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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

Inthis 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 FX family 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 FX PLC’s, together with the GX IEC Developer programming sys-
tem. 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 illustrated
using worked examples.

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 training rigs for Mitsubishis FX family. Most exercises within this
training manual are based around use of the facilities offered in these training systems. The
examples 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

(]
[
® 1 Special function block FX2N-5A with 4 analog inputs and 1 analog output
(]

1 Temperature acquisition special adapter FX3u-4AD-PT-ADP

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

ﬂi‘ﬁﬁs noise Good Excellent

Construction Easy to program Wiring - time consuming

Advanced instructions Yes No

g:;l:]grigge the control Very simple Very difficult — requires changes to wiring

Maintenance Excellent Poor - relays require constantmaintenance

PLC’s rarely fail
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General Introduction to PLCs The Hardware

2.1.4

2.1.5

Programming

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.

Human Machine Interfaces

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.

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

What is a PLC?

2.2

What is a PLC?

In contrast to conventional controllers with functions determined by their physical wiring the
functions of programmable logic controllers or PLCs are defined by a program. PLCs also have
to be connected to the outside world with cables, but the contents of their program memory can
be changed at any time to adapt their programs to different control tasks.

Programmabile logic controllers input data, process it and then output the results. This process
is performed in three stages:

@® aninput stage,
@ a processing stage

and

® an output stage

Programmable Logic Controller
&
—L >
O >1 o—I
Switch
& J7 Contactors
Input Stage Processing Stage Output Stage

The input stage

The input stage passes control signals from switches, buttons or sensors on to the processing
stage.

The signals from these components are generated as part of the control process and are fed to
the inputs as logical states. The input stage passes them on to the processing stage in a pre-pro-
cessed format.

The processing stage

In the processing stage the pre-processed signals from the input stage are processed and com-
bined with the help of logical operations and other functions. The program memory of the pro-
cessing stage is fully programmable. The processing sequence can be changed at any time by
modifying or replacing the stored program.

The output stage

The results of the processing of the input signals by the program are fed to the output stage
where they control connected switchable elements such as contactors, signal lamps, solenoid
valves and so on.

Training Manual GX IEC Developer 2-3



How PLCs Process Programs The Hardware

2.3 How PLCs Process Programs
A PLC performs its tasks by executing a program that is usually developed outside the controller
and then transferred to the controller’'s program memory. Before you start programming itis use-
ful to have a basic understanding of how PLCs process these programs.
A PLC program consists of a sequence of instructions that control the functions of the controller.
The PLC executes these control instructions sequentially, i.e. one after another. The entire pro-
gram sequence is cyclical, which means that it is repeated in a continuous loop. The time
required for one program repetition is referred to as the program cycle time or period.
Process image processing
The program in the PLC is not executed directly on the inputs and outputs, but on a “process
image” of the inputs and outputs:
Delete output memory
Input signals I
¢ ¢ ¢ - i Poll inputs and signal states
‘ Input terminals H and save them in the process
image of the inputs
PLC program
Proce;s image Instruction 1
of inputs — Instruction 2
Instruction 3
A
Process image
of outputs 0 Instruction n
Transfer process image
‘ Output terminals to outputs
Output signals
Input process image
Atthe beginning of each program cycle the system polls the signal states of the inputs and stores
them in a buffer, creating a “process image” of the inputs.
2-4 &~ MITSUBISHI ELECTRIC



The Hardware

How PLCs Process Programs

Program execution

After this the program is executed, during which the PLC accesses the stored states of the inputs
in the process image. This means that any subsequent changes in the input states will not be
registered until the next program cycle!

The program is executed from top to bottom, in the order in which the instructions were pro-
grammed. Results of individual programming steps are stored and can be used during the cur-
rent program cycle.

Program execution

X000 X001
> 0 — | (Mo D—
Store result
M6
—
M1 M8013
> 4 — | (vooo D
Control output
M2
MO
> 9 4t (Yoot

Process stored result

Output process image

Results of logical operations that are relevant for the outputs are stored in an output buffer — the
output process image. The output process image is stored in the output buffer until the buffer is
rewritten. After the values have been written to the outputs the program cycle is repeated.

Differences between signal processing in the PLC and in hard-wired controllers

In hard-wired controllers the program is defined by the functional elements and their connec-
tions (the wiring). All control operations are performed simultaneously (parallel execution).
Every change in an input signal state causes an instantaneous change in the corresponding out-
put signal state.

In a PLC it is not possible to respond to changes in input signal states until the next program
cycle after the change. Nowadays this disadvantage is largely compensated by very short pro-
gram cycle periods. The duration of the program cycle period depends on the number and type
of instructions executed.
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The MELSEC FX Family The Hardware

2.4

The MELSEC FX Family

MELSEC means MITSUBISHI ELECTRIC SEQUENCER. The compact micro-controllers of the
MELSEC FX series provide the foundation for building economical solutions for small to
medium-sized control and positioning tasks requiring 10 to 256 integrated inputs and outputs in
applications in industry and building services.

With the exception of the FX1S all the controllers of the FX series can be expanded to keep pace
with the changes in the application and the user’s growing requirements.

Network connections are also supported. This makes it possible for the controllers of the FX
family to communicate with other PLCs and controller systems and HMIs (Human-Machine
Interfaces and control panels). The PLC systems can be integrated both in MITSUBISHI net-
works as local stations and as slave stations in open networks like PROFIBUS/DP.

In addition to this you can also build multi-drop and peer-to-peer networks with the controllers of
the MELSEC FX family.

The FX1N, FX2N and FX3U have modular expansion capabilities, making them the right choice
for complex applications and tasks requiring special functions like analog-digital and digi-
tal-analog conversion and network capabilities.

All the controllers in the series are part of the larger MELSEC FX family and are fully compatible
with one another.

Specifications FX1s FX1IN FX2N FX2NC FX3u
Max integrated 1/O points 30 60 128 96 128
Expansion capability

(max. possible 1/0s) 34 132 256 256 384
Program memory (steps) 2000 8000 16000 16000 64000

Cycle time per logical

) . 0.55-0.7 0.55-0.7 0.08 0.08 0.065
instruction (us)

No. of instructions
(standard / step ladder / 27/2/85 27/2/89 271217107 27/2/107 27 /27209
special function)

Max. special function 8 right
2 8 4
modules connectable 10 left
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The Hardware

Selecting the Right Controller

2.5

Selecting the Right Controller

The base units of the MELSEC FX family are available in a number of different versions with dif-
ferent power supply options and output technologies. You can choose between units designed
for power supplies of 100—240 V AC, 24 V DC or 12-24 V DC, and between relay and transistor
outputs.

Series 1/0s Type i'\rl::).u(t); Etc:t.p(::fts Power supply Output type
10 FX1s-10 MO-00 6 8

xis 14 FX1s-14 MO-00 8 6 ﬁ:‘ vDC Transistor
20 FX1s-20 MO-0O 12 8 100 - 240V AC | Orrelay
30 FX1s-30 MO-00 16 14
14 FX1N-14 MO-00 8 6

XN 24 FX1N-24 MO-00 14 10 gf —-24VDC Transistor
40 FX1N-40 MO-00 24 16 100 —240V AC | OF relay
60 FX1N-60 MO-000 36 24
16 FX2N-16 MO-00 8 8
32 FX2N-32 MO-00 16 16

Fxon 48 FX2N-48 MO-00 24 24 if vVDC Transistor
64 FX2N-64 MO-0O 32 32 100 — 240 V AC or relay
80 FX2N-80 MO-000 40 40
128 | FX2N-128 MO-00 64 64
16 FXaNc-16 MO-00 8 8

e |32 FXaNC-32 MO-00 16 16 24V DG Transistor
64 FXaNC-64 MO-000 32 32 or relay
96 FX2NC-96 MO-00 48 48
16 FX3u-16 MO-00 8 8
32 FX3u-32 MO-00 16 16 54V DC Fransistor
48 FX3u-48 MO-000 24 24 or or relay

FXsu 64 FX3U-64 MO-000 32 32 100240V AC
80 FX3U-80 MO-00 40 40
128 | FXau-128 MO-00 64 64 100 — 240 V AC Zﬁgfﬁ:i‘f”

Here are some considerations that should be taken into account when configuring a system:
® Power supply requirements

Supply voltage: 24 V DC or 100 — 240 V AC

@ Input/Output requirements

— How many signals (external switch contacts, buttons and sensors) do you need to in-
put?

— What types of functions do you need to switch, and how many of them are there?

— How high are the loads that the outputs need to switch? Choose relay outputs for
switching high loads and transistor outputs for switching fast, trigger-free switching op-
erations.

® Special Function Modules

— Number of modules in system

— External power supply requirements
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2.6

2.6.1

2.6.2

Controller Design

All the controllers in the series have the same basic design. The main functional elements and
assemblies are described in the glossary in section 2.5.7.

Input and output circuits

The input circuits use floating inputs. They are electrically isolated from the other circuits of the
PLC with optical couplers. The output circuits use either relay or transistor output technology.
The transistor outputs are also electrically isolated from the other PLC circuits with optical
couplers.

The switching voltage at all the digital inputs must have a certain value (e.g. 24 V DC). This volt-
age can be taken from the PLC’s integrated power supply unit. If the switching voltage at the
inputs is less than the rated value (e.g. <24 V DC) then the input will not be processed.

The maximum output currents are 2 A on 250 V three-phase AC and non-reactive loads with
relay outputs and 0.5 A on 24 V DC and non-reactive loads.

Layout of the MELSEC FX1s base units

Mounting hole

Power supply
connection

Interface for expansion
adapter boards

Cutout for adapters or
control panel

2 analog potentiometers

Connection for
programming units

Connection for the
service power supply

Terminals for
digital outputs

N
:

v
MITSUBISHI

EISEE

Protective cover

Terminal cover

Terminals for
digital inputs

LEDs for indicating
the input status

RUN/STOP switch

LEDs for indicating
the operating status

LEDs for indicating
the output status

Protective cover
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Controller Design

2.6.3

Terminal cover

Mounting hole

RUN/STOP switch

Slot for memory cassettes,
adapters and displays

2 analog
potentiometers

Connection for
programming units

Connection for the
service power supply

Terminals for
digital outputs

Protective cover

2.6.4

Connection for the
service power supply

Terminal cover
Mounting hole

Connection for
expansion adapter boards

Memory battery

Connection for
programming units

RUN/STOP switch

Removable terminal
strip for digital outputs

Housing cover

Layout of the MELSEC FX1N base units

900000000

E

Layout of the MELSEC FX2N base units

I ]

i
5000000000000 ‘

'
T
'
= |
|
.

nnnnnn
Yetete)

Protective cover

Terminals for
digital inputs

Connection of the
power supply

Extension bus
LEDs for indicating
the input status

LEDs for indicating
the operating status

LEDs for indicating
the output status

Housing cover

Lid

Slot for memory
cassettes

Terminals for
digitalinputs

LEDs for indicating
the input status

LEDs for indicating
the operating status

Connection for
extensions

Protective cover des
Erweiterungsbusses

LEDs for indicating
the output status

Protective cover
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2.6.5 Layout of the MELSEC FX2NC base units

RUN/STOP switch

Operating status LEDs

2nd interface
for CNV adapter

Cover

Memory cassette
(optional)

Memory cassette slot

Terminals for
digital inputs

Terminals for
digital outputs

00000000000
00000000000
W11 2 2 1 2

2.6.6 Layout of the MELSEC FX3U base units

Battery cover

Installation place for the
FX3U-7DM display

Blind cover for
expansion board

RUN/STOP switch

Connection for
programming unit

Top cover
(used if FX3U-7DM
is not installed)

[

OOOOOOOOOOOG@

000Ce2 -
‘OOOOOOOO

SN

(——

MELSEC

MITSUBISHI

Protective cover

Memory battery

Battery
compartment

Extension bus
(onside)

Protective cover
for expansion bus

LEDs for indicating
the output status

LEDs for indicating
the input status

Connector for
terminal strips

Protective cover

Terminal cover

Terminals for
digital inputs

LEDs for indicating
the input status

LEDs for indicating
the operating status

Protective cover for
expansion bus

LEDs for indicating
the output status

Output terminals

Terminal cover

Protective cover
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Wiring
2.7 Wiring
271 Power Supply
Power Supply Specifications
Specification Units for DC Power Supply Units for AC Power Supply
Rated voltage 12t0 24 V DC 24V DC 100 to 240 V AC
Voltage range 10.2t026.4 V DC 20.4t026.4V DC 8510264 V AC
Allowable momentary
power failure time 5ms 20 ms
Connection of units with DC power supply Connection of units with AC power supply
FX base unit FX base unit
D =" L FH=—"—
1 L 100 to 240 V AC
= — 24V DC = /= 50/60 Hz
D —_— - N b—ou——"__
Grounding

The PLC should be grounded.

® The grounding resistance should be 100 Q or less.

@ The grounding point should be close to the PLC. Keep the grounding wires as short as pos-
sible.

® Independent grounding should be performed for best results. When independent ground-
ing is not performed, perform "shared grounding" of the following figure.

Another Another Another
PLC equipment P,I:C equipment PLC equipment
IndeBendent groanding Shared g:rounding Common groun:ding
Best condition Good condition Not allowed

® The ground wire size should be at least 2 mm?.
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2.7.2 Wiring of Inputs
Connecting sink or source devices
The base units of the FX family series can be used with sink or source switching devices. The
decision is made by the different connections of the "S/S" terminal.
FX base unit | In the case of the sink input type, the S/S
~ L terminal is connected to the 24V terminal of
= N E—g—' the service power supply or, when a DC pow-
| I ered main unit is used, to the positive pole of
24V _| the power supply.
ov J Sink input means that a contact wired to the
—15/S input (X) or a sensor with NPN open collector
_>:ZSSZ Ij transistor output connects the input of the
] PLC with the negative pole of a power sup-
X [——— |
I_D_‘_|_|_ oly.
FX base unit l In the case of the source input type, the S/S
~ L terminalis connected to the OV terminal of the
= N service power supply or, when a DC powered
I main unit is used, to the negative pole of the
24V power supply.
ov :l Source input means that a contact wired to
—15/5 the input (X) or a sensor with PNP open col-
_>1==ZSSZ ﬂ lector trans.istor output connects the input of
7] D — the PLC with the positive pole of a power
T—':'—‘_)I(_'—/ supply.
All inputs of a base unit or an extension unit can be either used as sink or source inputs, but it is
not possible to mix sink and source inputs in one unit. Separate units in one PLC however can be
set as sink or source inputs types, since the base unit and input/output powered extension units
are individually set to sink or source input mode.
Examples for input types
AC powered base units
Sink
1
L
L
N
S/S
ov :
24V :
X000 :
X001 -
X002 f—_—¢
X003 p—_—
—1
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DC powered base units

Sink Source

—
2
T
S/S

1F

I

(oV)
(24V)
|
X000
X001
X002
X003

—1

2.7.3 Wiring of Outputs

In case of the FX3U-16MO each output can be connected separately. In case of the main units
FX3u-32[M to FX3U-128ML] the outputs are pooled into groups of 4 or 8 outputs. Each group
has a common contact for the load voltage. These terminals are marked "COMO" for main units
with relais outputs or transistor outputs of the sink type and "+V[I" for main units with source
transistor outputs. "[1" stands for the number of the output group e. g. "COM1".

Because the outputs groups are isolated against each other, one main unit can switch several
voltages with different potentials. Main units with relay outputs can even switch AC and DC volt-
ages.

FX3U base unit with relay outputs

— Y000 |——
The first group of outputs is used to switch a DC voltage. [l] — Yoem —
II COM1
* I
—1 Y010 |———
The second group of relays controls AC powered loads. [l] — Yoe” [ -~
~ com?

The selection of sink and source output type is done by the selection of a correspondent base
unit. Both types are available with DC or AC power supply. The output type is given in the model
designation code: base units with the code "MT/LJIS" provide transistor sink type outputs (e. g.
FX3u-16MT/ES) while main units with the code "MT/[ISS" provide transistor source type out-
puts (e. g. FX3U-16MT/ESS).
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Examples of output wiring

Relay output

Load

Fuse

PLC

Load
LI Y
Fuse
+ @
-|- comMd
PLC
Transistor output (source)
Load
{1 Y
Fuse
ST
+vO
PLC
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2.8 Extending the Range of Digital Inputs/Outputs

Forthe MELSEC FX family of PLCs several ways and means are available to provide a base unit
with additional inputs and outputs.

2.8.1 Extension Boards
For a small number of I/O (2 to 4) an exten-
FXiN-2EYT-BD . . . )
with two digital sion adapter board can be installed directly in
outputs a FXis or FXin base unit. Extension boards
therefore do not require any additional instal-
lation space.
The state of the additional input and outputs
is reflected in special relays in the PLC (see
Connector side section A.1.5). In the program these relays
are used instead of X and Y devices.
Number of I/O Ex
q - 2N
Designation — _No. of | No. of | Output type Power supply | FX1s | FX1N FXane FXsu
inputs | outputs
FXiN-4EX-BD 4 4 — | =
From base unit| @ [ ] O @)
FXiN-2EYT-BD 2 — 2 Transistor

@ : The extension board can be used with a base unit of this series.
O :The extension board cannot be used with this series.

2.8.2 Compact Extension Units

The powered compact input/output extension
units have their own power supply. The inte-
grated service power supply (24 V DC) of AC
powered extension units can be used for the
supply of external devices.

It is possible to choose between relay and
" transistor (source) output type.

MITSUBISHI———

COPOWER
ﬂ _ ESEBFXon-40ER

Compact Extension Units of the FXoN Series

Number of I/O
Designation No. of | No. of | Output type Power supply | FX1s | FXiN lf)é";::: FX3u
il inputs | outputs
FXoN-40ER/ES-UL 40 24 16 Relay 100-240 V AC
FXoN-40ER/DS 40 24 16 Relay (@) (] o O
24V DC
FXoN-40ET/DSS 40 24 16 Transistor

@ : The extension unit can be used with a base unit of this series.
O :The extension unit cannot be used with this series.
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2.8.3

Compact Extension Units of the FX2N Series

Number of I/O

Designation No. of | No. of | Output type | Power supply | FX1s | FXiN lf)é";:: FXsu
et inputs | outputs

FX2n-32ER-ES/UL 32 16 16 Relay
FXoN-32ET-ESS/UL 32 16 16 Transistor

100-240 V AC
FX2n-48ER-ES/UL 48 16 16 Relay

- @) [ [ (]

FXoN-48ET-ESS/UL 48 24 24 Transistor
FX2n-48ER-DS 48 24 24 Relay

24V DC
FXoN-48ET-DSS 48 24 24 Transistor

@ : The extension unit can be used with a base unit of this series.

O :The extension unit cannot be used with this series.

Modular Extension Blocks

Modular extension blocks have no build-in
power supply but very compact dimensions.
The FX2oN series modular extension blocks
are available with 8 or 16 input/output points.

It is possible to choose between relay and
transistor (source) output type.

Number of I/O

FXan

Designation - _No. of | No. of | Output type Power supply | FX1s | FX1N FXane FX3u
inputs | outputs
FX2n-8ER-ES/UL 16 4 4 Relay
FXan-8EX-ES/UL 8 8 — —
100240 V AC
FXan-16EX-ES/UL 16 16 — —
FXan-8EYR-ES/UL 8 — 8 Relay O [ [ ] [ ]
FX2n-8EYT-ESS/UL 8 — 8 Transistor
FXan-16EYR-ES/UL 16 — 16 Relay 24V DC
FXan-16EYT-ESS/UL 16 — 16 Transistor

* The extension block FX2N-8ER-ES/UL occupies 16 input/output points of the PLC. Four inputs and four outputs are

occupied but cannot be used.

2-16
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Extending for Special Functions

2.9 Extending for Special Functions

A variety of hardware for special functions are available for the MELSEC FX family.

Adapter Boards

Adapter boards are small circuit boards that are installed directly in the FX1S or FX1N controllers,
which means that they don’t take up any extra space in the switchgear cabinet.

Special Adapter

In the case of analog adapter boards, the digital values
generated from the signals coming from the analog input
adapter’s two input channels are written directly to special
registers D8112 and D8113, which makes it particularly
easy to process them.

The output value for the analog output adapter is written by
the program to special register D8114 and then converted
by the adapter and sent to the output.

Special adapters can only be connected on the left side of a base unit of the MELSEC FX3uU
series. You can install up to a maximum of ten special adapters.

N
“”“Hnnn “a

\

E

nﬂﬂﬂ
E@&“

Special function modules

1ooooonoooooooooo
R )

L

Special adapters do not use any input or output points in
the base unit. They communicate directly with the base
unit via special relays and registers (see section A.1.5and
A.2.6). Because of this, no instructions for communication
with special function modules are needed in the program
(see below).

Up to eight special function modules can be connected on the right side of a single base unit of

the MELSEC FX family.

FXon-4AD-TC
|

24V O

A/D O

In addition to analog modules the available special func-
tion modules include communication modules, positioning
modules and other types. Each special function module
occupies eight input points and eight output points in the
base unit.

Communication between the special function module and
the PLC base unit is carried out via the memory buffer of
the special function module with the help of FROM and TO
instructions.
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2.9.1 Analog Modules

Without additional modules the base units of the MELSEC FX family can only process digital
input and output signals (i.e. ON/OFF data). Additional analog modules are thus required for
inputting and outputting analog signals.

. . No. of . FX2n
Modul Type | Designation e Range Resolution FX1s | FX1N FXaNG FX3u
Voltage: .
Adapter 0Vto10V DC 2.5 mV (12 bits)
Board FX1in-2AD-BD 2 (] [ ] O (@)
oar Current: 8 pA (11 bits)
4 mA to 20 mA DC H
Voltage: .
Special 0Vio10V DC 2.5 mV (12 bits)
FX3u-4AD-ADP 4 O O O [
Adapter Current: 10 UA (11 bit
4 mA to 20 mA DC WA ( its)
Voltage:
0Vto5VDC 2.5 mV (12 bits)
@ FXaN-2AD 2 0Vto10VDC Ol e | @ | @
3 Current: .
©
2 4 mA to 20 mA DC 4 pA (12 bits)
3 Voltage: 5mvV
£ -10Vto 10V DC (with sign, 12 bits)
g FX2N-4AD 4 Current: oA Ol e | @ | @
< H
c 4 mA to 20 mA DC ol .
< Special 20 MA to 20 mA DC (with sign, 11 bits)
Function
Modules Voltage: 0.63 mV
-10Vto 10V DC (with sign, 15 bits)
FX2N-8AD* 8 . (@) (] (] °
4 mA10.20 mA DC (2v-v5it?1 Ko 14 bits)
-20 mA to 20 mA DC on.
Voltage: 0.32 mV
-10Vto 10V DC (with sign, 16 bits)
FX3u-4AD 4 Current: @) e} ®) [}
4 mA 0 20 mA DC Zv'v?ti iﬁ n, 15 bits)
-20 mA to 20 mA DC on
Voltage: .
Adapter 0Vio10V DC 2,5 mV (12 bits)
FX1in-1DA-BD 1 (] ° O (@)
Board Current: 8 pA (11 bits)
4 mA to 20 mA DC H
Voltage: .
Special 0Vto10V DC 2.5 mV (12 bits)
FX3u-4DA-ADP 4 O O O ()
Adapter Current: 4 LA (12 bit
" 4 mA to 20 mA DC WA (12 bits)
Q
3 Voltage:
<§3 0Vto5VDC 2.5 mV (12 bits)
= FX2n-2DA 2 0Vto10VDC Ol e | @ | @
[oN
= Current: .
3 4mA to 20 mA DC 4 pA, (12 bits)
(2]
e Voltage: A .
o 5 mV (with sign, 12 bits)
g: Special -10Vto 10V DC
Function | FX2n-4DA 4 Current: O ® ® L]
Block 0 mA to 20 mA DC 20 pA (10 bits)
4 mA to 20 mA DC
Voltage: 0.32 mV
-10Vto 10V DC (with sign, 16 bits)
FX3u-4DA 4 Current: O @) O )
0 mA to 20 mA DC 0.63 pA (15 bits)
4 mA to 20 mA DC

*

The special function block FX2N-8AD is able to measure voltage, current and temperature.
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. . No. of . FX2n
Modul Type | Designation channels Range Resolution FX1s | FX1Nn FXaNne FXau
Voltage:
0Vto5VDC 40 mV (8 bits)
2 inputs 0Vto10V DC
» Current: )
° 4mA to 20 mA DC 64 pA (8 bits)
S FXon-3A O [ ( ([ ]
Eo Voltage:
=5 0Vto5VDC 40 mV (8 bits)
% 1 output 0Vto10V DC
o Current: )
o ’ 64 pA (8 bits
2 | Specl 4mA to 20 mA DC WA (8 bits)
E‘ ||\:/|ur:th:0n Voltage: 50 v
odules : ith si i
2 -100mV 1o 100 mv DG | SN Sign, 12 bits)
“, ) .
z 4inputs | OV 1OTOVDC (with sign, 16 bits)
e
@ Current:
k= 10 pA/1,25 pA
i) EXoN-5A 4 mA to 20 mA DC e . o PY °® PS
g 20 mA to 20 mA DC (with sign, 15 bits)
(@]
Voltage: 5mV
-10Vto 10V DC (with sign, 12 bits)
1 output N ;
urrent: .
0 mA to 20 mA DC 20 uA (10 bits)
Pt100 resistance ther-
FX3u-4AD-PT-ADP 4 mometer: 0.1°C (@) @) O [
-50 °C to 250 °C
Special
Thermocouple type K: o
Adapter 4100 °C to 1000 °C 0.4°C
b4 FX3u-4AD-TC-ADP 4 @) @) O [ ]
S Thermocouple type J: 0.3°C
B -100 °C to 600 °C ’
=
c Thermocouple type K: o
S -100 °C to 1200 °C 01°C
[}
= oAy Thermocouple type J: .
E‘ FX2n-8AD 8 -100 °C to 600 °C 0.1°C O ° [ ] [
g Thermocouple type T: 0.1 °C
S | Special -100 °C to 350 °C :
g Function Pt100 resistance
2 Modules | Fxon-4AD-PT 4 thermometer: 0.2t00,.°C @) ) ) ®
-100 °C to 600 °C
Thermocouple type K: o
-100 °C to 1200 °C 0.4°C
FXan-4AD-TC 4 O [ ( ®
Thermocouple type J: 0.3°C
-100 °C to 600 °C ’
For example with a ther-
Temperature mocouple type K: . i
(Csontrgl IModuIe ExonaLC ) -100 °C to 1300 °C ?d1 C Cc)jr 1 Ct 1 o o R o
pecial 2N- - epends on temperature
Function Mod- Pt100 resistance probe used)
ules) thermometer:
-200 °C to 600 °C

*

The special function block FX2N-8AD is able to measure voltage, current and temperature.

@® The adapter board, special adapter or special function module can be used with a base unit or expan-

sion unit of this series.

O The adapter board, special adapter or special function module cannot be used with this series.
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2.9.2

High-Speed Counter Module and Adapters

FX2n-1HC

In addition to the internal high-speed MELSEC FX counters, the high-speed counter module
FXan-1HC provides the user with an external counter. It counts 1- or 2-phase pulses up to a fre-
quency of 50 kHz. The counting range covers either 16 or 32 bit.

The two integrated transistor outputs can be switched
independently of one another by means of internal compar-
ison functions. Hence, simple positioning tasks can also
be realized economically. In addition, the FX2n-1HC can be
used as a ring counter.

FXon-1HC

pis O
PRE O
YH O
ys O

FX3u-4HSX-ADP and FX3u-2HSY-ADP

These adapter modules allow direct processing of positioning application data.

The FX3U-4HSX-ADP (far left) provides four
high speed counter inputs up to 200 kHz while
the FX3U-2HSY-ADP (left) delivers two chan-
nels of pulse train outputs up to 200 kHz.

soR

0000000000

0000000000
I

" |

Overview of High-Speed Counter Modules/Adapters

L

Modul type Designation Desciption FXis | FXin 2 FX3u
FX2ne
Special function module FX2n-1HC 1-ch high speed counter O O [} o

FX3U-4HSX-ADP Di_fferential line driver input
(high-speed counter)

Special adapter - — — O O @) [ ]
FX3U-2HSY-ADP Differential line driver input

(positioning output)

@ The special adapter or special function module can be used with a base unit or expansion unit of this
series.

O The special adapter or special function module cannot be used with this series.
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Extending for Special Functions

2.9.3

Positioning Modules

FX2N-1PG-E, FX2N-10PG

The positioning modules FX2N-1PG-E and FX2N-10PG are extremely efficient single-axis posi-
tioning modules for controlling either step drives or servo drives (by external regulator) with a
pulse chain.

=
/zlé

e~

4
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5557

ASLGGY

FX3u-20SSC-H

The SSCNET* module FX3U-20SSC-H can be used in combination with a FX3U programmable
controller to achieve a cost effective solution for high precision, high speed positioning. The
plug-and-play fiber optic SSCNET cabling reduces setup time and increases control distance
for positioning operations in a wide range of applications.

*

— HEH

4
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FX2cu-208SC-H

I\

1

They are very suitable for achieving accurate positioning
in combination with the MELSEC FX series. The configu-
ration and allocation of the position data are carried out
directly via the PLC program.

The FX2N-1PG-E provides an 100 kHz open collector out-
put while the FX2N-10PG is equipped with a 1 MHz
differential line driver output.

A very wide range of manual and automatic functions are
available to the user.

Servo parameters and positioning information for the
FX3U-20SSC-H are easily set up with an FX3U base unit
and a personal computer. For parameter setting, monitor-
ing and testing the easy programming software FX
Configurator-FP is available.

SSCNET: Servo System Controller Network

Overview of Positioning Modules

Modul type Designation Desciption FX1s | FX1iN ;)2(22& FXsu
FXen-1PG-E Pulse output for independent o O ° ®
FX2N-10PG 1-axis control o|lo | e | @
ial functi |
Special function modules Simultaneous 2-axis (independ-
FX3u-20SSC-H ent 2-axis) control (Applicableto| O @) O (]
SSCNET IIl)
@ The special function module can be used with a base unit or expansion unit of this series.
O The special function module cannot be used with this series.
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2.9.4

Network Modules for ETHERNET

ETHERNET is the most widespread network for connection of information processors such as
personal computers and work stations. By loading an ETHERNET interface into the PLC, pro-
duction-related management information can be transmitted rapidly to personal computers or
work stations.

ETHERNET is a platform for a very wide range of data communications protocols. The combina-
tion of ETHERNET and the extremely widespread TCP/IP protocol enables high-speed data
communications between process supervision systems and the MELSEC PLC series. TCP/IP
provides logical point-to-point links between two ETHERNET stations.

The programming software GX Developer provides function blocks or setup routines for the
PLCs, making the configuration of one or more TCP/IP links a quick and easy process.

FX2nCc-ENET-ADP

The FX2NC-ENET-ADP communications adapter is an Ethernet interface with 10BASE-T speci-
fications for the FX1S, FX1N, FX2NC and FX2N series™.

*

Note: When connecting this adapter module to a FX1S or FX1N PLC the communications adapter FX1N-CNV-BD is
required. When connecting this adapter module to a FX2N PLC the communications adapter FX2N-CNV-BD is
required.

FX3u-ENET

The FX3U-ENET communications module provides the FX3U with a direct connection on to an
Ethernet network.

FX3U-ENET

10BASE-THO0BASETX
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Extending for Special Functions

Overview of Network Modules for ETHERNET

Modul type Designation Desciption FX1s | FXiN ;)éil':: FX3u
FXonc-ENET-ADP ° (] ° O
Special function modules ETHERNET network modules
FX3u-ENET O O O (]
2.9.5 Network Modules for Profibus/DP

The Profibus/DP network enables communication between a master module and decentralised
slave modules, with data transfer rates of up to 12 Mbps. With a MELSEC PLC as master,
PROFIBUS/DP allows quick and simple connection of sensors and actuators, even from differ-

ent manufacturers.

AMELSEC PLC, serving as slave in a PROFIBUS/DP network, can execute decentralised con-
trol tasks and simultaneously exchange data with the PROFIBUS/DP master.

To help reduce costs PROFIBUS/DP uses RS485 technology with shielded 2-wire cabling.

FXoN-32NT-DP

FXon-32NT-DP

POWER% lg ([RUN
el

RUNO
TOKEN O
FROM/TO O
ERROR O
I
POWER (OO

FXau-64DP-M
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FX2N-32DP-IF

The remote I/O station FX2N-32DP-IF forms an extremely compact communication unit and
provides a connection of I/0O modules with up to 256 1/0 points and/or up to 8 special function
modules as an alternative.

IEEECEE! I
A

Overview of Profibus/DP modules

Modul type Designation Desciption FX1s | FX1iN :)2(2 ":ch FX3u

FXon-32NT-DP PROFIBUS/DP slave [ ] [ ] [} (]
Special function modules

FX3u-64DP-M PROFIBUS/DP master @) @) @) (]

Power supply:
FX2n-32DP-IF
PROFIBUS/DP | 100-240 V AC|  compatible with PROFI-

T Ir/ecr)ngtftion Power supply: BUS/DP masters

FX2n-32DP-IF-D 24V DC

@ The special function module can be used with a base unit or expansion unit of this series.
O The special function module cannot be used with this series.
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2.9.6 Network Modules for CC-Link

CC-Link Master Module FX2n-16CCL-M

The CC-Link network enables the controlling and monitoring of decentralized I/O modules at the

machine.

The CC-Link master module FX2N-16CCL-M is a special extension block which assigns an FX
series PLC as the master station of the CC-Link system.

The setting of all modules within the network
is handled directly via the master module.

Up to 15 remote stations and remote device
stations can be connected to the master sta-
tion as decentralized I/O stations. These
remote stations can be up to 7 I/O modules
and up to 8 intelligent modules. Two master
modules can be connected to one FX1N or
FX2N base unit.

The maximum communications distance is
1200 m without repeater.

CC-Link Communication Module FX2nN-32CCL

The communication module FX2n-32CCL enables the user to connect to the CC-Link network
with a superior PLC system as master CPU. This gives him access to the network of all MELSEC
PLC systems and frequency inverters and to additional products from other suppliers.

FXan-32CCL

> POWER

LRUN + LERR * RD + SD
S Z8

Thus the network is expandable via the digital
inputs/outputs of the FX modules to a maxi-
mum of 256 I/Os.

Overview of Network Modules for CC-Link

FX2n

Modul type Designation Desciption FX1s | FX1iN FXane FX3u
FX2n-16CCL-M Master for CC-Link O [ ] [ ] [ ]
Special function modules ; ;
FXon-32CCL ggr-nL(i)rtﬁ( device station for o S P ®

@ The special function module can be used with a base unit or expansion unit of this series.
O The special function module cannot be used with this series.
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2.9.7 Network Module for DeviceNet

DeviceNet represents a cost-effective solution for the network integration of low-level terminal
equipment. Up to 64 devices including a master can be integrated in one network. For the data
exchange a cable with two shielded twisted-pair cables is used.

FXan-64DNET
™~

Modul type Designation Desciption FX1s | FX1N :)2(2"::: FXsu
Special function module FX2n-64DNET DeviceNet slave module O O [} [

@ The special function module can be used with a base unit or expansion unit of this series.
O The special function module cannot be used with this series.

2.9.8 Network Module for CANopen

CANopen is an “open” implementation of the Controller Area Network (CAN), which is defined in
the EN50325-4 standard. CANopen offers cost effective network communications with
fault-resistant network structure where components of different manufacturers can be inte-
grated quickly and easily.

CANopen networks are used for connecting sensors, actuators and controllers in a variety of
applications. The bus uses inexpensive twisted-pair cabling.

RUN O
FROM/TO O
Tx/Rx O
ERROR O

Modul type Designation Desciption FX1s | FX1N 2] FXsu
FXane
Special function module FX2n-32CAN CANopen module O O [ ] [ ]

@ The special function module can be used with a base unit or expansion unit of this series.
O The special function module cannot be used with this series.
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2.9.9 Network Module for AS-Interface

The Actuator Sensor interface (AS interface or ASi) is an international standard for the lowest
field bus level. The network suits versatile demands, is very flexible and particularly easy to
install. The ASi is suitable for controlling sensors, actuators and I/O units.

ADRESS/ERROR

/1
/!

0o 0

I

FXon-32ASI-M

UASIO
ASI ACTIVE O

FIENE is integrated.

PRJ MODE O
PRG ENABLE O
FROM/TO O
CONFIG ERRO

The FX2N-32ASI-M serves as master module for the con-
nection of the FX1N/FX2N and FX3U PLC to the AS-Inter-
face system. Up to 31 slave units with up to 4 inputs and 4
outputs can be controlled.

For status and diagnosis messages a 7-segment display

Modul type Designation Desciption FX1s | FX1N :)éi::: FXsu
Special function module FX2N-32ASI-M Master for AS-i system @) [ [ [ ]
@ The special function module can be used with a base unit or expansion unit of this series.
O The special function module cannot be used with this series.
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2.9.10

Interface Modules and Adapters

For serial data communication a large range of interface modules/adapters is available. Shown
below are only some examples, but the following table covers all available interfaces.

RS232C interface adapter board FX2n-232-BD

Connector side

FX2N-232IF
POWER &

Interface Module FX2N-232IF

Communication special adapter
FX3u-232ADP (RS232C interface)

The interface module FX2N-232IF provides an RS232C
interface for serial data communications with the
MELSEC FX2N, FX2NC and FX3u.

s 0 Communication with PCs, printers, modems, barcode

RD O

Overview of Interface Modules and Adapters

readers etc. is handled by the PLC program. The send
and receive data are stored in the FX2N-232IF’s own
buffer memory.

Modul type Designation Desciption FX1s | FX1N :)2(2 ZN':: FXsu
FX1n-232-BD [ [ O O
Adapter boards FX2n-232-BD O O [} O
FX3u-232-BD O O O (]
RS232C interfaces
FXanc-232ADP* [ [ ] [ ] O
Special adapter
FX3u-232ADP O O O (]
Special function module FX2n-232IF O O [} [
FX1iN-422-BD [ [ O O
Adapter boards FX2n-422-BD RS422 interfaces O O [} O
FX3u-422-BD O O o (]
FX1N-485-BD [ ] [ ] O O
Adapter boards FX2n-485-BD O O [ ] (@)
FX3u-485-BD RS485 interfaces @) @) @) (]
FXanc-485ADP* [ [ [ ] O
Special adapter
FX3u-485ADP @) (@) O (]
Adapter board FX3u-USB-BD USB interface O O O [

@

The FX2NC-232ADP and the FX2NC-485ADP require a FX2N-CNV-BD or FX1N-CNV-BD interface adapter when
connecting to a FX1S, FX1N or FX2N base unit.
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2.9.11 Communication Adapters

Communication adapters boards

Communication adapters boards (product code FXT-CNV-BD) are are installed directly in a base
unit. They are needed to connect special adapters (FXOO-OOOADP) to the left-hand side of base

units.
v FXaN-CNV-BD
) O
£peeona— Connector side
FX2N-CNV-IF

MITSUBISHI

Overview of Communication Adapters

Modul type Designation Desciption FX1s | FX1N :)éil':: FX3u
FX1iN-CNV-BD ° [ (@) (@)
Communication adapters for con-
Adapter boards FXan-CNV-BD nection of special adapters O O [ J O
FX3u-CNV-BD (@) (@) (@) (]
Communication adapter for con-
Adapter FXan-ONV-IF nection of FX series modules © © i ©

@ The adapter can be used with a base unit or expansion unit of this series.
O The adapter cannot be used with this series.
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2.9.12

Setpoint Adapter Boards

These analog setpoint adapters enable the user to set 8 analog setpoint values. The analog val-
ues (0 to 255) of the potentiometers are read into the controller and used as default setpoint val-
ues for timers, counters and data registers by the user’s PLC programs.

Each potentiometer value can also be read as an 11 position rotary switch (positions 0to 10).

Setpoint value polling is performed in the PLC program using the dedicated instruction VRRD.
The position of an rotary switch is read using the VRSC instruction.

The analog setpoint adapters are installed in the expansion slot of the base unit. No additional
power supply is required for operation.

FXan-8AV-BD

Potentiometer

Connector side

Modul type Designation Desciption FX1s | FX1N :)z( 2N | Exay
2NC
FX1iN-8AV-BD (] (] O O
Adapter boards Analog setpoint adapters
FXan-8AV-BD (@) (@) ( O

@® The adapter board can be used with a base unit or expansion unit of this series.
O The adapter board cannot be used with this series.
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2.10

System Configuration

A basic FX PLC system can consist of a stand alone base unit, with the functionality and 1/0
range increased by adding extension I/O and special function modules. An overview of available
options is given in sections 2.8 and 2.9.

Base Units

Base units are available with different I/O configurations from 10 to 128 points but can be
expanded to 384 points depending upon the FX range selected.

Extension Boards

Extension adapter boards can be installed directly into the base unit and therefore do not require
any additional installation space. For a small number of I/O (2 to 4) an extension adapter boards
can be installed directly into the FX1S or FX1N controller. Interface adapter boards can also pro-
vide the FX PLC with additional RS232 or RS485 interfaces.

Extension I/0 Modules

Unpowered modular extension blocks and powered compact extension units modules can be
added to the FX1N, FX2N and FX3U PLCs. For modular extension blocks powered by the base
unit, the power consumption has to be calculated as the 5 V DC bus can only support a limited
number of expansion I/O.

Special Function Modules / Special Adapters

A wide variety of special function modules are available for the FX1N, FX2N and FX3U PLCs.
They cover networking functionality, analog control, pulse train outputs and temperature inputs
(for further details please refer to section 2.9).

FX base unit

Special function modules Compact extension unit

Expansion Options

PLC Number of modules on the Number of boards in expan- | Number of modules on the
left side of base unit sion board port of base unit | right side of base unit

FXis —

The modules FXon-485ADP and Up to 2 special function mod-

FX1N FXoN-232ADP can be mounted Igs o thz FX2Nuseries
in combination with a communi- u :

EXon cation adapter FX1N-CNV-BD. Up to 8 special function mod-

ules of the FXaN series.
1
The modules FXon-485ADP and
t FXOO-O00O0-BD . .

FXaNG FXon-232ADP can be mounted (product code ) Up to 4 special function mod-
on the left side directly. An ules of the FXan series.
adapter is not required.

Up to 10 adapter of the FX3u . )
: : Up to 8 special function mod-

FXau series can be directly mounted .
on the left side of the base unit. ules of the FX2n or FX3u series.
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2.10.1

The difference between a base unit, extension unit and extension block is described as follows:

@® A base unitis made up of 4 components i.e. power supply, inputs, outputs and CPU.
@® An extension unit is made up of 3 components i.e. power supply, inputs and outputs.
@® An extension block is made up of 1or 2 components i.e. inputs and/or outputs.

It can be seen that the extension block does not have a power supply. It therefore obtains its
power requirement from either the base unit or extension unit.

Hence it is necessary to determine how many of these unpowered units can be connected
before the ‘On Board’ power supply capacity is exceeded.

Connection of Special Adapters (FX3U only)

Up to 10 special adapters can be directly mounted on the left side of a FX3U base unit. Please
obey the following rules.

High-speed input/output special adapters

Up to two high-speed input special adapters FX3U-4HSX-ADP and up to two high-speed output
special adapters FX3U-2HSY-ADP can be connected to a base unit.

Connect all high-speed I/O special adapters before connecting other special adapters when
they are used in combination. A high-speed I/O special adapter can not be mounted on the left
side of a communication or analog special adapter.

When only high-speed input/output special adapters are connected, the adapters can be used
without a communication or interface adapter board installed in the base unit.

Possible High-speed /0 | High-speed I/0 | High-speed I/0 | Communication or Base unit
configuration special adapter | special adapter | special adapter '"te”f:afgapter

Poss_ible_ High-speed I/0 | High-speed I/O | High-speed I/O | Base unit
configuration special adapter | special adapter | special adapter |! T

L No communication adapter board
or interface adapter board

Combination of analog and communication special adapters

Analog and communication special adapters must be used with a communication adapter board
or an interface adapter board installed in the base unit.

Possible Communication Analog Communication or Base unit

> ) i f interf t
configuration special adapter | special adapter | "€ ag:(?a?éiap er

lllegal Communication Analog | Base unit
configuration special adapter | special adapter |[; T
N J L
Y
These adapters do not function. No communication adapter board

or interface adapter board
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Combination of communication special adapters and an interface adapter board

When instead of a communication adapter board FX3U-CNV-BD an interface adapter board
FX3u-232-BD, FX3u-422-BD, FX3U-485-BD, or FX3U-USB-BD is mounted, one communication
special adapter FX3uU-232ADP or FX3U-485ADP may be used.

Possible Communication | Communication Ca%r;\"t\gﬂfg;ir%n Base unit
configuration special adapter | special adapter FX38-CNV-BD
llegal Communication | Communication : interface adapter Base unit
configuration special adapter | special adapter |: bo?fd

i

[

This adapter does not work.

i

FX3u-232-BD, FX3u-422-BD, FX3U-485-BD or
FX3u-USB-BD

Combination of high-speed input/output, analog and communication special adapters

When these adapters are used, connect the high-speed input/output special adapters on the left
side of the main unit. The high-speed input/output special adapters cannot be connected on the
downstream side of any communication/analog special adapter.

Poss_ible ) Communication Analog High-speed input High-speed Base unit
configuration special adapter | special adapter special adapter | output special
adapter
- J
Y
Interchangeable
lllegal Analog High-speed input| ~ High-speed Base unit
configuration special adapter | special adapter | output special
adapter
. J
Y
The adapters cannot be connected in this order.
Summary

Mounted communica- Number of connectable special adapters

tion adapter board or

interface adapter board

Communication
special adapter

Analog
special adapter

High-speed input
special adapter

High-speed output
special adapter

No adapter board

. These special adapters cannot connected. 2 2
installed

FX3u-CNV-BD 2 4 2 2
FXsu-232-BD

FX3u-422-BD

FXau-485-BD ! 4 2 2
FX3u-USB-BD
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2.10.2

Basic Rules for System Configuration

The following considerations should be taken into account when configuring a system with
extension units or special function modules:

® Current consumption from 5 V DC backplane bus
® 24V DC current consumption
® Thetotal number ofinputs and outputs point must be smaller than the number of max. 1/Os.

The following figure shows the distribution of the power supply in case of an FX3u.

FX3u Compact Extension
o 2] base unit o [ extension 2 [ power 3]
unit supply

S e s, — -, .

Power supply from Power supply from Power supply from

main unit main unit compact extension Power supply from
unit extension power

supply unit*

©: Special adapter
@: Communication board or interface board
©: Modular extension block or special function module

When connecting an input extension block on the downstream side of an extension power supply unit, this input
extension block is supplied from the base unit or from an input/output powered extension unit which is mounted
between base unit and extension power supply unit.

Calculation of current consumption

The power is supplied to each connected device from the built-in power supply of the main unit,
the input/output powered extension unit or — for FX3U only— the extension power supply unit.

There are three types of built-in power supplies

- 5VDC

— 24V DC (for internal use)

— 24V DC service power supply (only in AC powered base units).

The following table shows the capacities of the built-in power supplies:

24 V DC built-in power supply

g DU ENAN perer oy (internal / service power supply

Suitable to power all connected

FXan modules

400 mA

250 mA (FXan-16MO, FXan-32MO)
460 mA (all other base units)

400 mA (FX3u-16ML], FX3u-32ML)
600 mA (all other base units)

250 mA (FXan-32EL])

460 mA (FX2n-48EL])

Base units FXaN 290 mA

FXau 500 mA

Compact extension unit | FX2n 690 mA

When only input/output extension blocks are added, a quick reference matrix can be used.

When also special function modules are added, calculate the current consumption to ensure
that the total current to be consumed by the additional modules can be supplied by the built-in
power supply. For details of the power consumption please refer to section A.4.
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2.10.3 Quick Reference Matrixes

When only input/output extension blocks without a built-in power supply are added to a base
unit, a quick reference matrix can be used. The following examples are valid for base units of the
FX3U series.

AC powered base units

In the following quick reference matrixes, the value at the intersection of the number of input
points to be added (horizontal axis) with the number of output points to be added (vertical axis)
indicates the remaining power supply capacity.

For FX3u-16MR/ES, FX3U-16MT/ES, FX3uU-16MT/ESS, FX3U-32MR/ES, FX3U-32MT/ES or
FX3U-32MT/ESS:

see example
40| 25 |
32 100| 50 /0 Not allowed to add
Number of additional  o4[ 175 125 [75] 25] &
outputs
16| 250| 200 100 50 0
8| 325| 275| 225 175 125 75| 25
o[ 400[ 350| 300] 250| 200| 150] 100 50| 0
0 8 16 24 32 40 48 56 64
Number of additional inputs

® Example

When a 16-input and a 16-output point extension block are connected to a base unit
FX3u-16MUI or FX3u-32ML], the residual current of the 24V DC service power supply is
150 mA.

For FX3u-48MR/ES, FX3U-48MT/ES, FX3U-48MT/ESS, FX3U-64MR/ES, FX3U-64MT/ES,
FX3U-64MT/ESS, FX3U-80MR/ES, FX3U-80MT/ES, FX3U-80MT/ESS, FX3U-128MR/ES,
FX3U-128MT/ES or FX3U-128MT/ESS:

64 0
56| 75| 25 see example

48[ 150] 100] 50| ©

40| 225| 175| 125] 75| 25

’g‘&lt?aesfmaddi“ona' 32| 300 250[ 200| 150] 100] /50| 0
24| 375| 325| 275| 225 175/ 125| 75 25

16| 450| 400| 350 300 200| 150 100] 50 ©
8| 525| 475| 425| 375| 325| 275| 225] 175] 125] 75| 25
of 600] 550[ 500] 450] 400] 350] 300] 250] 200] 150] 100] 50| 0]
0 8 16 24 32 40 48 56 64 72 80 88 96

Number of additional inputs

@® Example

When a 32-input and a 16-output point extension block are connected to an AC powered
base unit with 48, 64, 80 or 128 1/Os, the 24 V DC service power supply can still deliver a
maximum current of 250 mA to other devices.

Confirm the current capacity of 24 V DC service power supply from the value shown in the quick
reference matrix. This remaining power supply capacity (current) can be used as a power supply
to external loads (sensors or the like) by the user. When special function modules are con-
nected, it is necessary to consider whether they can be powered by the remaining power supply
capacity.
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DC powered base units

The DC power type main units have restrictions in expandable I/O points since they lack a
built-in service power supply.

The following matrixes show the expandable units up to the O mark, where the desired inputs
(horizontal axis) and outputs (vertical axis) intersect. System are expandable up to the ® mark
when the supply voltage is 16.8 V to 19.2 V.

For FX3u-16MR/DS, FX3uU-16MT/DS, FX3uU-16MT/DSS, FX3u-32MR/DS, FX3U-32MT/DS or

FX3u-32MT/DSS:

40
32
Number of additional 24
outputs 16

® Example

Number of additional inputs

see example
o /
e |l olo Not allowed to add
e|e|0f0] %
®  ®|@® O (O]|O
o | o |0 (0 0| O O
DR EE
0 8 16 24 32 40 48 56 64

When adding 16 inputs to a DC powered base unit with 16 or 32 1/0, a maximum of 32 out-
puts are expandable. When adding 16 inputs under the supply voltage 16.8 Vto 19.2V, a
maximum of 16 outputs are expandable.

For FX3u-48MR/DS, FX3u-48MT/DS, FX3u-48MT/DSS, FX3u-64MR/DS, FX3u-64MT/DS,
FX3U-64MT/DSS, FX3U-80MR/DS, FX3U-80MT/DS or FX3U-80MT/DSS:

64| O

56| O | O see example

48/®@ |O |O | O /

ole e oo [o Not allowed to add

lglytrglazrof additional 55 o | e @ |® |O /é o V74

2@ | @ e |© ([ O |0 |O

6/ @ © (@6 | ®© | ® (@ O |[O |O

sl | © (@  ®© | ® ®© |® (@ O (O |O

of -|le|e|/e|e|e|e|e [0 e |00 ][0]
0 8 16 24 32 40 48 56 64 72 80 83 96

Number of additional inputs
@® Example

When adding 32 inputs to a DC powered base unit with 48, 64, or 80 1/0Os, a maximum of 40
outputs are expandable. But when adding 32 inputs under the supply voltage 16.8 V to

19.2 V, a maximum of 24 outputs are expandable.
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2.11 /0 Assignment
The assignment of the inputs and outputs in a PLC of the MELSEC FX family is fixed and can not
be altered.

When power is turned on after input/output powered extension units/blocks have been con-
nected, the main unit automatically assigns the input/output numbers (X/Y) to the units/blocks.

Therefore, it is unnecessary to specify the input/output numbers with parameters.

Input/output numbers are not assigned to special function units/blocks.
2111 Concept of assigning

Input/output numbers (X/Y) are octal

The inputs and outputs of a PLC of the MELSEC FX family are counted in the octal numeral sys-
tem. This is a base-8 number system and uses the digits 0 to 7.

The following table shows a comparison between some decimal and some octal numbers:

Decimal Octal
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 10
9 11
10 12
11 13
12 14
13 15
14 16
15 17
16 20

Octal numbers are assigned as input/output numbers (X/Y) as shown below.

— X000 to X007, X010 to X017, X020 to X027......, X070 to X077, X100 to X107...
— Y000 to Y007, YO10 to Y017, Y020 to Y027......, YO70 to YO77, Y100 to Y107...

Numbers for added input/output unit/block

To an added input/output powered extension unit/block, input numbers and output numbers fol-
lowing the input numbers and output numbers given to the preceding device are assigned.

The last digit of the assigned numbers must begin with 0.

For example, when the last number on the preceding device is Y43, the output numbers are
assigned to the next device starting from Y50.
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X000 to X017 |_| X020 to X037 |_| X040 to X043* |_| X050 to X057

Base unit
FX3u-32MR/ES

Input extension block
FX2N-16EX-ES/UL
(16 inputs)

Input/output
extension block

FX2N-8ER-ES/UL

Input extension block
FX2N-8EX-ES/UL
(8 inputs)

(4 inputs / 4 outputs)

Y000 10 Y017 | |

Y020 to Y023*

* The inputs from X044 to X047 and the outputs from Y024 to Y027 are occupied by the FX2N-8ER-ES/UL, but they
can not used.

2.11.2 Special function module address

Since you can attach multiple special function modules to a single base unit each module needs
to have a unique identifier so that you can address it to transfer data to and from it. Each module
is automatically assigned a numerical ID in the range from 0 —7 (you can connect a maximum of
8 special function modules). The numbers are assigned consecutively, in the order in which the
modules are connected to the PLC.

e

FXou-16EYR | FXan-4AD-PT

FXa-4DA —

€
o FXzn-4AD
o R

|

03565500

|
|

24v O
A/D O

24V O
p/A O

Special function
module 2

Special function Special function
module 0 module 1

Special function module addresses are not assigned to the following products:

— Input/output powered extension units (e. g. FX2N-32ER-ES/UL or FX2N-48ET-ESS/UL)
— Input/output extension blocks (e. g. FX2N-16EX-ES/UL or FX2N-16EYR-ES/UL)

— Communication adapter (e.g. FX3u-CNV-BD)

— Interface adapter (e. g. FX3U-232-BD

— Special adapter (e. g. FX3uU-232ADP)

— Extension power supply unit FX3u-1PSU-5V
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Concepts of the IEC61131-3 Standard

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

@7 PLCopen is an independent vendor and product organisation that has been estab-
lished in order to further the use of IEC61131-3 throughout users of Industrial Con-
g trol Systems. This organisation has defined 3 levels of compliancy for the design
f/“ 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.
POU 1

POU 2
POU 3

POU 4

s¢Program Modules

POU 5

POU &

POUT

T

POU 8

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

® Programs
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@® Functions
@® Function Blocks

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”.

Tasks
o —n The Program POU’s are grouped together
in tasks
(Prun Y
[ POU 2 + “
"F‘"U:s+k
‘ POU 4 §—0L_ TN\ ,
= T wProgram Modules
‘ POUS + e —————
‘P'_Ui.\ sl P
R 8%
[ Pous ¢
( Main PLC program % In turn, all the tasks are grouped
e + together to form the actual PLC
o g ™
Task 1 Task 2 Taskn program.
e | i
f &
POU 1 POU & POU n-1
InEtry ol ne brslictiones nEtrustons
Furatians Funclioms Funafiel
|||||-I-::--|||-|----|-. wdion blaxs |||-:-I| '-I:.Iu.
L / .~ -
- 4 — —~
POU 3 POUT7 POUN
s truactione islncions natruehons
Funil s Fumnekns Funfions
Fuin el Huocks Furction bhochs Funetion blocks
 PT. — —
A
POU 4
Instrucions
unct 3
Funefion Blosks
N/
\ ;

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.
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Typical PLC program event sequence

Step0 — Program Routine #1 -
Manual Control Sequence

Step 235 — Program Routine #2
Auto Control Sequence

Program Routine #3

Step 1433 Heating Control Sequence

Inthe 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 In\::z:fal Priority
&

! ? ®

¥ ) ¥ ? ¥ ?

PoU1||Pou2||Pouz|{Poual| rous||rous||Pouz||Pous
PRG || PRG || PRG || PRG || FB FUN || PRG || PRG

.| SFC || FBD (| IL LD ILLE,J ST |L L[,) ST||lyersed | sT
Step o LD %IX0
§ veanswion| [ | ST "%QX10 ::m FBD FBD I S

nslence LD X0 THEN Y10

ELSE Y11
Userl Userl ouT Y10
Local Local Local Local Local Local Local Local
variables variables variables variables variables variables variables variables

Global Variables

HEADER

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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GX IEC Developer

||Broject Object Edt Tools Onine Debug Uew Extras Window Help _ .
[E@sE v rals o 70 SHnesbs mamn

Al

ramiirg

P& Project [e:\MMPPro{\GXIEC_Proj\traming]
-l Library_Pool

@@ PLC_Parameter
= D Task_Pool

€ MAIN (Frio = 31, Event = TRUE)

(O DUTFEED (Frio = 31. Event = PRESS_RUN]

33 DUT_Pool

¢ Global Vars
= ‘ag POU_Pool
=0 CONVEYDR_1 [FRG]
=-0F CONVEYDR_2 [FRG]
® O DISPENSER [PRG]
= O DIVERTER_CONTROL [FRG]
& & OUTFEED_CONVEYOR [PRG]

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

&g OVEN_CONTROL [PRG]
-0 PICK_PLACE [PAG]
B og LONTROL [PRG];

If for mnstance, 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.

w

ok Body [LD)
@0 PRESS_MOTOR [PRG]
=-oF TEMP_PID [PRG]
@ @ WEIGHT_CALTS [PRG]

THIS MAKES FAULT FINDING EASIER

Building a project will be dealt with later.

{5 1950 Seclevel 0 02A5H] [ \MMPPIONGHIEE Proftaming

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

Composition of a POU

Header Body

Local
variables
of
POU 1

PLC program of POU 1

X

Header Body

Global
variables

\
Local
variables

of
POU 2

PLC program of POU 2

/
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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.

® Global 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.

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

With GX IEC 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/0O 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 Control 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 Centrol Sequence

-

Manual Selected - CJ over Auto Routine

Step 235 —— Program Routine #2 ‘
Auto Control Sequence

Always Execute Heating Routine

|
Program Routine #3

SHOp ST 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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NOTE

Task #1 - Manual POU - Manual
ExonLaiiar. Manual Control Sequence

Task #2 - Auto

Event =Auto_On POU - Auto

Auto Contral 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.

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.

traming - GX IEC Develope
||B'njm Object Edt Took Onfne Debug Miew Extras Window Help

[RmaR|inml-c 20 emme s | memo
training =lx
[ Project [c:\MMPProiNGRIEC_Proj\tiaining] ) .
oy il Shown is a Task Pool, containing two Tasks.
4 l‘;ﬂ;i_:lr.:?;'m: 31, Event = TRUE)
' OUTFEED (Prio = 31. Event = PRESS_R .
% SuT Poal o Task MAIN is an Event = True Task and
I Global_Vars . . .
= @3 POU_Pool therefore, it and all it’s associated PO1’s are
: :.g‘ CONVEYOR_1 [FRG] b th PLC
@0 CONVErOn 2] processed, every scan by the ,
= OF DIVERTER_CONTROL [PRG]
-0F DUTFEED_CONVEYOR [PRG) )
S o eoey o Re] Task OUTFEED s an event task, where the
- {al U L event is, Event = PRESS RUN, which is a
- .
&- uul'} E;EFI?RE‘-\TEESI[PRGI Global Variable.
This Task is only scanned by the PLC when
variable PRESS RUN is true.
The design philosophy in this example was to
mterlock the outfeed system, so that the PL.C did
not scan this code unless the press was running,
Building Tasks will be dealt with later.
Ready IO 0354 [Seclevel 0 [0245H] [eAMMPPIONGRIEC Froftiaming |

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:

- Crozz Reference

- CEW-Export

- Editing

- General

- Graphic

- Ipart/E wpart

- LO-Guided Mode

- LD ariable Mame
- Manitar Indication
- bonitor Mode

- 5T Editor

- Tooltips

- Tranzition Condition
- Yarnable Selection
- Zoom Header/Body
[=]- Project Optionz

- Code Feneration

- Online Change

- Reset Devices

& Systern Yariables

2]

Eretentive [S5T7]

"ol 4

—ord range — Bit range
Lol R LYY, (O ¥
[e144 = w0 [1227 = | | Ja0 = w0 [mar =
— Timers — Labels [F]
Standard (T) [2048 =] to [4035 =
E= e
= Step Hags [S]

o o o

— Counters [C]

Dligzplay program zize

Dizplay uzed ranges

x|

Help |

QE. 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.
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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.

3.2.3 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
IJsed System Words: 0of 6144
IJsed System Bits: 0 of 4096
lJsed SFC Flags: 0of 8192
Used Timers: 0 of 1984
Used Scumlt Timers: Oof0
Used Counters: Oof 512
|lsed Labels: 0 of 2048
Ised Interrupt Labels: 0 of 256
3-10 2% MITSUBISHI ELECTRIC
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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 lastinstruc-
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 w0 Example of a MELSEC Network
. P20
LD #1
MELSEC || POLU b
LD w2
P20 ouT kil
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.

FExample showing Structured Texs)  Example for Structured Text
Y0D:=X00,

Y01:=X01 AND X02 OR X03;
MO:=(M1 AND (M2 OR M3)) OR X04;

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.
[IpEMO_LD (PR Body [LD) LOIx] Example for Ladder diagram
1 . < lnputt - . TIMER_M . e . =
| | EN ENO- - - - - - - - -
- - TIMERIC TCoil CEEEI
<o 00— TWalue
' . BET_RST -
SET_RST
. EN ENO - - e .
- - Input2— SET G —Owtputt - - - - -
-~ TIMERIS—— RST -
e eeEEm- -
+ TimerlN— _IN ——DATA . : :
Eingangl - - - . STRA_I | . -Y'IE- .
I | BN ENOF—— | F - -
4 XF - - STRAR M | ----- ¥1F .
I} [ENENOL———1 » :
; o L'ﬂ
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- TitmerTC
- TirmerT1

- TimerTS

Function Block Diagram

Comeln——
Drive 0yt —=
< Alarm—o

Example for Function Block Diagram:

AND

TIMER_M ‘ :
EMO

L EM
— TCail :
—— Tvalue :

AND

——Barriarl-

RET M |-
L EN ENO -

d ——Caomeln-

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. Itcan 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.

Example for Sequential Function Chart

[ritial ‘
HTRUE ‘HFALSE
STEP 1 ‘ STEP 2 ‘
PTRUE PTRUE
|

FINAL ‘

| 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 _ |D,W,R
DINT Double Integer 2147 483,647 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 FXaN, FX3u
STRING Character String 20 Characters (default) 32 bit FXsu
TIME Time value -1#24d0h31m23s64800ms to 32bit | All controllers of the FX family

T#24d20h31m23s64700 ms
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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 elementsin
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
a 1 2 3 x
ldentifier Type
Motor Speed ARRAY [0..3] OF INT
B = wotor Speed 3]
Two Dimensional Array Three Dimensional Array
. v ) ‘/'z ) )
: [EEE) [y ==p [
I 11 — 11
C —
9 9 B 1= = )
o | | - * (R
(9 = 7 y S ICICICT y
Identifier Type Identifier Type
Motor_Volts ARRAY [0..3, 0..3] OF INT Meotor_Current ARRAY [0..3,0..2,0..2] OF INT
. = Meteor_Volts [2, 0] - = Motor_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.

{28 Silo [DUT]

Identifier Type Initial Comment =
0| tarmparature MT ]
|| valurne IMT |0
2|Emergency_OFF BOOL FALSE

Kl [+ []

How to declare the DUT

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

EEE Global ¥ariable List :lEI _f}
Class Identifier MIT-Addr. | IEC-Addr, Type Initial k=t
- [OVAR_GLOBAL * |Silo_1 Silo
1[VAR GLOBAL - |5ilo 2

x]

' ; Tvpes
rn—
/

CALL>

uaﬁw?_ub
Standard_ L1

] 2

— Tupe Class

| SimpleTupes |
~

< €& Data Unit Types )
1

E Eunctlur‘l E@:

o

The variables are stored in the Global Variable List. The structure of both variables, 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.

4 I
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Sile_ 01
Monitarng

1 00— IN_Temparatura OLT_Temparatare ——=Silo 1 temparatura:

0 01— IN_Woluma OUT_Valuma =
—— —————— IN_8larm OUT_EmergancyOFF ——
bl Sizlection =10 ¥
Scom Wariabie:

{ [5in_1

1 Marefacheer L terrpeisre

1 Stardad Lo wolume e

Tige
Ab_DUT ‘i

[1ata Lind Topes 'I :}

.ﬂ E meigarcye OFF
+5da_2

IE =]

|Errﬂpu1:y_EIFF = FALSE];

[™ Miniriza disfog sl Apply

i |
WAEA GLOBAL Sio 1: Sio[tempesstue = 0, volume = 0, d
=

dippk L=

Hew On

Hep |

sl o———

S

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.

-
-

‘] .......
Skl - - L
.o . Monitaring | Lo
D18 —— IN_Temperature OUT_Temperature Silo_1.temperature
oo DM — IN_Vaolume OUT_Volume ,—-S|In_1 volurne :
b IN_Alam OUT EmergencyOFF ——Silo_1.Emergency_OFF-
Sk B2 - - - -
.o . Monitaring | Lo
. - - - D20 IN_Temperature OUT _Temperature Silo_2 temperature:
SE D21 —— IN_Volume OUT Volume Silo_2.wolume

;J e IN_Alam

OUT_EmergencyOFF ——Silo_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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Data Types

Tranng ————— al® ;IQ.L"J
J& Project [d:\MEU Projeki Type Initial Comment =
Ig Library_Pool Ojtemperature INT 0
- Parameter
& % Task_Pool 1 volume INT 0
&34 puT_Pool 2 Emergency_OFF BOOL FALSE ||
[ LR g0 I
| ]
x Global_vars |+ []
g POU_Pool
#-{F Menkering (F8] o [a] 3
29§ Sio_menitering [F Class Identifier MT-Addr. | [EC-Addr, | Type Initial Comment Remark =
[ Header -0/VAR_GLOBAL ~|Silo_t Silo
o} ody 10]] 1|VAR GLOBAL #[Silo 2 Silo
1 | of
Data unit variable addresses x|
Silo_1 [5ilo]
Name Tyee I MIT Add: [ IEC Add. ]
lemperature INT 10100 {ZMw0 100
volume INT D101 ZMWD 101
Emergency_OFF BODL M100 20100
4 o[
Il »
b e [v| | Fauomsiciing T AlTpes oot | o | [0k | o |
@ 1518 [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.

Training Manual GX IEC Developer

Class ldentier | MIT-Addr. IEC-Addr. Type Initial £

YAR_GLOBAL Silo_1 termperature. D100 temperature: S6MWWO 100 Silo

.0 4 volume: D101 volurme: %MWO. 101
Emergency_OFF: M100|Emergency_OFF: %MxD 100
+1|'YAR_GLOBAL ¥ |Silo_2 ternperature. D200 temperature. %MW0 200 Silo
2|VAR_GLOBAL bl i
%
< l 2
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Programming

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:

1

| M timecount [PRG| Body [LD]

START 1

TCO
100

TIMER_M
EN ENO
TCoil
TValye

DUTPL I" i

= 10] x]

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 tsmecount [PRG] Body [LD]

START 1

TS0

Counter_0_Input

Counter_0_Contact

Counter_0_

TCO
100

ontact

20

Multipher

100

TIMER_M
EN ENO
TCoil
TValue

OUTPUT_1

COUNTER_M
EN ENO

CCol
CWalue

MULTI_3_M
EN ENO
s1 dl
s2

RESULT_1
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L 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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Building a Project

4.1

Starting GX IEC Developer

After starting GX-IEC Developer from Windows, the following window will be displayed:

E /v Project Object Edit Jook Onfne Dsbug Wiew Extras Window Help

ﬁ Project [d:__Mitsubishi,P, :
&1-'filf tibrary_Pool Class Identifier Type Initial Comment =
=& Parameter O[YAR = |Ft_Sw Trig BOOL FALSE

G pLC 1[VAR ~]|In_Pasn_Trig BOOL FALSE
- Netwark
letwor]
{8l Module Configuration
% Task_Pool
35 DUT_Pool
Lg* Global_Vars Ti~aIN [PRG] Body [LD]
] Fum]_Switch Im_PuSiliDmTSEmsur PLS M
} EMN ENO - - .-
o —> 3680} Body [FED] ! 1 ¥ d —F1t_Sw Trig
In_Paosition_Sensar PLS M
In Posn 1 F EM EMO - - - - o - o - :
Control d ——In_Posn_Trig -
3 - Ft-Sw Trig - - In_Posn_Trg - - - - - Mator:
11 I'F 03
Motar . . . . L . . . . . .
Motulr
L)
sl | ]
@ Project E Calltree 4 | »

e —— P Feady

2]

i '_ Empty Project - GX IEC Developer

|

Empty Projoct

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, a menu
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.

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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Building a Project Starting GX IEC Developer

— 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

® Repeat process (Go back to ().)

Drive Motor
YO

Proximity Switch
"In Position" > I:I:I

X1

Foot Switch

"Index Carousel" _>%
X0

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

X0: Foot Switch
X1: In Position
YO: 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” X1 operates, it remains on, thus the table is prevented from re-indexing.

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.
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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 contin-
ues 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.

@IP
S opay.

Transfer 4

@ Choose the appropriate PLC type from the selection:

X
PLC series 0K
= et
PLC type Cancel I
|Fx3u :]

® 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:

[C:A\MELSEC\GXIEC DATANCAROUSEL |

Create Lancel I |
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The Wizard
The Project Startup Wizard will be displayed:

GX IEC Developer 7.00 New Project Startup Options E

Fleaze chooze one of the following assistance optionz for creating
WOUI e project.

¢ Ladder Diagram  Create a simple project cansisting of one task and optionally a Sub
tazk. Each tazk contain: one Ladder Diagram POU [Program
Organization Lnit).
™ [hclude & Subbask:

" MELSEC IL Create a simple project consisting of one tazk and optionally a Sub
tazk. Each tazk contains one MELSEC IL [MELSEC Instruction List]
FOU. Only the programming language MELSEC IL iz available in the
project.
™ Ihclide & Subybask

" Project Structure Start the interactive Prajest Structure Builder Assistant. 'ou'll be
guided through several stepz, creating tasks and POLs depending on
your selections.

& Empty Project Dan't uze ang assiztance to build pour project, just create an emply
ohe containing no tasks or POU s

Help Ok Cancel
_ e | | |

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:

CAROUSEL - GX IEC Developer

| eroject gbiect Edt Took Olne Debug view Extras Window telo
@8Rt mB|-= T @#éaseatmaam
| cAnoUSEL ———al

& g Library_Pool

& -G parameter

Ready [O 164 |
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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:

New POU [Project) | X|
Name: [MAIN
Class ' Cancel

@ PRG C EUN C FB

Language of the Body:

Function Block Diagram
Instruction List

Ladder Diagram
MELSEC Instruction List
Sequential Function Chart
Structured Text

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’:

Bl Project [C:\MELSEC\GXIEC DAT?

#--{fi} Library_Pool
= Parameter
i Module Configuration
- Network
G PLC
(D Task_Pool
94 DUT_Pool
‘¢ Global_Vars
- l&¢ POU_Pool
- @ MAIN [PRG)

\

NEW ENTRY

® 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:

=0 MAIN [PRG]
ﬁJ Header

4o} 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.

{2 CARDUSEL - GX IEC Developer - [Global Yariable List] B B x]
|@ Project  Qbject Edt Tools ©Online Debug Wiew Exbras ‘Window Help ;Jiiﬂ
[ZR[ER & me|o |0 |8 S 8m &5 5| o b E & & x|

CAROUSE, ——————t a| %] | Class | Identifier | MIT-Addr. | IEC-Addr, I Type

18]
57 Project [d5__MitsubishiPrajekt ofvAR_GLOBAL 1 | \ [=
-l Library_Pool
@@ Parameter

Initial =

¢ .- 28 Module Configuration
J-@ Task_Pool
. 3 pur_pool
.  Clobal_Var3
=¥z POU_Pool
E-arg” MAIN [PRE]
o' Header

" Auwop Bady [LD]

I — 1] =~
& Project Ll vl 1y l ";

Ready |5 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.

Training Manual GX IEC Developer 4-9



Application Program Building a Project

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

2% MITSUBISHI ELECTRIC



Building a Project

Application Program

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.

UHeamuuset - 6x ne peveloper - [Ulohal variahle List] =% x|
E ot chyeer Ede 1ok Crine Debug Wew Exteas windae Hep =181 %
SH 8D 4R - |HY dEENEesDE g W
ol =alx MT-Addr  IEC-Addr. Type | Inktial =
T Project [d\__™RtsubishiProjekt B \BoalL FALSE
™ tibrary_Pool i | it FALSE
|- i Parameter 2'VAR_GLOBAL |xee ] e |_].=g15:-_
= o :-:cly.r.:-
B Module Configuration
O Task_Pool
44 DUT_Pool
o Global_Vars|
r-- 3 POU_Pool
= ¥ mam [rra)
o sl Use these buttons to insert or append
it Body L0 entries in the data table
|
|
== & -l
E ﬁur:nii‘.(lhnlh" tl!l ‘ | 'r:‘

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.

O 1027 B 3Dedyators

Project Backup...
Project Bestare, ..

lpdate Yariahles

Find Unused Yariables

E Export YWariables

Intelligent Function Lkl ¥

Qptions...

NOTE 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.

| -iCAROUSEL - GX TTE Developer - [Global Varinble L

Eigmﬁ:r Chieer Ede Jook Onire Debug View Egres Window Heb

EHd SH L@

= alxd

When the data entry inthe GVL has been completed, click the ‘Check’ button e as shown:

= B rarametes
4 A
o Ractweh
I Medule Configuratian
O Task_Pool
44 DUT_Pool
ﬂ"m»ﬂ_\h«r»_
= e PoU_Pool
=g MAIN [PRG]
o Haskr
4o Body LD]

k| J

RE) Project [d€__MitsubishiProjekle’Q_Serie Mar

0 emees

E Fragect l 92 Caluee | 35 Lndll‘r‘l

Ready

-1&lx]
o D (EP B Q&G S| o e R
Class Ident disr MT-Addr. | IEC-Addr 2.
ofvAR GLOBAL “Fonswien  [xuo  [wo e =
1/VAR_GLOBAL - 01 [ wmr
2\VAR_GLOBAL = Yoo | sam
M= E
Ences/amings
GlobalVanaie Le |
| Llj
I™ Mirvmize Diakog st o
ghaw | Heb |
'| | o[}

[ 11:00 |24 3 Dedyatiors

2% MITSUBISHI ELECTRIC



Building a Project

Application Program

Opening the POU Header
From the Project Navigation window, double click on the Header on the POU MAIN.

CAROLISEL

& Project [C:\MELSEC\GXIE

-2l

w1 Libraty_Po
- @@ Parametes
& PLC

ol

A Network
I Module Configuration
‘® Task_Pool
‘34 DUT_Pool
‘@ Global_Vars

- &g POU_Pool
= O& MAIN [PRG]
&

1ot Body [LD]

a0

The following screen will be displayed:

CAROUSEL - GX IEC Developer - [MAIN [PRG] Header]

| project obect Bt Took Onine Debug Wew Extras window beln
|zd|@R |t 2o oo |Fd|@#erpCabn mome

o

Initial Comment

Class Identifier Type

CAROLISEL

E@ Project [c2\MELSEC'\GX IEC
& J-“ Library_Pool
@@ Parameter
L@ s
od® Netzwerk
! W Modul-Kanfiguration
O Task_Pool
&4 DUT_Pool
L“ Global_Vars
E=-ug POU_Pool
E-G@ MAIN [PRG]

{0} Body [L0]

| ]
& Project

AL |

-

£l

0

VAR

B

| ® 07:51 PROGRAM MAIN: | Declaration:

Ready

Close this POU Header display.
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4.2.5

Programming the POU Body

CARDUSEL ==

Project [c:\MELSEC"GE IEC
Lﬁ Library_Fool
SE Parameter
@ SP5
-,J'!' Metzwerk:
Il Modulk-Konfiguration
L(EB Task_Pool
3§ puT_Pool
Lﬂ" Global_¥ars
=4 POU_Pool
=93 MAIN [PRE]

- o Header
fuuee "|LD|‘*

The following window is displayed:

EH CARUUSEL - G 1EC Developer - [MAIN [FAG | Body LT
(b pinfact chiec Edt Task Crine Debug Wes Esrar Whine Esp

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

[E =i +eEE | ST wn D

- -

o

eman 8- - |FIPIMnCARD

==l
Pinjiit JCAMELSECAGRIED
Im Libiiaii P

=} (e
S @ Pmameter
W Modube Conlguadin
A Heetencrk,
A PLC
D T ask_Puot
44 DUT Poal
L Gilohial_Vaes
by POU_Pel
14 BT AN (PR
@' Hoade
ik [Budy fLUf

L] —— 3|

Prnudll -

Reacy

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

off

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

-

;

Drag Downl

K& [ i

Using the Toolbar Ladder Symbol Selection

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

T F UG ] — D e 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:

Yariahle Selection P

Scope

<Header>
<Global Vanables>
Manufacturer_Lib
Standard_Lib

Type

[BOOL -]
Tvpe Class

|5im|:nla Types :]
IECE1131-3

r/An_eLoBAL_an_sm-cl. AT %IX0 : BOOL : = FALSE; ‘3

™ Minimize dislog after Apply NewOn |

= |

_[Eix
Yanables
|Foot_Switch
In_Posiion_Sensor
Motor
K — 2

Close Hep |

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.

i Foot_Switch
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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.”

|| project cbject £t Tools Orine Debug View Extras Window bl |
@8R m@o-|FH|#osCobinmme
[EEh=a +FbH) —0Fwwow x| q-1 T |*'5|T|

CAROLISEL FVE W |2 MAIN [PRE] Header N =101 x

{8 Project [\ MELSEC\GX Class Identifier Type Initial ‘ Comment =
‘i vibrary_Pool n[VAR - | ) ‘
B Parameter

M Module Corfigure
8 Task_Pool =
g4 DUT_Pool
g Global_vars
=03 POU_Pool
=0 MAIN [PRG)

Foot_Switch

K — | =
8] Frogect |9 <alt o[ o] J]4] Lrl

1eady [ O 11129 [Bedy

Continue editing Project ‘Carousel’

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

- Foot_Switch - - In_Position_Sensor -
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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:

Options

Compiler
Crose Reference
CSV-Ewxport

- Editing

- General

LG raphic

| Imipart/E xpart
LD-Guided Mode
LD anable Name
M anitor Indication
Monitor Mode
ST Editor

- Toolips

- Transition Condition

- Yanable Selection

- Zoom Header/Body

= Project Options

Code Generation
O nline Change
Reset Devices

i Swetem Vanables

3

—_ : 1[

— Declaaton editor

¥ Auto update

W |ncrement new declarations

W Copy comment and type fields

[T Auto update all user libraries

-EBD/LD

v Fin ovenante

~ Declare new identifiers

I™ Automatic input/output vanables

™ Automatic EMO wanables

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 LF 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_Sensar -

- PLS_M
— EM i

|
WL

I
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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_=witch - - In_Fosition_Senser - - - - - - PLS M |
.._]'J_......_J]'_........_ENN

® 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 1[

Varable doesn't exict in the beader non in the GYL

[ efine Jocal., | Cancel

Dptions...

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

¥ariable Selection (Mode NewYar) i = IEIIﬂ
Scope Wanables Clazs
| [vam ~|
< Global Yarables: |dentifier
b anufacturer_Lib EECia Tr
Standard_Lib [Ft_5w_Trig
LI Addresz
Type I
{BOOL =l Tupe
Type Clazs IEDDL J
ISimpIe Types :I Iitial
ECE1131:3 Er R »| [FaLsE 2
:I Cormment
BN
[ Minimize dislog after Apply e Off |
Spply Cloze Help | | Diefine 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:

- Foaot_mwitch - In_Position_Sensar - - - - - - FLS M ‘ : :
oo _]_ J_‘ e _J ]'_. .. . . . . . _EM EMD |_. e
Lo 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 == [berconnedt Mde

Ctri+T
area and de-select the Auto connect function. EEJ Guided Edit G
N
'l" Contact
¥ coil
$F orsFunjre
1PLS_M

@ In the same manner, click to select Interconnect
Mode.

= Interconnect Mode A Chrl+T
1] Guided Editing Ctr+G
' Auto Connect

‘lﬂ' Contact
¥ coi

IF ortrunjre

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”
across the diagram and release on the ‘EN’input on the ‘PLS_M’ function as shown below:

+ Foot_Switch - - In_Position_Senser - - -+ - f PLS M ‘
I T EN ENO - - - o
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 Chri+T

2] Guided Editing Chrl+G
™\ Auto Connect

‘ﬂp‘ Contact
¥ coil
IF orfruniFe

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:

- T S ST SRR il

N T R SRR WENE O ERNE

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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CAROUSEL - GX IEC Developer - [MAIN [PRG] Body [LD]]

|k praject object Edt Took Onlme Debug View Estras Window Help

=Fx
-8 %

%1

e+ | — T

[ERER| S B« |9 R SEnCabhmamm

CAROUSEL —————— af x| |

@ Project [c:\MELSECYGX IEC
=il Library_Pool

@@ parameter

& 5P

A Netowerk

B Modul-konfiguration

Foot Sv:nlch In_Position_Senser

|

PLS_M i
EN ENO- -

d Ft_Sw Trg

>

' Task_Paal

55 puT_Pool

I ¢ Glabal_Vars

B-ag pou_pool

=08 MAIN [FRG]
o Header

ot

N ]

4 "

liga) Project ijr

Ready

Creating a new Program Network

O 08:06 [Body

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

Foot S\J\i-'itl:h - In_F'nsitiDnTSEnsunr :

d d

PLS M
EN ENO

: d |_.,—-F'E_SW_Trig

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

attributes:

- In_Position_Sensar -

PLE M |-
EN ENO

d

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

Ft_-Sw_;Frig- In_posn trig - - - - - - - - - - - Motor

11 I F )

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 Meszages | _ (1] x|

ErroreMa arnings:

MBI [PRG] =
<MAIN [PRG] Headers
0 errors

[ warnings

-
4] | 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 B2 button.
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Project [C:\MELSEC\GXIEC DATA\CAF

- Library
=N RS
84 DUT_Pool
g Global Var
+ J}Igll POU Pool
+ (i
- @82 Parameter
& PLC
A Network
@ Module Configuration
=" Task_Pool
{® Contioll (Prio = 31, Event = TRUE])
44 DUT_Pool
@ Global Vars
-4 POU_Pool
=& Batch_Count [PRG]
g Header
fok
=@ MAIN [PR
g Heades
45} Body [LD]

— _|x] @ Select the Body of the new POU by opening
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 H =B
Libranes: Operators:
<ALL> jcTu
<Project>
Manutacturer Lib Elg - j
ll CTU_E
Last Becently Used EIHE -
cTu F_TRIG
F_TRIG_E
R_TRIG -
T (T Y
Dperator Type W Minimize dislog
Al Types after apply
" Funchions Y
{* Funchon Blocks Close |
Number of Pins | Help |

Drop the IEC Function Block onto the empty Ladder network:

........... lnstance - - - - - - - - oo

.......... CTU |
......... — Q|_.

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. ltis 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 on the next page.
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Vanable Selection [Mode NewVar) =l B3

Libraries Varniables Class

|Batch_l:mn1ea'

¢<Global Vanables» +Batch Counter
Manufacturer_Lib
Standard_Lib

Type

|CTU = Tipe
Type Class e =
|Function Blocks | Initial

1

IEC 611313 K

AT

VAR Batch_Counter : CTU; Batch Counter Comment

| IBa‘tch Counter

¥ Minimize Dislog after apply e o
ooy | rafesdz | Newoff |
Cose | Hep | Update

-Batch_Counter - (@ Click on Apply, then Update and the variable name will change as
: CTL : shown on the left.
— L il B

— RESET CV
~ Y

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

- Motor - - - - - - - CTu A Batch_@qrﬂplete .............

WARa  aVik
n

When entering the PV and CV values, use the variable "= buttons respectively.

Adding entries to the GVL

Note, in particular: “Reset_In" (Global) - is a new Input mapped from the MELSEC boolean
address X02 or IEC %IX2. This requires a new entry into the GVL as follows:

£ Llobal vartable List _ =10} x|
| Class Identifier MIT-Addr | IEC-Addr Type | Initial e
0/VAR GLOBAL » [Fooi Switch X00 X BOOL FALSE
1VAR GLOBAL »|ln Position Sensor 01 =1 BOOL FALSE
| EEENE - e |
- FA

3|VAR_GLOBAL
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Class . Identifier Type Initial Comment
0[vAR ¥ |Batch_Counter CTU Batch Counter
1VAR ¥ |Batch_Complete BOOL . |FALSE Batch Complete
VAR ¥ |Batch_Complete! BOOL _|FALSE
3\WAR ~ |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 ACTIVATIONS
&8s Batch_Counter $ e :
Motor cTU Batch_Complete
s | cu a | 3
- Reset_In — RESET CV ——Count_Val:
. | 10 PV
4 | INDICATOR FLASH TIMER1
FLASHER Timert -
TIMER1 Batch_Complete Timer2_Out TON Timer!_Out
L b /4 N Q |
Time_Base PT ET Timerl _Run
G INDICATOR FLASH TIMER2
FLASHER Timer2
TIMER2 Timer!_Cut TON Timer2_Out
Time_Base—— PT__ ET |—Timer2_Run -
4
Timer! _Out PRIVE DCATOR Indicator
FLASH | 1} 2
DRIVE

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

| Eél.lnhal Variable List ;lglﬂ
| Class identifier MIT-Addr | IEC-Addr Type Initial =
0 VAR GLOBAL * |Fool Switch X00 10 BOOL ..JFALSE
1VAR_GLOBAL ~ |in_Position_Sensor X il BOOL _|FALSE
2VAR GLOBAL +|Reset In X02 wie BOOL _|FALSE
_ 3YAR GLOBAL ~ [Motor Y02 wn BOOL FALSE
_ 4[VAR_GLOBAL » [Indicator Y21 oxtr BOOL . |FALSE Jul
‘| | |

The header (LVL) for the above program “Batch_Count” should now appear as shown:
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Class [dentifier Type Initial Comment
0vVAR v |Batch_Counter cTu Batch Counter
1|WAR ¥ |Batch_Complete BOOL . |FALSE Batch Complete
2WVAR ¥ [Count al INT o
3/VAR = | Timer1 TON Time Base Timer1
4VAR v |Timerl Cut BOOL .. |FALSE
5VAR > | Timer2_Out BOOL |FALSE
BVAR * |Timer2 TON Time Base Timer2
7VAR_CONSTANT v |Time_Base TIME | T#D.5s
8VAR ¥ |Timar!_Run TIME . |THDs
AR > |Timer2_Run TIME I

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

For the POU, “Batch_Count” header

Batch_Count [PRG] Header s Ofx
Class Identifier Type Initial Comment L3
0/VAR ~ |Batch_Counter CTU Batch Counter
1[VAR ¥ |Batch_Complete BOOL . |FALSE Batch Complete
2|VAR > [Count_Yal INT |0
3VAR * | Timer1 TON ! Time Base Timerl
4/\VAR = |Timer!_Out BOOL _|FALSE
A[WVAR ¥ | Timer2_Out BOOL _|FALSE
BIWVAR * | Timer2 TON Time Base Timer2
7IWAR_CONSTANT ¥ |Time_Base TIME _|T#0 .55
g8|\VAR ~ |Timer! Run TIME | T#Os
9\vAR * | Timer2_Run TIME _|T#0s
=
X 1
For the POU, “MAIN” header:
5% MAIN [PRG] Header D _ 100 x|
Class |dentifier Type Initial Comment =]
0|\VAR = |In_posn_trg BOOL _|FALSE
1| VAR = [Ft_Sw_Trig BOOL . |FALSE
q |+ []
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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 highlightthe TASK_Poolicon in the Project ' CaralseL o |

Navigation area. Project [C:\MELSEC\GXIE
Lm Library_Pool
=@ 2 Parameter

...... g PLC

‘..l Module Configuration
----- E¢Y Task_Pool -
...... 33 DUT_Pool
----- gt Global ¥ars
El% POU_FPool
=-arE MaIM [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.

Hew Tazk Ed
Mame: |Controll oK |

Carncel

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

CARCLISEL =l =

Project [C:AMELSECAGXIEC DATAVCAROUSEL]
Lm Library_Pool

=@ Parameter
- g PLC

" EAN Module Corfiguration
[—:IL{B Taszk_Pool
o« M Controll (Prio = 31, Event = TRUE]
------ 35 DUT_Pool
----- L*" Global_Yars
=@ POU_Pool
=g MAIN [PRG]
o Header [ Mew 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 Cormrment -

-
4| | 3

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

is displayed:
Program Selection Ed
Libraries: Programs:
ru:uiu:t>
kanufacturer_Lib
Standard_Lib
4 | JL3 |8 KN i
QF. 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 E3
— Tazk Attributes
= -EIK
Evert: TRUE k
Cancel

Interal; II:I
Eriarity: |31 Comrment... |

M arne: IEDntru:uH
Size: 187 Buytes
Type: TASE = | Tiimen 0 utpt Eant]

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

Securty Lewvel
lrﬁ'gr'lr'gr"gr‘gr‘gr‘gr‘z

v Allow Bead Accesz For Lower Levels

@ Task Attributes

— Event = TRUE: Always execute
— Interval = 0: Set to zero because Event is 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 a new 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 Tazk Ed

M arne: Il:Dur‘lHl k.

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

ElL(B Task_Pool
i e dDy Contrall [Prio = 31, Event = TRUE]
¢ [Countl [Prio = 31, Event = TRUE]|

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

@ Assign the remaining POU to this task:

FOU narme

Cormrment

0 |Batch Count

When complete, click the check & button then the ‘Rebuild Al 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.
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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 | x|

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

(] ; I Cancel

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

]—J —Jr = _ENOI_- ...........

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.

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

L

Motaor - Foot_Switch - - In_Position_Senser - - - - - - PLS_M | --------------------
]— JI J -Jl' ER ENO|—' ...................

..................... d Ft_Sw Trig - - - - - o

Control
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4.2.8

Continue to complete the program documentation as follows:

: ... ... .. l/InPosiion Switch Control o
In Posn In_Paosition_Sensar - - - - - o o - . - o o PLS_M | ....................
Control J -Jl' EmM ENO|—' ...................
..................... d In_posn thg - - - - - - -
T .
- Ft-Sw Trig In_posntig - - - - - - - - - - - Motor - - | Moator Latch Control .
Wotor J J . J;I L j_. .....................
Latch | | -
. . N]Dtor ........................................

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

@ 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 = IEIIiI

Errorzfwfarmings:

<MalM [PRG] Body [LD]- ;I
<MalM [PRGT:

<MalM [PRG] Header:

0 erors

0 warings

J | o

[ Minimize Dialog after show

Show | Stop
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well, the following compiler messages are reported:

Compile/Check Meszages | _ (1] x|

Errarz S arnings:

<MAIN [PRG]: ;I
<MAIN [PRG] Header:

lzed System Devices
IJzed System ‘words: 0 of 6144
IJzed System Bits: 1 of 4036
|lzed SFC Flags: 0 of 81592
IJzed Timers: 0 of 1384
Jzed Acumlt Timers: 0 of 0
IJzed Counters: 0 of 512
IJzed Labels: O aof 2048
Ilzed Interrupt Labels: 0 of 256

[ erors
[ warnings

< | o

™ Minimize Dialog after show

Shiowy | St

(® 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 il 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

4.3.1

4.3.2

Project Download Procedures

Connection with Peripheral Devices

The following notes describe how the project is downloaded to a FX PLC. To connect a controller
of the FX family and a PC, 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.

L 1]
— -

SC 09 cable

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 Chject Edit Tools | Opline Debug  Wew Extras Window  Help

“@ = | & &| & : Parts...
_— aden, ..
QI71WS3E [l start Moritoring Chrl+rE _
B ctan Manitarinm Glk+Es R

The Connection Setup window shown on the next page will be displayed.
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Transfer Setup

NETA10H]  METQU) CCink
board board

B
Ethemet

Serial

o ad _ boad  boad net 3
Lcma [COMT Transmission speed|18 2Kbps |
PLC  MNETADH) MNET(l] CCLmk  Ethemet C24 G4 Bus
modue  modde  modde  modue  module madule A

it ’E | I Connection channel hist..,
station
Mo specification Other station{Single network]  Dther station{Co-existence network] FLC direct coupled setting
|T'u'ns o IW SR _Ih_ Target sustemn = Connectian test
Metwark I vi PLC lype |
C24  NETAOH) WET) CClnk Ethewet . 77 |
: Systern image...
RN —
C24 MNET/10H]) NET[) CClink  Ethemst = > DK
Accessing host station | Tee= FiiE _
| | Cloze
1 |

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

PC side UF Serial setting X

(" R5-232C 0K
[include Fx-LUSB-2W / F30-USE-BD)
7 USE[GAT tranzparent mode]

COM port COkM 1 ']

Transmizzion speed (LR

Cancel

du

Setup...

(® Select RS232C as shown above and click OK.
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@ Click on the Connection Test button to check PC-PLC communications are ok:

Transfer Setup i

x|
FC side |/F nﬁ | | E"\ | | ’

Seial NETAZIOH) NETW)  CCLlnk PLC AF 55C
board board board lmd board board net R
‘ COM [COM S Transmission speed [3.6Kbps |
PLC zide |/F m— | | | | | | ‘
PLC  MNET/DH) MNETl) CCLlink  Ethemet C24 G4 Bus
modde  modue  modue  moduie  modue module A

Otk ’E | | Connection charnel list...
shation

ngﬂm Oither Mlﬂe network]  Other ttahuil:n-emﬂm ristwatk |

PLC direct coupled setting

| |\ =T atget simtan———— Connaction test

l [ 71| PLcype [FRI0E)

T4 NETAOM) NETMN CClok Ethemet 7% |

System image..,

TEL [FACPL...

C24 HWETAOH] HNETM) CClink  Ethemet B - oK
‘ o i || Teraet i

| Cloze

(® The following message should be displayed:

GX IEC Developer 7.00 R =<

l\i) Successfully connected with the FX3U(C)CPU,

® Click OKto 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

System image i =

Serial port PLC module connection

_'j,—CFU

PC zide | /F ; COM:COM 1 Transmission speed 119 2Kbpe
PLC side | /F ; No selting details

Metwork
COMmMURICENon route @

Co-gxistence
network route :

@ Click OK to clear the display.

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

Downloading the project

@ Once the setting up procedures is complete, click on the “Download Project” 5 icon on

the toolbar.

Transfer Setup

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

Transfer to PLC x|

The current project will be downloaded to the PLC wzing the
actual Paortz & Project Transfer Setup.

Tranzfer Setup Ports: Configure. ..
Tranzfer Setup Project: Configure...
(] Cancel |

Transfer Setup

DOWHLOAD object
o

* PLC-Parameter and Frogram

[ Init System Addresses

DOwHLOAD source information

L

i+ Mo |nfarmatian

LPLOAD mode-
+ MELSECIL

I Saurce Information

k. 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 cument project vl be downloaded to the PLC using the
actial Parts & Project Transter S etup.

Transfer Setup Poits: Configure,..

Transter S etup Project: Configure...
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Monitoring the Project

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 | c on the toolbar and observe the ladder display:

Faot: Swi- - In_Posit FLE M |- - - . — -

- EN  ENO !ﬂ ) | Foot Swich Operation Cantral
.......... d Ft Sw T> « « « e

2 In_Posit - - -+ - PLS M |- - - = PEeeTE— -
| Posi: |- EN  EMNO L _____ | In Position Switch Control
IhPasn | | - - - - - - d In posns= o
Caontral | | - - - - e e e e e
3 Ft_SWTTr B '|n'_F'DS|ﬂ_' - M?t_clr ..........................
mTQ: i 1= Lo [ Motor Lateh contrel
Dtnr . . -y - - e e e EEEEEEE
Latch e
Motor - | - - - - - e oo

N

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 _— . . . | o
Important: It should be noted that when initially entering monitor mode with c , 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:

CARDUSEL - GX IEC Developer - MAIN [PRG] Body [LD] _[F]x]

” Project Objeck Edit Iools ©Orlne Debug Yiew Extras Window Help

AR e e = N AR A e A e e e

[ e M g i b Count [PRG] Body [LD] = E

[Project [C:\MELSECAGXIEC DATAACAI

&l Library_Pool S | COUNT MOTOR ACTIVATIONS
E|ﬂ‘ ganufactursr_Lib

--138 DUT_Pool L R Batch £ L L L
| o v e T e oo
o i) ek o Resel_in RESET Y |—Count_val=0

A it | Ty -
o™ Network
L Ell Module Configuration

B3 Task_Pool IZND 1: | INDICATOR FLASH TIMER1
& Contrall [Ffrio=31,Event=TF!UE] FLA_SHER T "

A | =2t Eiatch_JCorlﬁplele ez 0w Tow | Tmerl_ou -
. | N € -

.o g:;za';:;" - -J-T\meﬁaseiTﬁm fifms—— FT__ET —T\mertRunI: TH#I Oms SR
R ; L e e e e _|_|
Header
$:|. Body [LD] [l MAIN [PRE] Body [LD] [_[O] x]
B--D[%..ir}lNHE:;z[] :\/IT1 Fnjt;Sww C In]F'nsit C EI\'J:‘LS_ENIIJO S | Foot Swich Operation Contral

ek Ead L] Motor ST dFtawTs - : o
Cantral . . Lo
ETPUSH EI\'J:'LS_ENIIJO | | In Position Switch Cantrol
d ——In posn=

4 I m =

ﬁ ot m :\I | Ft G Tr- -l Prce - - bt R s s s R . _>l_|

Feady [T 14713 [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:

Options

- General Ophians A
Compier ]
Ciors Aefemnce
CEV-Export
Edibng
Genieral
Graphe
Impnrt/E epart
LD -Guded Mode
LD aiable Hame
Maniter Indimalion
W erter M eidis
ST Edton
Tacltips
Transiion Conditen
Yariable Seection
Zoom Heade/Body
-| Project Dptions
Coce Geneation
Code Geneation Op %
<4 >

Ditplaysed stiing lorgtic 15
Pol rate: s - I fis
Wiood wpe vanakbles

 Dinedval

~ Henadecuns

SFC

' Enablo autoscnl

[hes# seltng: celine the poshon whare 1 : it
the active stop will b scrolied to (% / | : _| st
0% is the upper it comer). 10 < %o height

X]

Cance!

Hely | | ok |
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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:

- [Batch_Count [PRG] Body [LD] / MONITORING ]

e Debug Miew Extras Window Help

- "

COUNT MOTOR ACTRATIONS

-Batch_Counter -

Motor - - - - - - T - - - - Batch_Gomplete

| ol Q [ T
-Reszet In - - RESET C% ——Count Val=0 -
J -Jl' T — =Y T

2 | INDICATOR FLASH TIMER1
TIMER1 Batch_Cormplete TimerE_IE)ut- a a2 8 TOM | N Timer‘l. it

[ 7] IN ,7 >
. o oo oo e "“’ Timer Run—T#]DDms

Options

— Compiler A
Croze Feference Indicate monitoning by titebar of
CSY-Export ¥ G IEC Developer main window
Editing
General v ‘Window to be monitored
Graphic : - x
Impart/Export Elirk, rate [Factor of poll rate]: 10 j

LD-Guided Mode

LD ariable Mame

Moriitor Indication =

Moritor Mode

ST Editor

Toolips

Transitioh Condition

Wariable Selection

Zoom Header/B ody
= Praject Optiohs

Code Generation

Code Generation Of

Reset Deviees ¥
ff | &

|

Help ‘ 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.

Ed

Optinns

= Gened Options -~ .
Compiler W Geneabe " S0T B whie checking 2 propect
[Croes Heferenice
CEV-Evpor W Aubomatcall Ine e * ST fles o e * SCXC hie affer "Habuld All'
Edilirg
Generd ¥ Avtematcally Ink the * SCT files to the *.S 04 file afie "Build"
faraphic
| Pt A= e
LD Guided Moda
LD % arable Nerne
Fanilon [ndcaton
Manicn Mode
51 E dilew
Taoltps
Tramsition Conditon
‘Yanable Selecton
Zoorm Header/Sody
= Froeet Ophons
Code Generation
Code Generation O ¥
| | b ]

Help | [1].4 Cancel

® Then select Make Cross Reference from the
Project Menu and the list is generated.

=| Mew... Chrl-Hh
Qipen. .. ChrlH-Cr

03 Change PLC Type

|t Build Shift+alt +
4 Rebuild al Shift +Alt-+C
Transfer 3
Orling Program Changs  Shift+CErl+D
@ Browse. ..

h 2N Malke Cross Reference
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0 Bl

@ Open the Browser, either from the Project

i =T Chrl+h - )
menu, or via the toolbar icon &

Cipefi... CRYHD
Close

Save

Save A

Oithey. 4

J Change PLC Type

*

=

[ puild Shift+alt+8

b Rebuld Shift+8lk+C

' Transker b
Crline Program Change  Shift+Cirl+D

o
| #a Make Cross

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

b Browser

Varisble / Addess <ALy > Name Space:
Search for ® Vafiables and Addresses |‘5""-|-|-> L]
" aijables Access
¢ Addieiiss [<ALL> -]
Mame Space: leall> | Show in Editor | Wariable | nfo:
i Name:
Data Type: JeAlL> = Discliaten m sl
i h_ T
Bgope I‘ALLD ﬂ B 'I:Ieéﬁm E.D;DL
atch_Count
0 his | - = Seope:
— - Batch_Count VAR
lalch QI i -
Bateh_Courter Batch Count CT A??.:“'
Batch_Caurter, CLI tUrknown:  --
Batch_Courter OV Unknowns> -~ Editor;
Batch_Counter P Unknowns -~ HD
Batch_Courter 0 ¢Unknowne -~ Line: 3
Eatch_gni.antur.HEE ET EU:-;M IH
ount_al atch_Count
Fool_Switch Project GYL  BC Address
Ft_Sw_Trig MAIN Bl SM=0.4702
i i | !
Remarks:

The address search does not support DU Ts. Members of DUT 3 or members of DUT amay elements wil
not be found. Also address blocks used in BHOY, FMOY. FROM, TO. o BHCH will not 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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Cross Reference List

The Show in Editorbutton opens the header of the highlighted right hand list element, for exam-

ple:
i_:j Habuh_puwmi |_|'L-'_i;| Heuerpr iy
Class Identifizr T Initial Camment >
2 -
3 VAR_E{TERNAL = |Ress_In SO0 FALSE
4 VAR = [Caum_val IHT 0
& VAR w | Timmes \TOH Tirms Base Timerl
B AR o | Tmes? Onat BOOL FALSE
TVAR w | Timinr2 Ouit BOOL FALSE
B YAR_CHTERMNAL = Jindicator 200U FALSE
9 VAR - [ Timg2 TOH Time Case Timei2
10 VAR _CONSTANT - |Time_Esse ITWE Tel 55
11 vAR o | Timer! Run THE | Twls
1_?_?-"&” = Tm_-ﬁ_z__nun TE L] T.ﬂ};
CHl e Eiid

1 COUNT MOTOR ACTIVATIONS
BATCH
COUNTER Ealch_Counter
Maotor Batch Carmplets
i1 cu g—4 ¥ -
Resel_in RESET CY —Couni_Val \
i T 10— PV e el v N

§ oot onione [

The Cross Reference List may be printed out, using the print facility within GX IEC 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.

Click on PLC Diagnostics to open the window shown below.

PLC diagnostics @
FLC panel Mondor start/stop
LED status |
I Aun ———
Stop monitor |
[_1BaTTY - !
[ JPROGE
Errar indication
Curient efrer |
Mo, | Detal | Enor message | Ewor step | Year/h
Mo emoi
< >

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.
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4.7 Project Documentation

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

= R CtriH
& Cpen.. Cha+0
Jose
b 5o
Sanvs 5.
Chrear ¥
g9 Crerce PLC Tupe

g Duld Shift-+ Ak D

i Rebuld ol ikt AlkC
Transter *
Crlive Pregram Chanae  Shift+ChlD

= Drowse, ..

}g Malke Crovs Referesun
Priist Setun. ..
Priri: Fregie. .. s ]
Brint...

¥ Charoe Secwity Lewel,
I] Charoe Paowaorde
L CAMELSECY,. WARDUSEL
2 CYMELSEC).. \Traming|PROIL

3 CAMELSECY. . WProjecisiTest
Cuit Ak+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

Object ;
— Project Tree
# Sdacted lome Clere

Currart Frofle©  [.SCDec Siarderd: 32 |
Loaded Prefile  [Z5rTne  tardarch o
Defaut Profle  [(5CDocStardad:

Delete | Froperties. . |
SetDetout | Li. |
Lozd |
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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

Gereid # Projeck Tree Framc logs | CoverPaocs | POUs ]
PageMurbeis | SFC |  LeftFoole Fighi Focter |
Scope i Cross Alelerercs |
FODU¢
" Cover Page ¥ FBD
[~ T able of Conterts ¥ IL/MELSEC IL

I Piyec! Tea W LD

[~ Cigss Alslererce ¥ SFC

¥ 5T

[T Aehal Vaishls L

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
PageMumbers | SFC | LeftFooler | RightFooter | PageNumbess | SFC | LeftFooter | RightFooter |
Scope ] Cross Reference | Scope ] Cross Reference
General / Project Tree | Frame Logos Caver Page ]| POUs | General / Project Tree Frame Logos | Cower Page | POLE ]
e e =t Header :
Lego: [C:\ME LSECAG IEC DEVELOF e = s,
Project - T T —— LogoLeft: |CA\MELSEC\GXIEC DEVELDPEF Browse..
Comment:  [TRAINING DOCLMENT Logo Aight : [C\MELSEC\GX IEC DEVELOPEF  Browser...
Titke : [TRAINING1
Pri. Number ; |M|'|'.TF|1 234 P
Pri. Managet : [JOHN VANRYNE
PLC Type:  |Fx2| Logo Bottom: |- \MELSEC\GX IEC DEVELOPEF  Browser...
0K l}i Cancel I Help oK Cancel Help

L
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Project Documentation

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 E

Scope ] Cross Reference

PageNurmbers | SFC LeftFooter | Right Footer

T " Daws ! (2572006
o | | ]
. | | 1 App. | |CE

Rev| Changs ‘ Data] Nams] Rel IFXZ"“ﬂ

Genetal / Project Tres | Frame Logns | Cowver Page | POUs |
General / Project Tree | Frame Logos | Cover Page | POUs |

Document Configuration F‘ﬁ_—<|

Seope | Cross Reference |
PageNumbers | GSFC | LeftFooter Right Footer
|'I'RAINING| Program Examples |

@ o jo

oK Caricel | Help |

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

POUs and General/Project Tree tabs.

Document Configuration rzl Document Configuration rZ|

Page Numbers | SFC | LeftFooter | Right Footer
Scope ] Cross Reference

General / Project Tree | Framelogos | CoverPage  POUs

¥ Header

I” Local Cross A eference
¥ Body

Netwarks |

I Netwark Cross Referencas
[ Network Variable Lists
I Cross ref, J var, list after netwerk:

(= Multiple object on a page

" Each obiect on a page

[" Use local variables in Cross Refererce

[ Show header occurences in Cross Reference

Page Mumbers | SFC | LeftFooter ] Right Footer |
Scope | Cross Reference
General / Project Tree ] Framelogos | CoverPage | POUs |

General : Project Tree :
Zoom: % Achual State
r* Condertad " Espandad
™ Momal
LD and FBD:

[ Mot separated
input/output pin
dirzetly connectad,

[ 0K E] Carcel Help
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Specification for SFC appearance and cross reference specifications, are available from the
SFC and Cross Reference tabs:

Document Configuration El, Document Configuration E|

Scope ] Cross Reference | General / Project Tree | Frame Logos | Cover Page ] POUs ]
Gerneral / Project Tree ] Frame Logos ] Cover Page [ POUs | Fage Numbers | SFC | Left Foater | Right Faater |
P age Numbers SFC | LeftFooter | Right Fooler | Scope Cioss Reference
[~ Call Tree
W Global Variables :
IV Main Network ;
I Macios 0 0l * Used Read/\Wiile
v Action Associations * Vaiiable
W Transitions ¥ More steps/actions/ " All addressas
IV Actions ::;d o " Addiess range |
— e — € Extemal Declarations

oK Cacel | Heb | oK Cancel | Hep |

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 E|
Object -
" Project Tree
* Selected ltems Close
Cunent Profile [Tta'rfmd ﬂ

Loaded Profile [

Default Profile [<5|:[)gc Standard>

YWalch
Delets ‘ Fropeities. . ‘

W Current Profile
is nat saved Sat Dafaul \ List. \

Save %J Load \
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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 acti-
vated; all subsequent responses from other contestants 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/0 List
— Inputs
X0 - Player1 Response Button
X1 - Player2 Response Button
X2 - Player3 Response Button
X3 - Player4 Response Button
X4 - Chairman Start Timing
X5 - Reset Game
—  Outputs
YO - Player1 Answer Lamp
Y1 - Player2 Answer Lamp
Y2 - Player3 Answer Lamp
Y3 - Player4d Answer Lamp
Y4 - Time-up Indication
Y5 - Question Timing

Training Manual GX IEC Developer 5-1



QUIZMASTER Program Example

5.1.1 Method

(@ Create a new project and name it “Quizmaster”.

@ Enter the following data into the Global Variables List:

Chss deniifiar | BT Addr Typa | Imitia!

AR (5L OEAL i‘fl:,-r:_mpnm;_- bam |FaLss
1vAR GLOBAL =|Pleyeid_Rexponas Ban FALBE
2V _GLDBEAL _ﬂ%'@nﬂjﬂlﬂiﬂ : j | FALEE
4’:":“:.".".“."'_-’-.]?.-‘?'— = |Plzyesd_Recponze L= yFALEE
= AlAR L CEA = I e San ‘I'FI‘i [
5vAR GlLORAY = [P e _{Eane pa FALSE
BlVAR_GLOBAL = |Pis et rocalo Wig |FALEE
WA GLDBAL EI'?'"‘I"‘%.""“"’" vo! || FALES
AR _GLOBAL = [Piayer® oo o _|Faise
BIVAR GLOBAL = |Fizyed Frecar Yia |FALSE
10[vAR_GLOBAL = |Quzston_Tawing 4 FALEE

| 11/VAR GLOBEAL = [lime_Cusglay | IS |0
12/ VAR _GLOBAL >|nime_up_rdacsior | | [FaLss

(® 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.

_— —

; 3 i Lo . I T e _ . . . . L e e e
Charman_Star_Tming - - - - -+ TemeSlat
i L)
3 "| Blestion Teming Latch Contral 5 :
‘ Trnw 5111!'1 Fleyer! indicator Flayecd indcator FlayeS ndicstor Flayosd indicaior Smndﬁ (,Luunm Question_Timing
| 7} 7} 7, 'k i (¥
Duestim Tn'rinw
—
3 B Drkuthifﬂunrd:ﬁﬂyﬂhﬁhpﬂﬂq Timer}
Quesiion Tn-rmg Time_Puaice - T TON
] L _--|..r I, M Q Tan Pulee
: A e Tnnu- HBase—PT _ET TH_ Gen
4 Count geconds while timing Counter’
Time_Pulse |
1 cu | Eaconds Courter
' ‘ ‘ ‘Count_Recet RESET C¥ ——Caount_Val
‘ 10— Py . '
Seconds: Counter ' o+ - Time Ug-indicetor v ’ ' . :
e . : J'--- — e
l_ O V. 5. A I S R G Bl GR
Heoet_ Garme PLB M
N Eno
!—L-uuni: rnui
7 || B - | D tre Ansiog Outast 1 for displaying tha time
TRLIE |
8 ah"’"e!o'
2K L “ 8 s SR T 5 l Tml _Dieplay
Count_Val— B 5 L e e e el ok
. m S Ser O v PR -
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The finalised Header of the “Game_Control” POU should read as follows

| Class idemifier | Type In tial Commant

] s = Time_Stan RO _JFALEE
i 1| vVAR = |Tine_Pulss BodL IFALSE

BYAR =B _Gen TIME ! bt

sl\’m_ﬂ ONETANT - Tllln_l:h“ TIME JT#

4[VAT =|Count_Rese | (I _|FaLsE

5|YAR = |Seconds_Counter BoOOL FALSE

BlvaAR =|Count Val! T i

fIvVAR = Timer! TON

VAR ~ |Countzn] CTu !

9| vAR ~|Corfic_Aralng 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:

Flayer | Interiozk Loge

Flirari_ﬂa:s;q:nsu Question_Timing FlayeZ indicalor Playerd indicator  Flayerd indicaior - Reset - Gama P'Iafiﬂ_-lﬂdil;atur
11 1 irh ] il il
Player]_indicstor
O
Flayer ZI-erlock Loge

13 ¢} L)

Flaye2_Response Question_Timing Fli'fi‘l_'thiln' Flaywe3 indicstor Flayerd indicstor  ReselGame PlayeiZ dndicatar
| | a ] Il ) §
Fluﬂ--ﬁ_ni‘lmmr
'3' = [ Flnyar 3 irdariozk Logic

Flarar3_IF"|:nur-1.l Du“th_'TL-mg Fll[lr'i_*nr-tmr Fll-fvl_'niccﬂr =iqlr1_ln}d-clinr F'll'lt_'Gllﬂ'-i Playeid_indicatar
i i . ir ir {1 |1 ()

F‘lﬂ.'ffﬂ -'n!nr,lnr
| {1

i 4 |” Player 4 Interlock Logic

Played Resporse Ouestion_Twming Player] intcalor Playes? indator PlayeS indicator ¢ Reset :Game Playsid indicalor
| . - = . J : — _f} __-'FE_ ._;J.. et ._:Ir]_. .1‘_":.
| Playerd indicstor

! it

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

Class Identifier Type Initial Comment
0%AR =
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Program Example

@ 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:

HE Project [de\_Mitsubishi\Projekte’, IX_Serie ¢
2] ﬁ' Library_Pool
- @8 Parameter

& PLC

o Network

R Module Configuration

o] Task_Pool 1
© o Q—uz (ri = 31, Event = TRU—————__y, POU name Comment
§ DUT_Pool p{Game_Control 1
# Global_vars 1|Player Logic £
- ‘w8 poU_Pool
- @¥ Game_Contral [PRG]
" Header
{0} Body [LD])
=9 Player_Logc [PRG]
W Header
43+ Body 1]

Add the following networks to the POU “Game_Control” to start the analogue output to

channel 1, which is connected to the gauge.

B Config_Analog -+ - - | Starting the aralogue Output
1 e -
9 ) | Setling of “Dperaling condition setiing request™ T
t 1 ——EN 'E“; | awovl X06  Module Ready
e Y3 Operating condition setting request
.EI— 5 l‘l _u“ﬁc LIAGO: DA comersion enshle/deablo
SET_M
EN END
d — o7
10 | Resetiing of "Operating condition setiing raguest™
g ' ' RST M
Yo7 EN ENO;
KOG — . d— Y07
KOT —o
';[ Enable Outpu 1o channal | ) ) ) o o
1
1 AND
i Y06  Enablz Oulput te Channel 1
! | X0B— Y05 e e !
i  RIF— AND SET_M e
| . i . 4 EN END A . e . el
| - Y07 —2  x g—Config_Analog - - - - - - - -
12 UV e " e 8 Bl TS R m i b B Din B EONTRS DA sy G MY DESGP SERR D pn o ToR b SRR 0 H5ip
End:
o R R R e Oy P S CITLT STLM C p
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QUIZMASTER

5.1.2 Quizmaster - Principle of Operation

Q ® ©®©6& ©® 6 6

®

Enter, test and save the project “Quizmaster” including annotation.
Download the project to the FX-SERIES PLC.

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

Momentarily switch input X4 to begin contestant answer response timing.

Wait for initial contestant response from X0, X1, X2 or X3 and latch appropriate contestant
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.

At end 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 1 second 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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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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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 output
Outputs One output One output
Multiple Oufputs
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

Centigrade = 9

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.

New POU {Project) ]

" PRG @ FUN © FB

Language of the Bodw

Furichon Block Diagram
Instruction List

Laddar Diagram
Stuctured Text

Result type of FUIN:

INT ~

Centigrade will now have appeared on the POU tree:

- @& pPOU_Pool
= {}" CENTIGRADE [FUN: INT]
o Header
#60} Body [FBD]

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

This time click the “FUN” option, instead of “PRG.”
— Select Function Block Diagram as the editor.

Mame: |CENTIGRADE oK The Result Type of FUN should be left as INT
Clags Cansal (Integer type)-

8 project Object Edit Tools Online Debug VYiew Extras Window Help

=E &k B o FS9 s enHBE
alx
[ Project [C:\MELSEC,GX IEC Developer |
+ :n' Library_Pool
- @@ Parameter
G PLC
,r" e twork
) Module Configuration
'ﬂ-} Task_Pool
44 DUT_Pool
L@ Global_vars
- lmg pou_pool
= 4" CENTIGRADE [FUM: INT]

*J Header osmemae———

00 [Body [FED]|
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Selecting the Function:

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

Funection Block Selection

Libranes: Dperators:
[SuB
|GE A
GT
’ LE
L _ N I%;
3 MUL
L_astHacen_!I;_e Used: i !NE
DR
& @l Bzt -
. >
Operator Type W Minimizs dialog
" Al Types after apply
" Funchons
(" Funchon Blocks Close
Nuribes of Pins: |2 Help |

EE

@ 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 |- N o1 |
C L e - T |
"= Irterconnaect Moda |
N Auto Conneck

e Qutput Yarisble
DF opfFubfFE

LE0m
2EMUL-Z
PSLE

Wi 3 |
Alternatively, click on the toolbar button .

(@ Declare the variable “Fahrenheit” by simply typingitinto, . . . . . . . . .
the variable area: S SUE
Fahrenheit —— —
= B

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-
Defiﬂﬁ-‘DCﬁ'---M Cancel | able, click Define Local.

Dptions...

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

GX IEC Dewveloper 6.10

Yanable doesn't exist in the header hor in the GWL

Variable Selection (Mode NewVar)

Scope Wariahles Class
<AL |CENTIGRADE WAR_INPUT b
<Global Variables: CENTIGRADE Identifier
Manufacturer_Lib R
Standard_Lib [Fabrenhei
o5 | > Address
Type |
]ANY_NLIM vi Type
Type Class llNT \ I:]
15imple Tupes ‘ﬂ Iitial .
[ECE1131-3 b == 3 | =1
I Cormnment
v Minimize Dialog after apply (lessEm T
Apply I H Esrer I Mesw O I
Close Help Define M
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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 it by opening the header.

Declaring Constants

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

Fahrenheit ——
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).

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

Variable Selection

Scope Yariables

ALLY
<G lobal Vanables:

tanufacturer_Lib
Standard_Lib

e || -

Type
| &NY_NUM |
Type Claz=s

lSimpIe Tupes x|
IEC B1131-3

|

v Minimize Dialog after apply

Appky I

Mew On J

Cloze

Help
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CENTIGRADE is automatically placed in the header variable list as itis 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 Identifier Type Initial Camment
ofvAR_INPUT = IFahrenneit | |mT |0 |
NOTE 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!
Temperature - GX |EC Developer - [CENTIGRADE [FUN: INT] Body [FBD]]
) project Object Edt Tools Onlne Debug Wiew Extras ‘Window Help
b= = =Y RSl AR S R = FoE B TFueaw e oD
sl [Frmm—
BT Project [CAMELSEC\GX IEC Developer 1| | || -« o o o
: LII-‘ baramcien Fahrenheit— - M o | CENTIGRADE - - -
- @& Parameter ahrenheit —— R
G PLE e — N g 9 e
A Netwok |l oy P T
El Module Confiquration | | A
D Task_Pool
(5% DUT_Pool Compile/Check Messages
8" Global_vars EribisWovnic
) Eig :]?PE:::IIGRADE [FUM: TNT] <EENT\BHA§E [FLIN: INT] Body [FED]>
& Hecdr CEENTIGRADE [P, INT] Heaces
(1 Warmings
Click to check
the program
< il »
I Minimize Dialog aftershow
Showy I ] 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”:
Mew POU (Project)
1 arne: |F'n:u:ess
i Claszsz
® PRG (" FUN © FH
Language of the Body:
Function Block Diagram
Ingtruction Lizt
Ladder Diagram
MELSEL Instruction List
Sequential Function Chart
Structured Test
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@ Open up (Double Click) the body of Ladder POU “Process” in| = 3" process [PRi]
the project POU pool. g Header

ﬂ:@ Body [FED]

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 |Z| _' @

Libraries; / Operatars:
il L ]CENTIGH.&DE

Manufacturer_Lib

Standard, Lib \
| =

Last Recently Used:

@0 ~

@UL-2 o

el IR p:|

1 X

5= = 0 | | e
| Dperatar Type v Miririze dialog

10 Al Types after apply

|"" Operatars
| ; Apply k
| Functions

| Function Blocks | %
Murmber 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:

CENTIGRADE
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 B I [=] B3]
Class |dentifier MIT-Addr. | IEC-Addr Type Initial =]
0 YAR GLOBAL *|Deg_F 0o WhMWO.0  |INT 0
1[VAR_GLOBAL ~|Deg_C D1 MWD 1 [INT - HE

=
4 | 3

The Body of the POU “Process" should read:

o CENTIGRADE S
- Deg_F —— Fahrenheit ey -

® gregt? a new task in the Task Poolnamed @ Project [C:\MELSEC".GX IEC Developer
Main®. + Lm Library_Pool
- Parameter
e PLC
¥ Mebwaork

£l Module Configuration
- L{B Task _Pool
&' [Main {Prio = 31, Event = TRUE)|

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

POLU narme Comrment

0 Process [DJ

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

cess [PRG] Body [FBD]]

Wiew Extras  Window Help

A CENTIGRADE | .
- Deg F-—— Fahrenheit (——Deg -
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Following compilation the following should be displayed:

Compile/Check Messages

Ertarsfwd armings:

Uzed Systemn Bitz: O of 4096
|Jzed SFC Flags: O of 8152
ged Timers: 0 of 1334

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

Jzed Labels: 1 of 2048

Uzed Interupt Labels: O of 256

Used Program steps:
b awirmumn: 28672
Mair 26
Total 26

0 errarz
[inisrmings

I Minimize Dialog after show

Show I

=

-
?

Help |

il

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

Monitoring the program

C

@ Transfer the project to the PLC and monitor this network using the Monitor button on

the toolbar:

Deg_F =0-—— Fahrenheit

CENTIGRADE

—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:

. | Double Click.

Current Walue: 0

e CENTIERADE |- = - -
Deg_F = 0-—— Fahrenheit —Deg C
Modify variable value
‘Yariable: IDeg_F
Type: INT [ Hexadecimal

W Value: ISE

:_1?.

X

Cancel |

Help |

For reference, 100 deg F = 37

deg C (actual 37.7 deg C)

Training Manual GX IEC Developer



Functions and Function Blocks

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.

- @3 pou_pool ‘ |

ci 8 CENTIGRADE ST
g Header B open
fen} Body [FBI ¢ check
- G2 Process [PRG]

g Header | Y Cut
“FE0} Body [FEI Copy-ath——

& Paste

# Delete

= g

—-IF o o] Mew POLL,,
8 Check
¥

S
¥ By Copy
f

Paste

@ Right Click on the POU pool icon of the project and select Paste.

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

‘CENTIGRADE1":

ZRT¥0u_Pool

- :D- CEMTIGRADE [FUM: INT]
g Header
‘FG0L Body [FED]
" CEMTIGRADEL [FUM: INT]
—|-Gr3 Process [PRE]

g Header

‘FG0L 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.

+ IF
- Q3 Process [PRG]

g Header

Click to select

B0} Body [FED]

]
& open
@ Check
& oo
Copy
Paste
X
#h

Delete

Find...
Replace. ..

Imnport...

4

H Export, ..
&) Prirt

& Prink Prewiew

Rename...

Cormment. ..

IE Expand

Extended Information
Sorting Criteria, ..
Settings L4

Propertigs. ..
[

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

Function Information @

M ame:
Size:

Fresult Type:

Type:

Language:

Last Change;

| #ae

Securty Lewel

|CENTIGRADET

Ve

45 Bytes

aK |

Cancel

e B

I Use with EN/END

[FUN |

|Functi0n Block Diagram Li

12/07/20051323:39

I Allow Read dccess for lower Lewvels

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

- fF" CENTIGRADE1 [FUM: REAL]

& [Fescer

JFGOL Body [FED]

B

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

Class

0WVAR_INPUT

Identifier
ﬂFahrenheit

| |REAL

Type

[Llpo

Initial

Cormment
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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:

NB: Remember to alter CENTIGRADE to CENTIGRADE1.

@ 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:

£52 Global Variable List : - |0 x|
Class Identifier MIT-Addr. | IEC-Addr Type Initial =
0j|VAR_GLOBAL *|Deg_F 0o YhMWO.0  [INT 0
1|VAR GLOBAL > |Deg C 01 %hWO .1 [INT .0
Z{VAR_GLOBAL ¥ |Deg_F_Real D2 %MD02 |REAL 0o
3|VAR_GLOBAL ¥ |Deg_C| Real D4 %MD0.4  |REAL 0o
«| | a

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

Function Block Selection

Librariss: O perators;
<ALL ]EENTIGFIADH

CEMTIGRADE

b anufacturer_Lib
Standard_Lib
b [ |

i

Last Fecenty Used:
CENTIGRADE

‘__ 1|

|

v Minimize dialog
after apply

| Funchions
| ™ Function Blocks | Cloze

Murnber of Pins: Help

i Operatar Type
Al Types
I Dperatars

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:

: CEMTIGRADE o
Deg F—— Fahrenheit ——Deg C -
: CEMTIGRADE! oo
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=00-—— Fahrenheit ——Deg C Real =-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 BI_ock (FB) with a language | ... [5TaR DELTA
Body type Ladder Diagram. ol
£k Cancel
" PRG ¢ FUN ' FB
Language of the Body:
Function Block Diagram
Instuction 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 _JFaLsE
1/WAR_INPUT ~[sTOP BOOL . |FALSE
2 WAR_INPUT ~ [OVERLOAD BOOL _|FALSE
3 VAR_INPUT ~ [TIME_SET INT o
4 VAR_OUTPUT ~ [DELTA_COIL BOOL _|FALSE
5 VAR_OUTPUT ~ [3TAR_COIL BOOL _|FALSE
B VAR_OUTPUT ~ [TIME_COUNT INT []o

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

6-14
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(® Open the body and build the ladder networks as shown below:

START - < BTOPR GVERLOAD DELTA COL - - STAR: COIL -
! 17 § 171 171 [ *
. STAR-COl: | - -
ETAR. COIL MB013  pELIA COIL MNCP W
| | F -1 BN ENOL- - -
_ d —TIME_COUNT
3
‘ . ‘= EQ DELTA_GOIL -
TIME_COLNT — (5%
TIME_SET
4 . ETOP DELTA GOIL
{ }§ |A
OVERLOAD - - P oE v e e
t 1 | 1 - MOV - - - -
S EM ERG- - - - - -
Mgmz 0—3s d —TIME_COUNT

@ Check the Body, there should be no errors and no warnings!

START - - - STOF - GWERLOAD DELTA BOIL - STAR- COL - -
| 1 | ——Is1 1] {3
! . ETAllQ-_ COlL:
STaR COl. - - MB013 - - DELTA COL INCR. M [
1 11 1 | i En END
Emors/w/zrnings
3 - i i i:‘ﬁr:"n_h:l'r.a'|rrr';aul,'p'r-:;'.
- TIME_COIL —
- TIVEBASE
4 ETOP
I | ——
QVERLOAD
i 1
£ 3 < »
- MB002 - h
-! . -_ [T Mnmizs Dhaiog alter thos
son Ife=] =1 |
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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
PRG and FBD (Function Block Diagram) as the

language of the body.

-- gz pou_pool

- Q@ MOTOR_CONTROL [PRG]

g Header
o)

---{F STAR_DELTA [FE]

o Header

Juok Body [LD]

Creating new Global Variables List

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

Assigning Instance Names

@ Open the 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:

i2E Llobal variable List =|0] x|
| Clazs Idarifer | WiT-addr [EC-Addr Tips Initial =

0] vAR_GLOBAL * |STARTY | W =00l FALSE
'I].'.a.-ke:_l'-l OBAL i) STO™ I 1 L’+ <1 B0 .._ FALSE |
2lvAR_GLOBAL * | OVERLOAD! = %2 BOOL FALSE
3| VAR_GLORA] v [STAR COLY lvon “0X 800 FALGE
4| VAR _GLOBAL w|CELTA COLY [¥or %01 |s0oL i
&'YAR GLOBAL = |TIME COL! {00 %WMWOD |INT 0
8|VAR GLOBAL v |START? !_ "G BOOL FALSE
7IVAR GLOBAL vlETOR [xa LT B00L FALSE
B|VAR_GLOBAL =|OVERLCAD2 [& |%0E BOOL ILJFALSE |
gvAR GLOBAL v|STAR COL2 Y02 %0X2  |sooL FALSE |
10| VAR_GLOBAL »IDELTA COL2 03 L0X3 800L | |FALSE
11]VAR_GLOBAL ~|TIME_COL2 D1 %WWO.1 |INT b

Libraries:

Operatars:

M anufacturer_Lib

Standard_Lib
£S5 &

Last Recently Used:

Lol *
r Operatar Type——
:1"' &l Types |
|~ Dperatars
ll'* Functions
(£ b uinghon Blocks:
MHumber af Pins:

|STAR_DELTA

o ]l

¥ Minimize dialog
after apply

Close 4
Help

STARLDELTS | - -
4 < kK. e
- START DELTACDIL - - - -
- STOP STARTCOL - - - -
- OVERLOAD TIME colL - - - -
- TIMEBASE [ o
....... Q ¥ ¥ 5 ¥ 5 . 5 ¥ i
; STAR DELTA | B
— EN ; ENQ PR
~ START DELTACOIL - - - -
—SefER STAR COLL — - - -
_OVERLOAD  TIMEGCOL - - - -
_ TIMEBASE P s 5
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(@ Assign ‘instance names’ to both |
instances of the Function Block,
STAR_DELTA by typing MCC1 and Wanahle dossr't exizt in the header hor in the GYL
MCC2 into the Instance names above a0 e |
each Instance of the FB. At the system | L=ttt em'oca”'w —

prompt, click Define Local. Options...

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

- [mcer} -
STAR DELTA

GX IEC Developer 6.10

= EMD 3
START DELTA, COIL B
- 5TOFR STAR _COIL -
- OVERLOAD TIME COIL -
- TIMEBASE I
Yariable Selection (Mode MewVar) =
Scope Wariables B
2 e MCo2 [vaR ~Il
<Global Yariables> +MCC1 | dentifier
tanufacturer_Lib
Standard Lib MCC2
£ | 5 Address
Tepe |
\STER_DELTA  =| Type
Twpe Class |STAR_DELTA _|
|Functiu:un Blocks LI [ kil
IECE1131-3 b A 3 | Al

‘VAFH MCC2: 5TAR_DELTA; Carmment

v Minimize Dialog after apply il Ml

Apply ] =i | W CIFf ]

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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Assigning Variables to a Function Block

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

- MCCT - .-
SN STAR_DELTA |
. TRUE— EN ENO — - - - - - - -
START! —— START DELTA_COIL Ir—-DELTA_CDIU :
.STOP1 — STOP STAR_COIL l—-STAR cot. -
OVERLOADT —— OVERLOAD TIME_COIL —TIME_COILT -
: 10— TIMEBASE
SRR STAR_DELTA |
. TRUE— EN ENO S
STARTZ—— START DELTA_COIL Ir—-DELTA_CDILE :
. . .5TOPZ—— STOP STAR_COIL l—-STAR colz -
OVERLOADZ —— OVERLOAD TIME_COIL ——TIME_COIL? -
: 15 TIMEBASE

NOTES Mitsubishi addresses or symbolic declarations

ventions.

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, ]
+ Lm Library_Pool
- Parameter

S PLE

A Mebwark

Elll Module Configuration
4D Task_Pool
¢ MAIN (Prio = 31, Event = TRUE)
55 DUT_Pool
g
5@ MOTOR_CONTROL [PRE]

% pOU_Pool
g Header

B0} Body [FED]
{F STAR_DELTA [FE]

o Header

Ao} Body [LD]
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(@ Double click on the task and bind the POU “MOTOR_CONTROL” to the task “MAIN”:

FOU narme Comrment
D|MDTDR COMTROL |U

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

Find unused Variables

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

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

L ate Yari abies Unused global and local variables will be detected in the
Find Unused Yariables — whole project, excluding the user libraries.

E Export Wariables

Inteligent Funckion Ukility *

Options ...

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 TN x|

The following vanables are never accessed in the project. Unused vanables declared in
user libranes are not isted You can delete uriwanted vanables b celeching them and
pressing the Delete Yanables button

Unused variables;

-1 [¥ Global ¥Yanable List
¥ Data_Clock
¥ Data_Stoe
[T Data_Lookup
[T Data_Pante
= Data_Lookupl
[¥ START
¥ STOP

r

[T Show egtended infarmation

Select All Select None Delete Vanahles |

Cloze I
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Functions and Function Blocks Creating a Function Block

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 * Progiam
dOWnload: (* PLC-Parameter and Program

DOWwMNLOAD object

Drive: |D: Prograrn mermany ﬂ
[ Init System Addreszes

v Download Autoexec File

DO LOAD source information
" Mo Informaliﬂ/
(* Symbolic

Drive: |D: Prograrn marnany j

| UPLOAD mode

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

Compile/Check Messages

Ertors arnings:

Uzed System Bits: 16 of 4096
Uzed SFC Flags: 0 of 8132
Used Timers: 0 of 1984

Uszed dcumlt Timers: D of O
Used Counters: 0 of 512

Uzed Labels: 2 of 2048

Uzed Interupt Labels: 0 of 256

|

Uszed Program steps:
b amirnurn: 28672
Main: 119 =
Total: 119

0 enorz

[ Minimize Dialog after show

Show I J Cloze :‘] Help |

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

- MCGT - .-
SRR STAR_DELTA |
. TRUE—— EN ENO - - - -
START!—— START DELTA COIL  DELTA COILY
.. .STOP1—— STOP STAR COIL —STAR COILT
OVERLOAD1 —— OVERLOAD TIME_COIL —TIME_COILT =10 -
o 10— TIMEBASE ST
- MCG2 -
SRR STAR_DELTA |
. TRUE — EN ENO - - - -
STARTZ — START DELTA COIL — DELTA COLZ -
. . .STOP2— STOP STAR COIL —STAR COIL
OVERLOADZ —— OVERLOAD TIME_COIL —TIME_COIL2 =10 -
o 15— TIMEBASE ST
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Execution options of Function Blocks Functions and Function Blocks

6.3 Execution options of Function Blocks

Function blocks can be executed in different ways:

@® Macrocode execution
® MC - MCR execution
® Use with EN/ENO

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

Function Information @

Narme: [STAR_DELTA
Size: 36 Bytes Cancel

v Lze Macrocode

W Lse MC/ MCR Corment...|
W Use with ENJERND
Type: |FE _v_J
Language: |LadderDiagram ~| FB :
— | Execution
Last Change:  17/07/200515:18:12 Options
Security Level-

T T G e e o ] Gl

[ 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 Each instance uses internal system labels (pointers).
execute a function block instance.

Consequence: The number of function Consequence: Since the number of available system labels is
blocks you can use is only limited by the limited {FX: 128, A: 256, Q: 1024) you cannot use more than a
size of the PLC memory as function blocks | theoretical limited number of function blocks. In practice this number

are independent of system labels. is even smaller as system labels are also required for other internal
processes.

User-ariented execution of the function Implementation of the function block construct in conformity with the

block IEC 61131-3 standard

Mo restrictions on the handling of timers Restrictions on the handling of timers and coils within the function
and coils within the function block. block (subroutines).
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Functions and Function Blocks Execution options of Function Blocks

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:

- MOCT -
S STAR_DELTA |
L HIF —— EN ENO C
. START1— START DELTA_COILl_. DELTA_COILT -
.STOP1—— STOP STAR_COIL —STAR_COLLT
OVERLOAD1 —— OVERLOAD TIME_COUNT | TIME_COIL -
10— TIMEBASE F R
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Advanced Monitoring Functions

Entry Data Monitoring

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+FS
BB Entry Data Monitor  Shift+CtreFS
Modify variable value Chrl+F9
&% Online-Change Mode
(= monitoring Mode Shift+ESC
Statt | Stop PLC Alt+s
+ PLC Skatus
PLC Keyword 4
PLC Clear 4
The following table will be displayed:
Fos | Address [(MIT) Wane Values [dec)
1| I
Z
3
4
5
&
-
=
a
10
11
1z
13
14
15
16
17 Eg]
13
7-1
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Entry Data Monitoring Advanced Monitoring Functions

@ 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. In the head of the table, move the cursor over the left border of the column you
want to alter. Then press the left mouse button and move the border to the left or right.
Release the left mouse button at the desired position.

Poa Addreses (HIT) HNaxme Valuz (dec|

L D0 TIME COTL1 0
2 D1 TIME_COILZ 0

- 3 %00 START1 0
& xo01 STOP1 0
5 X0z OVERLOADL 0
5 X093 STARTZ 0
? X0l STOP2 0
g XO05 OVERLOADZ 0

7.1.1 Customising the EDM

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

Fos | Address |MIT) Name Value (dec)
| . s - = |
-0 S LO:L A Insert Objects. .. F2
2z |n1 TIME_COIL2 Next Object o
<l X00 START1
i Y01 STOP1 Insert Forced lnouts
5 |¥02 OVERLOAD1 InsET SELInputs
6 , X003 START?2 Insert Set OUgJUtS
7 %04 STOP2 Clear Device File
8 | 305 OVERLOADZ !nsert Row Irs
= Delele Del
10 Delete &l
i Read from PLC
_iz | Write toPLC...
13
14 read from Fle, .,
15 write LOFilg.. .
16 |
|5 | Always on top
18
i9
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Advanced Monitoring Functions

Entry Data Monitoring

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

Setup @
Pos Field P | Close J
1 [iddress (HIT) i}
5 Neme | Cancel
3 Value [dec)
4 Read Setup... |
2 Wdrike Sefup... |
6 4
z
Password.. ‘
8 —_—
) |5 Security on |

" Dan't search varables in GYL

s

I Manitor anly visible objects in windaw

Pos | Field 51 e |
1

1 |iddress (MIT)

jNa:me . - 1 LCancel
= = Field List... F2

2

2, :Va lue {dec)

g | Insert Row  Ins

] Delete Row Del

| Delete Al & Setup.. |
= —
B

2 == Security on |

I” Dot search vaniables in GYL

I Moritar anly visible obiects in windos

Setup @
Pas Field ] \&J

liddress (MIT)

£

. I Cancel

2 = [
3 MName

4 Value (dec) Fead Setup... |
J Wirite Setup... |
6 R Cabis o a2l
! Passward, ., I
=] | Pt ooy it ot LT |
28 = Securty on |

[ Dor't search wariables in GYL

[ Monitor orly visible objects in windaw

select Address (IEC) from the list as shown.
= B
R ield List B—
2 Cancel
3 Narml |[Address [MIT) =5
4 .Val ﬁoarnnqlgent ad Setup...
‘: ?:';gs ) te Setup..
= Ea:ue {bint]] =
alue [oc
= :’;alue EEeﬂ] . bzaord...
2 = Ecurity on
Ok | Cancel ‘ Q
[~ Don't
I Maritar anly visible objects in window
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7.1.2

NOTE

@ Click OK and the item will be added to the EDM EF
layout. Add Value (hex) to the Pos 5 field in the

X

table Pos| = Field B Close I
1 |Address (MIT)
2 |iddress (IEC) ﬂ_l
3 |Name
4 |Value (dec) Fiead Setup.. |
5 [Value (hex) ey
coH 4|
7

Password... |

=}
2 - Secunty on |

[ Don't search variables in GYL
™ Monitar anly wisible obiects in window

W List global vanables used in PO

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

Pos |Address (MIT) Addzess |IEC) Nexe Value (dec| Valus (nex)
1 |p0 3000, 0 TINE_COIL1 0 0
2 Int Y00, L TINE_COIL2 0 0
3 |xo0 % IX0 START1 0 0
4 |x01 yI2 8TeRL 0 0
5 |x02 $I%2 OVERLORD 1 0 0
6 |XD3 3113 START2 0 0
7 |x04 ¥1%4 STOP2 0 0
8 |xDS Y155 CNVERLOAD2 0 0

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

Monitor Limitations

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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Advanced Monitoring Functions

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 |Aadress (NIT)|Adaress (IZC) | Nare
1L |ro 0.0 TINE_COILL
2 ;M % ANO. 1 TINE_COIL2
3 |x00 % IX0 STARTL

4 |x01 % [X1 STOP1
5 |xcz % IX2 OVERLOADL
6 |x03 % IX3 START2

7 |x04 % [X4 STOPZ

8 |X0s % [XS OUERLOLD2
jo_ Double click to toggle /1O
i1

12

13

14

Velue |dec) |Value (hex)

IDDCID!—IDL_:
=

A
]
i

Qo

o
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7.2 Monitoring Headers
Another facility available, whilst in Monitor Mode and with Transfer Setup F
the POU body highlighted, is the Monitor Header function
in the Online menu. It is also available from the Online Pl Stert Menitaring ChrlFE
Toolbar Stop Monitoring Alt+Fa

@ Manitar Header Shift+AlE+HFE
=

Entry Data Monitor  Shift+Ceel+Fa
MadiFy Yariable Yalue Chr+F9

q','; Cnline-Change Mode

@ Maritaring Made Shift+ESIC
Start I Cycle Manitar,
St I Cyele Monibar

Change Instance,

Start | Stop PLC Alt+5
PLE Redundancy Mads

|T FLC Status

PLC Kewword 4
Set PLC Time
30 Simulstar
PLC Clear r

Format Drive

File Infm

Close communications

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

Pos Address (MIT)  Address (IEC| Heume Valu= (dec| |Valu= (hex)
T ] ~NOTCR_CONTROL

2 |X00 +IX0 START1 1 1
3 X0t $1X1 370P1 : 0
4 X0z $1X2 CURRLOADA 0 0
s Y01 $0X1 DELTA_COIL1 1 L
6 Yoo $QX0 STAR COTLL 0 0
7 oo AAND.0 TINE_COILL 10 A
8 xo3 $1X3 STARTZ 0 0
8 X04 $ 14 S70P2 0
10 X0S $1%5 CVERLOADZ 1 1
11 Y03 10X3 DELTA COILZ 0 0
12 D1 LNW0. 1 TIME_COIL2 0 0
13 Yo2 sOX2 3TRR_COIL2 0 o
14 +fiCC1

15 +NCC2

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

c

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

i
B

Zkart Monitaring

SO Monitering

Mamitar Header ShiFEA R A
@ Entry Data Monitor  Shift+Ctrl+F8

Modify Yariahle Value

AlbHFE

Chrl+Fg

@ o«

onlme-Change Mode
Monitering Mode

Skart In Cyile Maonitar, ..
Star In) Cyele Wanikar

Shift+ESC

Change Instance, . .

FLE Redundancy Mode
Skart [ Stop PLC

BLE Status

PLC Kewword

Set PLC Time

Alt+5

5% Simulatar

PLC Clear
Format 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 FX PLC’s.
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Simultaneous Monitoring of Header and Body
Here is an example of Monitoring a POU and its header simultaneously:

| STAR_COILA

| TIME_COILI

| START
370P2

TA_COIL2
| TIEE_COIL2
| STAR_COIL2
| +HCC1

STAR CO X
TIME_COL!I =10
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Monitoring Mitsubishi “Transfer Form” Objects

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:

Po3 |Address (NIT) Address |IEG) Nedre Value (dec) Value (hex)

_1 oo £BV0.0 TIME_COTL1 10 %
2 Inl XBVO. 1 TIME COIL2Z o ]

3 |200 0 %IXO STARTL 1 1

a |Io01 $IX1 3TOP1 0 D
5 |xo2 $TX2 OVERLOAD1 0 0
& |xm X I3 START2 o 0

7 [z04 5 IN4 STOPZ o 0

8 |305 5 IXS5 QVERLOADZ 1 1
K1XS 1 1

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.

sep

setn

Pas Field ‘ | | Poz Field A | Close |

1 |iddress (MIT) 1 |Address (MIT)
2 |hddress (IEC) | 2 |Addreas (IEC) i |
3 |Mame 3 |Name
4 Value (dec) Read Setup... | 4 |value (dec) Bead Setup. . |

ﬂvalue (hew) Wik Setip. | 5 |Value (hex) Wike Setip, |
= &
! Pazzword. | E FPazzword. |
=] =}
9 % Secunty on | 3 5 Securty on |

¥ Dont search variables in GYL D

I~ Monitar only visible objects in window ¥ Manitor only visible objects in windeaw

¥ 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.

................... MCC1 P, 5 % § 5 i § § . 7 § 7 § gL
.............. STAR_DELTA | o OB OB OB O OB OH R OP
---------- TRUE —— EN o
--------- START! — START DELTA COIL —DELTA COILY - - - -
---------- STOP1— STOP STAR COIL (—STAR COILT: - -« - -
------- OVERLOADT —— OVERLOAD TIME_COIL —TIME COILT =10 - - -

----------- 10— TIMEBASE [0 BP0 W v

Modify variable value

I “ariable: STARTY [Forced)] kK

-------- Fress OK if you want to toggle the boolean device. Cancel

Ik

[ Do rat ghow thiz warking during futher manitaring Help

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.

B CONVEYOR_1 [PRG] Body [LD] / > MONITORING < =] 3
¥ - SMPUT 2 - - - R NPT -4 - EUATRUIE: fl: oo c - oTve e o 2T E et 3

(] I I I [ TIPS PR SN AR F

EMABLE-BIT - - - - - - - - . . . MOV | ..................

Jr EM  ENO r .................

......... \/ALUE = 3855_ =3 d '_.DD = 3855 P L

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

Body and click on the Monitor mode C button. The following dialogue choice window will

be displayed:

FB Instance Selection @

0.

3
Cancel
S

MOTOR CONTROL.MEET
MOTOR_COMTROL.MCC2

Clear

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

START ETOP - GWERLOAD DELTA_COIL STAR._COIL
. | . 7 |f ’ )
STAR_COIL
2 A
STAR COIL MB013 DELTA COIL INCP M
] ! EN “ENO
d TIME_COIL=0
N 1 o 5 o s w3 @ e R @ e B S & R R @ e e aER e w6 e R e % L ® R W e
. EGY s ¢ - - [:ELT,‘.\_['C”.‘_ .....
TIME_COIL =0 8
TIMEBASE = 10
4 STOP DELTA_GCOIL
. t - . R
OVERLOAD
1 I 4 MOV M
EN  ENO
D802 0 3 d —TIME COIL=0 -
| 3 i

In this manner every instance of any Function Block may be monitored autonomously.
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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 registrati un,ﬂ:aru:em ] L[
Device Set forced ON | Cancelit |
— |

Set forced OFF
No. | Dewice ON/OFF |No.| Dewice ON/OFF
bt 17
Fa 18
3 19
B 20
3 21
6 22
7 ed
B 24
8 25
10 26
il 27
12 28
13 29
14 30
15 gl
18 32

Export forced device list |

Import forced device list |

Update status |

Clear &l |

Close |

FLC Diagnostics. ..
Metwork Diagnostics. .,
Ethernet Diaanostics., .
CC-Link: Diagnostics...
SJyskem Monitar..,
onlimeModule Change...

Device Edi. .,

Buffer Memory Batch ...

Syskem Errors Shift+al+E
Lser Errors alt+U

HW Diagnostics

acan

Farced Inpuk Cukpsut Feaisteakion/Cancellstion . ..
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@ EnterX10and X11 into the Device dialogue box and click on the Set Forced ON button for

both variables:

3l

[ i¢]

S

foce oxedarace v |

irect ixas pace v |

W‘!\bl ou| Nl

® To toggle the status of X10 or X11, double
click the left mouse button over the
ON/OFF status cell.

Dence SettocetOn | Concet |
Sol krcad OFF

Bo. | Device | OK/OFr |Mo.| Pevice oN/orr
A ix00 OFF 13
"apol ox 18]
’§| 12|
4 20
5] L
& 22
T :m
&/ 24|
=P |
10 26|
12 28|
15 ETl
16| 32

Eratkmeddrieds | oot imoedceen b |

l.luisumul Chox 4 I Lioee l
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Forcing Inputs and Outputs

@ 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, [P —E——————

enter the device then click on the Cancel it
button thus.

® The following display will result:

wlation
Leace Setteacadon | Wk*
02 -
s«wqr'

¥o.| Dewice | O5/OFF |No.| Device | N

1fx00 o 17

1X0L [ 10

30 oy 19

afrot ou 20

8oz oM 21

3 22

-

8|

9| 25|

10| 26|

11 2|

12| )

13 29|

14] 0|

18| ail

16 2

Eoatkaeddovealet | bupokboeed dymceit |
Updgess|  Caad | g |

11xee

2[xn1

3|00

OER

2|

10

i1

12

L?E
1

15]

16

Epotioed tevcn it |

(rosttudmmabe |

Upebam ntss |

Clesr ol |

_o= |
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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, x|
click the Clear All button
Dovice Set ferced OM | Cancalt |
| Ed
Sel foeed DFF
lwo. | pevice | omsorr [mo.| pewice | omsorr
L Xoo on 17
2|X01 on 18
3 Yoo on 18
ayol ol 20
5 21
6 22
i 1 sl
B 24
9 28
10 26
1L 27
12 28
13 29
14 KT
15 31
L6/ 32
Espertoroad dovos it | Iroot frced dovico |
Upcze statae | Ciearal *\ _Los |

® Confirm the cancellation request using the following response:

GX IEC Developer 7.00

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.

Motor Control - GX [EC Developer
|I Project Object Edit Tools Online | Debug Miew Extras Window Help

L
Metwork Diagnostics, .,

Maotor Control

Ethernet Diagnostics. ...

CC-Link Diagnostics. .

System Manikar, ..

Cinlire Module Change.,.

[l Module Canfiguratian

E"O Tad: Pak Buffer Memary Batch (.,
. O MAIN(Prio =31, Event = oo o ShiFt+Al+E
-l33 DUT_Pool
(g Global_Vars e e
= POU_Pool B roRs
=-0@ MOTOR_CONTROL[PRG]  Scan
'J Header
58 Body [FE0) Forced Input Output RegistrationjCanceliation ...
=-dF STAR_DELTA [FE]
gt Header
“ob Body [LO]

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

T x

+0 +1 | +2 | +3 | +4 [ +5 | +pa
Cut Chrb
Copy ChrC
Paste Chrl+¥
Pacte Text,,,

Insert Devices

Delete Devices  Del

Find Device, .. Chr+G
Find Yalue...  CtlF
Replace Valug.., Chr+H

Display Mode,.. Chr+M
Options, .

. — ol

| DisplayMode: BIN OCT DEC HEX ASC |

Fiead from PLC .. ‘Wite ta PLLC.. | Fead trom Fils... ‘wirite to File. Close |
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Device Edit

(® Select a device type, from the Device lix]

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: m ~ Digplay Mode—
C BIN
¢ oct
# DEC
C Al " HEX
Faddess 0 0 [63 | | C ascl

K 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.

|

+0 +1 | 42 | +3 | +4 | +#5 | +5 [
o0 0 0 0 0 0 0 0
010 0 0 0 0 0 0 0
020 0 0 0 0 0 0 0
030 0| 0 1] 0 0 0 1]
D40 0 0 0 0 0 0 0
pE0 1] 0 0 ] 0 0 0
DAD 0 0 0 0

4 |

lDiSp|El_\.f'MDdEIZ BIN OCT DEC HEX ASC

o
|

ReadfromPLE.. | WitetoPLE. | ReadfomFik., | Witeto Fie.. |

Close I

The right mouse button supports many editing functions, find and replace, copy / paste, etc.
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Device Edit

@ Highlight a row by clicking on the left hand box, i.e. “D0” Select Display Mode:

[ DeviceEdit
+0 | +1 | +2 | +3 | +4 | +5 | +B |*
Do 23 45 34 55_ 12 56 24
010 57 123 876 2 B 0 0
020 ] 0 0 ] 0 0 0
D30 0 0 0 0 0 0 0
040 0 0 0 i 0 0 0
D50 0 0 0 0 0 0 0
DE&0 0 0 0 UI CILt_ T
Copy CtrC
Paste Chri+Y
Paske Text ..,
Insert Devices, .. Cri+l
Delete Devices  Del
FrndDevics...  Ctr4G
Find Yalue:..  Ctrlsk
Replace Valus. .. Ctri+H
DisplayMode: BIN OCT DEC HEX ASC |
ReadfiomPLC. |  wiiewPLC. | Readtomfie. | wiigtoFie. | Cose |

This window allows the display format to be changed - try HEX.

. Device Edit [ ¥
+0 | #1 | 42 [ +3 | «& | 5 | +6 [

0o 23 45 34 56 12 5 24
D10 &7 123 876 2 : 0 0
D20 0 0 0 0 0 0 0
D30 0 0 0 0 0 0 0
040 0 0 0 0 0 n _n
DS0 0 0 0 WDisplay Mode ]
DRO 0 0 0 0 pDisplay Mode—— [~ Regster

C BIN & 166t

€ ocr C 324

" DEC

- Ascll

J | D

[Displuyhduda: BIN OCT DEC HEX ASC I

AeadfiomPLC.. | WitewPLC.. | ReadhomFie. |  WitgwoFie. | Close |

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 as in the Project menu 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:

4 Project  Object Edit Tools Online Debug  View Extras Window Help
= H &SR B oo Ja & B G E Dwwhe i o@
FEl e A T S
Project [C:\Documents and Settings®J| | | - - - S oo SMCCT - e e
- vibrary_Pool [ STAR DELTE |- -
] Parameter - TRUE—— EM B EMO — - . . D
G PLC START! —— START DELTA_COIL ——DELTA_COIL
- Network, . -ETOP1—— STOR STAR_COIL ——STAR_COILT- - - - - - - -
Bl Module Canfiguration |0n|i OWERLOADT —— OWERLOAD TIME_COIL ——TIME_COIL1
- 1 Task_pool . - - 10— TIMEBASE - . I
€0 MAIN (Prio = 31, Event = TRUE)
EEE pUT_Paol |l
L*" Global_¥ars
L& POU_Pool | L
=8 MOTOR_CONTROL[PRG] | |8 i - - e SMCGZ -
w Hesder STAR_DELTA
;@ - TRUE—— EM EMOD - - . . L
=-{F STAR_DELTA [FE] STARTZ — START DELTA _COIL ——DELTA CoOIL2
@ Header . -STOP2—— STOP STAR_COIL ——STAR_COl2- - - - - - - -
iop Body [LD] OWERLOADZ — OWERLOAD TIME_COIL ——TIME_COIL2
. 15— TIMEBASE . R P

W home Qbma [t Jook Oire Qebug Yew Clre Wndea el
& 8& B« (vllo) & & 'ﬂ‘! ratl}"'"’*w*"n
s T
1) Project ICADecunmats and Settege’) MG
< O Lteres P STAR CELTA
= W rarasector TR {4 ]) cno
S e ETARTI - ETART DELTA COIL | CELTA_COIL
o Metwrk STCEt =1 (e 1] STAR_COIL STER _COiL
W Yodis Cosfuratan OVERLOWDN cvERLOWD TIME_COIL TIME_COiLY
© Tk _past 10 THEBREE
© WiNG¥ =31, Exrt e RO
¥4 our reel
L 'KM-d_l'-n
= a1 PO _Pesl 2
- @3 POTCR_CONTRL %) Mec2
@ Huade ETAR [ETA
= Ay RO TRE EN - EnG
= {3 swa_pora(w) START2 START CCLTA_COIL COLTA _COI2
&7 Fewde STCF2. ETOR STARCOIL | ST2A_C0ML2
$0k Boey LD OVERLOWDR CAVERLDAD TIME_COIL MME_COIL2
15 THEBASE
Counr]
cTy
CELTA_COILY (s1) (4] il
o— RESET C¥ —0
5 Pv
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Online Change Mode Online Mode

(® 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:

Compile/Check Messages

Errors M amrings:

iD E10TS

Dwring online change the behavior of your program could be changed.

Continue?

Yes No Detail:

I Don't show this warning during this session of G IEC Developer
ArYmare. »

[~ Minimize Dialog after show

Shiow ] l Close ‘ Help |

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:

X Mesar Carmm - X I1C Dewsbpguer - (R0 TOR_CONTRIN [F535] Bedy [HD])

S phoet (om: (B (o Ceirm Cuteg Y Efree Andee bbb

& - SR g8 ca

x| i |
B vree T Wi |
< ' meury_rel 0 ST4R DELTA |
= B Feumves TRUE i |
» =TART] START CELTA CONL CELTA COL) {
+ ST0P1 =115 STAR COIL STAR COL! |
m - oNEALDAN WERLOAD TIME_COIL TME_COLI =0 |
= XD Task_Pred 10 TNEBASE |
0 ]
e |
= |
- Gy A 2 |
- ag w2 |
' STAR_DELTA |
=y L TRLE BN END |
-1 r STaRT2 START CELTA COIL CELTA COL2 |
- STOP2 aroe aTAR COlL ETaR oL |

e OVERLDWD2 OVERLORD TIME_COL THE Cle2=0

15 TNEBRASE

[
Coantert ~ © |
L0 |
DeLTA GO0 cy o OB |
0 RESET €¥ | —0 =0 |
5 Fv |
]
|
1
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Online Mode

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 -

STAR DELTA
TRUE EN
STARTI START CELTA_COIL
STOP1 — STOP STAR_COIL
CVERLOAD OVERLOAD TIME_COIL
10 TIMEBASE
MCG2 -
STAR DELTA
TRUE — EN
+ + START2 START
STOFP2— STOP STAR_COIL
CVERLOADZ OVERLOAD TIME_COIL
15 TIMEBASE
- Countert -

cm
- DELTA_COIL1 cu 0 Y
% RESET CY #CS

5 PV
Chick to highlight and press] ~
Delete pn the Keyboard

} LELTA_COILY

STAR CAILY-
| TME_COL1 -

DELTA COIL |-—CELTA CONa - -
_-E:T;.R'_:j:(_ L2
TIME_COL2 -

@ Invoke the Online Program Change feature from the Project & ..
Menu. GX IEC Developer will compile and write the online change

automatically.

Chrl+h
(= Open... Chrl+0r

Close

u Save
Save As...
Other. 4

'J’vJ Change PLC Type

Shift+Ale-+E
Shift+al+C

[ Build
Rebuild all

Transfer 3

am Change 'kﬁhlr't+[trl+[:l

@ Browse, ..

Ka Make Cross Reference

Printer Setup...
Print Cptions, .,
Print Preview, ..

Brint...

¥ Change Security Level, ..
I] Change Passwords...

1 Mator Conkral

2 Programs

3 CYMELSECY,...\Motar Contral
4 CYMELSECY,. \Star_Delka

Quit Alk+F4

Training Manual GX IEC Developer
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Online Program Change

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:

Diwring online change the behavior of pour program could be changed.

LContinue?

e Ma Dietailz

I Don't show this warhing during this session of G 1EC Developer
arymore.

@ Confirm correct operation by entering Monitor mode in the active POU.

Motor Control - GX IEC Developer - [MOTOR_CONTROL [PRG] Body [FED]]

P Project Object Edit Tools Online Debug Wiew Extras window Help

I = 9 G &

RER

Project [C:Documents and Settings',]
+ Lm Library_Pool
=@ Parameter

TRUE— ENM

STAR_DELTA

ENO‘. Lo

GaopL

A Metwark,

M Module Configuration
= L@ Task_Pool

------- START! —— START
STOP1— STOF
----- OVERLOADT —— OMERLOAD

DELTA COIL
STAR COIL
TIME_COIL

B DELTA COILT - - -
STAR COILT
—

TIME_COILT =0 - -

@ MATN (Pria = 31, Evert = TRLE)
Gy pUT_Pool

10— TIMEBASE ’_‘

g [Global_Vars

=@ PoU_Pool
-8 MOTOR_CONTROL [PRE]
o Headsr
ool Body [FED]
..k STAR_DELTA [FE]
o Headsr

Aok Body [LD]

TRUE— ENM

------- START2— START

STOP2 — STOP

----- OWERLODADZ —— OWERLOAD

15— TIMEBASE

STAR_DELTA

EMO ;—‘

DELTA COIL ’—-DELTA coz - - -
STAR COIL ’—‘STAR conz - -
TIME_COIL ’—4TIME_COIL2 =0 - -

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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Example use of a DUT Data Unit Types (DUT)

11.1 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

@
(® Create anew Task in the task pool called MAIN and bind the Program MOTOR_CONTROL
to it.

@

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 STOR . DVERLOAD DELTA_GCOIL STAR. COIL
- -+ ! ’ !
STAR. COIL
STAR. COl M8013 - - DELTA GOl INCP_M
! _ i EN END
.. . d [IME_COIL
3
- CEa - - . . DELTA_COIL -
TIME_COIL S
TIMEBASE
4 STOP DELTA COIL
- - - ..)
- DVERLQAD - . L AL a7 @ T
1 MOV M
EN ENO

- M8002 - - : .o ‘0—5 d—TIVME_COIL -

Header: STAR_DELTA

Class Identifiar Type Initial Comment

0[vAR_INPUT > |START BOOL . |FALSE
1WAR_INPUT > |STOP BOOL L |FALSE
2 WAR_INPUT > |OYERLOAD BOOL . |FALSE
3 WAR_INPUT * |TIMEBASE INT |0

4 WAR_QUTPUT > |DELTA_COIL BOOL . |FALSE
5 WAR_DUTPUT > |STAR_COIL BOOL L |FALSE
f WAR_OUTPUT > | TIME_COIL INT |0

The Header contains the definitions (Mask) of the data types that will be used when creating the
DUT “SD”.
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Data Unit Types (DUT) Example use of a DUT

211 (& Create a new DUT by right clicking on the DUT Pool icon in
the Program navigation window

Project [C:Documents and Settings,]
+ Lm Library_Pool

= Parameter )
G PLC or from the DUT icon I on the toolbar.
.,l"" Metwork
[l Module Configuration

= L@ Task_Pool

¢ MAIN (Prio = 31, Event = TRUE)

--[as pou s Check
ag

Copy

o

rink Prewview

Extended Information
Sorting Criteria, .

Settings 4

Properties...

@ (® Enterthe new DUT name as SD at the prompt.

Cancel

Mew Data Unit (Project)

Mame: |SD

21| The new DUT will now be displayed under the DUT Pool in
Project [C:\Documents and Settings',] the prOjeCt.

+ Library_Pool
- @@ Parameter
G PLC
A% Network
EB Module Configuration
- ¢D Task_pool
¢ MAIN (Prio = 31, Event = TRUE)
-85 DUT_Pool
C 8 -
L*" Global_Yars
- @2 poU_Pool
=@ MOTOR_CONTROL [PRG]
gt Header
JFB0} Bodyw [FED]
= F STAR_DELTA [FE]
g Header
Lok Body [LE]

@ Open the DUT by clicking on the Icon and the following will be displayed:

Identifier Type Initial Comment

of | L] |

Enter the following data into the DUT “SD”.

Identifier Type Initial Comrment

0 DELTA, BOOL . |FALSE
1/0_L BOOL . |FALSE
2 STAR BOOL . |FALSE
3 START BOOL . |FALSE
4 5TOF EOOL . |FALSE
= INT |0

g T INT |0

Training Manual GX IEC Developer
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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 DELTAY =D
- 1|WAR_GLOBAL ~|STAR_DELTA2 S0

A

—

Type Selection N x|
Libraries

Types:
<Project>
Manufachuer_Lib

Standard_Lib

1 | =]

~ Tupe Class

£ Simple Types
% Data Unit Types

£ Function Blocks LI_I ﬂ
OC | Carcel | Hep |

@ Next, click on the MIT-Addr. cell for STAR_DELTA1 to enter the variable data for the
selected DUT entry:

Class i Identifiar MIT-Addr | |EC-Addr. Type || initial
-0|VAR_GLOBAL ~|STAR_DELTA1 ¥ 50 B
- 1|VAR_GLOBAL »|STAR DELTAZ 50
Resulting window:
Data unit variable addresses i _ﬂ
STAR_DELTAT [SD)
Name | Type MIT-Add: EC-4ddr =
DELTA BoOoL
oL go0oL
STAR BOOL
START BOOL
STOP BOOL
B INT
T INT
4 | ]
V¥ automatic filling W Al Types Export Impart | Ok Cancel

11-4 2% MITSUBISHI ELECTRIC



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 YOO in the MIT-Addr. position for the variable: ‘DELTA’:

Data unil variable addresses N x|

STAR_DELTAT [SD)

Name | Tupe MIT add | EC-add -

DELTA BOOL Y00 %20
0L BoOL Yo Q1
ETAR BOOL Y2 2
START BOOL Y3 243
ST0P BOOL Y4 14
1B INT

v INT

4 ]bjj

W butcmatc tng T NI Ty0e Expor Impet oK Carrcel

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 X00 and X01 thus:

Daba und variable sddresses i’
STAR_DELTAT (BD)
Name Tywoe : MIT Add IEC Add -~
DELTA BOOL YO0 200
0L BOOL Yo 20X
STAR BOCL YR QX2
STarT BOCOL 00 A
STOP BOOL o | BiEs)
T8 INT
vV INT
vl
1 [»]
F Auomatcfing ™ allypes Export Ipont 0K Canosl
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Automatic Filling, Variables Data Unit Types (DUT)

@ Finally, enter the two remaining Integer Variables TB and TV using MELSEC addresses
DO and D1 using the “Auto Fill” feature:

Data unat variable addresses ﬂ
STRA_DELTAY SD)
Nare | Tire . MIT Addt , EC A -
DELTA 8oL Y00 20x0
oL EOCL Y 201
STAR EO0L (i %02
STAR1T BOOL <00 X0
sTop BO0L palll by
Te INT [oo | B
TV INT 1] MW
=
« |o[
W putomaic iing [ 4l ype: Evpmnt gt I 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”:

Dat a aril veriable addresses ¥ _XJ

STER_DELTAT (50

Nume Tipe MIT-Add ECAda —

DELTA BOCL Y00 xgx0

oL B0CL 1 17 iy

STAR BOCL Y2 2

START BOCL S00 %<0

STOP BOCL ®X0 %01

TB INT D2 M0 2

TV INT | (X3 Xm0 3

¥ Luomsic g ™ A1 1ppe: Expart Inpork or Carcel

@ Examine the GVL, it should read as follows:

Class |dentifier WiIT=Addr. | IEC-Addr. Type Initial
+0VAR_GLOBAL ¥ |STAR_DELTA1 DELTA: DELTA: sD
+1WAR_GLOBAL > |STAR_DELTAZ DELTA: DELTA: 0
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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:

MCET - .

: : STAR_DELTA | :

. TRUE— ENM ENO -

.. 7 START DELTA_COIL l—
7 STOP STAR_COIL l—
.7 OVERLOAD TIME_COIL
.7 TIMEBASE l—

- MCE2 -

: STAR_DELTA |

. TRUE— EN O

.. 7 START DELTA, COIL —
.7 STOP STAR_COIL 7
.7 OVERLOAD TIME_COIL 7 -
7 TIMEBASE l—
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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:
Motor Control - GX IEC Developer - [MOTOR_CONTROL [PRG] Body [FBD]] - -
[F18 project Object Edit Tools Online Debug View Extras Window Help
|z @SR ¢ B <~ FO B CuHCHELE owmm|f &k = Fww»w»
et Conol — [ (] ] v |

F& Project [\ Sczpe Yariabies : .o STAR DELTA | :

i@ vLibrary [5TAR_DELTAT — EN = ENOY- -

=@ Param = e START DELTA_COIL —7
L pLC fATES 3 SSTAR DELTAZ 7— STOP STAR_COIL —7

~of® Net [Stadad LB - ?— OVERLOAD  TIME COUNT

M " >— TIMEBASE -

= Task_F TG

o ma Do
=4 puT_p( IANY_DLIT v| B ;
L8d o - MCC2
ua Type Clazs
L_‘*'Global_ W i N STAR DELTA EN }‘

E-lug pou_P TRUE—{E 0 .
@-0@ }G (ECENI3N3 K — SO P DELTATCOILL— - - -
=9k sT¢ [VAR_GLOBAL STAF_DELTAT AT = - - 7—ia ok STAR_COIL —7

gl | %0%32 2033 %0534 %016, %117 ZMWD.2 ZMwD 3: SD < ?—— OVERLOAD TIME_COUNT ?

ol ?— TIMEBASE ‘o

¥ Minmize dislog atter Apaly MNew On | i ’
T | Cote | Hep |
1 ]|

@ 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:
vanabieselecton A ald]

Scops Variables

[STAR_DELTA!
Manufacturer_Lib .._DA
Standaid_Lib WL
.STAR
2| stanr
Type .STOP
T8
[any_out Sl T
et +STAR_DELTA2
|Data Unit Types "l
IEC 611313 =i M
VoA GLOBAL STAR_DELTAT AT -
2K AIT MO 2 5MW0 36D )
¥ Minimize dialog aiter Apply New On |
sooy | Cose | tep |
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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:

Motor Control - GX IEC Developer - [MOTOR_CONTROL [PRG] Body [FED]]

‘BB Project  Object Edit Tools ©nline Debug Yisw Extras  Window Help

== =T (=

B i s ChBhE '

ala RS
Project [C:4Documents and Settings',J
+ Lﬂ‘ Library_Pool

--i@ Parameter

TRUE—— EM

G PLC STAR_DELTAT START— START

o Network STAR_DELTAT.STOP — STOP

@l Module Corfiguration 1| STAR_DELTA1.O | —— OWERLOAD
= Task Pool | STAR_DELTALTE—— TIMEBASE

STAR_DELTA ‘ ------
ENO

DELTA_COIL ’—‘STAR_DELTN DELTA
STAR_COIL ’—‘STAR_DELTN STAR
TIME_COIL ’—STAR_DELTA1 T

¢ MAIN (Prio = 31, Event = TRUE)
--§4 puT_pool
[u]u]

FE0} Body [FED]
= ¥ STAR_DELTA [FE]

o Header

Aop Body [LE]

- =TAR_DELTA2 5TOP—— STOP

- - STAR_DELTAZ START—— START

STAR_DELTA2 O_L—— OYERLOAD
STAR_DELTAZ. TE—— TIMEBASE

Cpg S0
Wflalobal vars] [
- pou_Pool L MCC2
—oo@ MOTOR_CONTROL[PRG] | | I STAR_DELTA
o Header [ TRUE—— EN

R

DELTA,_COIL ’—"—-STAR_DELTM.DELTA .

STAR_COIL ’—-STAR_DELTAE.STAH .
TIME_COIL ’—STAR_DELTAZ.TV

Compile/Check Messages r_]';' |@
Erroiz ! artings:
Used Spstem Bits: 20 of 4095 o~

Uszed SFC Flags: 0 of 8152 =
Uszed Timers: 0 of 1954

Uged Acumlt Timers: 0 of 0

Uszed Courters: 0 of 512

Uszed Labelz: 3 of 2048

Used Interupt Labels: O of 256

Used Program steps:
M asimnum: 61440
Mair: 137 i
Tatal: 137 T

0 emrors
1] ings

il

I~ Minimize Dialog after show

Show I

Cloze Help
| 4 |

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)

- MICGT -

STAR_DELTAZTE =20

TIMEBASE

S STAR_DELTA,
- STAR DELTA1.START — START DELTA COIL —STAR DELTA1.DELTA -
STAR DELTA1 STOP —— STOP STAR COIL ——STAR DELTA1 STAR

- STAR DELTA1.0 L— OWERLOAD TIME_COIL ——STAR_DELTAI.TY =0 -
‘STAR_DELTA1 T8 = 10— TIMEBASE T
G2 -

S STAR_DELTA
- TRUE — EN ENO~ - - - - -
- STAR DELTA2 START — START DELTA COIL —STAR DELTA2.DELTA -
STAR DELTAZ STOP — STOP STAR COIL —STAR DELTA2 STAR -
- STAR DELTA2.0 L—— OMERLOAD 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 elementsin
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

Inlj|1ljlzﬂ-

3 X

Identifier Type
Motor_Speed ARRAY [0..3] OF INT

B - wotor Speed[s]

Two Dimensional Array Three Dimensional Array

1}

J
J
|
d

P Cd P
CJCJC P T
1
CICICTIC y
Identifier Type Identifier Type
Motor Volts ARRAY [0..3,0..3] OF INT Motor_Current ARRAY [0..3,0..2,0..2] OF INT
- = Motor_Volts [2, 0] - = Motor Current [1,0, 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 one new POU of Class “Program” using a body of lan-
guage FBD and named “Data_Lookup1”
@ Create a new Task in the task pool named “Main” and bind the program POU
“Data_Lookup1” to it:
I Project [C:\MELSEC\,G¥ IEC Devel
- Library_Pool
= Parameter
Ml Module Configuration
™ Mebwark
g PLC
= L{B Task_Pool
{0 Main (Prio = 31, Event = TRL
35 DUT_Pool
. o /
- & poU_Pool
—| -3 Data_Lookupl [PRE]
g Headsr
JEe0} Body [FBO]
® Open the Global Variables list and create the following entries:

Class [dent fier MIT-Addr. | IEC-Addr. Type Initial
0|vAR GLOBAL ~ |Data_Clock b Ul XD BOOL . JFALSE
1/VAR_GLOBAL - |Data_Stare D100 %MW 100[ARRAY [0.5] OF INT | [[10@)]
2|WAR_GLOBAL = | Data_Lookup D10 %AW 10 [INT _Jo
3|vAR_GLOBAL = |Data_Poirter D1 YWD 11 INT o

NOTE The variable type “Array” in entered as follows:
Type Selection | Array Element Type
Libraries: Types: Libraries: Types:
BOOL
BOOL DIMNT
DINT DWwORD
DWwWORD
INT REAL
REAL STRING[32]
£ || > STRIMG[3Z] & KR »  |TIME
o — | TIME = ~ |'wORD
Type Clazz WORD Tupe Clazz
fs Simple Types f Simple Types
(" Data Unit Types " Data Unit Types
" Function Blocks
] > o >
(] Cahcel Help I (] | Cahcel 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 dimensionitto [0..9] of INT for this example, as shown below:

| 1/VAR_GLOBAL = |Data_store [D100 [2ehvvD. 100 |ARR® T oo

]

@ Openthe Program POU “Data_Lookup1”and enter the following Function Block Diagram:

L Single Dimension Array Demonstration Prograrm.
| On each Rising Edge of Data_Clock Input, Increment Data_Paointer.
Trigger - e
o R_TRIG S - ADDE .
- Data_Clock —— _CLK ol EN  ENO -~ - - - -
S Data_Pointer—— M ——Data_Puointer-
2 | Move the Data_Store Array data at the Data_Pointer index to Data_Lookup
- Data_Store[Data_Painter]—— M (—Data_Lookup-

| Wwhen Data_Puointer == 10 then reset Data_Pointer to 0.

GE |- MOVEE

Data_Fointer—— EM ENOL o
I e R B i | [——Data_Fuinter-

Note: Define the ‘R_Trig’ Function block with instance name “Trigger”.

(® Check the Header reads as shown below:

Class Identifier Type Initial Comment

A

0VAR Trigyer R_TRIG

(® Save the program and use Rebuild All to compile the program.
@ Transfer the program to the PLC.
Monitor the POU body (see next page)

Training Manual GX IEC Developer
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Array Example: Single Dimension Array Arrays

Single Dimension Array Dermonstration Prograrm.

| On each Rising Edge of Data_Clock Input, Increment Data_Painter.

-Trigoer -

o R_TRIG oo ADDE | :
- Data Clockl— _CLK Q EN  ENO B o
o - Data_Paointer=0— _IN Data_Puainter=0
2 | Move the Data_Store Array data at the Data_Pointer index to Data_Lookup
o evE
- Data_Store[Data_Pointer]—— 1M [—Data_Lookup=0 -
E

| WWhen Data_Painter == 10 then reset Data_Painter ta 0.

éE"ﬁﬁﬁfﬁﬁﬁfﬁﬁ'r;m'\,E'_E"|ﬁ

- Data_Pointer=0—— Er ENOl—- S
o e N | L [——Data_Puinter=10

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:

LRen (Mddress I 0 e e e
|

Mext Object F3

Insert Forced Inpuks

Insert Seb Oukputks
Clear Device File

Insert Row Ins
Delete Del
Delete Al

Setup...
Always on kop

12-4
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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

Object Group: Objects:

Global Vanable List |Data_Stare

Data_Clock
Data Lookup
Data_Pointer
PR

= Inchude objects
from uzer libranies

Diata Type:

| S 1

Add Addal | 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  hddress (MIT) Hetoe Value [dec)
| I—Data Store |
i e .
‘D101 [1] 0
‘1 . bioz [2] ]
5  Dp1o3 [31 o
R o 0
- R = 0
D108 [6] o
5 Dp1o7 [7] o
- R o 0
|11 [pios (2] :

— 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 3tore
2 Dpioo [O] 1234
3 piot [1] 4321

'Dioz [z 7654
D103 [3] 4236

& D104 [4) 17
7. D1os [5] 32766
5  Dios [6] go1z

:251'3'7 [7] 43
10 D10s [=5] 155
11 'D1os [2] o999
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— 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 Dimension Array Demanstration Program.

| On each Rising Edge of Data_Clack Input, Increment Data_Painter.

-Trigger -

o R_TRIG Co- - EBBEY -
- Data Clockl—— _CLK o EM  EMO -~ - - - - - - .
T - Data_Pointer=6—— _IM ——Data_Pointer=6
: T M e
. | tove the Data_Store Array data at the Data_Pointer index to Data_Lookup
- Data Sture[Data F'Dlnter]— 1 ,—'Data Lnukup 8912 -
E

| When Data_Pointer >= 10 then reset Data_Pointer to 0.

GE"ﬁﬁﬁfffﬁﬁﬁﬁ',;ﬂo'\,E'E'"f

- Data_Pointer = B —— =i ENOF : :
S 0 N | L ,—-Data F'olnter—B

@® 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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Working with Libraries User Defined Libraries

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.

Programs - GX IEC Developer

Project Object Edit Tools Online Debug  Wiew
= = £
=] x
Project [C:Documents and Settings',J
+ Dy

+--E§@ Param @ Check

+- 4Dy Task_|

(35 DUT_p@ InstallfCreate User Library

g Global, _
+. 6y pou_p #4 End...
Replace. ..

ﬁ Irnport. ..

& print

IE‘ Print Presiew

IE Expand

Extended Infarmation
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”.

Frowigins - GX T Daveliner

|Eroject Object Edit Tools Cnline Debug  Miew Extras  Window  Help

SReR . 5 ES s

InstalliT yeate User Likrary

it Project [C:hDocd

= il [brary pod| Library Patie | oK. |
= [l Manufac ' e
= [l standard |C|il:|{ I

+ @@ Parameter Aszociated Information- —

+ ¢ Task_Pool . Browss LRU. . I
,IEE DU Faa| ' Library Name: | | Browze Lib... I
4" Global_¥ars

= o POU_Pool Help Pathy: | Brdwse HElp"'l

= O MOTOR :
g Hea Wiew Help |

Select Library Path

Look in: 1 2 Userib

= a1sa008.500
=] P2 _EmL. 50
F_ERW/.SUL

User Libraries have
the extension *.sul

I}

]MCE_F'ngrams j Open I

Files of tupe: 1softEDNTF|EIL Uszer Libramy [*.zul]

File tiame:

@ Click Open when done:

Programs al x

Project [C:Documents and Settingsh 3
L_—_le Library_Pool
m Manufacturer_Lib
@ MCZ_Programs [Installed]
- [ffl Standard_Lin
+-[@# Parameter
[]---L@ Task_Pool
------ 35 pUT_Pool
----- '@ Global_¥ars
EIEQ POU_Pool
= B3 MOTOR_CONTROL [PRE]

=1} STAR_DELTA [FE]

...... Aop By [LE]

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

@ Openthe Library by right clicking on the icon ‘MCC_Programs’ and click on Openfrom the

menu:

=]

Project [C:'Documents and Settings',
3-Iffill Library_Pool
+ [l Marufacturer_Lib
+
+ Srancar B2 Check
+-[@ Parameter :
+-{B Task_Pool Deinstall
%'E DUT_Pool [il Todify
L*? Global_Yar: (] open
ool | -~
=1 POUPool |4y pre Click
- aE MOToR) TS _
- Hee§ Update Library
JFED) Biod
Eind...
S 4k cree o BN
o Hes Replace...
ok B

Irnpark. ..
Expork. ..

Prink

Print Prewview

B & &

Rename...

Comment...

IE Expard

Extended Information
Sorting Criteria...

Settings

Properties...

The Library is now open and may be accessed and edited:

2l=

Project [C:\Documents and Settings’, 1
= Lm Library_Pool
+ (il Marufacturer_Lib

Prog

+ il Standard_Lib
+ Parameter
+-'{% Task_Pool
3§ DUT_Pool
gt Global_vars
- gz poU_Pool
W8 MOTOR_CONTROL [PRG]
g Header
0l Body [FED]
=} STAR_DELTA [FE]

o Header

Aok Body [LD]

Training Manual GX IEC Developer

13-3



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
navigation window and click on Cut:

The following dialogue will be displayed:

GX [EC Developer 7.00 | x|
! E The selected objects will be deleted,

Mein |

® Select Yes

=

Project [C:,Documents and Settings', 3
- Lm Library_Pool
- ffil] Manufacturer_Lib
+-[[ MCC_Programs [Open]
+ (i} Standard_Lib
+ Parameter
+ LG Task_Pool

3§ DUT_Pool
L** Global_¥ars
--[4g poU_Pool
—-B[% MOTOR_CONTROL [PRG]
& Header
JEB0} Body [FED]
=1k
g Hea B open
Jiop Body £8 Check
[[crick h
ic \
Copy
Paste
> Delete
#h Find...
Replace. ..
ﬁ Import...
H Export...
& print
@. Print Prexigw
Rename. ..
Comrment...
‘FE Collapse

Extended Infarmation
Sorting Criteria. ..

Settings

Properties...

13-4

2% MITSUBISHI ELECTRIC




Working with Libraries

User Defined Libraries

@ Right Click on the User Library icon and select Paste from the menu:

2

Project [C:Documents and Settings®,

- Lm Library_Pool
+1--[fiff Manufacturer_Lib
-0 MCC_Programs [Dpen] Right
3 pUT_Pool Click

gt Global_¥ar

Mew PO,

il Standard_Lid

+- @@ Parameter Check
+ L(Bl Task_Pool
34 puT_Pool
Lg" Global_¥ars Copey
--l#%g pou_pool #2] paste
= Qg MOTOR_CON
@ Header
:FE0} Body [FE dh End...
Replace. ..
ﬁ Import...
H Expart...
& Print
@_ Print Presview

Extended InFarmation
Sarting Criteria. ..

Settings 4

Propertigs...

@ Click on the ‘+’ on the new entry in the Library POU Pool to expand the ‘STAR_DELTA’

Function Block:

2l
Project [C:Documents and Settings®, X
= Lm Library_Pool
<[l Marufacturer_Lib
—-[) MCC_Programs [Changed]
55 puUT_Pool
™ ¥ Clobal vars
=-‘ag POU_Pool,
x4 F STAR_DELTA [FE]
+ il standard_Lib
+ Parameter
+ L{D Task_Pool
35 pUT_Pool
L'*"' Global_¥ars
—-ly2 poU_Pool
=@ MOTOR_CONTROL [PRE]

gt Header

B0 Eody [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:

2=

Project [C:,Documents and Settings®,]
- 'fif Library_pool
(il MaruFacturer_Lib
-l i 2 Check
_3 DUT_Poc
Lﬁf; Global_¥ Deinstall
] POU_Poc
_ Lﬁ todify

- IF sTar
-l standard_Lib Close
+- @@ Parameter g save
H L® Task_Pool ﬁ Delete
34 DUT_Pool - =
L@ Global_¥ars Change Password, ..
-3 POU_Pool & Update Library

= @@ MOTOR_CONT :
g Header @4 Eind...
iFE0} Body [FBC Replace...

Irnport, ..

Export. ..

Prink

Prink Preview

o O 6 &

Rename. ..

Commentk. ..

f‘% Collapse

Extended Information
Sorting Critetia...

Settings 4

Properties. ..

L] 5 The selected libraries will be updated. All open editors will be closed.
[

Yes Mo

® Click Yes and the library will be updated, saved and closed.

2l

Project [C:\Documents and Settings' ]
= Lﬁ‘ Library_Pool
[l Manufacturer_Lib
- MCC_Programs [Installed]
3§ DUT_Pool
g Global_vars
=5 POU_Pool
41 JF 5TAR_DELTA [FE]
+- il Standard_Lib
+-§ Parameter
+ L@ Task_Pool
@4 DUT_Pool
Ll*" Global_Yars
--l§z poU_Pool
= @@ MOTOR_CONTROL [PRS]

' Header

0} Body [FED]

The library is now stored in the default location of “C:\MELSEC\GX IEC DEVELOPER

7.00\Userlib” as set when creating the library.
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13.2 Special Note about Libraries

s

E Project [e:\MMPP1oj\GXIEC_Fioj\se |
J

LR
e

Lib
= vainng [Changed)
43 DUT_Pool
¥ Global Vars
52 [POU_Poal]
= {F STAR_DELTA [FEB]
¥ Heads

If the library, 1s created as a sub directory of the

= T A Project pathi.e.
4 ' Task_Pool ) ) .
s % oo e EAMMPProp\GXIEC Proj\Seminar.sul
L Global_Vars e T 5
= e then the library elements cannot also exist on the
= " 5 .
I Project POU Pool, as the compiler will generate an
e it errer, “Doubled in List,” so have to be deleted from
w o :
e the Project POTT Pool.
&0 siol [PRG]
=--{F STAR_DELTA[FB]
Header

This would NOT apply, if, as 1s likely, the library
was generated from a path outside the Project, ie
from the root directory.

4eof Body [LD]
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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”.

Pk
B Project [C:\MELSEC'GX IEC Developer |

+ d i)
= Para 88 Check

)

Tr!' M @i InstalfCreate User Library

G
& Task dh End...
EEE DUT Feplace. ..

L+ Glob.
e pou B mport..

&h Print

@‘ Prink Preyigw

1E Expand

Extended Information
Sorking Criteria...

Settings 4

Propertigs. ..

@ Enter the following details into the prompt:

Select Library Path
Logk in: | ) Userlib =] - & E-

) a15A0D8.5UL
||i=] P _EmisL.50L
([0 =R S0L

MCC_Programs sul

File: name: |MEIE_F'rngrams.suI

Files of type: | sofCONTROL User Librar [*sul] _v_| Cancel |
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Importing Libraries into Projects

(® Next click OK to accept the entries.

InstalliCreate User Library

Librap Path [CAMELSECAGH IEC Developer 1000 OF. J
Cancal |

#grocizkad Irfomnation Browse LA
Libears Mame; ||'r'||:|:._FI'EID'-'.IITI$ .
Halo Patkc | Browse Help... |

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:

=

@k Project [C:"MELSEC"GX IEC Dewveloper ¢
- Lm Library_Pool
+ [ Manufacturer_Lib
+- % [MCC_Programs [Instaled]|
(il standard_Lib
- Parameter
Bl Module Configuration
A Metwork
G PLC
LDy Task_Pool
35 DUT_Pool
Lgr Global_Vars
Hz 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
+- il Marufacturer_Lib
+ @ MCC_Programs [Installed]
+ - (i standard_Lib
--@ Parameter
Ell Module Configuration
- Metwork
e PLC
50y Task_Pool
35 DUT_Pool

L@ Global_vars |Hew POU Created
—-[@z pou_pool
=@ Test [PRE]

& Header
)

Training Manual GX IEC Developer
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@ Open the new POU and select the Function Block as shown:

& Project [C:\MELSEC}GX IEC Devels
= 'fifl Library_Pool

i ﬁ‘ Marifactirer_Lik Libraries: Operators:
| |STAR_DELTA

= @ MCC_Programs [Installed] <ALl

il Standard Lib <Projects .
Marufacturer Lib

[

- @@ Parameter
M Module Configuration
- Metwork
G PLC
X Task_Pool
G5 puUT_Pool

Lgt Global_vars el
- 3@ POU_Pool —

[l

1 | k]
R T
=1 @E Test [PRE] - Operator Type —— [ Minimize dislag

gt Header Al Types after apply

7 Eody [FEC =

" Functions

(¢ Funcion Blocks Close
tHurber of Fins: 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 [FED]]

R Project Object Edit Tools Cnline Debug Wiew Extras  Window Help
ZH SR LBE - B0 e CaD D EE = I
==

@‘ Project [C:MELSEC'GX IEC Developer |
- Lm Library_Pool
+ - (fifl ManuFacturer_Lib
+ -G MCC_Programs [Installed]
+-(fiffl standard_Lib
= Parameter
El Module Configuration
- Mebwork
S PLC
L{'_L) Task_Pool
35 DUT_Pool
L-*i' Global_¥ars
-z poU_Pool

=4 Test [PRa]
& Header
foa)
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13.3.1

NOTE

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.

| This example works for a PLC of the MELSEC System Q only.

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.

fnalogue opul GA LT Developer
|:Er0jecl; Object Edit Tools Online Debug Wiew Extras Window Help
ERER . =82 T80 eEECARE @@
% i e

%& P———

oject [C:\MELSECY,GX IEQ

Pr N e =
= il InslalliCreale Ly Lilicy X
- E# Parameter y
Ml Module Configuratior]  Library Path: l oK !
.,l"" Metwiork __Ef_’l?EI__J
|G PLC
4 Task_Pool Azzociated |nformation — Browss LAL
35 DUT_Pool j
Lgt" Global_Vars Library Mame: | e i
= oz POU_Pool
El t'[3* Analogue_Input [PR Help Fath: i Browse Help... 1
f“ Header .
760} Body [FED] 1 = view Help |
Select Library Path |E|FE]
Laak, in: i';_‘; U zerlib ﬂ - B 5B
=) a158D04, SUL

analogsul
=) Pt _EmMEL. S1L
= P _ERw.SUL
@ MCC_Programs.sul

File: name; !.&nalogﬂ.sul Open |
Filet of type: | sohCOMTROL Uiser Library [%.sull x| Cancel
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@ Click OK on the Install/Create User Library prompt:

InstallfCreate User Library

Liorarp Path:  EC Developer 7000 serib\Enakgll.aul 113 [

Cancsal
Azzooiated Infornatian Broesse LRL
Library Meame: |r1u'|dhgﬂ Brovse: Lib,,

Help Pathc [C-WMELSECHEH IEC Developer 1 Eroeese Help,,

‘Wiew Help

Note the new “AnalogQ” library in the Project Navigation Window.

x|

& Project [C:\MELSEC',GX IEC Developer |
= Lm Library_Pool

- Analog [Installed]
35 pUT_Pool
L Global_vars
S Puu_Puul
- {F Q62A0_DGH [FE]
IF oezoa [FB]
IF" qe4aD [F6]

kg

IF oe4aD_sH [FE]
IF" qe4pa [F6]
IF Qe4ro_TD_TOV [FE]
IF oesaD [FB]

- IF° Qeama [FE]
- (illl Manufacturer_Lib

(il 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:

~ Dinalogue lapul - GX L0 Developer - [Avologue. lupil [PRG] Fady [ FRO]])

| seemy Project Object Edit Iools Onlne Debug Wiew Extras Window Help

R &R B FO 0 CHEEC AR T

“—h_ = .ii}m: Wik

g ||

| Operator Type ¥ Minimize dislog
Al Types after apply

|1 Dperators

| Functions

[ |
| &+ Function Blacks | Cloze
Murnber of Pins: J_ Help
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Working with Libraries Importing Libraries into Projects

The Function Block will appear thus:

)
g
e
e
e

imeMumber

@ Define all variables as below:

eMurnber
imeMumber
TimeMumber

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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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” Key.

The following HTML Help Screen will be displayed:

£ HTML Help

5| =
A= = &
Hide  Back Forward  Frint
|
Coantents ] Index | Search | i
[2] Drvervien Program example:
i+ @ Introduction
i+ @ Funiction Blocks
G ", " "
1 @ Progiam examples This example is programmed with use of the Function Block "Q84AD" from the "AnalogQ.
QA0
Q544D |
TRUE.—— EN END
16#0 . HeadAddress EmorReq —INT_EmorReg
21000 - Disable Channel ChiADValue —INT_Channell
#0011 —— SampleOrfverage ChZADale "_‘INT_ChanneI2
X000 —— TimeOrHumber Ch3ADNaIe —INT_Channeld
1000 - ChifwgTimeMumbear Ch4aD%Alue —INT_Channsl4
00 - Ch2AwgTimeMNumber
~ ChAwgTimeHumber
-~ ChafargTimeMumber
For DisableChannel: ~ For SampleOrfuerage;
0 => enable the channel 0 =% zample mode
1 == dizable the channel 1=+ average mode
the first zign after "double cross" is the highest bit, here Channel 4 the first sign after “double cross" st highest bit, hare Channel 4
the last sign is the lowest bit, hers Channel the |ast sign is the lawest bit, here Channell
For TimeOrhumber; For ChxArgTimeNumber: =
[ =+ averaging number of time averaging time => 2 to § 000 mseconds
1 =¥ aweraging time averaging number of time =+ 4to 62 500 samples. |
the first sign after "double cross" ist highest bit, here Channel 4
the last sign is the lowest bit, here Channell In this case: KT
£ i | >

The Help files cover every aspect from the setup of the Q-Series analogue hardware modules to
use of the library function Blocks.

13-14
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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

= Open... Chrl4+0
Close

n Save
Save As...
Qther 4

jJ Change PLC Type

Build Shift-+alt+B

§ Rebuild al Shift+alk-+C
Transfer 4
online Program Change  Shift+Cer+D

@ Browse...

YE Make Cross Reference

Printer Setup...
Print Options...
Print Prewview, ..

Prink...

¥ Change Security Leval...

1 Mokor Conkrol
2 CAMELSEC).. \analogue Input
3 CAMELSECS.. ALibrary Impork

4 Pragrams

it 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.

2 Hew... Chrieh Passwords can be entered and security levels can be
changed, using these windows, via the Project menu.

Change Passwords @

Security Level
g T e oL et e ! )

0ld Pazsword: |

Mew Passward: |

Re-enter Password: |*

Change S. Cuit

Training Manual GX IEC Developer
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14.1.2 Changing the Security Level

(@ Select Change Security Level from the Project menu:

2] Mew. .. Ctrl+M
= Open... ChrHO
Close
& zave
Save As...
Other 4

j:,J Change PLC Twpe

¥ Buid Shift+-alt-+E
Rebuild all Shift+alE+C
Transfer 4
Online Program Change  Shift+Ckrl+D
@ Browse. .,

}% Make Cross Reference

Printer Setup...
Print Options...
Print Prewview, ..

Prirk...

Change Security Level...

|] Change Passwards, .

1 Maokar Conkral
2 CAMELSEC). . Vanalogue Inputk
3 CHAMELSECD. . \Library Import

4 Programs

ik Alt-+F4

@ Enter the password for ‘Level 7’ and if accepted, the user will be logged on at this level.

Change Security Level g]

Security Level
T T ol e T T R e

Passward: |4

(] ﬂ Canicel J

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”:

2| x|

Project [C:Documents and Settings’, ]
+ Lm Library_Pool
- Parameter

G PLC

- Retwork

EHl Module Configuration
--¢T Task_pool

G MAIM (Prio = 31, Event = TRUE)
3% DUT_Pool

894 =0

Ll*" Global_¥Yars
--@2 poU_Pool
= Q8 MOTOR_CONTROL [PRG]

gt Header

“FBD} Body [FED]

€ IF

E Qpen
& Check
Riaht Clickl Cut

Copy
Paste

P &<

Delete

a4

Find. ..
Replace...

Import,..

Export...

Prink

Prink Preview

R E T

Renarne. ..

Cormment. ..

lCIick Select IE Expand

Exrended Information
Sorking Criteria, ..

Settings 4

Ml Properties...

Training Manual GX IEC Developer
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Security

@ 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 @

M amne: |STAR_DELTA
Size: 36 Butes Cangel
I Use Macrocode
=1 Eomment...|
v Lse with EN/END
Type: |FB IJ
Language: | Ladder [hagram st
Lazt Change:  27/04/2008 1455333
I Security Lewel -
| o B A e e e e
v &llow Bead Access for lower Levels

(® 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 ‘0’ 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:

=

Project [C:%Documents and Settings’,J
+ Lm Library_Pool
= Parameter

G PLC

- Metwork

Al Module Configuration
=% Task_Pool

¢ MAIN (Prio = 31, Event = TRUE)
-3 pUT_Pool

23 ap

Ll*" Global_¥ars
-l poU_Pool
= -W2 MOTOR_COMTROL [PRGE]
&t Header
“FE0) Body [FED]
--fF STAR_DELTA [FE
& Header - JHote: Greyed

Qut: Access
Lop {Eody [LOJ)
1 I-m MHot 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
. 11 S
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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Sequential Function Chart - SFC SFC Elements

Initialisation / Termination - Step

INITIAL Step

LJ

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::j
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 fora POU. Each action has
associated logic written in either, IEC LD, IL, FBD or ST:

'JWJ shine. M.,M Il S

-E Pm|a|:l [ \uMPPmn.GMEc P.q\aa‘
|| = i L ibeate_Post
@@ PLC_Parameter
= “® Task_Pool
@ MAIN [Pric = 31, Event = TRUE)
= g4 DUT_Pool
I 'g¥ Global Vars
= o3 POU_Pool
@ F ADDMUL [FUN INT]
& @2 AFPS [PRG]
@ {}F Cenbgrade [FUN: INT]
& 02 FED [FRG]
&0 |LPRG]
1 @ INT_SETUP [FAG]
® B2 Ladde [PAG]
= wf sfe [PAG]
o Header
s [Body [5FCH
= 3 Action_Pool
" 4o} Aetion 1 [LD]
@ B ol [PRAG]
@ {F STAR_DELTA(FB|
@ aF STARATER_3[PRG)
I & oF TFB0 [FRG)
& W Timecourt [PRG]

ﬁi“jﬂ: u|!_u[.- |él~"ﬁ' =t =

. Action Association 5T = E3 |

-5

New Actions are created by clicking onthe ACT button on the toolbar. Select the required editor,
as for POUs:

& Proj MPPo\GRIEC_Proj\se
& ‘“ Lilitary Pool
@ PLC_Parametes |
= I Task_Pool |
@ MAIM [Pio = 31, Event = TALE)
5 lg4 DUT_Pool \
@ Global Vars
= lwg POU_Pool
& fF ADDMUL [FUN. INT)
& 3 APFS [PAG]
{F Centigrade [FUN INT]
02 FED [PRE]
oF |LPAG

| 31 F B

= Wi Action_Podl
ok Action_1 [LD]
aF sinl [FRG]
{F STAR_DELTA[FE]
= o STARTER 3 |PAG] MELSEC Instruction List
o' TFED [FRG] Stiuctured Text
n[g' Timezount [PRG]

B IR‘J & [ @
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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

seminal - GX IEC Developer - sfc [PRG] Action Action_1 [LD]

|| project | object gt Took Onine Dsbug wew Extras window hep
EEel i r8 -~ PO SEHeans TosE
o ——— [

Project [e:\MMPProj\GXIEC_Froj\se
=il Libsary_Pool .
@@ PLC_Parameter | 1
= "¢ Task_Pool . A
€@ MalN [Prio = 31, Event = TRUE)
el léjj DUT_Pool 2
'@t Global Vars : i % i
= lag POU_Pool .m 0 Tgﬂ .
1} ADDMUL [FLIN: INT] ) R i
Q2 4FPS [PRG)
i+ Cennigrade [FLUN: INT)
92 FED [FAG]
oF L [PRG]
Q& INT_SETUP [FRG]
Q3 Ladder [PRG]
aF sfc [PAG]
o Header
ity Body [SFC]
(-} Action_Fool
Ao (4
& sl [PRG]
{F STAR_DELTA [FB]
Qg STARTER_3 [PAG)
g TFED [PRG]
u.g' Timecount [FRE]

=3 g

I-f-E-&-& 658

R RTR)

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:

semingl - GX IEC Developer - [sle [PREG] Dody [SFC]]
|t Projert Qbject EF Tools Crine Debly Mew Edtras Window Help
[EEERan -« [ tEEEeART T s lfm- . - e e
Sy = ] || il

H Project [e:\MMPFio\GKIEC_Proj\ze

IGf Library_Pont

| Initial

@ PLC_Parameters
= '{® Taszk_Pool
O MAIM [Prio = 31, Event = TRLE]
5 g2 DUT_Pool I
'@ Glabal Vais el
= 62 POU_Pool | Tm
1+ ADDMUL [FUN: INT] LI i
93 APPS [PRG| [
{F Cenfigrade [FUN: INT] STEP2
Q3 FED [FRG]
oF L [PRG] 1
o [NT_SETUP [PRG] R
) 02 Ladder [FRIG] R
oF sfc [PAG) STEP3 I
& Haader :
o [Body [5FC] === ZTINS
(= ‘i3 Action_Podl END
4o} Action_1 (LD i
oF silel [PRG]
ik STAR_DELTA[FE] H
A STARTER P [
@ TFBD [PRG]
OE Timecount [PRG)

&

T3 & B E

B

=
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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:

seminal - GX IEC Developer - [sle [PRG] Body [SFC]]
|85 Project Oblect Edé Took Onine Dobug Yew Extras Widow Help LT
EaaR|melsc B cEseass i bn=- - B ES Ot
e ————————————————— o ‘ == | =

m Project [e:\MMPPro\GXIEC_Proj\se
& l‘r‘ Library_Pool i —
& PLC_Parameler I
<. Task_Paal il
@ MAIN [Pric = 31, Event = TRLE) |
%3 DUT_Pool STEP1 |
'@ Global_Vars P—
=.lu3 POU_Pool e
& 4 ADDMUL [FUN: INT] e e [
93 APPS [PRG]
{F Cenfigiade [FUN. INT]
08 FED [PRG]

o INT_SETUP [PRG] —xc

a - |

02 Ladder [FAG] ; Mame: [END oK |
Language: Cancel I

1o sfc PRG]
A -H”de' Funiction Black D
Body [SFC T i unchon Block Diagram
E g.ﬁcli:: Pool END Instiuction List

T 4o} Action_1 [LD] SRS S j
o silol [PRG]
{F STAR_DELTA[FB|
kel el |
;-0 TFED [PRG)
g Timecount [PRG]

I
=
o
[

Initial

]

=

oy
|

m i

3

N oG

o0
=
m
o
w

MELSEC Irstruction List
Structured Test

- FEE

e Calkres Eusedyl | 15[

|| profect ghiect Edi Took onke Debug View Extas window el =
FEE@Rr =B o FoEsueaRs T 0 FELE AOFewbnI oD 9]0

S — P
Project [o:\MMPProl\GRIEL_Proj\se

] 'm Litwary_Pool

& PLC_Parameter
=.® Task_Pool

O MAIN [Frio = 31, Event = TRUE]

4 33 DUT_Pool

‘¢ Global Vars
= oy POU_Pool

# -4F ADDMUL[FUN: INT]
Q§ APPS [PRG]
I+ Centigrade [FUN INT)
0 FED [FRG|
a (L [PAG]
g INT_SETUF [PRG]
O3 Ladder [FRE]
oF sfe [PRG]

o Header
# st [Body SFCY
(=1 '} Action_Pool

4o} Action_1 [LD]

o sllal [PRG]
1} STAR_DELTA[FB]
g STARTER_3 [FRG]
o TFED [PRG)
9§ Timecourt [PRG]

&

F & HE

o]

¥ EE e

< o~
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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:

|g® Global_Vars
o lag POU_Pool
= dF ADDMULFL
ag APPS [FAG]
i+ Centigrade [F
0F FED [FRG]
uF L PRE]
oF INT_SETUPTFReT—————T
w Ladder [FRE]
g sfc [PRE]

o Headar
i s Body[SFC)
= Wi Action_Pool

Huop Action_1 [LD]

g sinl [PRG]
{b STAR_DELTA[FB]

+

il 3 5 3 & ® Lf.l

o STAATER_3 (PRG]
» @ TFBD [PAG]
@ Timecount [FREG]

RO

This is not the case for Q series, as the MELSEC System 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:

seminat - GX IEC Develope: - slc [Illu]IJud; IJFLI

P4

“h-'w aprpa = 4 i - Q@E

1,@_@ g‘}ﬁ&.ﬁl’_[ ==

ﬂﬂﬂﬂ

‘- Froject [ \MMPFroNGIEC_Profvee
Litwaty_Pool
B PLC_Parameter
= €D Task_Puool
o
& 'gd DUT_Pool
'@ Global_Vars
= a3 POU_Pool
@ o} ADDMUL [FUM: INT]
08 APFS PAG|
b Cerhigrade [FLUN: INT]
92 FBD [PRG]
ag (LPAG]
oF NT_SETUR [FAG]
02 Ladder [PAG]
@2 s [PAG]
o Headsr
15 iy Body[SFC]
= i} Action_Pool
Juok Action_1 (LD)
o sl [PRG]
ik STAR_DELTA[FB]
o STARTER_3[FAG]
oF TFED RG]
B8 Timecount [PRG]

J-F B8

BEHE

| u_-}], = —"-h"l?
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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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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:

seminatl - GX |EC Developer - [IL [PRG] Body [IL]]

%% project Object £dt Tooks Online Debug View Extras Window Help =18 x]|
ERER i« e Srneabn = acmEE kX EE
il == LD MO0 =]
m Project [e:\MMPPro\GXIEC_Proj\se ouT Y70
%'l Libray_Pool TO HE K1 RESULT_2 K1
@ PLC_Paameter MELSEC
= {® Task_Pool e
O MAIN [Prio = 31, Event = TRUE) 2 LD
+ '3 DUT_Pool AND xa
'@ Global Vars ANDN XA
- a3 POU_Pool ST MO
@ -+ ADDMUL [FUN: INT]
= Q8 APPS [PRG) -
= I+ Centigrade [FUN: INT] 3 LD 010
% O FBD [PRG] ADDMUL D11,012,.013,014
= 9 |L [PAG] ST D20
o Header
g [Body I

@-0F INT_SETUF [PRE]
@ Q2 Ladder [PAG]

% 9@ sfc[PAG)

QO silol [FRG]

{F STAR_DELTA[FB]
oF STARTER_3 [FRG]
oF TFED [PRG]

& @ Timecount [PRG]

F-F

i F

Illtl
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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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17.2

NOTE

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 x9 L 32

Fahrenheit =

The input and result variables will be in Floating Point (REAL) format.

For the FX range of PLCs, floating point calculation is only possible with the main units of the
FX2N, FX2Nc, and FX3U series.

(@ 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):

New POU (Project)

MHarne: |Fahrenheit

- Clazs

Cancel |
CIRARS (RN F FH
Language of the Body:
Function Block Diagram B :D- Fahrenheit [FUN: REAL]
Isstruction List 'J Header
Ladder Diagram = Body [5T]

Result type of FLIM:

REAL -

(® Create an entry in the header (LVL) of the Function “Fahrenheit”:

Class Identifier Type Initial Carnrnent
o[vAR_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);

(B Create a new POU with a name “Temp__Conv”, New POU (Project)
Class: PRG, Language: Function Block Diagram

Mame: |Tem|:u_Eonv

i Clazz

Cancel
@ PRG  FUN (" FB

Language of the Body:

Function Block Diagram
Instruction List

Ladder Diagram

MELSEC Instruction List
Sequential Function Chart
Structured Text

17 -2
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® Open the body of the program POU “Temp_Conv” and enter the following program
example:

Degrees Fahrenheit to Degrees Centigrade Floating Point Conversian Example

o Fahrenheit Co
Degl—— Centigrade ——DegF

@ Edit the LVL (Header) of the POU “Temp_Conv” to include 2 local variables as shown

below:
Class Identifier Type Initial Camment
ofvAR ~|Dege | |REAL |..Joo
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 Conversion Example

Fahrenheit

-DegC = 36.0—— Centigrade ——DegF =963 -
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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PROFIBUS/DP Communication Configuring the PROFIBUS/DP Network

18 PROFIBUS/DP Communication

The open PROFIBUS/DP network enables extremely fast data exchange with a very wide vari-
ety of slave devices, including remote digital I/Os, remote analog I/Os, frequency inverters and a
range of other devices from third-party manufacturers. Of course, PROFIBUS/DP slaves from
MITSUBISHI ELECTRIC can also be connected to master devices from other manufacturers.

The installation of remote digital or analog I/Os helps to reduce costs for wiring.

Structure

The maximum coverage of a bus segment is 1200 m (at a maximum of 93.75 kbit/s). Up to 3
repeaters are allowed. Thus the maximum distance between 2 stations is calculated with
4800 m.

Cable types
To help reduce costs PROFIBUS/DP uses RS 485 technology with shielded 2-wire cabling.

18.1 Configuring the PROFIBUS/DP Network

In combination with the software GX Configurator DP the FX3u-64DP-M master unit as well as
master modules from the A series or the MELSEC System Q give you user-friendly
plug-and-play technology. The configuration software is self-explanatory, using a graphical
model for setting up the network. You simply select the slave unit, assign the station numbers
and specify where the information is stored in the master station.

In this chapter the configuration of a PROFIBUS/ DP master module FX3u-64DP-M installed in a
FX3u base unitis shown. Connected to the master module is a slave station consisting of digital
and analog modules of the MELSEC ST series. For more information of the ST series please
refer to the Technical Catalogue Networks, art.-no. 136730.

@ Start GX Configurator DP and open a new project.

K& MELSOFT GX Configurator-DP
File Setup Tools View Help

D|e(u| &[] Z|m|a| ®|wli

Ready
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Configuring the PROFIBUS/DP Network

PROFIBUS/DP Communication

Right mouse click

@ In the dialog Network Setup select FX. As MELSEC Device FX3u-64DP-M is automati-

cally entered.

Network Setup

Select Module Type
CPU Series

MELSEC Device

" Gn " Gna/A

X]

|FX3U-64DP-M [PROFIBUS DP V1 Master)

o]

@ Insert DP-Slave in empty project.

PROFIBUS Master
el

Device Database (32 G5D devices)

G50 Database
+ Global
Slave Device Group

) -
Ayalable Stave Systam: [14)

!F-'."H meodular stafion V2 00

| P2 modular station V2. 10
|AJIFPRA2IGTE 1600
|AJISFPBAS-1BDE  16DI
|AJ95FPBA4Z-1BDTE B DI / 8DC
|AJISTB216T 1600
|AJ95T83160 16D
AJSSTEI216DT B DM /80O

‘Wendor |MI75UBF5HI ELECTRIC CORPORAT
Revizion |'“A
Idant-No [a<p60D
Bitmap
* Momal
™ Diagnostics
™ Spacid Funchion
GSD-/D0BFile [STIHOEDD gad
Bimap-Fie [ShceST0-40 i
| oo ]

Insert DP-Slave
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PROFIBUS/DP Communication Configuring the PROFIBUS/DP Network

@ Define the head address of the master module.

Enter the head address of the
PROFIBUS/DP master module in this field.
In this example the module is the 2nd

L special function module.

PROFIBUS Master
0]

Master Settings

Hickhis IB&I&DPM Therefore it has the adress "1".

Vendot IMITSUBISHI ELECTRIC CORPORATION T ¥

Name

Baudiale
FDL address

| | Headaddess onFLC

Enor action flag
Mn dave nlerval |3’3 [1 - 65535] * 100 ps
Polling hmecut [50 [1 - 65535) *1ms

Data control time [100 1 - 65535] “10ms
I Walchdog . sebid e e [-" i1~ Ba025] A0 m

'— Hifom HetTest T Consstency

stohdog foebme EI-_ T e = 0 m
Slave_Ni_001 ‘] ok | cancel | Defad |  BusPaam |

® Configure the slave station. In this example it is a head module of the MELSEC ST series

(ST1H-PB).
Slave Parameter Settings FE B
e e 5 First select the PROFIBUS
* | bl address of the slave station
Vendor [MITSUBISHI ELECTRIC CORPORATION [aa
Slave Properties /1:7
Name [Slave_Ni_001 %”ﬂ
.--"H‘"
FOL Address . — %
I” Watchdog [ | — s
; — i
i T_sch 1 (1 - 258] Then select the mounted modules |
Group identification rumbet M Gp1 I Gp2 1 Gp3 [T Gipd of the ST system (See next page)- |
I Gp5 [ Gps [ Gp? [ Gipd R =
[ Slave is active [~ Sync(Dutpu] [ Fresze Input) ‘_/ L
I~ I Initislize slave when failing to respond / _."'/
™ Swap /0 Bytes in Master /
DP V1 A/2 Slave Parameters | L
ok | cancel | Defauk UserParam.  [|[ Select Modules
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PROFIBUS/DP Communication

® Select modules

Slave Modules

ST1H-PB 32pts -whole consistent A
ST1H-PB B4pts.-whole consistent
ST1H-PB 128pts.-whole consistent —
ST1H-PB 256pts.-whole consistent
ST1H-PB 32pts.-word consistent
ST1H-PB Bdpts.-word consistent
ST1H-PB 128pts.-word consistent
ST1H-PB 256pts.-word consistent

Add before

Remove

ST1PSD 2127+ -
ST1PDD 27211 -
ST1x2-DE1 2/ 211 - 3

o]

Info

7 Modules installed B4 are possible Max Data size 304 Buytefs)
1/0 usage 22 / 22 Bytels)] Maxl/Dszes 152 / [152  Bytels)
User_Prm_Data usage 12 Byte(s) Max. User_Prm_Data size 97 Byte(s)
Module Configuration

Available Modules [Slot] Installed Module

Add after |

X

[000)ST1H-PB 32pts.-word consistent

[001] ST1PSD 2/ 24
[002) ST1X4-DE1 4/ 4/ -/ -
[003] ST1Y2-TPE3 2/ 21+ -
[004] STIPDD 22

[005] ST1AD2V(without Ww) 47 4/ 2/
[006] ST1DA2V(without Wr) 4/ 4/0/2

Cancel |

@ Make PLC settings for input and output d

gM[LSOFl GX Configurator-DP - [Testdp2.dp2]
LTl Online  Tools View Window Help

My Change Support Chrl+M
GSD Device-Database
PLC and GX IEC Developer (GID) Settings

l"
~
=

Slave_Nr_001

-

" Block Transher

evices.

Select Slave Specific Transfer

PLC and GX IEC Develope

Data Transler using
(s Copy Instructions

(1]

| 0k I Abbrechen

<
Openis the PLC and G IEC Developer (GID) settings d FX-CPU (R5232) COM 1

18- 4

2% MITSUBISHI ELECTRIC




PROFIBUS/DP Communication Configuring the PROFIBUS/DP Network

Slave Specific Transfer

PROFIBUS Master

0]
— - e e e PRI ST
m ] " o
- ‘ T B R p—
f e us
# e e /———/
g smen w 1. Input Device (D1000)
g e 2. Qutput Device (D2000)
Bl
’ ik} bt

Right mouse click

| -

Insert DP-Slave

Slave_Nr_001

[1] 1jO Mapping

® 1/0 mapping

K& 170 Mapping

DUT Var. Ident] Identifier | DUT Type [Number B Class | Buffer MIT-Addiess |

Slave_Nr_001 (5T1H-PB)

‘ STIH-PB 32pts.-word consistent

EEI /0 Mapping g‘

= gy v soen wu-.w et ier | DUT Type |Mumber Ele|  Class | Global |User MIT|  Buffer MIT-Address

- . 1: Slave_Nr_001 (ST1H-PE)

‘ STIH-PB 32pts,-word consistent

‘ STIPSD 212t

‘ ST1Y2-TPE3 2124~
’ STIPDD 2l 2l -
. ST1AD2-W{without Ww) 4 4/ 2/ 0

’ STIDAC-Wwithout Wr) 4] 4] 0] 2
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Before download please select Transfer Setup

Fad
Help - A%
2]
Start/Stop PROFIBUS i!EUE- Master
I fals Tramfer Setup
B N N N
Sed  METAOM) NETH| (L Ethemst AL AF X
bowd  bowd  bowd  bosd  bosd  bo 1+
Transfer Setup Names COM [COM 1 Tearmetsion spmed [3000r
Target PLC gﬁ wﬁﬁmu mﬁ“—“ {—m(o%: ”m%':r g mt::n - I
MHew
PLC Series |F%3 Conligure
PLC Type FX3u DA::: |_5 J J Comectian channel I
I Homecfcaon Dihes staton|Singis network | (ther stalioniCo-austence network| PLE dract coupled seiting
Module Slot 0 [063] — T T T | e
—_— EREEEN T —
oK Cancel I ©4  NETAGH] NETN] CClek  Eheret [
Saten image
TPREY )]
Bl T o e e
Aszezorg bow o
| Clozo
< >
Opens the transfer setup dislog, FX-CPU (R5232) COM 1 Copy Instr. UM

@ Transfer configuration to PROFIBUS/DP master module.

& MELSOFT GX Configurator-DP - [Testdp2.dp2]
o¢ File Setup Onlne Tools Yiew Window Help

0|@|u] &2 &=/e 2wi
IFROFIBUS Master
ol
. = !l
=
Modify Settings
1JO Mapping
Download ta Module...
Verify
Upload Config. Image
Download Corfig, Image
Slave_Nr_001
1
|
< %
Online access to the master module FX-CPU(RS232) COM 1 Copy Instr,
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PROFIBUS/DP Communication Configuring the PROFIBUS/DP Network

@ POU for GX IEC Developer
The created POU can be exported to the GX IEC Developer project. This POU will initialize
the PROFIBUS/DP master module in the PLC program.

& MELSOFT GX Configurator-DP - [Testdp2.dp2]
n G Setup Online Tools View Window Help

New Ciri+N -
4 Open... Ctri+0 ? k? i
| Close BUS Master
Select the POU file (for FX3U)
Save As.., L
| EBpot ] POUfor GXIEC Developer ] i |+ & o B
Change Master Type Configuration Image 1 ' JHMI_Test L)i386
Print... Crl4p ) Hoermann () IDR-BLOK YD422-0L0C-|
Page Setup D Holger CDIgor |
JHSE ) Ingenerf
| Testdp2.dp2 CIHY Wioreh |
2 untitled.dp2 HVS Jiorch_Komp |
3 Du\IngenerfiGX Dev 7,dp2 [
4 Ovenl-DP.dp2 (_: | x|
Exit — 3 Dateiname.  [test asc Speichem
Dateityp |GID POU ASCII Files [* asc) - ml

Slawe_Ni_001
M

@ Import of the POU in the GX IEC Developer project.
(A new project with the correct CPU has already been created and saved.)

FE3U_ST_DP - GX [EC Developer - [MAIN_PRG_LD [PRG] Body [L

[#oF projec Object Edt Took Orine Debug Vew Extras Window

| 'S tew-. el 1= IR
_;__-_,ﬁ'.'gxn,‘. 0 -H—
e
ﬂsm

I. 5“&1--

-

- S e  E—
{44 puid steass @ Export...
) Rebid ol Shift4824C gt o Egraim
Tranefer b Update Libraries

Crifne Program Change  Shift+Crl+D Yeriy...

import fromle R T £

Suchenin. | 3 P Hl-merm
I;.It‘lumu
1P _sT_pe

Datsiname:  |DF_FOE asc I Difren |
Dateityp. IMUHEW [ axc) :] M
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The POUs Copy_Pou and
Profibus_init were generated
automatically.

‘48 POU_Pool
9@ Copy_Pou [PRG]
- 08" MAIN_PRG_LD [PRG]
- 98" Profibus_Init [PRG)

| (* Exchange PLC data with Profibus DP %)
| (" Module Type FX3U-64DP-M: Mode 3 %)
LD M8000

il FROM_M K1 K5 K1 TEMP_WORD (* read profibus start ready flag %)
il WORD_TO_BOOL_E TEMP_WORD DATA_EXCHANGE_FLAG

| LD DATA_EXCHANGE_FLAG
| FROM_M K1 KB4 K4 DP_ARRAY_INPUT_CONSISTENCY_WORDI[D] (" read input consistency flag *)
| FROM_M K1 92 K4 DP_ARRAY_OUTPUT_CONSISTENCY_WORD|D] (* read output consistency flag *)

Il WORD_TO_INT_E DP_ARRAY_OUTPUT_CONSISTENCY_WORD[O], DP_ARRAY_TEMP_INT[0]
WORD_TO_INT_E DP_ARRAY_OUTPUT_CONSISTENCY_WORD[1], DP_ARRAY_TEMP_INT[1]

WORD_TO_INT_E DP_ARRAY_OUTPUT_CONSISTENCY_WORDJ[2], DP_ARRAY_TEMP_INT[2]

| WORD_TO_INT_E DP_ARRAY_OUTPUT_CONSISTENCY_WORD(3], DF_ARRAY_TEMP_INT(3]
INT_TO_BITARR_E DP_ARRAY_TEMP_INT[0],K16 DP_ARRAY_OUTPUT_CONSISTENCY/D]

| INT_TO_BITARR_E DP_ARRAY_TEMP_INT[1],K16,DP_ARRAY_OUTPUT_CONSISTENCY[16]
| INT_TO_BITARR_E DP_ARRAY_TEMP_INT[2],K16,0P_ARRAY_OUTPUT_CONSISTENCY[32)

INT_TO_BITARR_E DP_ARRAY_TEMP_INT[3],K16,0P_ARRAY_OUTPUT_CONSISTENCY[48]

WORD_TO_INT_E DP_ARRAY_INPUT_CONSISTENCY_WORD[O], DP_ARRAY_TEMP_INT[O]
Il WORD_TO_INT_E DP_ARRAY _INPUT_CONSISTENCY_WORD[1], DP_ARRAY_TEMP_INT[1]
WORD_TO_INT_E DP_ARRAY_INPUT_CONSISTENCY_WORD[2], DP_ARRAY_TEMP_INT[2]

|| WORD_TO_INT_E DP_ARRAY_INPUT_CONSISTENCY_WORDI3), DP_ARRAY_TEMP_INT3]

Il INT TO_BITARR_E DP_ARRAY_TEMP_INT[O] K16,0P_ARRAY_INPUT_CONSISTENCY/(0]

| INT_TO_BITARR_E DP_ARRAY_TEMP_INT[1]K16.DF_ARRAY INPUT_CONSISTENCY[16]
INT_TO_BITARR_E DP_ARRAY TEMP_INT[2]K16.DP_ARRAY _INPUT_CONSISTENCY[32]

Il INT_TO_BITARR_E DP_ARRAY_TEMP_INT[3] K16 DP_ARRAY_INPUT_CONSISTENCY[48]

| o T |

il (% write output data after profibus start is possible %)
|| (" Output data ™)

| LD DATA_EXCHANGE_FLAG
| AND DP_ARRAY_OUTPUT_CONSISTENCY[O] (" check if no data consistency )

Rebuild the GX IEC Developer project and transfer it to the FX3u. After restarting the PLC
the PROFIBUS communication will start.
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Ethernet Communications Configuring a FX3u Eternet Module by Parameter

19

19.1

Ethernet Communications

Configuring a FX3U Eternet Module by Parameter

This section provides a step-by-step guide to setting up a Ethernet module FX3U-ENET (to be
referred to as ‘module’ from now on) by parameter setting, GX Developer 8.00 or later.

As an example, this section will show how to set up a module for allowing TCP/IP communica-
tions between a FX3U, a SCADA PC and an E1071 HMI. Also shown is how the programming
software can be configured to communicate with the FX3U 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.

: ]
1 = FE.

USB/RS232 ->RS422 . i 8|
IP adress: 192.168.1.2

PC with PLC programming software
(for initial set up of Ethernet module)

Hub

PC with SCADA and PLC pro-
gramming software (Connected
via MX components or direct
Ethernet driver)

IP adress: 192.168.1.1 IP adress: 192.168.1.3
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Configuring a FX3u Eternet Module by Parameter Ethernet Communications

19.1.1 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.

= ' Ethernet_Demo
i+ f‘ﬂ Program
+ :ﬂ Device comment
= i'] Par ameter

[ PLC parameter
E Nebwork param
{#9] Remote pass

[E] Device memory

{E] Device init

@ When the box has been opened, select MELSECNET/Ethernet as shown below.

Metwork parameter B4

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 tyupe None ¥

Starting 170 No.
Network No.
Total stations

Group No.
Station No.
Made v

19-2 2% MITSUBISHI ELECTRIC
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Configuring a FX3u Eternet Module by Parameter

@ Ethernet is the final option in the list. Select it as shown below:

| Module 1
Netwark tups =
i MNE T/H mode [Nomal station|] -
Starrg 10 No. MNE T/10 mode (Cantrol station)
Netwoik No. :NE ;ﬁl_l Usm::deéNurmd station)
Total stations N t y station
3 MNE T/H{Remate mastet
Group Na. -
Station Mo,
Made X

® 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

MNetwark type

Ethemet

Starting 1/0 No.

MNetwoatk No.

Total stations

Group Mo.

Station No.

Mode

On line

Dpesational settings

Training Manual GX IEC Developer
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® 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 FX3uU in the example system described earlier.

hodule 1

Me twork fppe E themnet -

Ctarting 1/0 Ne. Qoo
Network No. 1| <— see Note below

Totd stations

G roup No, 0
Staion Na 2| <— see Note below

Mode D1 e E—

D atidrial seEttings

NOTE The “network number” and “station number” settings are used to identify the module when
FX3u PLC’s use the Ethernet for Peer-to-Peer communications (not covered in this docu-
ment). These settings are also used when the programming software is to communicate to
the FX3u PLC across the Ethernet network. This subjectis covered later in the document.

@ Next, click onthe Operational settingsto bring up the dialogue shown below. The settings
already there are the defaults that the programming software applies.
Ethernet operations I
~ Communication data code - — Initial hming
& Binay code ¢= Do not wak for OPEN [ Communications
I. ...................... -1 T i I d STDP Em ]
" ASCI code (~ Always wat for OPEN [ Communication
possible at STOP time |
IP addiess - Send frame setting
Input farmat — |DEC. - + EthernatiV2.0)
P address | 192 0 1 254 || - IEEEB023
[T Enable white at RUM time TCP Esstence confirmation setting
* Use the Kesphlive
™ Use the Ping
[ end | Cancel |
19-4
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Configuring a FX3u Eternet 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 = ,3_(]

¥ Enable Whie amurk

— Commurication data code [rutial timing
& Binawy code Do nat walt for OFEN [ Communic ations

imposzible at STOP time |
" ASCll code = Always wat for OPEN [ Communication

possible at STOPtime] |
P address N\ Send hame sethng——
[rput formnat DEC i 'O Ethemetfy2 0]

=

IPaddiess | 192 168 1 | et B

\ CP EwicteMes confirmation tetting —

& Use the Keepblive

% |z the Ping

End | Carcel |

(@ 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.

Moduk 1
Network tape i M
Stating 1’0 Ne o
Network No. ]
Total etatione
Group Na :
Etation No. :
Mode Onfine -
Opetatonal seting:
il 4l zeefifne
H o I 1 ElEL AT aTEE
Staton Mo IF imlormation
STt
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Ethernet Communications

NOTE

Next, click on Open settingsto bring up the following dialogue. This is where the settings for the
Scada and HMI will be made.

There is no need to set anything here, if the Ethernet card is only to be used for program
monitor/edit using the programming software (as described later).

; Fived buffer FhiiiE T Hast skation Transmizzion | Transmission
Protocol Open system Fixed buffer | communication S target device IP | target device
imvaEEe open confimation Part No. ddress Port Mo,
1 r hi hd r b b
2 L b b b ¥ b
3 - hd - b4 b -
4 - - - - - -
[ - - - - - -
E - - - - - -
T b hd hd hd b *
B - hd - b4 - -
g - L4 - - - -
0 - - - - - -
11 - - - - - -
12 b4 hd hd b4 * *
13 - b b4 * b *
14 - - - - - -
12 il - - - - -
16 il - i - - -
Erd | Carecel |

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 Fet Bt Haost staf Trarsmission | Transmission
Pratocol Open spstem Fived buffer | communication ;Ilémg CD:IfSir;r;EEH 'O:,Sm?ﬁolm target device IP | target device
procedure P : address Faort No.
1 |TCF = |Unpazzive ¥ |Receive ¥ |Procedure exist  w |Disable = |Confirm b 040
T
2 b4 - hd * hd hd ‘ e HMI
3 A hd hd bl hd hd \L
4 = - - - - -
5 - - - - - -
g - - - - - -
7 - - - - - -
a - - - - - -
g - - hd bl hd -
10 - - - - - -
11 - - - - - -
12 L L4 L L L L
13 b4 - hd * hd hd
14 * hd hd * hd hd
15 - - - - - -
15 - - - - - -
End Cancel
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@ Whenthe settings have been made, click End to return to the main network parameter set-

ting window.
Module 1 Module 2 Module 3
Metwork type Ethernet - [None ¥ |None -
Starting /0 Mo. 0ooa
Metwark Mo, 1
Total gtations
Group No. i
Station No. 2
Made On line - - .
Operational settings
Iriitial settings
Open settings
Router relay pararmeter
Station Mo.<-3IP infarmation
FTF Parameters
E-mail zetting=
Intemupt settings
o |
Mecessary sefting Mossttng / Aleadpset ] Setif biz needed] Mo setting /' Aleady sst |

. ‘Walid madule lﬁ_
Sl e during ather stakion access !

Interlink transmission parametersl Flease inpuk the starting /0 No. of the module in HEX[1E bit] form

Acknowledge MY azsignment I Fouting parameters | Assignment image Check End | Cancel I

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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19.2 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.

r

Internet Protocol (TCP/IF) Properties

General |

“You can get IP sethings assigned automatically I pour network supports
thiz capahbility. Othemwize, you need to aske your netwark, adminiztator for
the appropriate [P sattings.

C.'l Obtair an [P address autamatically
(®) Usze the lollowng IP address:

IP address: 192 168 1 .10
0

S ubmet mask: | 255 255 255

Drefault gateway, '

(®) Use the following ONS server addresses:
Prefemed DMNS semver |

Alemate DMS server

L 0K H Cancel J
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19.3 Configuring GX Developer to access the PLC on
Ethernet

@ Open the connection settings dialogue as shown.

& MELSOFT senes GX Developer wrlagen’ POP Schulungsunteriagen [ 2 S 1T
=] Project Edt EindReplace Convert Yiew | COmiina [Ragnostics Jook Window Help

| D[=a 8] ¥ [%(®-|~ @

/
Read from PLC ... !-

Transfer Setup X x|
. g | g__ 5. |
el T Ca ol &.ﬂ -
COM |C r‘whmsmmdﬁ-fﬁw_
PLE side F |'i' | | | | !
BIC  MMET/IOM) MMET) CClnmk  Ethemet 24 Bus

module module modue maodule module
PlLCmoda (FXCPU)

) By
itahion

I_.!“'I ﬂ ﬁ Connechion channal list .

Ho spacshicabion PLL drect coupled seiting

Time oul [Sec ) IF Rty bines Iﬂ_ oo

B B O =
C24  NET/AOM)] NETW] CCirk Ethemst Dot |

Multigle CFU seltng | I

System image..
Rk AL | | | | | , ; ’ i Line Connected (Q/ABTEL.C24)
nehwonk, iouke 1 2 3 4
| [24  METAOH] NETQI) CClimk  Ethemet oK
Accessing host staton Taget FLC
Pamcied | Ciove

@ The default connectionis 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 above. If it does NOT show this, then double click on Ethernet board and make
these settings in the appropriate places
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Tramsfer Setwmp - = EJ-

Computer iype [GITIETT IP addwis fHowt (0000
Reuding paramebes harsfer insthod  [Saomsbic iarabe method

m 3 Cornection channwl kel

Ho spechoston [iber patonfGncle etrod] FLC drect coupled tetting
_ Conrecton test
BN S
Dl |
C4 WETAOM) NETMI CClek  Etemet | . o )
Systsm amaga .
o J | | ' | —!—IJJ Lie Connected (F XXCP U)
el diE PoLfe 1 2 3 4
C26 METAOH] KETP)  CCink  Efenet O
l Close

@ 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 19.1.1)

(® 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.

PLL side 1/F detaied setting of Bthernet module 5]

T

PLC CECE Corcri_|
Netwerk Mo =t

Slabion Mo I-!

1P address {192 168 1 2] IPmgubfermat |LEL ¥

7 Hest Mame |

H awbro parameler rander methad IAJ{I‘:#}:!HM:E oy shem j
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® Next, single click on Other station (Single network) as shown below.

Transler Setup nae .’.‘j

J N

NETAQH) NET)  CCiok Ehemst  FLC AF 55C

bosd bosd bosed board board el Bl
Network Mo [1 StationNo [T Protocol [TCP ‘
= | | | m
PLC MNET/IOH) MNET(l) CCLrk Ethemet  C24 G4 Bus
modde  moduie  modue  modde  modde modue A
Network No [T StationNo 2
Compuler lype |IFXCPU) IP sddvess /Host  [1921681.2

Flouting parameler ransier method  [Automatic bansie method

Cornection channel fist

Ot

slaton
PLC drect coupled setting
Connection test

Natwiouk | | | | | I ] H'cw I
Toule

. Detal [

T
C24 NE J"Il:lH] _NE'IF“ CCLgt Em — Muliple CPU el
Co-emittence JJJJ Line Conrected {FXCPU]
network route 2 3 4
_ C4 NETNOH) NETM)  CCink  Ethemet Ok
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Configuring GX 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 £|

[0 §- | L | N
mi META10[H] MNETON CCAnk Etheinet PLC AF S5E
boad bowd  boad boad  bowd  bead  re o

Metwerk lo. [T Staton o [1 i PTD!ucnll P ' |

NN EREN

FLC  MNETAOM] MNETH]  CClmk  Ethemet  C24 Gd Eus
modue  module  moduk  modde  modue madule A
Nt No | Ciahen Mo I
Comouter tyoe [(FXCPU) IPaddess /Hot  [1921681 2

| Fouting parametes banslefmethod  [Automatic ranater methed

Othar u 5) Cornection channel It
Laticr e [ i

No specihication Dikhe st i ey ot eIl k. FLL direct coupled etfing
Time oul [Sec | |‘-h’u Fety tmes |r| pl R
AL
R Al
C24  NETADH] NETQI) [(Cirk  Etemat Datai |
Mewok ho |1 Slaton No |2 Syaten) image.
! ’ ’ g Line Connected (FXCPU)
12 3 4
L C24 '\JETﬂI]H NET[) CCLnk Ememet ok
I Al::c:#’ 1 other stabon Tanget PLC .
IN-}I pechied | Clase
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Ethernet Communications

Setting up the HMI

19.4 Setting up the HMI

@ The E-Designer project for the example system needs to have the following settings.

roye(L Froparines

| Dpastr Jetnns
| E 1071 Landscape 1 1%

Loctiobr sydems
~Cordobe |

FX(CPU)

ool 2

Lokx schame
[Cueri delast]

0K Cancel

o8 e e e o

L n

@ Next, open up the Peripherals options under the System menu, and configure the HMI’s

TCP/IP connection as shown:

Peripheral Configuration

-G COM1 [AS422. 00 Nore. 6.1)
B COM2 (RS-232C, 3600, None, 8, 1)
=9 HMI Took
o> USB
[ Etrerret
= WD Contiobes 1
m e

g e

Expanton por
] U nused harchors

Right-chck to adt. |

& FPirle

Sy Mo Praocal Mode
~- WD Conltrcher 2
m
$Z Tiansparent mode
TCPAP cornechn 2, 1921681 9
A> Modem
o8 Eroler
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Setting up the HMI

Ethernet Communications

TCP 1P Network [ onsectx

Connathon name: | FXICPU)

Hott corfigaston | Manusd =]
~TCPAP Propatie:
1P addast IHZIGBH
Sbrainuk: |25 Z5550
Gahoway {0000
Prnayp C6iS: {0000
Cacorday DN [0000)

ox Concel |

® Then make the following settings for Controller 1 (i.e. the target PLC), according to the set-

tings made in the PLC earlier.

Peripher al Condiguration

@ COM1 RS422. %00, Nore, 8.1)
B COM2 [RS-232C, 3600, None, 8, 1)
4 H Took
e USE
- Etreret
= WD Controber |
W FX(CPY)
F TCPIP connechon 1. 19216211

Unused hanchors
& Firter
T No Pratocol Mode
= WD Controber 2
m
Transpatent mode
TCRAP comnection 2, 1321821 1
A Maodem
2% £ Hoiet

g Expanton port Rigre-dick to ed.
-1

19-14
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Ethernet Communications

Setting up the HMI

Propertios for MELSEC QnayQ ET 1 Bthernet dever

Setings Im-mbed[ b I

FLOMod [FX(CPU) <]
Cerfgurabon,

IP sddess II'T{ 168 >

Pt address |mu5

Mypod adde:: '

Protocd

C LoP € 1CP

I UsaMakacnae o Maltaemat 10

Hatwork I“

MHET. |

Usze 2avce n bnpel
& IPaddes: € \etwork  MNET

| oK I "bb“'lﬂl ...'r-.‘n.fl

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 19.1.1).

@ Click OK, exit the Peripheral settings and download these settings with the project.
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Communication via MX Component Ethernet Communications

19.5 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
Ll Cormmunication Setup [Rility ._E-:L:r_:]

Menu Help
Torget setire | List view | Gonnection teat |

Lokt saton rucer |, - | Viand, | peze |

e PR =
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Ethernet Communications Communication via MX Component

@ First you must define the Logical station number

Communication Setting Wizard - Introduction

Thiz Communication Setting Wizard will < et the
commurication infarmation tor ACT

ou can press Back at any time to change your
selections.

Fleaze click Next to begin

Pleaze selact the logical station numb ey

Logical station number 10 bl

® Next, configure the Communication Settings on the PC side

Communication Setting Wizard - PC side

Plegze select the PC side F

PC zide IF Setial j

—icommunecation setsE=y
U=B

MELSECMETA 0 board
MELSECMETH board

Connectport <0

Time cut

Cancel = Back Mext = | il |

Training Manual GX IEC Developer 19-17



Communication via MX Component Ethernet Communications

@ Select the UDP protocol and the default Port 5001

Communication Sekting Wizard - PC side x|

Piease select the PC side IF
PCsidelF  |Ethemet board -]
—Communication setfing
Connect modue ||FXCPU} v| -—
Protocol |L.DP V[ -
Netwaork No | 1
Station No | 3 4
Port No | 5001 b

Time out 60000 ms

1

Cancel ' <Back | Net» | Fiish |

® Configure the communication settings of the PLC side required for the example system
described earlier.

Communication Setting Wizard - PLC side x|

Piease select the PLC side UF

rcoderr |

Communication setting —————— — —

Module type | (FXCPU) hd I

Host(P Address) 192.168.1 .2 -+
Netwerk No I :
Station No | 2 +—

Cancsl | < Back Next » | |
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Ethernet Communications Communication via MX Component

® Select the correct CPU type.

Communication Setting Wizard - Network __ 5'

Please sefect the Network

Station type

CUtype | (FXCPU) ~|
Mutiple CPU None ]

Cancel | « Back Next » | Frnsh

@ For the conclusion of the configuration define a name and press the Finish button

Communication Setting Wizard - Finished 3¢}

The Communication wizard has finished collecting

Please Finish to build the logical station number.

Commert

! FX communication

comcet | <Beck wir | e
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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.

Lt communication Setup Utility =CIx

Menu  Help
{Torged setiing | List view | Connectiont
Logcal stafion numer |1Ill FX communication ;! Wizard Delete. l
L r.m ! Ethernet
e 4
L =
PC IF Ethernet CPUtype (FXCPU)
Protacal upe Modude type IFX30
Network Mo 1 Hosi(IP Address) 19216812
Station Mo 3 Network Mo 1
Porl Mo 5001 Station Mo 2
Time-out E0000 me

Mutiple CPU Nenie

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.

H Communication Setup Utility X o i 3

Meru  Help

Terget setting | List view Connechion test |

Logical station number 10 FX communication :] Test
Commurscation dagnosis count 5 _
| ]
Reout

-
l.) Communication test is successful,
.-

[iagrosis court Ig

Resit (xD0000000

CPU name I lFX CPU}

I ) §
Mear time of communricatian — mes

After configuring the communication paths you can access all controller devices (read/write)
with Microsoft programming languages like MS Visual Basic, MS C++ etc.

The Mitsubishi MX components described below are powerful, user-friendly tools that make it
very easy to connect your Mitsubishi PLC with the PC world.
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Appendix

Special Relays

A

A.1

A1

Appendix

Special Relays

In addition to the relays that you can switch on and off with the PLC program there is also another
class of relays known as special or diagnostic relays. These relays use the address range start-
ing with M8000. Some contain information on system status and others can be used to influence
program execution. Special relays cannot be used like other internal relays in a sequence pro-
gram. 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.

Special relays can be divided in two groups:

— Special relays whose signal state can only be read by the program (for instance usinga LD
or LDl instruction).

— Special relays whose signal state can be read and written (set or reset) by the program.

The following tables feature a "Read" and a "Write" column. If the symbol "®" is shown in one of
these columns, the corresponding action is possible. The symbol "—" means that the corre-
sponding action is not allowed.

There are also special registers for word information ina FX CPU. They are descriped in the next
section.

PLC Status Diagnostic Information (M8000 to M8009)

Special Relay Read | Write CPU Function
RUN it RUN state
monitor
M8000 ® - (NO contact) ‘ ‘
M8004
RUN monitor M8000 m_
M8001 [ ) —
EX1S (NC contact) 8001
FX1N
FX2N
FX2NC
FX3u
o Initial pulse MB002 H H
M8002 ® (NO contact)
M8003
Initial pulse —»| |+
M8003 —
® (NC contact) 1 scan time
M8004 () — Error occurrence
. Battery voltage low (ON when battery voltage is below the
M8005 ® value set in D8006)
M8006 °® . EX2N gattte;y 0?rror latch (M8006 is set when battery voltage low is
FX2NC etected)
M8007 [ ) — FX3U Momentary power failure
M8008 () — Power failure detected
M8009 o — 24V DC down (service power supply)
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Special Relays

Appendix

A.1.2 Clock Devices and Real Time Clock (M8011 to M8019)
Special Relay Read | Write CPU Function
M8010 — — — Not used
10 ms clock pulse
M8 o - ON and OFF in 10 ms cycle (ON: 5 ms, OFF: 5 ms)
100 ms clock pulse
M8012 o - ON and OFF in 100 ms cycle (ON: 50 ms, OFF: 50 ms)
1 s clock pulse
M8013 ® - ON and OFF in 1 s cycle (ON: 500 ms, OFF: 500 ms)
1 min clock pulse
M8014 ® - FX1S | ONand OFF in 1 min cycle (ON: 30 s, OFF: 305)
M8015 [ ) [ ) FX2N Clock stop and preset (For real time clock)
'2%\'5 Time read display is stopped (For real time clock)
M8016 [ ) — The contents of D8013 to D8019 is frozen, but the clock is
still running.
M8017 [ ) [ ) +30 seconds correction (For real time clock)
Real time clock installation detection (Always ON)
M8018 [ ) — For an FXanc a memory card with integrated RTC must be
installed.
M8019 [ ) — Real time clock (RTC) setting error
A.1.3 PLC Operation Mode (M8030 to M8039)
Special relay Read | Write CPU Function
Battery LED OFF
M8030 °® . FXaN/ ) . )
FX2NC/FX3U When M803_0 set to ON, LED on PLC is not lit even if battery
voltage low is detected.
Non-latch memory | If this special auxiliary relays are acti-
M8031 o ® all clear vated, the ON/OFF image memory of
Y, M, S, T, and C, and present values
of T, C, D, special data registers and R
Latch memory all are cleared to zero. However, file regis-
M8032 [ [ clear Y ters (D) in program memory, and exten-
sion file registers (ER) in the memory
cassette are not cleared.
Memory hold STOP
M8033 () [ ) When PLC is switched from RUN to STOP, image memory
FX1S/' | and data memory are retained.
FX1N
FX2N All outputs disable
M8034 o [ ) FX2NC All external output contacts of PLC are turned OFF. The pro-
FX3u gram however is still executed.
M8035 [ ) [ ) Forced RUN mode
M8036 [ ) [ ) Forced RUN signal
M8037 [ ) [ ) Forced STOP signal
Communication parameter setting flag
M8038 - o (for N:N network setting)
Constant scan mode
M8039 o (] When M8039 is ON, PLC waits until scan time specified in
D8039 and then executes cyclic operation.
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Appendix Special Relays
A.1.4 Error Detection (M8060 to M8069)
Special relay Read | Write CPU Function
FX2N/
M8060 [ ) — FX2NC I/0 configuration error
FX3u
FX1s
FX1N
M8061 () — FX2N PLC hardware error
FX2NC
FX3u
FX2N . . —
M8062 [ ) — FX2NG PLC/Programming device communication error
M8063 © [ ) — Serial communication error 1 [ch1]
M8064 [ ) — EX1S Parameter error
M8065 — FXIN Syntax error
L FX2N y
M8066 [ ] — EX2NC Ladder error
M8067 @ o — FXsu Operation error
M8068 — [ ) Operation error latch
FX2N
M8069 — ) FX2NC | I/O bus check @
FX3u
@ The operation varies according to a PLC: Cleared in an FX1S, FX1N, FX2N, FX1NC, or FX2NC when PLC switches
from STOP to RUN. Not cleared in an FX3uU PLC.
Serial communication error 2 [ch2] in FX3U PLCs is detected by M8438.
@ Cleared when PLC switches from STOP to RUN.
® When M8069 is ON, I/O bus check is executed.If an error is detected, the error code 6130 is written to special re-
gister D8069 and the special relay M8061 is set.
A.1.5 Extension Boards (Dedicated to FX1S and FX1N)
Special relay Read | Write CPU Function
Extension board FX1iN-4EX-BD: Input BX0
M8112 [ ) [ ) Extension board FX1N-2AD-BD: ch1 input mode change
Extension board FXiN-1DA-BD: output mode change
Extension board FX1N-4EX-BD: Input BX1
M8113 g ® FX1S " Extension board FXiN-2AD-BD: ch2 i de ch
FXIN xtension boar 1N- -BD: ch2 input mode change
M8114 o [ ) Extension board FX1N-4EX-BD: Input BX2
M8115 [ ) [ ) Extension board FX1N-4EX-BD: Input BX3
M8116 o [ ) Extension board FX1N-2EYT-BD: Output BYO
M8117 [ ) [ ) Extension board FX1N-2EYT-BD: Output BY1
A.1.6 Analog Special Adapter for FX3u (M8260 to M8299)

Special Register | Read | Write CPU Function
toMl\%ggg o ([ 1st* special adapter
big/I 32872079 [ (] 2nd* special adapter

M FX3u
bis &%82089 [ o 3rd* special adapter
big/I I?/lzsgzogg [ (] 4th* special adapter

*

The unit number of the analog special adapter is counted from the main units side.
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A.2

A.2.1

Special Registers

Just like the special relays (section A.1) starting at address M8000 the FX controllers also have
special or diagnostic registers, whose addresses start at D8000. Often there is also a direct con-
nection between the special relays and special registers. For example, special relay M8005
shows that the voltage of the PLC’s battery is too low, and the corresponding voltage value is
stored in special register D8005. The following tables shows a small selection of the available
special registers as examples.

Special registers can be divided in two groups:
— Special registers whose value can only be read by the program
— Special relays whose value can be read and written by the program.

The following tables feature a "Read" and a "Write" column. If the symbol "@" is shown in a one of
these columns, the corresponding action is possible. The symbol "—" means that the corre-
sponding action is not allowed.

PLC Status Diagnostic Information (D8000 to D8009)

Special Register | Read | Write CPU Function

Watchdog timer setting (in 1ms steps). (Writes from system
ROM at power ON) Value overwritten by program is valid
D8000 ) [ after END or WDT instruction execution. The setting must be
larger than the maximum scan time (stored in D8012).

Default value is 200 ms.

PLC type and system version

FX1S: 22Vyy

D8001 [ ] — FX1N: 26Vyv

FX2N/FX2NC/FX3U: 24Vyy

(e. g. FX1N Version 1.00 — 26100)

Memory capacity
FX1S | 0002 — 2k steps (FX1S only)
FXIN | 0004 s 4k steps (FX2N/FX2NC only)

D8002 o — FX2N
FXONG 0008 — 8k steps or more (not for FX1S)

FX3U If 16K steps or more "K8" is written to D8002 and "16" or "64"
is written to D8102.

Memory typ:
00— RAM (Memory cassette)
01— EPROM (Memory cassette)

D8003 () — 02— EEPROM (Memory cassette or flash memory)
O0Ap— EEPROM (Memory cassette or flash memory,
write-protected)

10— Built-in memory in PLC

Error number (M)

D8004 [ ) — If D8004 contains e.g. the value 8060, special relay M8060 is
set.

D8005 — — Battery voltage (Example: "36" -> 3.6 V)
Low battery voltage detection level.

D8006 _ _ EX2N Default settings:

Fxanc | FX2NFX2Nc: 3.0V (‘30')
Fxau | FX8U:27V ("27")

Momentary power failure count

D8007 — — Operation frequency of M8007 is stored. Cleared at
power-off.
P - -
EXoN ower fallure detection
D8008 _ _ FX2NC Default settings:

FX3U FX2N/FX3U: 10 ms (AC power supply)
FX2NC: 5 ms (DC power supply)

FX2N 24V DC failed device
D8009 — — FXa2NC Minimum input device number of extension units and exten-
FX3u sion power units in which 24V DC has failed.
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Appendix Special Registers
A.2.2 Scan Information and Real Time Clock (D8010 to D8019)
Special Register | Read | Write CPU Function
D8010 [ ) — FX1s Present scan time (in units of 0.1 ms)
D8011 [ ) — EQE Minimum value of scan time (in units of 0.1 ms)
D8012 [ ) — FFXXZ;\‘UC Maximum value of scan time (in units of 0.1 ms)
D8013 [ ) [ ) Real time clock: Seconds (0 to 59)
D8014 o [ ) Real time clock: Minutes (0 to 59)
D8015 (] [ ) FXis Real time clock: Hours (0 to 23)
FX1N
D8016 o [ ) FX2N Real time clock: Date (Day, 1 to 31)
FX2NC
D8017 ) o FXau Real time clock: Date (Month, 1 to 12)
D8018 [ ) [ ) Real time clock: Date (Year, 0 to 99)
D8019 [ ) [ ) Real time clock: Day of the week (0 (Sunday) to 6 (Saturday))
A.2.3 PLC Operation Mode (D8030 to D8039)
Special Register | Read | Write CPU Function
D8030 [ ] — FX1s Value of analog volume VR1 (Integer from 0 to 255)
D8031 [ ) — FXIN Value of analog volume VR2 (Integer from 0 to 255)
D8032 — D8038 — — — Not used
FX1s Constant scan duration
FX1N . ;
D8039 . P EXoN Default: 0 ms (in 1 ms steps)
EX2NC (Writes from system ROM at power ON)
FX3u Can be overwritten by program
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A.2.4 Error Codes (D8060 to D8069)
Special Register | Read | Write CPU Function
If the unit or block corresponding to a programmed 1/0O number
EXoN is not actually loaded, M8060 is set to ON and the first device
D806O S . EXONG numb.er of the erronec.Ju.s block is written to D8060
FX3U Meaning of the four digit code:
1st digit: 0 = Output, 1 = Input
2nd to 4th digit: First device number of the erroneous block
FX1S/FX1N
D8061 — FXaN Error code for PLC hardware error
o FX2NC
FX3U
FX2N
D8062 [ ) — /FX2NC Error code for PLC/PP communication error
FX3U
D8063 [ ) — Error code for serial communication error 1 [ch1]
D8064 [ ) — Error code for parameter error
D8065 [ ) — Error code for syntax error
D8066 [ ) — FX1S Error code for ladder error
D8067 ) — FX1IN Error code for operation error
FFXX:,\‘NC Operation error step number latched
D8068* — [ ] FX3U In case of 32K steps or more, step number is stored in
[D8313, D8312].
Error step number of M8065 to M8067
D8069* [ ] - In case of 32K steps or more, step number is stored in
[D8315, D8314].
* Cleared when PLC switches from STOP to RUN.
A.2.5 Extension Boards (Dedicated to FX1S and FX1N)
Special Register | Read | Write CPU Function
D8112 [ ) —_ Adapter FX1N-2AD-BD: Digital input value ch.1
D8113 °® — FX1S | Adapter FXin-2AD-BD: Digital input value ch.2
D8114 [ ) [ ) Adapter FX1nN-1DA-BD: Digital output value ch.1
A.2.6 Analog Special Adapter for FX3u (D8260 to D8299)
Special Register | Read | Write CPU Function
D8260 . .
to D8269 [ ) [ ) 1st* special adapter
D8270 * ;
bis D8279 [ ) [ ) 2nd* special adapter
D8280 FXe
bis D8289 [ ) [ ) 3rd* special adapter
D8290 * :
bis D8299 [ ) [ ) 4th* special adapter
* The unit number of the analog special adapter is counted from the main units side.
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A.3

A.3.1

Error Code List

When an error has been detected in the PLC, the error code is stored in special registers D8060
to D8067 and D8438. The following actions should be followed for diagnostic errors.

Represented here are some of the most common error codes.

Error codes 6101 to 6409

Special Error A . .
Error Register Code Description Corrective Action
0000 No error —
6101 RAM error
6102 Operation circuit error
6103 1/0 bus error (M8069 = ON)
- - - Check for the correct con-
6104 Powered extension unit 24 V failure nection of extension cables.
(M8069 = ON)
Check user program. The
6105 Watchdog timer error scan time exceeds the
value stored in D8000.
PLC D8061 1/O table creation error (CPU error)
hardware error When turning the power ON to the
main unit, a 24V power failure occurs | Check the power supply for
6106 | in a powered extension unit. (The error | the powered extension
occurs if the 24V power is not supplied | units.
for 10 seconds or more after main
power turn ON.)
Check the number of the
connected special function
) . units/blocks. A few special
6107 System configuration error function units/blocks are
limited the number to con-
nect.
0000 No error —
Commtt’mtication 6201 Parity, overrun or framing error Check the cable connection
error between o between the programmin
PLC and program- D8062 6202 Communication character error device and thpe PgLC. Thisg
ming device 6203 Communication data sum check error | error may occur when a
(FXan and FXane 6204 Data format error cable is disconnected and
only) reconnected during PLC
6205 Command error monitoring.
0000 No error —
6301 Parity, overrun or framing error ® Inverter communication,
6302 Communication character error comput_er link and pro-
gramming: Ensure the
6303 Communication data sum check error communication parame-
6304 Communication data format error ters are correc_tly set ac-
cording to their applica-
6305 Command error tions.
Serial 6306 Communication time-out detected ® N:N network, parallel
communication D8063 6307 | Modem initialization error link, etc.: Check pro-
error grams according to appli-
6308 N:N network parameter error cations.
6312 Parallel link character error ® Remote maintenance:
: Ensure modem power is
6313 Parallel link sum error
ON and check the set-
6314 Parallel link format error tings of the AT com-
mands.
6320 Inverter communication error i Wirin_g: C_Jheck the com-
munication cables for
correct wiring.
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Special Error i . .
Error Register Code Description Corrective Action
0000 No error —
6401 Program sum check error
6402 Memory capacity setting error
6403 Latched device area setting error
6404 Comment area setting error
Parameter error D8064 6405 File register area setting error STOP the PLC, and cor-
Special unit (BFM) initial value setting, | rectly set the parameters.
6406 positioning instruction setting sum
check error
Special unit (BFM) initial value setting,
6407 e ’ h
positioning instruction setting error
6409 Other setting error
A.3.2 Error codes 6501 to 6510
Error s =0 Description Corrective Action
Register Code
0000 Kein Fehler
6501 Incorrect combination of instruction,
device symbol and device number
6502 No OUT T or OUT C before setting
value
— No OUT T or OUT C before setting
6503 value
— Insufficient number of operands for
an applied instruction
: During programming, each
- tShame label number is used more instruction is checked. If a
Syntax error D8065 an once. syntax error is detected,
6504 — Same interrupt input or high speed | modify the instruction cor-
counter input is used more than rectly.
once.
6505 Device number is out of allowable
range.
6506 Invalid instruction
6507 Invalid label number [P]
6508 Invalid interrupt input [I]
6509 Other error
6510 MC nesting number error
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A.3.3

Error codes 6610 to 6632

Special Error _—_— . .
Error Register Code Description Corrective Action
0000 No error —
6610 LD, LDl is continuously used 9 times or
more.
6611 More ANB/ORB instructions than
LD/LDI instructions
6612 Less ANB/ORB instructions than
LD/LDI instructions
6613 MPS is continuously used 12 times or
more.
6614 No MPS instruction
6615 No MPP instruction
No coil between MPS, MRD and MPP,
6616 ] .
or incorrect combination
Instruction below is not connected to
6617 bus line: STL, RET, MCR, P, |, DI, El,
FOR, NEXT, SRET, IRET, FEND or
END
STL, MC or MCR can be used only in
6618 main program, but it is used elsewhere | This error occurs when a
(e.g. in interrupt routine or subroutine). | combination of instructions
Invalid instruction is used in is incorrect in the entire cir-
Gircuit D866 6619 | FOR-NEXT loop: STL, RET, MC, cuit block or when the rela-
Ireult error MCR, | (interrupt pointer) or IRET. tionship between a pair of
FOR-NEXT instructi ting level instructions is incorrect.
6620 i insiruction nesting feve Modify the instructions in
exceeded
the program mode so that
6621 Numbers of FOR and NEXT instruc- their mutual relationship
tions do not match. becomes correct.
6622 No NEXT instruction
6623 No MC instruction
6624 No MCR instruction
STL instruction is continuously used 9
6625 -
times or more.
Invalid instruction is programmed
6626 within STL-RET loop: MC, MCR, |
(interrupt pointer), SRET or IRET.
6627 No RET instruction
Invalid instruction is used in main pro-
6628 gram: | (interrupt pointer), SRET or
IRET
6629 No P or | (interrupt pointer)
6630 No SRET or IRET instruction
6631 SRET programmed in invalid location
6632 FEND programmed in invalid location
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A.3.4 Error codes 6701 to 6710
Error sl s Description Corrective Action
Register Code
0000 No error —
— No jump destination (pointer) for CJ
or CALL instruction
— Label is undefined or out of PO to
6701 P4095 due to indexing
— Label P63 is executed in CALL
instruction; cannot be used in CALL
instruction as P63 is for jumping to
END instruction.
6702 CALL instruction nesting level is 6 or | This error occurs in the exe-
more cution of operation. Review
6703 Interrupt nesting level is 3 or more the program, or check the
contents of the operands
FOR-NEXT instruction nesting level is 6 | used in the applied instruc-
6704 ) *
or more. tions.
Operand of applied instruction is inap-
6705 ! .
plicable device.
Device number range or data value for
6706 operand of applied instruction exceeds
limit.
Operation error D8067 6707 File register is accessed without para-
meter setting of file register.
This error occurs in the exe-
cution of operation. Review
the program, or check the
contents of the operands
used in the applied instruc-
6708 FROM/TO instruction error tions. Check whether the
specified buffer memories
exist in the equipment.
Check whether the extension
cables are correctly connec-
ted.
This error occurs in the exe-
cution of operation. Review
. . the program, or check the
6709 Other (e.g. improper branching) contents of the operands
used in the applied instruc-
tions.*
This error occurs when the
6710 Mismatch among parameters same device is usgd V.V'th!n
the source and destination in
a shift instruction, etc.

* Even if the syntax or circuit design is correct, an operation error may still occur.For example: "T200Z" itself is not an
error.Butif Z had a value of 400, the timer T600 would be attempted to be accessed. This would cause an operation
error since there is no T600 device available.
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Appendix Number of Occupied Input/Output Points and Current Consumption
A.4 Number of Occupied Input/Output Points and

Current Consumption

The following tables show how many input/output points are occupied in a base unit by a certain

unit, along with the power supply type and current consumption values needed for selecting a

product.

The current consumption is determined differently in the following cases.

5V DC and internal 24V DC are supplied to the products through an extension cable, and the

current consumption must be calculated

Subtract the current consumption at the internal 24V DC as follows.

— Forthe AC power type main unit, subtract the current consumption at the internal 24V DC
from the 24V DC service power supply.

— Forthe DC power type main unit, subtract the current consumption at the internal 24V DC
from the power supply for the internal 24V DC.

— Some special function modules need "external 24 V DC". Include this current in the calcu-
lation of current consumption when the current is supplied by the 24V DC service power
supply. When the current is supplied by an external power supply, the current is not in-
cluded in the calculation of current consumption.

A.4.1 Interface Adapter Boards and Communication Adapter Boards
o Number of occupied Current consumption [mA]
ype /O points 5V DC 24V DC (internal) | 24 V DC (external)

FXiN-232-BD —
FX2n-232-BD — 20 — —
FX3u-232-BD —
FXin-422-BD —

60* — —
FXon-422-BD —
FXau-422-BD — 20* — —
FX1N-485-BD —

60 — —
FX2n-485-BD —
FXsu-485-BD — 40 — —
FX3au-USB-BD — 15 — —
FXiN-CNV-BD
FX2n-CNV-BD — — — —
FXau-CNV-BD

* When a programming tool or GOT is connected, add the current consumed by this unit (see next page)
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Programming Tool, Interface Converter, Display Module and GOT

o Number of occupied Current consumption [mA]
ype /O points 5V DC 24V DC (internal) | 24 V DC (external)

FX-20P(-E) — 150 — —

FX-232AWC-H — 120 — —

FX-USB-AW — 15 — —

FX3u-7DM 20

FX10DM-E — 220 — —

F920GOT-BBD5-K-E — 220 — —
A.4.2 Special Adapters

Number of Current consumption [mA]
Type occupied
I/O points 5VDC 24V DC (internal) | 24 V DC (external) At start up

FX3u-4HSX-ADP — 30 30 0 30

FX3u-2HSY-ADP — 30 60 0 120*

FX3au-4AD-ADP — 15 0 40 —

FX3au-4DA-ADP — 15 0 150 —

FX3u-4AD-PT-ADP — 15 0 50 —

FX3u-4AD-TC-ADP — 15 0 45 —

FXanc-232ADP — 100 0 —

FX3au-232ADP — 30 0 —

FX3u-485ADP — 20 0 —

* The current consumption at start up must be considered when connected to a DC powered base unit.

A.4.3 Extension Blocks

Type Number of occupied Current consumption [mA]

I/O points 5V DC 24 V DC (internal) | 24 V DC (external)

FX2on-8ER-ES/UL 16 - 125 0

FX2n-8EX-ES/UL 8 — 50 0

FX2on-16EX-ES/UL 16 — 100 0

FX2n-8EYR-ES/UL 8 — 75 0

FX2n-8EYT-ESS/UL 8 — 75 0

FXon-16EYR-ES/UL 16 — 150 0

FXon-16EYT-ESS/UL 16 — 150 0
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Number of Occupied Input/Output Points and Current Consumption

A.4.4

Special Function Modules

Number of Current consumption [mA]
Type occupied
I/O points 5V DC 24 V DC (internal) | 24 V DC (external) At start up
FXau-4AD 8 110 0 90 —
FX3u-4DA 8 120 0 160 —
FX3u-20SSC-H 8 100 0 220 —
FXaN-2AD 8 20 50 © 0 170
FXan-2DA 8 30 85 ® 0 190
FXaN-4AD 8 30 0 55 —
FXan-4DA 8 30 0 200 —
FX2N-4AD-TC 8 30 0 50 —
FX2N-4AD-PT 8 30 0 50 —
FXan-8AD 8 50 0 80 —
FX2N-5A 8 70 0 90 —
FXan-2LC 8 70 0 55 —
FXan-1HC 8 90 0 0 —
FXon-1PG-E 8 55 0 40 —
FX2n-10PG 8 120 0 709 —
FXan-232IF 8 40 0 80 —
FX2n-16CCL-M 8® 0 0 150 —
FX2N-32CCL-M 8 130 0 50 —
FX2N-32ASI-M 8® 150 0 70 —
FXoN-3A 8 30 90 @ 165
FXon-10GM 8 — — —
FX2N-20GM 8 — — 10 —
O]

® ®

When analog special function blocks (FX0N-3A, FX2N-2AD and FX2N-2DA) are connected to an input/ output po-
wered extension unit (FX2N-32EL] or FX2N-48EL] ), the following limitation must be taken into consideration.
(When the blocks are connected to the main unit, this limitation is not applied.)

The total current consumption of the analog special function blocks (FX0oN-3A, FX2N-2AD and FX2N-2DA) should
be less than the following current values.

- When connected to FX2N-32E[]: 190 mA or less

- When connected to FX2N-48E[]: 300 mA or less.

When the voltage of the external DC power supply is 5 V DC, the current is 100 mA.

A FX2N-16CCL-M cannot be used together with a FX2N-32ASI-M. The following number of points is added accor-
ding to the products connected to the network: (Number of remote I/O stations) x 32 points.

A FX2N-32ASI-M cannot be used together with a FX2N-16CCL-M. Only one unit can be added to the whole sys-
tem. The following number of points is added according to the products connected to the network: (Number of
active slaves) x 8 points.
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A.5

PLC Components Glossary

The following table describes the meaning and functionality of the single components und parts

of a Mitsubishi PLC.

Component

Description

Connection for
expansion
adapter boards

Optional expansion adapter boards can be connected to this interface. A variety of differ-
ent adapters are available for all FX lines (except the FX2nc). These adapters extend the
capabilities of the controllers with additional functions or communications interfaces. The
adapter boards are plugged directly into the slot.

Connection for pro-
gramming units

This connection can be used for connecting the FX-20P-E hand-held programming unit or
an external PC or notebook with a programming software package (e.g. GX Developer).

EEPROM

Read/write memory in which the PLC program can be stored and read with the program-
ming software. This solid-state memory retains its contents without power, even in the
event of a power failure, and does not need a battery.

Memory cassette slot

Slot for optional memory cassettes. Inserting a memory cassette disables the controller’s
internal memory — the controller will then only execute the program stored in the cassette.

Extension bus

Both additional /O expansion modules and special function modules that add additional
capabilities to the PLC system can be connected here. See Chapter 6 for an overview of
the available modules.

Analog
potentiometers

The analog potentiometers are used for setting analog setpoint values. The setting can be
polled by the PLC program and used for timers, pulse outputs and other functions.

Service power supply

The service power supply (not for FXane) provides a regulated 24V DC power supply
source for the input signals and the sensors. The capacity of this power supply depends
on the controller model (e.g. FX1s and FX1n: 400mA; FXan-16MO-00 through
FXan-32MO-00: 250 mA, FXen-48MO-010 through FXen-64MO-0001: 460 mA)

Digital inputs

The digital inputs are used for inputting control signals from the connected switches, but-
tons or sensors. These inputs can read the values ON (power signal on) and OFF (no
power signal).

Digital outputs

You can connect a variety of different actuators and other devices to these outputs,
depending on the nature of your application and the output type.

LEDs for indicating
the input status

These LEDs show which inputs are currently connected to a power signal, i.e. a defined
voltage. When a signal is applied to an input the corresponding LED lights up, indicating
that the state of the input is ON.

LEDs for indicating
the output status

These LEDs show the current ON/OFF states of the digital outputs. These outputs can
switch a variety of different voltages and currents depending on the model and output

type.

LEDs for indicating
the operating status

The LEDs RUN, POWER and ERROR show the current status of the controller. POWER
shows that the power is switched on, RUN lights up when the PLC program is being exe-
cuted and ERROR lights up when an error or malfunction is registered.

The battery protects the contents of the MELSELC PLC’s volatile RAM memory in the
event of a power failure (FXan, FX2ne and FX3u only). It protects the latched ranges for

Memory battery timers, counters and relays. In addition to this it also provides power for the integrated
real-time clock when the PLC’s power supply is switched off.
MELSEC PLCs have two operating modes, RUN and STOP.

RUN/STOP switch The RUN/STOP switch allows you to switch between these two modes manually. In RUN

mode the PLC executes the program stored in its memory. In STOP mode program exe-
cution is stopped and it is possible to program the controller.
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