL [FUN: INT]
a2 APPS [PRG)
i} Centigrade [FUN: INT]
@2 FED [FRG]
g |L [PAG]
@ INT_SETUP [PRG]
@2 Ladder [PAG]
o sic [PAG)
o Header
sy Body [SFC]
=i} Action_Pool
ok acton, T[L0]
7 siol [PRG)
o {F STAR_DELTA [FB]
@3 STAATER_3 [PAG)
g TFBD [PRG)
O Timecount [PRG]

] % # . 1

5 &

T-5-&-&-8

@&

+

<« { =
15 project [0 Cobree [0S Usedby] || | e

Each Transition can be a simple device i.e. Mitsubishi address XA, or an identifier name, or more
complex, as a single network program written in either IEC, IL, LD or FBD:

FH seminar - GX 1EC Develope - [sic [PRG] Body [SFC]] |- [5] x|
Wi Project  Object Edt Tools Orfne Debug Wiew Extras Window Help =18] x|
SBR[ BR o O CEMCSBE |- - - - - P EE O ad] B
T D —— g T =
m 5 " F = Initial | =

Pioject [e:\MMPPio\GXIEC_Pioj\se
=1 Gl | itram Pool

@@ PLC_Parameter ¥,
5 © Task_Paol B oy

@ MAIN [Prio = 31, Event = TRUE]

5 g4 DUT_Pool STEP1

‘¢’ Global Vars ——r
POU_Pool ' 1xB
§+ ADDMUL [FUN: INT] [
0@ APPS (RG]
IF Centigrade [FUMN: INT] STEP2
g FBED [PRG]
o L [PRG]
oF |NT_SETUP [PRG]
OF Ladder [PRG]
oF sfc [PAG]

o Header

s Bod BFC]
= ‘a3 Action_Pool

o} Action_1 [LD]

oF silol [PRG)
{F STAR_DELTA|FE] i
315’ STARTER 3 IPAG) —
g TFED [FRG]
9 Timecount [PRG]

R SR

5--E =@

| | = =

= [ 02 b
B Project | 95 Calkree | U5 Used « 1'|_
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Sequential Function Chart - SFC Complex Transitions

15.5 Complex Transitions

To program a complex transition, input a Transition name and hit the enter key. Choose the
required editor, as for Actions:

i g 4 al - .~
TH seminar - GX IEC Develope - [slc [PRG] Body [SFC]|

Wil project  Obfect Edt Tools Online Debug View Extras Window Help ;lﬂi”l
= e A s R s = e e e A e
o — |
m Project [e:\MMPProf\GXIEC_Proj\se

1 Library_Pool

I

i
s
B

il

Initial

& PLC_Parameter

- ) Task_Paal

© MAIN [Prio = 31 Event = TRUE)
34 DUT_Pool
f‘ Global Yars
= a3 POU_Pool
i+ ADDMUL [FUN: INT]
08 APPS [PRG] [
i+ Cenbgrade [FUN: INT] STEP2
Q8 FBD [FRG]

o (LPRe) ]
o2 INT_SETUP [PAG] ;

02 Ladder [FAG] - Hame: [END i3 |
Language: Cancel |

oF sfc [PREG]
Function Block Diagram

&

I

F ® O E

|

st [Fory BFC]
= i3 Action_Pool

o} Action_1 [LD]
9 silo1 [PRG]
{F STAR_DELTA|FB|
I, STARTER.3(PRG) ot
o# TFED [PRG]
O Timecourt [PRG)

' Header
Instruction List

MELSEL Instuction List
Structured Test

e EE

4] | =
=
) Project [92 Calkres | 93 Usedb - ..

The transition could be a complex expression but it only consists of one network:

!3 seminal - GX IEC Developer - sfc [PRG] Body [SFC] Transition END [LD]

|| Proiect Obiect Edit Jools Oniine Debug View Extras Window Help :
lz@8R| +B w- FO M EaHBL v [EELTE #0FwmpwI D 44T

=13 [ [PRG] Body [SFC] Transition END [LD]
Project [e:\MMPProj\GXIEC_Froj\se | . ] ] ]
+ Libwary_Pool
&2 PLC_Parametor TEERMe R R o RS END-
= ' Task_Pool I -
@ MAIM [Prio = 31. Event = TRUE] o | ! T | |
1 'g4 DUT_Pool =
'@’ Global_Vars -
s POU_Pool < l _;l_
* ADDMUL [FUN: INT
. 3% aesprel
1+ Centigrads [FUN: INT] =i =
a8 FBD [PRG] Initial H I—
¥ |L[FRG) — |
¥ INT_SETUP [FRG]
Q3 Ladder [PRE] i
aF chc PRG] AR 1 TR e
@ Header
o s Bony57El
[ ' Action Pool
ok Action_1 [LD]
O silol [PRG]
i} STAR_DELTA[FB)
o STARTER_3 [PRE] STER2
.u:g TFED [PRG] R =
O Timecount [PRG|

B

T @RS

FEEEE

4 | =

Project Caltree | 92 Used by «| | »

kIl
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Complex Transitions Sequential Function Chart - SFC

For A(ns) Series PLC’s, SFC’s reside in the micro computer area of the memory Cassette. This
area must be allocated from PLC Parameters / Memory, as shown below:

TH seminar - GX IEC Developer

| broject gbiect Edt Took Onine Dsbug View Exras Window el

eR&8R 2@ - Hd EHseCHLD anmin

ﬁ Project [e:\MMPPr,

= /il Library_Pool

& ,g = Main sequence IE_ KSteps [ 303 Steps f.lseal
i @ MAN [Piio= Latch Riange Symbolic data 'steps--
& .'ﬁ Eﬂ;m., e Suliserience [ Retems 0 Stes e

a = — — File register IU_ KPaints

= a3 POU_Pool

PLC Parameter

3
x i:!; iE’PD.‘:A[#l’;:;]L 1#0 Config... LComment spane Faints
& ag y -
: g_l; EBEK?;;E[F A e e SFC area 2 KByte [ 2048 Byte used)
e Suri Kt
=¥ LFRG) b i te
& 0¥ INT_SETUP PR Ll Farampter [L | kit
o PRI i 3
‘_—' n‘;- l:::d[?;\[m 1 Sitatus Latoh [T Data W emony
& Headar I™ | File register

- ghly Body [SFC]

Sampling Jiace E e O i
= W& Action Pool :

Used memary .Képte

Jiob Action_1[LD]
9 siol [PRG]
It STAR_DELTA[FB]
o STARTER_3 [PRG)
oF TFED [PRG]
U\‘,f Timecount [PRG]

#

BB R

« |
& projece [O2 Coroo [ O vsedby ]

This is not the case for Q series, as Q supports SFC’s in the program area. Also for FX range,
SFC’s actually compile to STL code in the program area.

One popular feature of SFC’s, is that in monitor mode, the current step is highlighted. This
means for fault finding purposes, engineers can see exactly how far the sequence has pro-
gressed and can investigate accordingly:

j seminar - GX IEC Developer - sfc [PRG] Body [SFC]

| roject Object Edt ook Onine Debug View Extras Window Hep )

|s@8R s BR - @0 OnmesbE T - o EE S| a

= ]

e |

Project [e:\MMPProj\GXIEC_Froj\se
] Libwary_Pool
@@ PLC_Parameter
= '{(® Task_Pool
o
#1133 DUT_Pool
'ﬁf‘ Global Vars
= g POU_Paol
1+ ADDMUL [FUN: INT]
Qs AFFS PRG]
I+ Centigrade [FUN- INT]
9§ FBD[PRG]
g IL [PRE]
@& NT_SETUP [FRG]
03 Ladder [FRG]
E sfe [PAG]
o Header
[+ sy Body[SFC]
= W} Action_Pool
4eob Action_1 [LD]
urg' silaT [PRG]
{t STAR_DELTA[FB]
g STARTER_3[PRG] i
o g TFED [PRG)
0@ Timecount [PRG] | —

R

=8 #

1] [#

3 -[- @8

4] [+
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IEC Instruction List Example of IEC Instruction List (IL)

16 IEC Instruction List

The “Instruction List” editor is a free text editor.

No line addresses are released.

Functions and function blocks can be called.

In addition to the IEC networks MELSEC networks can be included.

Comments can be included within (* *)

By means of the Windows functionality a program can be written for example in WinWord
and then be copied via the clip board into GX IEC Developer.

16.1 Example of IEC Instruction List (IL)
LD X4 (* Interrogation X4 *)
ANDN M5 (* ANDN M5 *)
ST Y20 (* Assignment OUT to Y20 *)
LD TEST (* Load TEST into accu *)
BCD_TO_INT (* Convert accu *)
ST RESULT  (* Write accu to RESULT *)

16.1.1 Some useful tips

To Perform : “+ D0 D1 D2” in IEC IL, becomes:

LD DO
ADD D1
ST D2

To Perform:“+ D0 D1 D2”and then“+ D2 K50 D3” becomes:

LD DO
ADD D1,D2,50
ST D3

Use of an “_E” function can simplify still further. To Perform: “+ D0 D1 D2”and then“+ D2
K50 D3” from a conditional input X0 becomes:

LD X0
ADD_E DO0,D1,D2,50,D3
This is because the ADD_E function has an Enable Output (ENO) feature.
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Mixing IEC IL and Melsec IL in POUs

IEC Instruction List

16.2

Mixing IEC IL and Melsec IL in POUs

Both IEC IL and Melsec IL networks can be incorporated into the same POU. This is achieved,
by highlighting the current network, selecting from the Edit Menu, New Network then Melsec
Before from the Options list:

Esemmal - GX IEC Developer - [IL [PRG] Body [IL]]

“% Project Ohject Edt Tools Onine Debug View Extras Window Help =18] _:5_J|
sHESR| TR|- - F0 SEECHRD o= [fEEI|FE
== 15 LD MI03s -
Project [e:\MMPProj\GXIEC_Proj\se ouT Y70
% il Library Pool TO "HE K1 RESULT_2 K1
@@ PLC_Parameter MELSEC
= Q Task_Pool
& MAIN [Prio = 31. Event = TRUE] 2 LD “a
34 DUT_Pool AND Rl
@ Global Vars ANDN XA
- lag POU_Pool ST Mo
W dF ADDMUL [FUN: INT]
© @ APPS [PRG)
# -4} Cenfigrade [FUN: INT] 3 LD mo
@ @@ FBD [FRG] ADDMUL D11,012,013,014
= 2@ IL[PAG] ST ‘D20
o Header )
2 [Body [IL]
= o INT_SETUP [FRE]
[ O Ladder [PRG]
Q2 sfe PAG]
# - silol [PRG)
+-{F STAR_DELTA[FB]
# @ STARTER_3 [PRG]
@ @ TFBD [FRG]
@ W8 Timecount [PRG]
4| i | =
ﬂ project | 95, Caltree | 45 Usadhyl ‘I _.l:-
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IEC Structured Text Structured Text Operators

17 IEC Structured Text

ST is a high level textual editor, which has the appearance of PASCAL but is a dedicated lan-
guage for industrial control applications.

POUs, Functions and Function Blocks can be created using ST.
IEC Structured Text example:

IF ....THEN ..... ELSE conditions

CASE ...ELSE .... END_CASE structures
REPEAT

RETURN

Expression Evaluation

Variable Declaration etc

Complex mathematical expressions can be realised using these operators, in afew lines of text.

17.1 Structured Text Operators
Operator Description Precedence
(-...) Parenthesised expression Highest

Function(....)|Parameter list of a function, function evaluation
> Exponentiation, ie raising to a power

- Negation
NOT Boolean compliment
* Multiplication
/ Division
MOD Modulus operation
+ Addition

- Subtraction
<,>,<=,>= |Comparison operators

= Equality
<> Non equality
AND, & Boolean AND
XOR Boolean exclusive OR
OR Boolean OR Lowest
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Structured Text Program Example IEC Structured Text

17.2

Structured Text Program Example

A new Function Block will be constructed to perform a simple “Centigrade to Fahrenheit” conver-
sion similar to that used in a previous example, in order to illustrate the use of the ‘Structured
Text’ language editor.

The Formula used is as follows:

Celsius x 9
"+

Fahrenheit = 32

The input and result variables will be in Floating Point (REAL) format.

(@ Create a new project called "Structured_Text".

@ Create a new POU named "Fahrenheit", of Class: FUN, Result Type: REAL, with a lan-
guage of “ST” (Structured Text):

NMew POU (Project)

Mame: |Fahrenheit
Elass Cancel

" PRG ™ FUM  FB

Language of the Body:

Function Block. Diaaram - :D- Fahrenheit [FUN: RE'ﬁ'L]
Imstruction List ’J Header
L adder Diagram = Body [5T]

Result type of FUN:

REAL |

(® Create an entry in the header (LVL) of the Function “Fahrenheit”:

Class Identifier Type Initial Carnrment
ofvAR_INPUT ~ |centigrade | |rEAL | Joo

@ Open the Body of the Function “Fahrenheit” and enter the following simple ST program:
Fahrenheit := (Centigrade*9.0/5.0+32.0);

® Create a new POU with a name “Temp_Conv”,

A - New POU {Project) X
Class: PRG, Language: Function Block Diagram

Mame: |Temp_Core
Class Cancel

* PRG © FUN ( FB

Language of the Body:

Function Block Diagram
Imstruction List

Ladder Diagram

MELSEL Instruction List
Sequential Function Chart
Stuctured Text

17 -2
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IEC Structured Text Structured Text Program Example

® Open the body of the program POU “Temp_Conv” and enter the following program
example:

Degrees Fahrenheit to Degrees Centigrade Floating Point Conversion Example

o Fahrenheit o
DegC—— Centigrade ——DegF

@ Edit the LVL (Header) of the POU “Temp_Conv” to include 2 local variables as shown

below:
Class Identifier Type Initial Carnrnent
ofvAR +|oesc | |REAL |..|oo
1VAR ~|DegF | |rEAL |.Joo |

Close all open editors, compile the project using “Rebuild All”. Save and download to the
PLC.

Monitor the program body of “Temp_Conv” and observe the values on screen.

Force new values into the input variable “DegC” of the equation by double clicking on the
variable Tag Name.

®@®

Degrees Fahrenheit to Degrees Centigrade Floating Point Canversion Example

Fahrenheit

-DegC = 36.0—— Centigrade ——DegF =966 -
NOTE In this example, Local Variables are used to directly enter values via the GX-IEC Developer

programming / monitoring interface; normally values are entered via Global Variables.
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Ethernet Communications Configuring Qn Ethernet Module by Parameter

18

18.1

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 IEC Developer 7.00 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 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-Address: 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-Address: 192.168.1.1 IP-Address: 192.168.1.3
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18.1.1 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 Project [C:MALEXAMMPAtes
&- i Library_Pool

--E@@ Parameter

8l Module Configuration

------ A [Nebwork

L{B Task_Pool
------ 35 DUT_Pool
g Global_Vars
~-[§s POU_Pool

@ When the box has been opened, select MELSECNET/Ethernet as shown below.

Metwork parameter  [E3

MELSECNET /Ethemet |

MELSECHET / MIMI |

CCALink |

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 None -
Starbing /0 No.
Network Mo,
Total etations

Group Mo
Station No.
Made -
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Ethernet Communications

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 No. MNE T/10 mode [Normal statior]
Tokal etations MMET/H Stand by station (]
MME T/H[Bamate rmiaster
Group Mo E_ -
Station Ma.
Made -

(® 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.

Module 1 |

I etwark. type

Ethernet - “

Starting [0 Mo,

M etwork Mo,

T atal ztations

Group Mo.

Station Mo,

tode

On line -

Operational zettings

Training Manual GX IEC 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

Metwork tupe E thernet -

Ctarting [/0 Ma. 0oon
MNetwork Mo, 1| <— see Note below

Tokal ztations

Group Na. 0
Station Mo 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 settings to bring up the dialogue shown below. The settings
already there are the defaults that the programming software applies.

Ethernet operations

Communication data code

" ASCI code

IF addresz

| puit formnat

& Do not wait far OPEM [ Communications

DELC. 7

Iritial kirming

impozzible at STOP time |

Alwapz wait for DPEM [ Communication
pozzible at STOP time |

Send frame setting

*  Ethemetl2.0]

P addess | 192

Gl Ny [EEES0Z.3

[ Enable ‘write at BIUM time

End

TCF Existence confirmation setting

&+ |lze the Keepdlive

" |ze the Ping

Cancel

18-4
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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 ]

 Communication data code ) — Inihal bming -

% Binay code ¢~ Donat wat for OPEN [ Communic ations
impassible at STOP time |
" ASCI code (s Aways wat for OPEN [ Communication

possible at STOP time

rIF addiess-

Input famat |[IEIZ "1 % Ethemetlv2.0)

Paddess | 192 168 1 Al ¢ \eeeanzs

x|

¥ Enable'wite at HUF& \ XEP EH&CE canfimation 2etting -

\ ™ Usa the Feepslive

¢ sz 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

Metwark twpe Ethernet *

Starking [/0 Mo. 0oao

Metwaork Mo, 1

Total etations

Group Na.
Station N,

Maode Online -

Operational settings

[mitial settivins

Open zettings

Houter relay parameter

Station Mao.<-% IP infarmation

FTP Parameters

E-mail zettings

Interrupt settings

Training Manual GX IEC Developer
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Configuring Qn Ethernet Module by Parameter Ethernet Communications

Next, click on Open settings to bring up the following dialogue. This is where the settings
for the Scada and HMI will be made.

NOTE 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 buiffer Transmission | Transmission

Protocol Open system Fixed buffer |  communication Pairing EH'F ten?e H?:,St flﬁhon target device IP | target device
procedure i eI 03 LR address Part Ma.

oo |~ oo o | oo fra [—

w

L=

M2

{8

LR NN RN NN AN B
AlA (A4 ] 4] | a]a [ A oA
LA E NN E N E N ENE RN EN NN ENE
LR NN RN RN BN
LA RN RN E N RN E RN RN NN ENE
LN NENENE R NE N ENE NN E N RN

.

o
1
1
1
q
1
1

=]
1
1
1
q
1
1

Erd Caricel

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.

Fiwed buffer Fati Bt Haost stafi Tramsmizsion | Transmission
Protocol Open spstem Fixed buffer |  communication Dallél‘;g CD:'E[;ZEEH %Sg[[sr\?glm target dewvice IP | target device
procedure P : address Port No.
1 _|TCF = |Unpagzive ¥ |Receive » |Frocedurs exist « |Digable | Canfirm hd 041
"
2z - - hd * hd b4 ‘ e HMI
3 b b b r b b \L
4 - - - - - -
5 - - - - - -
6 - - - - - -
7 - - - - - -
a - - - - - -
g - - - - - -
10 - - - - - -
11 - - - - - -
12 v b b L b b
13 b - hd * hd b4
14 v hd hd r hd hd
15 - - - - - -
15 - - - - - -
End Cancel
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@ When the settings have been made, click End to return to the main network parameter set-

ting window.
Module 1 Module 2 Module 3

Metwork tupe Ethernet » |MNone + |None -

Starting |0 Ma. 0ooo

Network No. 1

Total gtations

Group No. i

Station No. 2
Made 0n line - v p

Operational settings
Open settings
4 |
Necessary settingl Mo settng ¢/ Aleadyset ] Setif itis needed| ! dlready set |
. “Yalid module ’—_|v
Sl 0 (e durimg other stakinn access !
| Please input the starting /0 Mo of the module in HEX[16 bit) form

Acknowledge XY azsignment | | Agzignment 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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18.2 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 ]
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Ethernet Communications Configuring GX-IEC Developer to access the PLC on Ethernet

18.3 Configuring GX-IEC Developer to access the PLC
on Ethernet

@ Open the connection settings dialogue as shown

THEethernet Communication - GX IEC Developer

I Project ©bject Edit Tools | Online Debug Yiew Eaxtras Window Help
e d & ¥ &
& Project [c:\MELSEC\GX E Shon Ménitoring Ab4FR

IEIMIE

Transler Setup

= x|
o § | L B | .|
Senizl META10H HETI| CCLink Ethsi PLC AF S5C
LSE Boad besard boaid boaid bozd board Fied e
COM [COM T Truns:rinimsunsdl‘l]ﬁ.?ﬂhm
PLLC sude I/F W ‘ E
PLC  MMET/I004] MMET() CCLnk  Ethemet 24 Bz
moculs madule madule module mpdiie J_'J
PLC mode  |DCFU[Gmade)
IE ﬁ ﬁ Connechon chennel lst
N__L&mﬁrﬂh;ﬂ i 1 i shation|Co-sxistence network PLC drect couplad zetting
Tine out(Sec) 107 Rewtmes [o | A T
Mahwork | ‘ ‘ ‘ | | -] | PLCbps
z Detail
C24 NETAOH) NETW)  CClik  Eemsl |0 co 0
Syrtem  image...
o g g g g Line Connecied [Q/AETEL C24)
 rauke 2 3 i
C24 METAOH] MET[) CCilink  Elhemet oK
Accessing host staton (| Target FLE
([Het spaciiad Close

@ 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 Yestothe 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 below. If it does NOT show this, then double click on Ethernet board and make
these settings in the appropriate places
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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 18.1.1)

(® 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 il

PLC [mmEn ~] Larce
Metwork Mo |
Statian Ma. IE’
= |P addres: | 192 168 1 2| IP iput format |DEE. "I
" Host Mame |
Fouting parameter transfer method I.&utnmallc [esponse system j
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® Next, single click on Other station (Single network) as shown below.

Transfer Setup il

e @@. %.. J L ﬁ | | |

HEIMI:I.I MET(I)  CCAink  Ethernct FLC AF S50
board bozed boand board hoard el ]

Metwark Ne I'l_ Slation Mo, fl_ Protacol [TCP |

PLC zde |/F
PLC  MMETA0(H] MMETQ)  CClimk  Ethemel C24 =4 Bus
muduh_ madule mdule rEn_ida_ module madule Jﬂ
Metvaark Na |1 Station Mo |2
Compuler lyoe [QJ?‘I ET1 |P address / Host I‘IEIE1EEI.1 2

Reowtng parameter kansher method |.¢.Ltumﬁc tranzfer method

Cormechon channgl fish

Hhicd m % &
ctahon
Mo specihcaton Other stabon[Single relyork]  Dbher staliond Co-emigtence netwod: PLC drect coupled =etling

~ T anget sysbem——— Connection test
Hatwoik ‘ ‘ | ‘ I jv | FLC type I
route |
C24  NET/AGH NETO)  CCLink  Ethemel et |
~ Multiple CFU zetiing—
Syztem mage.,
J J J J Line Cormected [/85TEL C24).,.
1 2 3 4
24 META0H] METI) CCLmk  Ethemet 0Ok,
el
| Chaze
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Configuring GX-IEC Developer to access the PLC on Ethernet Ethernet Communications

@ This will complete the setting, making the dialogue look as shown below. Click Connec-
tion test to confirm the settings are correct. Then click OK when finished.

Transfer Setup il . x|

> 8 | & B | | |

Senal MHETAOMH]  METHN CC-Lirk Ethernet FLC AF S5C
Use board bioard board board board board et Jj

Metwark No. |1 S tation o |1 Pratocol [TCP |

NN NN YN

FLC  MNETAOH] MNET(I]  CC-Link Ethernet Cz4 G4 Bus
module miodule module module w module J_’J
Netwark Mo |1_ Station No |2_
Carmpter tipe |QJF"1E?1 IF address / Hast |192.1EEE.1.2
. Fouting parameter ranster method Ifh.utomatin: transter method

Dthes % Connection channel ligt
station

Mo epecification  Other station[® ingle network] — Otkher station[Co-existence netwark] FLC direct coupled setting

Time out [Sec.] |3|] R ety times ||]_ ‘

Connection test

— T ar gek spstem
Metwork ‘ ‘ ‘ ‘ i | I ‘ PLE type
route
26 NET/IDM) NETH)  CCLrk  Etheret et |
e e i (R
Metwork Mo, |1 Station Mo, |2_| System image...
g g g g Line Connected [0/ABTELIC24] ..
2 g |
 C24  MET/IOH) MNETON  CClink  Ethemet oK
Accessing other station Target FLC
|Nut specified Cloge
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Ethernet Communications

Setting up the HMI

18.4

Setting up the HMI

@ The E-Designer project for the example system needs to have the following settings.

Project Properties x|

~ Operater Terrinal
[E1071 Landscape 1.1x Change... |

— Contraller systems

— Contraller 1

On&/0-5ERIES (E711/0n4/0-5F  Change. |
~ Controller 2

|

~ Color scheme

[CLment 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
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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 (RS-422, 3600, Nore, 8, 1]
=@ COM2 [RS-232C. 3600, Nane, 8, 1)
-] HMI Tools
-~ 158
=1 [W] E thernet
=@ Controller 1

22 TCP/P connection 1, 192.168.1.

11ROt /0-SERIES [ET1] /Ond/0-5ERIES [E71] 4.01.00

@ E spansion port Figkt-click ko edit,

B8 Unused functions

& Printer

Hy No Protocal Mode

= @D Controller 2
i

: E Transparent mode
;'—ng TCPAP connechon 2, 192.168.1.1
A2 Modem

g5 EXeplet

18- 14
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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 18.1.1).

@ Click OK, exit the Peripheral settings and download these settings with the project.
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Communication via MX Component Ethernet Communications

18.5 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
il

Menu - Help
Target seting ILbatHaw | Connectiontest |

Logioat staton renos [ - | Vizord

P
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Ethernet Communications

Communication via MX Component

@ First you must define the Logical station number

Communication Setting Wizard - Introduction x|

This Communication Setting Wizard will set the
cammunication infarmation tor ACT.

“ou can press Back &t any time to change your
selections.

Pleaze click Nexdt to begin.

Fleaze selact tha logical station numb e

Laizal station numbar 10 -

® Next, configure the Communication Settings on the PC side

Communication Setting Wizard - PC side ) x|

Please select the PC side I

PC =ide IF Sorial

—iComimunication sets

ﬂ

LI=B
Connectpart | COMELSECNETD board
MELSECMETH hoard
CC-Link bosard
Time cut Ethermnet board -

Cancel < Back [t = | Firtlzh |
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Communication via MX Component Ethernet Communications

@ Select the UDP protocol and the default Port 5001

Communication Setting Wizard - PC side ﬁ

Please select the PC side IF

PC zide IF EEthewnEt hoard j
— Communication setting
Connectmodule  [QUF1ET -| *—
Profocal LICP bl S
ebwark Mo i
Station Mo 3 +—
Part o 5001 +——

Time out G000 ms

Cancel | = Black [ et = | Finlzh |

® 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 = | el
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Ethernet Communications Communication via MX Component

® Select the correct CPU type.

Communication Setting ¥izard - Metwork
Please select the Netwark
Siation type tHine=d =
CPUtype g |Q02H) -
Whtiple CPU Frem ]
Cancel = Back Pdaret = | Tail-|

@ For the conclusion of the configuration define a name and press the Finish button

Communication Setting Wizard - Finished

Thi Communication wizard has finished collecting
information,

Pleaze Finizh to bulld the logical station numbser.

Comment
G002 commurication

Cancel I = Back et | Finizh

x|
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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 above 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 GPU 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 I/0 module
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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
. - Set by |ACPU | valid
M D t| g
Number | Name eaning escription (if set) | mo[][][] | for:
FF: Not detect Goes ON if error is detected by CHK instruction. Stays | S (Instruc-
SM80 CHK detection 0 ) ot detected ON subsequently even after normal operation is tion execu- | New
ON: Detected restored. tion)
SM90 Corresponds to SD90 M9108
SM91 Corresponds to SD91 M9109
SM92 Corresponds to SD92 M9110 g’:; SPU’
OFF: Not startet
SM33 Startup of watch- (watchdc;g timer | corresponds t0.SD33 | goes ON when measurement audil (except
SMo4 dog timer for step rese) Corresponds to SD94 | Of step transition watchdog Mot1z | 900J,000
transition (Enabled ) timer is commenced. Resets | U and
SM95 only when SFC pro- | ON: Started Corresponds to SD95 | watchdog timer when it goes M9113 Q01CPU)
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
. e Set by | ACPU | yajid
Meanin Description .
Number | Name ing 20 (if set) | mo[][][] | for:
) @ (except
) . At change from OFF to ON, the LEDs corresponding
SM202 LED off command | OFF -> ON: LED off t0 the individual bits at SD202 go off U New gggép%(;o
SM203 | STOP contact STOP state Goes ON at STOP state. ?hg?]tg;‘)’s M9042
[
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. Ehgtggf moos | 00,000
QO1CPU)
.| OFF: PAUSE disabled | PAUSE state is entered if this relay is ON when the
PAUSE enable coil ON: PAUSE enabled | remote PAUSE contact goes ON. U M3040 o
SM206 OFF: Device test not yet Q00J Q00
Device test request executed Comes ON when the device test mode is executed S (Request) | New and QO1
acceptance status | ON: Device test on the programming software. q cPU
executed
When this relay goes from OFF to ON, clock data
M40 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
. ON when error is generated in clock data (SD210
OFF: No error
SM211 Clock data error ; through SD213) value and OFF if no error is S (Request) | M9026
ON:  Error detected.
. Displays clock data as month, day, hour, minute and
FF: |
SM212 | Clockdatadisplay | O onored second at the LED display at front of CPU. (Enabled | U M9027 giﬁhaéﬁu
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 )
SM213 request ON: Read request through SD213 as BCD values. u Ma028 Rem
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Special Relay Functionality for A & Q Series PLC's Appendix A
. - Set by | ACPU | valid
Number | Name Meaning Description (if set) | mo[][][] | for:
OFF: No reset This flag comes ON when the GPU no. 1 has been
SM240 No. 1 CPU reset ; reset or has been removed from the base. The other | S (Status | .
flag ON: CPU 1 has been | opys of the multi-CPU system are also put in reset | change)
reset status.
OFE: 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 | o Q02, QO2H,
flag ON: CPU 2 has been | oiher GPUs of the multi-CPU system the error code | change) QO6H,
reset 7000 (,MULTI CPU DOWN*) will occure. Q1i2H,
Q25H CPU
OFF: No reset This flag comes ON when the CPU no. 3 has been with func-
SM242 No. 3 CPU reset ; reset or has been removed from the base. In the S (Status | o 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 GPUs of the multi-CPU system the error code | change)
7000 (,MULTI CPU DOWN*) will occure.
OFF: No error
SM244 No.1CPUerrorflag | ON: CPU no.1 is S (Status | o
change)
stopped due to an error
OFF: No error S (Status Q02, Q02H,
SM245 No.2CPUerrorflag | ON: CPU no.2 is The set flag indicates that an error has occured which | change) New 8?2:
stopped due toan ermor | pag stopped the CPU. The flag goes OFF when the Q25H CPU
OFF: No error GPU is normal or when an error occurs which will with func-
) not stop the CPU. S (Status ;
SM246 No.3 CPUerrorflag | ON: CPU no.3is New tion ver. B
change)
stopped due to an error or later
OFF: No error S (Stat
SM247 No.4 CPUerrorflag | ON: CPU no.41 is chgngel)Js 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) M9037
ONfor { scei ON Adter RUN, ON for 1 scan only. 8
SM402 only after RUN 1scan This connection can be used for scan executon e | (e eny END processing) | 9028 ®
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 execution tyoe | (e eny END processing) | M90%9
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
Qooy,
oN - After RUN, OFF for 1 scan only. Q00 and
SMAOS After RUN, OFF for 1 1 scan ) - Y . S N Q01CPU)
scan only This connection can be used for scan execution type (Every END processing) ew
OFF programs only.
Repeatedly changes between ON and OFF at 5-ms QGPU
0.0055[0.005 5 interval. S (except
SM409 0.01 second clock ) ) New QooJ,
When power supply is turned OFF, or reset is perfor- (Status change) Q00 and
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 1 second clock i med, goes from OFF to start. (Statusschange) M9032 PY
SM413 2 second clock B M9033
ne [n® Goes between ON and OFF in accordance with the M9034
SMatd 2x n 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 SMi016 vith a System Q/QnA cpy | D22 memory clear fiag 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
M9046 SM1046 SMg02 Sampling trace OFF. - Trace not n pragress
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

A-12 2% MITSUBISHI ELECTRIC



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
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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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Special Registers (SD) Appendix A

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)
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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[II] ’
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 operationl
SD134 (16 Bit) indicates the
Modules vith modules with a 3
SD135 bIO\lAJ/nfuzle blown fuse. b15 b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 - New
0: No blown fuse SD130| 0 | 00| 11000110000 0|0]O00O (Erron
SD138 1 Blown fuse sp13t| 1/ 0fofo|o|1/olojofo|ofo|ofo|ofo
detected 170} rm / — —L
T~
\\J,ﬂ/—f — T —
\
SD137 sms7‘o‘o|o‘011‘o‘o o‘o o‘olo‘vgy‘o olo
- Q00JCPU
head U6 mimbor kg0 e QO0CPU
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
(16 Bit) indicates the b15 b14b13b12b11b10b9 b8 b7 b6 bS b4 b3 b2 bi b0
SD153 modules with
spiso | 0|0|ofo/ofofo| |olofjojofolo|of!
D154 /0 module | verification errors. |1 | xve0 | X0 S New
verification error | 0z No I/0 spis1 [ 0/0 00|00 XV‘% ofololojojojo|o]o (Error)
verification error -
SD185 1. 110 verifcation \\\,‘»//—\
D156 error present S~ i )
so157’o‘o 0 oXV]Bﬂ|0|o 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)

ACPU :
Number Name Meaning Description Set by (if set) | register }Larl_'d
DOLILII] ’
The day of the week is stored as BGD code at SD213 as shown
below:
b15----- b12b1 1 b8 b7------ b4 D3----- 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
SD213 | Clock data (dag'(‘;fﬁkhgm & D9028
The day of the week is stored as BCD code at SD213 as shown
below:
b15----- b12b1 1 b8 b7------ b4 D3------ 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
11th character from the 12th character from the
P | wendsoty Display indicator data e o o S New
data play (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 O Automatlc rode 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] '
f modul
SD254 Numbgr 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 Information from 3rd Q00JCPU
- niorma |og lrom ' Configuration is identical to that for the first module. QOOGPU
SD269 mocle QO1CPUY)
SD270 '
= Informamtlé)guggom i Configuration is identical to that for the first module.
SD274
® @ )
b15 bi2 b1 ) b8 b7 b4 b3 ) b0
[vean [ T[T TT] [T 1]]
‘ CAAANT AARAAN 1st module
Vg SN / \,/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
() ()
lb15 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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Special Registers (SD) Appendix A
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=1mssteps | 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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Special Registers (SD) Appendix A
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 X.f‘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 (N Stores time from completion of scan program to start of next scan
processing time | .
SD541 0100 sunits (in100 s units).
Range of 000 to 900
[
D542 Constant scan wait | Stores wait time when constant scan time has been set (in 1 ms units).
c time (in 1 ms units) | Range from 0 to 65535 S
O\I;]vsat\??lt msecan (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- | Cumulative executi- Stores cumulative execution time for low speed execution type programs i P ¢
grams ontime for low speed n100 s unit
D545 executiontype | ! s untts.
programs Range of 000 to 9Q0 ®
(in100 s units) Cleared to 0 following 1 low speed scan (except
Q00JCPU
Execution time f Q00CPU
xecution time for | stores low speed program execution time during 1 scan (in 1 ms units). QO1CPU)
low speed execution
SD546 type programs Range from 0 to 65535
Execution time {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
Stores execution time for scan execution type program during 1 scan
Scan program execu- (in 1 ms units).
SD548 tion time
(in 1 ms unts) Range from 0 to 65535
Stores each scan
Scan program S New
execution time L . ‘ (Every END processing) [}
Stores execution time for scan execution type program during 1 scan
Scan program execu- | iy 100 s units)
SD549 tion time
(m 100 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 [ 4
SD551 interval 550 (in 1 ms units). 8583%%
in 1 it
Service interval fn 1 ms units) Range from 0 10 65535 S N Q00CPU
time , ‘ . , (Request) ew QO1CPY)
Module service | When SMB51 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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Special Registers (SD) Appendix A

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
The value for drive 4 Drive 4 0: Does not exist
lbsefrl:);idséoit ﬁas (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(S1)
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 ps: Eﬁ:‘;ﬁg'ﬁ,‘ﬁ;‘ value (DI b : Local device (QDL) (Status change) New Q00JCPU
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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Appendix A Special Registers (SD)
Instruction related registers
ACPU :
Number Name Meaning Description Set by (if set) | register X;,I,'d
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 values. QU0CPU
QO1CPU)
Number of
D714 V;%?]?;:t%ﬂ' 01032 Stores the number 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
Program No. Program number
0720 destination for q e%tin ation for Stores the program number of the program to be loaded by the PLOAD U N System Q
PLOAD i .n | instruction when designated. The destination range is from 1 to 124. oW CPU
. . PLOAD instruction Y 9
instruction
No. of vacant
registration Stores the number of vacant registrati
. gistration areas for the request for S
SD730 Lianrlfaccf)?rr]r%ni- Oto32 communication with the intelligent device station connected to A(1S)J61QBT61.|  (During execution) New QnACPU
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 888%%?
QO1CPU)
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