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Safety Information

For qualified staff only

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

Proper use of equipment

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

Relevant safety regulations

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

® VDE Standards

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

— VDE 0105
(Operation of electrical installations)

- VDE 0113
(Electrical systems with electronic equipment)

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

— VDE 0550/0551
(Regulations for transformers)

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

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

@ Fire prevention regulations
® Accident prevention regulations

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

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

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

CAUTION:
Equipment and property damage warnings. Failure to observe the precautions
described 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 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 to 100 Hz and 0.1 to10 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-
troller in 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. Itis 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.

@® Ableto 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

E&?Hﬁ@l noise Good Excellent

Construction Easy to program Wiring - time consuming

Advanced instructions | Yes No

g:;&ggg the control Very simple Very difficult — requires changes to wiring

Maintenance Excellent Poor - relays require constant maintenance

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.

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” (Covered in detail later in this
document.). 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.

2 MITSUBISHI ELECTRIC



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.

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

@® an input stage,
@® a processing stage

and

@® an output stage

Programmable Logic Controller
&
L
O 1 O—
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.
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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 it is 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 Poll inputs and signal states
‘ Input terminals H and save them in the process
image of the inputs
PLC program
PTOCG_SS image Instruction 1
of inputs — Instruction 2
Instruction 3
A
Process image
of outputs g 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 2% MITSUBISHI ELECTRIC



The Hardware

How PLCs Process Programs

Program execution

Afterthis 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
> o | (Mo
Store result
M6
—
M1 M8013
> 4 — | (Yoo )—
Control output
M2
Mo
> 9 4 (yoo1 )

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, FX3G, FX3ucC and FX3U have modular expansion capabilities, making them
the right choice for complex applications and tasks requiring special functions like analog-digital
and digital-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 FX3G FX3u FX3uc
Max integrated 1/O points 30 60 128 96 60 128 96

Expansion capability
(max. possible 1/0s)

Program memory (steps) 2000 8000 16000 16000 32000 64000 64000

Cycle time per logical
instruction (us)

34 132 256 256 256 384 384

0.55-0.7 | 0.55-0.7 0.08 0.08 0.21/0.42 0.065 0.065

No. of instructions
(standard / step ladder/ | 27/2/85|27/2/89 |27/2/107|27/2/107|29/2/123|27/2/209|29/2 /209
special function)

Max. special function

_ ® @ @ /@ ® / o@
modules connectable 2 8 4 4778 10V/8 6V/8

@

Connectable to the left side

Connectable to the right side
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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 100240 V AC, 24 V DC or 12—24 V DC, and between relay and transistor

outputs.
. No. of No. of

Series 1/0s Type inputs outputs Power supply Output type
10 FX1s-10 MO-00 6 4

s 14 FX1S-14 MO-00 8 6 if vDC Transistor
20 FX1s-20 MO-00O 12 8 100—240 V AC or relay
30 FX1s-30 MO-00O 16 14
14 FX1N-14 MO-00 8 6

BN 24 FX1N-24 MO-00 14 10 35—24 vDC Transistor
40 FX1N-40 MO-00 24 16 100-240 V AC or relay
60 FX1N-60 MO-000 36 24
16 FX2N-16 MO-00 8 8
32 FX2N-32 MO-00 16 16

Exon 48 FX2N-48 MO-00 24 24 ﬁ:‘ vDC Transistor
64 FX2N-64 MO-00 32 32 100-240 V AC or relay
80 FX2N-80 MO-000 40 40
128 | FX2N-128 MO-00 64 64
16 FX2Nc-16 MO-00 8 8

Exonc 32 FX2NC-32 MO-00 16 16 24V DG Transistor
64 FX2NC-64 MO-00 32 32 or relay
96 FX2NC-96 MO-00 48 48
14 FX3G-14MO/000 8 6

Fxag 24 FX3G-24M/000 14 10 i:‘ vVDC Transistor
40 FX3G-40MO/000 24 16 100-240 V AC or relay
60 FX3G-60MO/000 36 24
16 FX3U-16 MO-00 8 8
32 FX3u-32 MO-00 16 16 24V DG S
48 FX3U-48 MO-000 24 24 or

or relay

FX3U |64 | FXau-64 MO-000] 32 32 100-240 V AC

80 FX3U-80 MO-000 40 40
Transistor

128 | FX3u-128 MO-00O 64 64 100-240 V AC or relay
16 FX3uc-16MO/000 8 8
32 FX3uc-32M0/000 16 16

FX3uc 24V DC Transistor
64 FX3uc-64MO/000 32 32
96 FX3uc-96M/000 48 48
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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
input?

— 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 operations.

@® Special Function Modules

— Number of modules in system

— External power supply requirements

2-8 2 MITSUBISHI ELECTRIC
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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 the appendix.

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

Protective cover

Terminal cover

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

v

MITSUBISHI

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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2.6.3 Layout of the MELSEC FX1N base units

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 Layout of the MELSEC FX2N base units

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

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 for
expansion bus

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

2.6.6 Layout of the MELSEC FX3G base units

Connectors flir memory
cassette, display module,
and expansion board

2 analog potentiometers
RUN/STOP switch

Option battery holder

Programming port: RS-422

Programming port: USB

Flip cover for programming
port, potentiometer and
Run/Stop switch

Cover for the left expansion
connector

[7ADD I

]

00000000000
00000000000
MAAAAAAAN

N

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

Terminal cover

Protective cover

Input terminals

Inputindicator LEDs

Operation status
indicator LEDs

Expansion bus
connector cover

LEDs for indicating
the output status

Input terminals

Protective cover

Terminal cover

Cover for the right expansion
connector and the optional
battery
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2.6.7 Layout of the MELSEC FX3uU 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)

2.6.8 Layout of the MELSEC FX3uc base units

RUN/STOP switch

LEDs for indicating
the operating status

Installation place for
memory cassette

Memory cassette
(optional)

Special adapter
connector

Battery

Battery cover

iooooooooooooe

e 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

LEDs for indicating
the input status

LEDs for indicating
the output status

Protective cover for
expansion bus

Expansion bus (lateral)

Connection for
programming unit

Connectors for
digital outputs

Connectors for
digital inputs
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2.7 Wiring
2.7.1 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 10.2t026.4V DC 20.4t026.4V DC 850264 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 H=—— L H=——
L 1 100 to 240 V AC
= = 24V DC = - = 50/60 Hz
D —_— N b—m— —
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
possible.

® 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
P,EC equipment PI;\C equipment PLC equipment
IndeBendent groanding Shared 5rounding 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 l In the case of the sink input type, the S/S
~ L terminal is connected to the 24V terminal of
= N i_@—l the service power supply or, when a DC pow-
| ered base unit is used, to the positive pole of
24V _| the power supply.
ov _l Sink input means that a contact wired to the
—15/5 input (X) or a sensor with NPN open collector
_>1==ZSSZ [I] transistor output connects the input of the
7] PLC with the negative pole of a power
L":'_‘_)I(_hf/ supply.
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 3—‘ service power supply or, when a DC powered
| base unit is used, to the negative pole of the
24V power supply.
ov :‘ Source input means that a contact wired to
—15/S the input (X) or a sensor with PNP open col-
_>1tZSSZ [I] lector transistor output connects the input of
7] the PLC with the positive pole of a power
T_‘:'_‘_)f_'_/ 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 Source
1 "1
L L
= = =
N = N
SSFH—t——_ . ... S/S
ov ' ov
24V : 24V
X000 : X000
X001 - X001
X002}—_—¢ X002
X003 |F—_— X003
—1 1
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2.7.3

DC powered base units

Sink Source
fic fic
= =8 + =
- = :I -
24V DC
S/S S/S
(0V) (V)
(24V) (24V)
I I
X000 X000
X001 X001
X002 X002
X003 X003
—1 —1

Wiring of Outputs

In case of base units with only few outputs (e. g. FX3G-14MU or FX3U-16MO) each output can
be connected separately. In case of the base units with more outputs, the outputs are pooled into
groups of 2, 3, 4, 8 or 16 outputs. Each group has a common contact for the load voltage. These
terminals are marked "COMC" for base units with relays outputs or transistor outputs of the sink
type and "+V[I" for base units with source transistor outputs. "L1" stands for the number of the
output group e. g. "COM1".

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

FX3U base unit with relay outputs

— Y000 f——
The first group of outputs is used to switch a DC voltage. [l] — Yoem -
II COM1
* I
—1 Y010 fF———
The second group of relays controls AC powered loads. [l] — Y0811 [~
~ E

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/LIS" provide transistor sink type outputs (e. g.
FX3uU-16MT/ES) while base 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 I
Fuse
[com]
L—-]-J PLC
Transistor output (sink)
Load
| M Y
Fuse
+ N
-|- coMO
PLC
Transistor output (source)
Load
1 Y
Fuse Sz @
T
+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 /0O (2 to 4) an exten-
FXinN-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 — = . =
f E utpu ower 2N 3U
Designation o No. of | No. of type supply FX1s | FX1IN FXanG FX3a FXauc
inputs |outputs
FX1nN-4EX-BD 4 — | =
Frc_)m base ° ° o o o
FXiN-2EYT-BD — 2 Transistor | Unit

@ : 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

COPOWER

T MITSUBISHI————

a7
(=L

by aglg
S &

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.

Compact Extension Units of the FXoN Series

Number of I/0 B B = =
. . utpu ower 2N 3u
Designation Total | No-of | No.of | type supply FXis | FXiN | oxone | FX36 | Exauc
inputs |outputs
FXoN-40ER/ES-UL | 40 24 16 | Relay Aoy
FXoN-40ER/DS 40 24 16 | Relay c| e 0100
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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Compact Extension Units of the FX2N Series

Number of I/O E— = . =
. . utpu ower 2N 3u
Designation T No. of | No. of type supply FX1s | FX1iN FXaNG FX3u FXauc
inputs |outputs
FX2n-32ER-ES/UL 32 16 16 Relay
FX2N-32ET-ESS/UL 32 16 16 Transistor | 109p0-240 vV
FXan-48ER-ES/UL 48 16 16 | Relay AC
@] [ ] [ [ J ([ N
FXaN-48ET-ESS/UL 48 24 24 Transistor
FX2n-48ER-DS 48 24 24 Relay
24V DC
FX2N-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.

*

2.8.3

These extension units cannot be connected to a base unit of the FX2NC or FX3UC series.

=N

Modular Extension Blocks

Modular extension blocks have no build-in
power supply but very compact dimensions.
The FX2N 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.

The FX2NC series extension blocks are avail-
able with 16 or 32 integrated 1/0 with
selectable relay or transistor 16-output mod-
els (source type).

Number of I/O 5 8 . =
Designation S _No. of | No. of ty:?m s:;\;)el; FX1s | FX1N FX22NNc FX3a FX33UL::
inputs |outputs
FXaN-8ER-ES/UL 160 4 4 Relay
FXaN-8EX-ES/UL 8 8 - | = 100-240 V
FXaN-16EX-ES/UL 16 16 — | = AC
FXon-8EYR-ES/UL 8 — 8 Relay O [ J [ J [ J
FXon-8EYT-ESS/UL 8 — 8 Transistor
FXon-16EYR-ES/UL 16 — 16 Relay 24V DC
FX2on-16EYT-ESS/UL 16 — 16 Transistor
FXanc-16EX-DS 16 16 — —
FXaNC-16EX-T-DS 16 16 — | = E;?tm base
FXone-32EX-DS 32 32 — —
FXonc-16EYT-DSS 16 — 16 Transistor © © o® © o°
FXanc-16EYR-T-DS 16 — 16 | Relay E:]?tm base
FXaonc-32EYT-DSS 32 — 32 Transistor

@

are occupied but cannot be used.

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

The FX2NC series extension blocks can only be connected to a base unit of the FX2NC or FX3UC series.
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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, FX1N or FX3G con-
trollers, 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, which makes it particularly easy to process
them.

The output value for the analog output adapter is written by
the program also to a special register 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 FX3G,

FX3U andr FX3UC series.

R\

0

"

oﬂﬂﬂ
%

Special function modules

~000001100000000001
I

L

You can install one analog special adapter to a FX3G base
unit with 14 or 24 inputs and outputs. Up to two analog spe-
cial adapter can be mounted to a FX3G base unit with 40 or
60 inputs and outputs. To a FX3U or FX3UC base unit up to
four analog special adapters can be connected.

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. Because of this, no
instructions for communication with special function mod-
ules are needed in the program.

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

the MELSEC FX family.

FXn-4AD-TC
s 0

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 . FXan FXau
Modul Type Designation T Range Resolution FX1s | FX1n FXaNe FX36 FXaue
Voltage: .
0Vto10VDC 2.5mV (12 Bit)
FXiN-2AD-BD 2 C : o | o O O @)
urrent: .
Adapter 4 mA to 20 mA DC 8 pA (11 BiY)
Board Voltage: )
0Vito 10V DC 2.5 mV (12 Bit)
FX3G-2AD-BD 2 c . O/0| O |®@]| O
urrent: .
4mA to 20 mA DC 8 pA (11 Bit)
Voltage: .
Special 0Vto 10V DC 2.5mV (12 Bit)
FX3u-4AD-ADP 4 O | o O o )
Adapter Current: 10 uA (11 Bit)
4 mA to 20 mA DC H
E Voltage:
§ 0Vto5VDC 2.5 mV (12 Bit)
s EXoN-2AD 2 0OVto10VDC ol @ P PY °
3 Current: .
2 4'mA to 20 mA DC 4 pA (12 Bit)
S Voltage: 5mV
g -10Vto 10V DC (with sign, 12 bits)
FX2N-4AD 4 Current: 10 UA O e | o | e | @
_ 4 mA to 20 mA DC BA _
Spec'.al 20 MA to 20 mA DC (with sign, 11 bits)
Function
Modules Voltage: 0.63 mV
-10Vto 10V DC (with sign, 15 bits)
FX2n-8ADD 8 . O e | o | e | @
Sl:':f?‘t’ 20 mA DC (2\}v5it?1 o, 14 bits)
-20 mA to 20 mA DC on.
Voltage: 0.32 mV
FX3U-4AD ) -10Vto 10V DC (with sign, 16 bits) ool oleo! e
Current:
FX3auc-4AD 1.25 pA
4 mA to 20 mA DC o .
20 MA to 20 mA DC (with sign, 15 bits)
Voltage: .
0Vto10V DC 2,5 mV (12 Bit)
FX1N-1DA-BD 1 c . ®e ® O | 0| oo
urrent: .
Adapter 4mA to 20 mA DC 8 pA (11 Bi)
Board Voltage: .
[} .
2 0Vto 10V DC 25 mV (12 Bit)
3 FX3G-1DA-BD 1 G . O/o0| O |@®@]| O
urrent: .
2 4'mA to 20 mA DC 8 pA (11 Bit
5‘ Voltage:
] . .
o Specia| 0Vto10VDC 2,5 mV (12 Bit)
o FX3u-4DA-ADP 4 O/l0| 0 |@]| @
S | Adapter Current: 4 uA (12 BiY)
g 4 mA to 20 mA DC H
Voltage:
Special 0Vto5VDC 2.5mV (12 Bit)
Function | FXan-2DA 2 0Vto10VDC Ol e | e || @
Modules Current: .
4'mA to 20 mA DC 4 pA (12 Bit
®

The FX3UC-4AD can be connected to base units of the FX3UC series only.

The special function block FX2N-8AD is able to measure voltage, current and temperature.
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. . No. of . FXan FXau
Modul Type Designation Sk Range Resolution FX1s | FX1n FXane FX3a FXauc
Voltage: 5mV
3 -10Vto 10V DC (with sign, 12 bits)
g FX2N-4DA 4 Current: O e | e e | @
= ) 0 mA to 20 mA DC 20 pA (10 Bit)
= Spegcial 4 mA to 20 mA DC
£ | Function
3 | Modules Voltage: 0.32 mV
o -10Vto 10V DC (with sign, 16 bits)
% FX3u-4DA 4 Current: @] @] O [ J [
< 0 mA to 20 mA DC 0.63 pA (15 Bit)
4 mA to 20 mA DC
Voltage:
0Vto5VDC 40 mV (8 Bit)
2 inputs 0Vto10V DC
Current: .
4mA to 20 mA DC 64 pA (8 BiY
FXon-3A O|le| ® | O|e®
Voltage:
0Vto5VDC 40 mV (8 Bit)
2 1 output | 0Vto10VDC
E Current: .
é Special 4 mA to 20 mA DC 64 pA (8 Bit)
5 Function Volt 50 pV
2 | Modules oliage: ith si i
5 -100mVto 100 mv DC | (With sign, 12 bits)
o -10Vt0 10V DC 0.312 mv
o3 4 inputs (with sign, 16 bits)
=
Q Current:
c 10 pA/1,25 pA
- FX2n-5A 4 mA to 20 mA DC ith si - Ole | e e | @
2 20 mA to 20 mA DC (with sign, 15 bits)
©
£ Voltage: 5mV
o -10Vto 10V DC (with sign, 12 bits)
Q 1 output C :
3 urrent: .
E 0 mA to 20 mA DC 20 pA (10 BiY
o Voltage: .
. 0Vio10VDC 2,5 mV (12 Bit)
2 inputs C :
urrent: .
Special 4 mA to 20 mA DC SpA (12BiY
FX3u-3A-ADP Ol O | O [ ] (
Adapter Voltage: 2.5 mV (12 Bit
0Vto10VDC :
1 output C "
urrent: .
4mA to 20 mA DC 4pA (12BiY
Pt100 resistance
FX3u-4AD-PT-ADP 4 thermometer: 0.1°C o | O O [} ([
-50 °C to 250 °C
[}
2 Pt100 resistance
3 FX3u-4AD-PTW-ADP 4 thermometer: 0.2°Ct00.3°C O | O O [} ®
= -100 °C to 600 °C
é Pt100 resistance
@ ) thermometer: 0.1°C O | O O [ J ([
g i‘é“'a' FX3u-4AD-PNK-ADP 4 507C10250°C
apt 3U- - -
< pter Ni1000 resistance
5 thermometer: 0.1°C ol O | O [ ] [ ]
© -40°C to110°C
[0}
= Thermocouple type K: o
§ -100 °C to 1000 °C 0.4°C
FX3u-4AD-TC-ADP 4 o] O | O [ [ ]
Thermocouple type J: 0.3°C
-100 °C to 600 °C ’
@ A FXoN-3A can not be connected to base units of the FX3UC series.
Training Manual GX IEC Developer 2-21



Extending for Special Functions

The Hardware

(Special Func-
tion Modules)

thermometer:
-200 °C to 600 °C

used)

Modul Type | Designation chr‘;?\}\oefl . Range Resolution FX1s | FXin :)i(:NNc FXsa If)ézuc
Thermocouple type K: 0.1°C
3 -100 °C to 1200 °C :
>
° . Thermocouple type J: o
§ FX2n-8ADD 8 -100 °C to 600 °C 0.1°C |l e & | e e
c
2 Thermocouple type T: 0.1°C
Zg Special -100 °C to 350 °C :
g | Function Pt100 resistance
< | Modules | Fxan-4AD-PT 4 thermometer: 0.2°Ct00.3°C O|le e e e
E -100 °C to 600 °C
g Thermocouple type K: o
o o o 0.4°C
g -100 °C to 1200 °C
& FX2N-4AD-TC 4 Ol e | e | & @
[ Thermocouple type J: 0.3°C
-100 °C to 600 °C ’

FXan-2LC 2 For example with a O | @ [} [} ([
Temperature thermocouple type K: 0.1°Cor1°C
E/lg?jtl:?;s -100 °C to 1300 °C (depends on

FXau-4LC 4 Pt100 resistance temperature probe olo !l o P P

*

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 Modules and Adapters

FX2N-1HC, FX2Nc-1HC and FX3u-2HC

In addition to the internal high-speed MELSEC FX counters, the high-speed counter modules
FX2N-1HC, FX2NC-1HC and FX3U-2HC provide the user with an external counter. They count 1-
or 2-phase pulses up to a frequency of 50 kHz resp. 200 kHz for the FX3U-2HC. The counting
range covers either 16 or 32 bit.

FXon-1HC

pis ©
PRE O
YH ©
Ys ©

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
ter module

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

These adapter modules allow direct processing of positioning application data.

0000000000
I

L

e

nnnnn

zzzzzzz

0000000000

economically. In addition, the high-speed coun-
s can be used as ring counters.

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.

CAUTION:

When connecting these special adapters,
same input resp. output numbers are allocated
to the base unit and the special adapter. Wire
either one of the input or output terminals

Overview of High-Speed Counter Modules/Adapters

Module type Designation Description FX1s | FX1n | FX2n [FX2ne | FX3G | FX3u | FXsuc
FX2n-1HC 1-ch high speed O O [} [ J O [ [ J
Special function | FXanc-1HC counter @) O O ® O @) ®
module -
FXau-2HC 2-ch high speed ol ol o ol e | e

counter

Special adapter

FX3u-4HSX-ADP

Differential line driver
input (high-speed

counter)

FX3u-2HSY-ADP

Differential line driver

input (positionin
output)

g

@ 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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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.

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.
§§|l' A very wide range of manual and automatic functions are
N available to the user.
N
N

FX3u-20SSC-H

The SSCNET* module FX3U-20SSC-H can be used in combination with a FX3U or FX3UC pro-
grammable controller to achieve a cost effective solution for high precision, high speed position-
ing. The plug-and-play fiber optic SSCNET cabling reduces setup time and increases control
distance for positioning operations in a wide range of applications.

Servo parameters and positioning information for the
FX3U-20SSC-H are easily set up with an FX3U or FX3uc
base unit and a personal computer. For parameter setting,
monitoring and testing the easy programming software FX
Configurator-FP is available.

NS

)

* SSCNET: Servo System Controller Network

Overview of Positioning Modules

. . L FX2n FXsu
Module type Designation Description FX1s | FX1N FXane FX3G FXauc
FXan-1PG-E inde-
Pulse output _for inde o o ° o °
FXoN-10PG pendent 1-axis control
Special function modules Simultaneous 2-axis

(independent 2-axis)
control (Applicable to
SSCNET Ill)

FX3u-20SSC-H

@ 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 combination 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 IEC 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 Ethernetinterface with 10BASE-T speci-
fications for the FX1S, FX1N, FX2NC and FX2N series™.

PCs with GXIEC Developer or MX Component and the vir-
tual COM port driver installed are enabled for program
upload/download through this module.

* When connecting this special adapter to a FX1S or FX1N PLC the communications adapter FX1N-CNV-BD is
required. When connecting this adapter to a FX2N PLC the communications adapter FX2N-CNV-BD is required.

FX3u-ENET

The FX3U-ENET communications module provides the
FX3G, FX3U or FX3ucC with a direct connection to an
Ethernet network.

S The FX3U-ENET enables 8 ports of simultaneous
. ™7° | Ethernet communication with features such as peer-to-
PowER peer communication, extensive e-mail send/receive
options, and program upload/download. The FX3U-ENET
is also used to communicate with GOTs via the Ethernet.
Easy communication parameter setup and module trou-
bleshooting is also possible using the dedicated software,
FX Configurator-EN.

FX3U-ENET

10BASE-THOOBASETX

Overview of Network Modules for ETHERNET

Module type Designation Description FXi1s | FX1N ;)éil':: FX3a :)ézuc
, , FX2NG-ENET-ADP | ETHERNET network ¢ & & ©]O0
Special function modules
FXau-ENET modules ol o 0| e | @
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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

PDWER%fg ([RUN
BFA?Dﬁ;

RUNO
TOKEN O
FROM/TO O
DIAO
|
POWER (O

The FXoN-32NT-DP PROFIBUS DP slave module enables
the attached FX base unit to be a slave station on a
PROFIBUS DP network. Transfer of up to 40 bytes of data
per cycle is supported at up to 12 Mbps.

Like the FXON-32NT-DP, the FX3U-32DP is a
PROFIBUS/DP slave module. It allows the integration of a
FX3G, FX3U, or FX3uc PLC into a PROFIBUS/DP
network.
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FX3u-64DP-M

FX2N-32DP-IF

I

FXau-64DP-M

RUN O
TOKEN O
FROM/TO O
ERROR O

POWER (O

The FX3u-64DP-M PROFIBUS DP master module is
available for the FX3U and FX3UC base units and enables
the attached FX base unit to be a master station on a
PROFIBUS DP-V1 network. PROFIBUS DP allows for the
implementation of decentralized control with comprehen-
sive data and alarm processing capabilities.

Easy setup is available by using the GX Configurator-DP
software package.

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

JEEEEECE!
s

Itis not necessary to install an FX base unitto a remote I/O
station. The FX2N-32DP-IF connects the connected 1/0
modules or special function modules to the master station
of a PROFIBUS/DP network.

Used in combination with a FX3U or FX3UC base unitand a
FX3u-64DP-M master station, the creation of a high per-
formance remote 1/O system, consisting entirely of
MELSEC FX modules, is possible.

PROFIBUS data such as the baud rate or I/O data can be
monitored directly with the programming software or on
the hand-held programming unit FX-20P-E. This facilitates
an easy error diagnosis directly on the remote I/O station.

Overview of Profibus/DP modules

. . - FXan FX3u
Module type Designation Description FXi1s | FX1N FXane FXsa FX3uc
FXon-32NT-DP PROFIBUS/DP s| [} [} [ O [ J
Special function slave
modules FX3u-32DP O O O [ ] [
FX3u-64DP-M PROFIBUS/DP master @) @) (@] O [ ]
Power supply:
FX2n-32DP-IF
. PROFIBUS/DP | 100-240 VAC | Compatible with PROFIBUS/DP
remote I/O station | power supply: 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 (7 remote 1/O sta-
tions and up to 8 remote device stations) can
be connected to the master station. Two mas-
ter modules can be connected to one base
unit.

The maximum communications distance is
1200 m without repeater.

CC-Link Communication Modules FX2N-32CCL and FX3u-64CCL

The communication modules FX2n-32CCL and FX3U-64CCL enable the user to connect to the
CC-Link network with a superior PLC system as master CPU. This gives him access to the net-
work of all MELSEC PLC systems and frequency inverters and to additional products from other
suppliers.

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

FXan-32CCL

> POWER

LRUN * LERR « RD * SD
~_ | =

000

Overview of Network Modules for CC-Link

Module type Designation Description FX1s | FX1N :)2(2 "::: FX3a :)2(3 :LL::
FX2n-16CCL-M Master for CC-Link O [ J [ J ([ [

Special function modules | FX2n-32CCL Remote device station @) [ [ (] [
FXau-64CCL for CC-Link ol oo | e | e

@ 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

2.9.8

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.

The DeviceNet slave module FX2N-64DNET can be used
to connect FX2N, FX2NC and FX3U programmable control-
lers to a DeviceNet network.

The FX2N-64DNET can communicate to the master by
the master/slave communication (using the master/slave
I/O connection), and to other nodes supporting the UCMM
connection by client/server communication.

FX2n-64DNET . .
3 The communication between the programmable control-

ler and the internal buffer memory of the FX2N-64DNET is
handled by FROM/TO instructions.

Module type Designation Description FX1s | FX1Nn :)2(2 ZNNC FX3G | FX3u | FX3uc

DeviceNet slave

Special function module FXaN-64DNET module

@ 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.

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.

The FX2N-32CAN communications module makes it pos-
sible to connect an FX2N, FX3G, FX3U or FX3uc PLC to an
existing CANopen network.

FROM/TO O
Tx/Rx O

In addition to real-time capabilities and high-speed data
transfer at rates of up to 1 Mbps the CANopen module also
shines with high transfer reliability and simple network
configuration. Up to 120 words of data can be sent and
received as process data objects (30 PDOs).

Communication with the module’s memory buffer is per-
formed with simple FROM/TO instructions

Module type Designation Description FX1s | FX1iN | FX2n |FX2ne | FX36 :)2(3:::::
. . CANopen
Special function module FX2n-32CAN module @) O [} O ® [ J

@ 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 1/O units.

UASIO
ASI ACTIVE O

I

POWER (O
ADRESS/ERROR

/|
/!

FXon-32ASI-M

PRJ MODE O

@ @ PRG ENABLE O
FROM/TO O

CONFIG ERR O

The FX2N-32ASI-M serves as master module for the con-
nection of the FX1N/FX2N and FX3U/FX3uc PLC to the
AS-Interface 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
is integrated.

Module type Designation Description FX1s | FX1iN | FX2n [FX2ne | FX3G | FX3u
. . Master for
Special function module FX2n-32ASI-M AS-i system O (] L] O O L]

@® 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

FX2N-232IF
POWER &
sb O

RD O

Overview of Interface Modules and Adapters

Communication special adapter
FX3u-232ADP (RS232C interface)

Interface Module FX2N-232IF

The interface module FX2N-232IF provides an RS232C
interface for serial data communications with the
MELSEC FX2N, FX2Nc, FX3U and FX3ucC.

Communication with PCs, printers, modems, barcode
readers etc. is handled by the PLC program. The send
and receive data are stored in the FX2N-232IF’s own
buffer memory.

Module type

Designation

Description

FX1s

FX1N

FX2n
FX2ne

FXsa

FX3u

FX3uc

Adapter boards

FX1N-232-BD

FXan-232-BD

FX3G-232-BD

FX3u-232-BD

Special adapter

FXanc-232ADP*

FX3u-232ADP-MB

Special function module

FX2n-232IF

RS232C inter-
faces

O

(@)

O

O

Adapter boards

FX1n-422-BD

FXan-422-BD

FX3G-422-BD

FXsu-422-BD

RS422 interfaces

Adapter boards

FX1N-485-BD

FX2n-485-BD

FX3G-485-BD

FX3u-485-BD

Special adapter

FXanc-485ADP*

FX3u-485ADP-MB

RS485 interfaces

Adapter board

FX3u-USB-BD

USB interface

[CRNCAN RECRECANCAN RECANCANCGAN BN BECAN RNCENCANG

(OANCAN RNCANCANCAN RECHNCHNORN RN NEGEN BNCENONNG]

[CRNCAN RECRECEN NNCHRNCANCAN NNCEN RECAN RNCRNGAN J

(O RECENCOAN RNCANCRNCHN MNCRNCRNCHN RECENORN NNC]

[ BN RGN RECENCANOEN NNCANCANCGEN BN RNCAN RNCENG

(OAN RECANCANCANCANCRNCANCANCRNCEN NN RECENCRNONNC]

* 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 FXCO-CNV-C0O) are are installed directly in a base
unit. They are needed to connect special adapters (FXOO-OODOADP) to the left-hand side of base
units of the FX1N, FX2N, FX3G or FX3U series.

4 FX2n-CNV-BD FX3a-CNV-ADP

4 FXan-CNV-BD
1Y331B89201B

Connector side

FX2N-CNV-IF

The FX2N-CNV-IF interface allows special function mod-
ules of the old FX series to be connected to the base units
of the FX family.

Overview of Communication Adapters

Module type Designation Description FX1s | FX1N | FX2n |[FX2ne | FX36 | FX3u | FX3uc
FX1iN-CNV-BD [ (] @) O O O (@)
FXan-CNV-BD Communication O @) [} @) O O O
adapters for con-
Adapter boards FX2nc-CNV-IF nection of special O O O ([ O O [ J
FX3G-CNV-ADP adapters (@) O O O [ ] O (©)
FX3u-CNV-BD (@) O @) O O (] (@)
Communication
adapter for con-
Adapter FXaN-CNV-IF nection of FX [ (] [ (@) O [ ] O
series modules

@ The adapter can be used with a base 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 HI
IS
NpS FX3G-8AV-BD
Connector side
o e 2% 2 I Potentiometer
Module type Designation Description FX1s | FXin | FX2n |FX2ne | FX36 :)2(3 3;:1:
FX1N-8AV-BD (] [ ] (@) O O (@)
Adapter boards FX2n-8AV-BD Analog setpoint adapters O O [} O O O
FX3G-8AV-BD O O @) 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 1/0 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

With the exception of the FX1S series, unpowered modular extension blocks and powered com-
pact extension units modules can be added to all base units of the FX family. For modular exten-
sion blocks powered by the base unit, the power consumption has to be calculated asthe 5V DC
bus can only support a limited number of expansion 1/0.

Special Function Modules / Special Adapters

A wide variety of special function modules are available for all FX PLCs, again the exception is
the FX1S. They cover networking functionality, analog control, pulse train outputs and tempera-
ture inputs (for further details please refer to section 2.9).

FX base unit Special function modules Compact extension unit
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Expansion Options

PLC

Number of modules on the
left side of base unit

Number of boards in expan-
sion board port of base unit

Number of modules on the
right side of base unit

FX1s

FX1N

FX2N

The modules FXoN-485ADP and
FXoN-232ADP can be mounted
in combination with a communi-
cation adapter FX1N-CNV-BD.

1

Up to 2 special function mod-
ules of the FXaN series.

(product code FXOOI-CICII-BD)

Up to 8 special function mod-
ules of the FXaN series.

FXane

The modules FXoN-485ADP and
FXoN-232ADP can be mounted
on the left side directly. An
adapter is not required.

Up to 4 special function mod-
ules of the FX2N series.

FX3G

Up to 4 special adapters of the
FX3u series can be mounted on
the left side of the base unit in
combination with an adapter
board FX3a-CNV-BD.

Upto2
(dependent on the type
of base unit)
(product code FX3a-(JJI-BD)

FX3u

Up to 10 special adapters of the
FX3u series can be mounted on
the left side of the base unit
directly or in combination with
an interface/communication
adapter FX3u-OJOO-BD.

1
(product code FX3u-CICIJ-BD)

FXauc

Up to 6 special adapters of the
FXau series can be directly
mounted on the left side of the
base unit.

Up to 8 special function mod-
ules of the FXan or FX3u series.

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

® A base unit is made up of 4 components i.e. power supply (for base units with AC power
supply only), 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.
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2.10.1 Connection of Special Adapters

Special adapters of the FX3U series can be mounted on the left side of the base unit of the FX3G,
FX3U, and FX3UC series.

NOTE The following rules apply to FX3U base units. For the rules of system configuration for the
FX3G or FX3UC series, please refer to the appropriate manual.

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.

configuration special adapter | special adapter | special adapter |

Possible High-speed /0 | High-speed I/0 | High-speed /0 | Gommunication or Base unit
configuration special adapter | special adapter | special adapter 'memf:afgapte’

Possible High-speed I/0 | High-speed I/O | High-speed I/O | Base unit

!

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 [ Gommuncation o [EEEEAL
configuration special adapter | special adapter e P

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 FX3U-232ADP or FX3U-485ADP may be used.

Possible Communication | Communication C%mrquniycati%n Base unit
. . i i r I
configuration special adapter | special adapter sxgﬁ-%N\?-aBD
|
lllegal Communication | Communication |i interface adapter Base unit
configuration special adapter | special adapter i T

[

This adapter does not work. L

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 base unit. The high-speed input/output special adapters cannot be connected on the
downstream side of any communication/analog special adapter.

Possible 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
N 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

installed These special adapters cannot connected. 2 2
FX3u-CNV-BD 2 4 2 2
FX3u-232-BD

FXau-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 H Compact H Extension
o 2] base unit o H extension 2 H power 3]
unit supply
Power supply from Power supply from Power supply from
base unit base 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 base unit,
the input/output powered extension unit or —for FX3U and FX3UC only—the extension power sup-
ply unit.

There are three types of built-in power supplies

- 5vVDC

— 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

AEzE 2 DO i [ (internal / service power supply

Suitable to power all connected

FXan modules

400 mA

250 mA (FXan-16ML, FXan-32M0O)

FX2N 290 mA .
460 mA (all other base units)

Base units FXaa Sufficient for 2 special function mod- |

ules or 32 additional I/0

400 mA (FXau-16ML], FX3u-32MCJ)
600 mA (all other base units)
FXsuc | 400/480/560/ 600 mA —

250 mA (FXan-32EL])

460 mA (FXan-48EL])

FX3u 500 mA

Compact extension unit | FXan 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 the appendix (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, FX3U-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/ 125 575 2 &

outputs
16| 250| 200 100] 50] o0
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-16MLC] 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, FX3uU-80MT/ESS, FX3uU-128MR/ES,
FX3U-128MT/ES or FX3U-128MT/ESS:

64 0
56| 75| 25 see example
48| 150 100{ 50 0
40| 225| 175 125 75| 25
Number of additional - 35/ 300] 250] 200] 150] 100[ /50] 0
outputs
24| 375| 325| 275| 225| 179 125 75| 25

16| 450 400 350 300 200( 150 100| 50 0
8| 525| 475| 425| 375| 325| 275 225| 175| 125 75 25
0| 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 base 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, FX3U-16MT/DSS, FX3U-32MR/DS, FX3u-32MT/DS or
FX3uU-32MT/DSS:

see example
40l O /
e oo Not allowed to add
Number of additional 24| @ | @ | O | O e
outputs 6le|e|elo]o]o
® (6 6 @ @ OO
-|le|oe|oe[oe]oe|0o[0]0]
0 8 16 24 32 40 48 56 64

Number of additional inputs

® Example

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 Vo 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

l;llzjt?llftirofaddmonal 2 e @ | ®© |® |O 55 o z

2 e | (e |® (®@ YO |O (O

16|@®@ | @ ® (6 (6 ([ | ® O O |0

8@ |@® ® (6 (6 o o (o o |O |O
-loe (oo [0 |0 [0 |0 [0 |00 [0 ]0]
N 8 18 24 32 40 48 HR R4 72 80 88 OA

Number of additional inputs
® Example

When adding 32 inputs to a DC powered base unit with 48, 64, or 80 1/Os, 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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I/O Assignment

2.11

2111

/0 Assighment
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 base 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.
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

O o N O | h| W[ =

—_
o
—_
n

_
—_
—_
w

—_
N
—_
N

-
w
-
[6)]

-
~
-
(o]

—_
(é)]
-
~

—_
(o)
N
o

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, Y010 to YO17, Y020 to Y027......, YO70 to Y077, 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

Input extension block Input/output Input extension block
Base unit FXoN-16EX-ES/UL extension block EXoN-8EX-ES/UL
FX3uU-32MR/ES (16 inputs) FX2N-8ER-ES/UL (8 inputs)

(4 inputs / 4 outputs)

Y000 to Y017 I I 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.

POWER
AUN

BATTY FXan-16EYR FXan-4AD-PT

ae . FXev-16EYR |
1588888 007 Fxa4AD Far-4DA |
2009952 E I

oooooooo\

|
|

24v O
24V O A/D O

D/A O

Special function Special function Special function
module 0 module 1 module 2

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. FX3U-232ADP)

— Extension power supply unit FX3u-1PSU-5V
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3

3.1

Programming

Concepts of the IEC61131-3 Standard

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

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

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

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

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

PLCopen

lished in order to further the use of IEC61131-3 throughout users of Industrial Con-
& trol Systems. This organisation has defined 3 levels of compliancy for the design
[f and implementation of systems to IEC61131-3.

%’( PLCopen is an independent vendor and product organisation that has been estab-

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

139 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.
POU1

POU 2

POU 3

POU 4

¢Program Modules

POU 5

POU 6

POUT

FOU 8

T
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There are three different classes of POU’s, classified on the basis of their functionality:
® Programs

® 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

~ The Program POU’s are grouped together
in tasks

Program Modules

£ o UG DG Y Inturn, all the tasks are grouped
I ~ together to form the actual PLC
R 6 ( Y | program.
Task 1 Task 2 Task n
e A ¥
POU 1 POU 6 POU n-1
InEtru o ng bstnctions netruatons
Furesions Funcli J Funaotions
Funetion Blocks wckion blocks Eunection biooke
/ -_— -
—_— —_——
POU 3 POU 7 POUnN
listiietions isliclons natruztion
Fundas Funclons Furicliesnis
Funclion Hocks Function blocks Funetion blocks
N — —
: J ¥
POU 4
Instrucions
urctions
Funefion blocks
./

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 #i L
Manual Control Sequence

Step 235 — Program Routine #2
Auto Control Sequence

a— - Program Routine #3
<P Heating Control Sequence

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

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

Event
TAS K In\;::fal Priority
]

®
l B

¥ \ ¥ ? ¥ ?

POU1|(POU2||(POU3||POU4| FOUS||POUG||POUT7||IPOUS
PRG PRG PRG PRG FB FUN PRG PRG

_| sFc || FBD || IL LD :EST ILE.)ST e e
§ T::zhn 15 T |5 %axo| THE™|| a0 [f;BD I il
i -l M Slance LD xo THEN Y.'n
User[ User| | | ovTvio| | BLER VI
Local Local Local Local Local Local Local Local
variabl variabh variables wariabl variables variables variables variables

HEADER

Global Variables

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

POU Pool

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

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

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

[|roect gbect gt Took Crine obug vew Exves Mindow beb _
EEEZE|: pd- o T8 |([¢@ms|e s kS mmmm

alx

training

F=T Project [e:\MMPPro{\GRIEC_Proistraining]
#-fif] Library Poal

@@ PLC_Parameter
=-¢ Task_Peol

&' MAIN (Prio = 31, Event = TRUE)

(@’ DUTFEED [Frio = 31, Event = PRESS_RUN)

% DUT_Pool

'@ Global_Vars
= ‘@3 POU_Pool *
ag CONVEYOR_1 [PRG]
Qg CONVEYOR_2[PRG)
o DISPENSER [PRG)
D|g’ DIVERTER_CONTROL [PRG]
o DUTFEED_CONVEYOR [PRG)
o OVEN_CONTROL [PRG]
og

&858

[ & E o E

{op Body [LD]

@8 PRESS_MOTOR [PRG]
w9 TEMP_PID [PAG]
@@ WEIGHT_CALCS [PRG]

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

Composition of a POU

POU Pool contams all Project Programs (PRG)

Each POU 1s given a name to identify it’s
function.

The project structure 1s therefore, i smaller,
more manageable parts

If for instance, a problem is found with the Press
Control system, simply open the

PRESS CONTROL POU to find all ple code
associated with this function.

Traditionally the whole program would be
searched.

THIS MAKES FAULT FINDING EASIER

Building a project will be dealt with later.

[ 0950 [Seclevet 0 [D2A5(H) le:\MMPProf\GXIEC_Projstiamning

Header Body

Global
variables

d
™

Local
variables
of
POU 1

PLC program of POU 1

N\

Header Body

/

/

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.

It is 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/O 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 sian_On Manual Control Sequence

Task #2 - Auto

Event =Auto_On POU - Auto

Auto Control Sequence

Task#f - Main PQU - 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.

Aute Selected - CJ over Manual Routine

Step0 —— Program Routine #1
Manual Control Sequence

-

Manual Selected - CJ over Auto Routine

Step 235 —— Program Routine #2
Auto Control Sequence

Always Execute Heating Routine

Program Routine #3

Jtep 133 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
Ry ouit =M, O Manual Control Sequence

Task #2 - Auto

Event =Auto_On POU - Auto

Auto Control Sequence

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

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

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

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.

laining - GX IEC Developer

||project object Ede Fook Onine pebug Wew Extras Window telp

[REGE|L @« 2 e b mean
training HE|

& Proiect [e:\MMPP1o\GXIEC_Proi\iaining]
o oo Shown 1s a Task Pool, containing two Tasks.

B2 PLC_Parameler
= Task_Pool <
@ MAIN [Piio= 31, Event = TRUE)

' OUTFEED (Prio = 31, Evert = PRESS_RI .

P i S Task MAIN 1s an Event = True Task and
'@ Global_Vars . . .

= 18 POU_Poo therefore, it and all it’s associated PO1Us are

H-Ag CONVEYOR_T [FREG]

+-9@ CONVEYOR_2 [PAG]

82F Sanvcvon-2im processed, every scan by the PLC.

@@ DIVERTER_CONTROL [PRG]

# I:ILg' OUTFEED_COMVEYOR [PRE]

et e o) Task OUTFEED is an event task, where the
ot e o event is, Event = PRESS RUN, which is a
@0 TEMP_FID [PRG) .

m n\L‘Z' WEIGHT_CALLS [FRG) Global Vanable.

This Task is only scanned by the PL.C when
variable PRESS RUN s 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 [y 0954 [Seclevel 0 [0245H) & \MMPPioh\GHIEC_Profianing

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

3.2.2 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:

Options
i CEW-Expart &
- Editing —Ward range - Bit range
General (Ol R g &
- Graphic
 Import/Export 512 = to [333 = [3840 = 1o [Fe73 =]
i LD-Guided Maode
haanhelian ~ Timers ~ Labek: [F)
- Monitor Indication
- Maritor Mode 100 ms [T) [2018 = ta [a035 =
- 5T Editor o = e fraa =
- Toolt
- TrDaDnSIE?Dn Condition LA ~ Step flags [5)-
- Vatiable Selection o Hwhs || e = to [aozs =
- - Zoom Header/Body Retentive [T]
[=- Project Optionz I ﬁ [{x] I j
- Code Generation
Compiler e ————— Dizplay program size
- Online Change aunters [C]
: I1IZIIZI — il |1E|E| -
ﬁ : j [izplay uzed ranges
Help | Q. Cancel
Systen variable ranges for the actual project.
® 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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3.2.3

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

Labels (P)

From/to: PLC type dependant, as defined in the adequate CNF file
Step flags (S)

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

A summary of the used program size is displayed on a separate dialogue box.

i If the program is not compiled the dialogue shows a "?" charac-
terinstead of the program size. If SFC or SUB programs are not

b ai E4000
e o available for this CPU, the correspondent line will be grayed.

I ain 7 steps
Sk 7 stens
SFC ? zheps
Tatal 7 zheps

Cloze

Display used ranges

A summary of the used system variables Used System Devices
ranges is displayed on a separate dialogue box. e Sster e e

[lzed Sypstem Bits: [0 of 3840

|lzed 5FC Flags: 0 of 2044

Uzed Slow Timers: 0af 100

|lzed Fast Timers; 0 of 26

|lzed Retentive Timers: 0of 0

|lzed Counters: 0 of 100

zed Labels: 0 of 2044

[Jzed Interrupt Labels: 0aof 32

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
following:

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.)
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3.3

3.3.1

Programming Languages

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

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

Graphic Editors

® Ladder Diagram

® Function Block Diagram
@® Sequential Function Chart

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

Text Editors

Instruction List (IL)

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

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

Two different types of Instruction List are used:

® |EC Instruction List

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

— MELSEC networks in IEC IL

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

— The accumulator

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

For more information about IEC Instruction List, please refer to chapter 15.

® 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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D v Example of a MELSEC Network
CJ P20
LD #1
MELSEC || POU il
LD w2
P20 ouT bl
MELSELC

Structured Text

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

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

("Example showing Structured Tex)  Example for Structured Text
Y00:=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 16.

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.
[EIDEMO_LD [PRG] Bady [LD] LIOIx] Example for Ladder diagram
1 E . . IanIH- Lo . TIMER_M . Lo . =
I EN ENOH - - - - - - - -
- - TIMERIC TCail S
© o+ 100— TValue
[ SET_RET1 -
SET_RAT
. -~ EN ENO - - o .
- - Input2— SET Q —Outputt - - - - -
-+ - TIMER1S— RST
2
e eEEm- - - -
+ Timert— _IN —DATA : :
Etngangl - - - . STRA_M | . -\"'IE- :
I} BN ENO—— [ >
4 XF - - STRAR M | ----- ¥1F B
1} EN_ ENO———1 ¥ :
} ul
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- TirnerTC
- TimerT

- TimerTS1

Function Block Diagram

Comeln——
DriwveOut —
- Algmm—e

Example for Function Block Diagram:

AMND

TIMER_M ‘ :
ENO

L EM
—— TCail :
—— TWalue :

AND

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

——BHarrier!-

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

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

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

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

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

Initial ‘ Example for Sequential Function Chart
_’JTF{UE _;JFALSE
STEP 1 ‘ SNER ‘
| TRUE | TRUE
T T
[
FIMNAL ‘
| TRUE

-
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3.4

3.4.1

3.4.2

Data Types
GX IEC Developer supports the following data types.
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 . |DWR
DINT Double Integer 2147,483.647 32 bit
WORD K4MO 0 to 65,535 16 bit
Bit String X, Y, M.B
DWORD K8MO 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 FXau
) -T#24d0h31m23s64800ms to .
TIME Time value T#24420h31mM23s64700 ms 32 bit FXsu only

Complex Data Types

ARRAYS

An array is a field or matrix of variables of a particular type.

For example, an ARRAY [0..2] OF INT is a one dimensional array of three integer elements
(0,1,2). If the start address of the array is DO, then the array consists of DO, D1 and D2.

Identifier Address Type Length
Motor_Volts DO ARRAY [0...2] OF INT

In software, program elements can use: Motor_Volts[1] and Motor_Volts[2], as declarations,
which in this example mean that D1 and D2 are addressed.

Arrays can have up to three dimensions, for example: ARRAY [0...2, 0...4] has three elements in
the first dimension and five in the second.

Arrays can provide a convenient way of "indexing" tag names, i.e. one declaration in the Local or
Global Variable Table can access many elements.

The following diagrams illustrate graphical representation of the three array types.

Single Dimensional Array

1] 1 2 3 x
Identifier Type
Motor_Speed ARRAY [0..3] OF INT

. = Motor_Speed [3]
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Two Dimensional Array

Y
A iam'l Jom
P C PP T
P C I C DT
CIJCICICT :
Identifier Type
Motor_Volt ARRAY [0..3, 0...3] OF INT

B - votor_Volt [2, 3]

Three Dimensional Array

Z
Y
: —
= f:!
i
2 ﬁ
1
0
] 1 2 3 x

Identifier Type
Motor_Current ARRAY [0..3,0...2, 0..2] OF INT

@ - Votor_current[1,2,1]
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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.

i22 silo [DUT] - HEEE
Identifier Type Initial Comment bl
0| termperature INT |
| |valurme INT .0
2|Emergency OFF BOOL L |FALSE
4 [»[]

How to declare the DUT

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

{28 Global Yariable List ) .m. 1ol ;
Class [dentifier MIT-Addr. | IEC-Addr Type Initial =
- 0VAR_GLOBAL + |5ilo_1 Silo

WAR GLOBAL ¥ |Silo_2

Type Selection _X}

: Types: \
|<ﬁLL> Sio | >

Magufacturer Lb __—

Standard_C1

i I

— Type Class
L‘SJHMK
i ~

< ¢ Dats Unit Types )
-1

¢ Funchon Blocks - | | ﬂ

k. I Cancel | Help |
J | 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.

—
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- 01— IN Moluma
——— |N_Alarm

010 — IN_Temparature

Silg_01

Manitaring |

OUT_Temparaturs il 1 tempearature:
OUT Valurmsa |— ri
l.'.ILIT EmergancyDFF ol

o =1 FT
Varisbls:
[5ia_1
E
. tempeiae
.ol
.Emesgercy OFF
-rSlr.-_.:
Aapy_ DUt -
Dhata Ll Typeess 'E :)
IE £ | |
WA _GLOBAL Sk 1 : Sio [tempesshuae -s 1, volume ;= 1, i
Emesg=recy_OFF := FALSE]; ;I
[™ Mindmizs dialog altel Appks Hew On |
beeh | Lo g |

dq |

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.

ST - - - -

-
-

B : © D21 IN_Volume
| b IN_Alarm

- D20—— IN_Temperature

SO0 IN_Temperature QUT_Temperature ,—-Sllo 1.temperature:
: -+ D1 —— IN_Volurme OUT Valume ’—-S|In 1 volume :
J Ji \N Alarm OUT Emergem:yOFF ,—-S|In 1 Emergency OFF-
Sk 02 - - - - - -
Monitoring |

OUT_Temperature ,—-&Iu_?.lemperature-
OUT_Valume ,—-S|In 2.volume

CUT_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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Training —— al #| i Silo [DUT] 0] x|
ﬂ_ Project [d:\MEU Projekl Identifier Type Initial Comment =
12 Library_Pool Ojtemperature INT |0
Parameter
145 Task_pool 1|volume INT |0
&% DUT_Pool 2|Emergency_OFF BOOL FALSE Ml
.= -

[»[]
. i2: Global Yariable List —{ol x|
-0 Slo_manitoring [P Class Identifier MIT-Addr._| IEC-Addr. Type Initial Comment Remark =
¥ Header -[VAR_GLOBAL ~|sio_1 Silo i
o} Body [L0]] _1|[VAR_GLOBAL ~|Silo_2 Silo
a|
Silo_1 (i)
Name | Tipe I MIT-Addr | JEC-Asddr. B
temperature INT D100 ZMWO100
volume INT D101 ZMwWO101
Emergency_OFF BOOL M100 %ZMX0.100
4l o[
Ll | 2l
e Gt o [v|| W euematiciing [ AlTypes Erpor oo | [0 ] come
Ready | 15018 [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.

lobal Yariable List

Class Identifier MIT-Addr. |IEC-Addr. Type Initial £
“WAR_GLOBAL Silo_1 temperature: D100 temperature: %MW0.100 Silo
.0 = [volume: D101 volurne: %aMWO 101
Emergency_OFF: M100 |[Emergency_OFF: %MxD. 100
+1|VAR_GLOBAL ¥ |Silo_2 termperature: D200 temperature: %MW0.200  |Sil
2VAR_GLOBAL >

al

tl‘l
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3.4.3

MELSEC Timers and Counters

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

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

Timer/Counter Value is programmed:

TCn/CCn
TSn/CSn
TNn/CNn

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

W timecount [PRG] Body [LD]

1
START 1
TCO
100

TIMER_M
EN ENO
TCoil
TValue

OUTPUT_1

=100 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:

] timecount [PRG] Body [LD]
1
START 1
TCO
100
2
TS0
<
Counter_0_lInput
-
Lounter_U_Lontact
A
4
[ » nz,"ntn:r_'l'_l' ontact
Multiplier
100

TIMER_M
EN ENO
TCoil
TWalue

OUTPUT_1

COUNTER_M
EN ENO

CCoil
CValue

MULT_3_M

EN ENO

s1 d1
s2

M= E3

RESULT_1
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£ Building a Project

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

Topics covered

Using the Project Navigator

Using the GVL with identifiers

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

Commenting and Documentation

Downloading and Monitoring
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4.1

Starting GX IEC Developer

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

/v Project Object Edit Tools Online Debug Wew Extras Window Help

e/, R e e s A A i o ) el ffon

Logt Header
o ’ i3m0 Body [FBO]

e _>Ready

" 4 ““.Empty Project - GX IEC Developer

Empty Project S

P&l Project [d#__ MitsubishiP
't

Library_Pool

{52 MAIN [PRG] Header

Class Identifier Type Initial Comment =
Ft_Sw_Trig BOOL FALSE
In_Posn_Trig BOOL FALSE

Ll

O]vAR
1[WAR

Fl

¢ [ Module Configuration
L@ Task_Pool
- (34 DUT_Pool
£ Lf Global_VYars
£ @2 POU_Pool
=0 iq0z_PoU [FRG]

QIMAIN [PRG] Body [LD]

Foot_Switch - In_Position_Sensar o PLE_M
I | T EN  ENO
. . . . - . . . d [——Ft_Sw_Trig

2
- In_Paosition_Sensar . s . . o PLE_M .
In Posn 1 F EN  ENO -

Cantral . . . . . . . . . - d|—In_Posn_Trig- - . . Lo

a Ft_-Sw_Trig In_Posn_Trig hotor
I I'F ()

otor

Mator
I

I i
@ Project: E Calltree 4 | »

Application Title Bar
The Application title bar gives you the name of the open project.

Menu Bar

The Menu Bar provides access to all the menus and commands used to control GX IEC
Developer.When you select one of the entries in the bar by clicking with the mouse, amenu
of options drops down. Options marked with an arrow contain submenus, which are dis-
played with additional options when you click on them. Selecting commands normally
opens a dialog or entry box.

GX IEC Developer menu structure is context-sensitive, changing depending on what you
are currently doing in the program. Commands displayed in light grey are currently unavail-
able.

Tool Bar

The Tool Baricons give you direct access to the most-used commands with a single mouse
click. The Tool Bar is context-sensitive, displaying a different collection of icons depending
on what you are currently doing in the program.

Project Navigator Window

The Project Navigator is the control centre of GX IEC Developer. The Project Navigator
window is not displayed until you open an existing project or create a new one.

Editor (Body)
In this area the POUs can be edited. Each POU consists out of a Header and a Body.
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— Header

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

— Body
Abody is an integral 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.

Training Manual GX IEC Developer 4-3



Application Program Building a Project

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

© 6 e

Repeat process (Go back to (1.)

Drive Motor
YO0

Proximity Switch
"In Position" I:Ij

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, itremains 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

Training Manual GX IEC Developer 4-5



Application Program Building a Project

4.2.2 Creating a New Project

@ From the Project menu, select New.

dP

=

Transfer 4

Oriline Program Ghange SHiFERGEHD

@ Choose the appropriate PLC type from the selection:

Select PLC Type ) b x|

PLC series 0K

- S =]
PLC type Cancel I
IFX3U L]

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

Mew Project i

Project Path:
II:: \MELSEC\GXIEC DATA\CAROUSEL

LCancel l
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The Wizard
The Project Startup Wizard will be displayed:

GX IEC Developer 7.00 New Project Startup Options E

Fleaze choose one of the following assistance options for creating
WOLT fEw project,

¢ Ladder Diagram ~ Create a simple project cansisting of one task and optionally a Sub
task. Each tazk contains one Ladder Diagram PO [Program
Organisation Lnit).
I~ Include & Subtask:

 MELSECIL Create a zsimple project consizting of one task and optionally & Sub
tazk. Each tazk containg one MELSEC IL [MELSEC Instruction List]
FOU. Only the progranmming language MELSEC IL is available in the
praject.
= Inchude & Subykazk:

¢ Project Stucture Stark the interactive Praject Structure Builder Assistant. Y'ou'll be
guided through zeveral stepz, creating tasks and POLU: depending on
wour zelections.

& Empty Project Don't uze ang assistance o build pour project, just create an emply
one containing no tasks or POUs.

Help | Ok I Cancel |

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

Select the Option, Empty Project and click OK.

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

The project display screen is shown as illustrated below:

CAROUSEL - GX IEC Developer

|| eroject object Edt Todks cnlne Debug View Exras window Help
|[zR|8R| 2Bl - FI P EHHCHEL mammm

CARQUSEL ——— af x|

] E Library_Pool

=@ parameter
~G® PLC
- ® Network
M Module Configure
1 Task_Pool
-8 DUT_Pool
L‘! Global_Vars
—fug POU_Pool

0 164 |
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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) E3
Name: |MAIN oK
Class Cancel

“PRG C FUN C FB

Language of the Body:

Function Block Diagram
Instruction List

L adder Diagram

MELSEC Instruction List
Sequential Function Chart
Structured Test

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’:

“AROUSEL |
Project [C:\MELSEC\GXIEC DAT#
+ ﬂ‘ Library Pool
= Parameter
8 Module Configuration
I Network
G® PLC
e Task_Pool
94 DUT_Pool
@ Global_Vars
-.'a¢ POU_Pool
@#-9@" 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:

= &g POU_Pool
= ag MAIN [PRG]
'J Header

4ot 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.

7 CARDUSEL - GX IEC Developer - [Global Yariable List] =3 x|
I% Project Object Edit Tools Online Debug Wiew Extras ‘Window Help ;Iilll
[#R[ER & BR[| FO|@#Sen s ook E &K

CAROUSEL ———————t a| %] | Class | Identifier | MIT-Addr. | IEC-Addr. | Type L Initial =]

T Project [d:\__Mitsubishi'Projekt 0fvAR_GLOBAL | |
-/l Library_Pool

i Bl Module Configuration
I Task_pool
3 DUT_Pool
o
=-1&3 POU_Pool
A" MaTH [PRS]
Lol Header
Lo} Body [LD]

I | B |
@ aE -
Project Zalltree EE L4 I 3 ‘I I L'_‘

eady f + 1 Declarations
Read 1036 |GYL: 1 Declarat]

Global Variables are the link to the physical PLC devices.

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

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

Class

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

Identifier

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

MIT-Addr

This is the absolute address referenced in the PLC.

IEC-Addr

The IEC syntax of the address.

Type

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

Initial

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

Comment

Comments up to 64 characters may be added for each variable

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

2 MITSUBISHI ELECTRIC



Building a Project

Application Program

NOTE

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

PN CAROUSEL - GX 1HC Developer - [Glohal varable List] i =1®| x|
.@gmyxl Chiect Edt Took Crine Debug %sw Extras Windox Hep =181
[0 SR & ER - F0 68 SEEC DS rr oo [ FE| i
CARCUSEL ——— al 3l Class |dentifie MT-Addr. |EC-Addr. Type Initial =
ST Project [¢:\__Mitsubishi\Projekt 0 VAR_GLOBAL ~|Foot_Switch %00 ro BOOL |FALSE
& (tf vbrary ool 1 VAR GLOBAL ~|in_Position Aensor 01 X1 BOOL [FaLse
=@ Parameter 2/ VAR_GLOBAL ¥ |Motor 00 X0 BOOL JFALSE
@ P - o
o ruetwerk
8 todule Configuration
O Task_Pool
44 puT_Pool
ffllnbd_V-:‘
= @3 POU_Pool
= @ Mam [PRG)
Hasdsr Use these buttons to insert or append
et Body [10] entries in the data table
K & -
B Froject |22 Cebree | 38 1o o ] Lll

Ready

These are the Global Variables specified for the project.

Find unused variables

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

© 10:27 [ 30edvators

Project Backup, ..
Project Restore. ..

[pdate Yariables

Find Unused Variables

E Export Yariables

Inteligent Function Ukl ®

Options. ..

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

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

For all FX2N, FX3G, FX3U, FX3uc, System Q and AnA(S) type CPU’s IEC Type REAL (Float-
ing Point) values are fully supported.

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

B

—aix

k Onire Debug Wew Edras \Window Heb

{&) Project [d__ Mitsubishi\Projekte’Q_Serie Mar

&- (i vibrary_pool
= & Parameter
@ R
AP Ntk
& rodule Configuratian
O Task_Pool
34 DUT_Pool
W Global_Yars|
= ‘w2 POU_Pool
=@ MAIN [PRG]
o Headx
204 Body [LD)

] —

0 eqreez

|

E Project | XS Cabree | B2 Usndby

Ready

=&l x|
i dow Heb - ) =181
A oo (@A |3 B O A D oo | [ Bz | i
| Class Idznti MT-Addr. | IEC-Addr. Type —~
D[vAR GLOBAL ~ |Foot_Switch 200 0 BOOL
1|VAR_GLOBAL = |In_Position_Sensor 201 %Ix1 BOOL
2[VAR GLOBAL = [Motor ¥00 wax BOOL
EncesiNarings
<GlobalYanabie Le> P |
=i
o 0000 | i
I Minme Diakog altes s
show | sue | [t Heb |
al I m

[ 10:00 323 Dedwvatiers
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Opening the POU Header

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

CAROUSEL ——— al ¥
E Project [C:AMELSECAGXIE
[+ Lm Library_Pool
- @2 Parameter
G* PLC
A Network
Il Module Configuration
“® Task_Pool
‘34 DUT_Pool
‘¢ Global Vars
&3 POU_Pool

= aE" MAIN [PRG)
* & [esds] 4O

{0t Body [LD]

The following screen will be displayed:

CAROUSEL - GX IEC Developer - [MAIN [PRG] Header] =|F] =
IE Project Object Edit Toclk Onine Debug Wew Extras ‘tiindow Help

=] x|
[z@ &R neoc|Ed @ e et/ mmmn
CARQUSEL ——— 2| 4] | Class | Identifier | Type | | Initial ‘ Comment ‘ =
& Project [c:\MELSEC\GX IEC ojvaR - I 1| ‘ |
J-m Library_Pool
£ @ Parameter
LGP SpS
Feul® Netzwerk
| [l Modul-Konfiguration
L_O Task_Pool
'3 DUT_Pool
- Lf Global_Yars
= POU_Pool
E-0@ MAIN [PRG)
o Header
o} Body [LD]
K | jul| 2
L | B
Ready

| 07:51 PROGRAM MAIN: 1 Declaration:

Close this POU Header display.
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4.2.5 Programming the POU Body

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

CAROUSEL N
& Project [c\MELSECGX IEC
l Lm Library Pool
S Parameter
i g P9
.,.l'“" Metzwerk.
: o [l Mndul-KorFiguration
i L& Task_Pool
------- .-[3% DUT_Pool
------ L*" Global_vars
EI EE!:: POU_Fool
=- ﬂ[g MaIN [PRG]

E—;'ELTIHUUELL - G |EC Developer - [MAIN [FRG] Body ILDQ
|k projact ohject Edt Took Crine Debug Wew Esrac wdne Hep

=18 x|
B rEm e —eFmmswtaeD 11 - E = T
) SR :r@ - |2 i S CARL
CARCUSEL ————— aln B
E Piojeet [CAMELSECAERIED
- Libran ool
| 84 Paameter
S e T L e B
A Helviark,
& AC
D Tk _Ponl
44 DUT Poal
Lgt! Glabal Ve
=Ly POU_Pel
12 B MAIN [PRG)
& Haade
ok [Bady (LU ]

L4 | |
Sl Frojsck LIL - ﬂll
Fecei

© 2210 Doy
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@ With the pointer over the window boundary, click and drag downwards to increase the ver-
tical size of the network:

-1 o

Using the Toolbar Ladder Symbol Selection

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

"xl;"ﬂ"a'ﬂ":lf d = 4 $F v e =y g

@ 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:

Yariable Selection 3

Scope VYanables

=101

_Fmt_swm

<Header>
<Global Vanables>

Manufacturer_Lib InPtJm_Sensnr
Standard_Lib Motor
il
Type
|BOOL |
Tvpe Class
|Simple Tvpes :]
IEC 61131-3 of | i
F/AR_GLDBAL_FDUT_SwiIch AT %IX0 : BOOL : = FALSE; '3
¥
™ Minimize dialog after Apply NewOn |
| Apply I Close Help I

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.

Foul_Swalch
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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.”

CAROUSEL - GX 1EC Developer - MAIN [PRG] Body [LD] | ._l- _!5 _lx

” Project Cbject Edit Tools Onlne Debug View Extras window Help

[ @&8R|) Ao FA|[#Eehn6Cssy mmmm
[EE[rea +tHuH] —0Fwworoi e 410 F
CAROUSEL PV |5EMAIN [PRG] Header

@ Project [c\MELSEC!GX Class [dentifier Type |
l“ Library_Pool DlVAR -” | |_|
E-@@ parameter
@ PLC
o™ Network
B Modue Configurs
} L@ Task_Pool =

- DUT_Paol (EIMAIN [PRG] Body [LD] D [u]

7| x|

Comment =

Initial

L@ Global_Vars
£-fag pou_pool
08" MaIN [PRG]
Lo Header
b o 15]

Foot_Switch

KT I Ll v
@ Project Eﬁkc Al |E »

leady

[<D 11:29 [Bedy

Continue editing Project ‘Carousel’

Enterthe 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_Sensaer -
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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 ;l
Cross Reference
CSY-Export

- Editing

- General

-« [araphic

Imipart/E wport
LD-Guided Mode
LD+ arniable Name
M onitor Indication
Maonitor Mode
ST Editar
Toolkips
Transition Condition

- Yanable Selection

" Zoom Header/Body

E- Project Options

Code Generation
O nline Changs
Reset Devices
System Y anables ﬂ

~ Declaration editor

W Auto update

¥ |ncrement new declarations

W Copy comment and type figlds

o &uto update all user lbranes

~FBD/LD

¥ Pin overwiite

~ Declare nev identifiers

[ gutu mati Eﬂiﬂputﬁ'nut[:!HIt"yaliaEiEE

™ Automatic ENO waniables

Help

OF

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_Sensaor -

Py |
~ EN

EMO

o dp
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Assigning a Variable to an Instruction

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

- Foot_Switch - - In_Position_Senser - - - - - PLS M ‘
--—IJ—------—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 3

Vanable doesm't exist in the header nor in the GYL

D efine local... | Cancel

O ptions._.

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

plery
Scope Wanables Clazz
| [vaR =]
<Global Variables: | dentifier
s ials Fsw o
LI Addiess
Type I
{BOOL =l Type
Type Clazs IBDDL J
ISimpIe Types j Initial
IEC £1131-3 4 | 2 JFaLsE i
;I Comment
| EL
[ Minirmize dialog after Apply e OIFF |
Apply Cloze Help | | Define I

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

The display should be as follows:

- Foot Switch - - In_Position_Senser - - - - - - PLS M ‘ i
o _I J_‘ e _J }. . . . . . . _EMN EHMO |_.

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

(® Right click the mouse anywhere in the edit window T [nterconnect Mode

Chrl+T
area and de-select the Auto connect function. ] Guided Editing e
N cocomet |
1!- Contact
I coil

IF orjrunFe

1PLS_M

@ In the same manner, click to select Interconnect

=i Interconnect Mode
Mode.

2] Guided Editing
N Auto Connect
'I" Contact

P coil

IF ortrunjre

Ctrl+T
Ctrl+G

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 Sv»lfitch - - n F'usﬂmnTSensar - - F'I_S il ‘
ERO
I I
‘q o 4 r‘,—Ft SWTrlg
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.

= Interconnect Mode Chrl+T
44 s o s

i) Guided Editing Ctri+G
N Auto Connect

'ﬂlﬂ' Contact
4 coi
{F orjruniFe

1CTU

Precautions when using the Ladder Editor

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

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

When using multi-legged or ‘pinned’ functions such as MUL, the number of input parameter
legs, can be incremented/decremented by using the special toolbar, icons shown. This can also
be achieved by placing the cursor at the bottom edge of the function, holding down the left hand
mouse button and then dragging away as shown below:
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CARDUSEL - GX IEC Developer - [MAIN [PRG] Body [LD]] | =181
_15] x|

”'I“l Project Object Edt Tools Online

Debug Yiew Extras Window Help

ZHER 4§ 2B o=

€8 B edmeCaLLmmmm

[EEL=a+FuH] - Fe b

CARQUSEL ——— al |

E Project [c\MELSEC'GX IEC
Lm Library_Pool

=-@@ Parameter

G s

Loof® Notewerk

— @8 Modul-Konfiguration

-

PLSTRIN - -
EN ENOF =
d —Ft_Sw_Trig

Foot Svr\tch \niPosdionTSensor
I I

'® Task_Paol

3§ DUT_Poal

[ Global_Vars

=-ag poU_Pool

-0 MAIN [PRG]
Header

M ED]

I ]

KT — 2]
[y Project a|r

of

|
(5 08:06 [Body

Ready

Creating a new Program Network

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

Foot_Switch - - In_Position_Senser - - - - - - PLS M |
I F EN ENO - o
o d ——Ft_Sw_Trig

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

attributes:

- In_Position_Senser - - - - - - - - - - PLE W '
'Jl' Epl EMO — - - - - . .
S d ——In_Pasn_Trig-
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@ Finally, enter the following network as shown:

Ft_—Sw_ITrig- Iﬂ_pnsn_l_-trig S Motor

I Hl L

Checking the entered Program

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

Compile/Check Messages | _ (1] =]

Emarz e arnings:

<MAIN [PRGE] ;l
<MAIN [PRG] Header:
[ errors

0 warnings

o
4| | 3

[ Minimize Dialog after show

Shiow | Stam

Adding new POU’s — Counters and Timers

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

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

Task:

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

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

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

@ Create a new POU by clicking on the button.
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Project [C:A\MELSECAGXIEC DATANCAF
- ﬂ Library Pool
=R
#4 DUT_Pool
gt Global Var
+ J}% POU Pool
+ (i
- @@ Parameter
G* PLC
A Network
B Module Configuration
=™ Task_Pool
{O Controll [Prio = 31, Event = TRUE)
g4 DUT_Pool
¢ Global Vars
--'4s POU_Pool
=@ Batch_Count [PRG)
g Heade
ok
= -arE" MAIN [PR
g Header
{wo} 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 M=l E3
Libranies: Operators:
<ALL> [CTU
<Project>
CTD -
Manufachurer Lib 1D E
LT
] CTU_E

Drop the IEC Function Block onto the empty Ladder network:

Last Becently Used CTUD

CTUD_E
CTu F_TRIG
F_TRIG_E
R_TRIG -
a1 ] * -].- - L’_‘
Operator Type F Minimize dislog
" Al Types after apply
. Operators Apply
" Funchons

{* Funchon Blocks

Himber st P J2 Hep

—_

. |I’TStaﬂCE ........

CcTU
cu 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. Itis possible to declare multiple instances with different names from one and the
same function block within the same POU. The instances are then called in the body of the POU

andthe ‘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) M= E3

Libraries Vanables Class

[Batch_Counter ]‘mF! :l

<Global Vanables> +Batch Counter Identifier

M anufacturer_Lib W"
Standard_Lib

Ll Addgess
Type ]
[cTu ~| Type
Type Class |':T u J
[Function Blocks | Initial
EC 611313 KN 2 o
VAR Batch_Counter : CTU: Batch Counter -] Comment
;I lech Counter

W Minimize Dialog after apply Autoestern s I

Aopy | NewOf |

Close | Help | [ Update N |

-Batch_Counter - @ Click on Apply, then Update and the variable name will change as
: CTU | : shown on the left.
—cu cl B

~ RESET Cv
- PV

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

- Motor - - - CTU - - - Batch_Complete - - - - - - - - - o -

When entering the PV and CV values, use the variable 2 puttons 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:

EE Llobal variable List =10] x|
| Class Identifier | MiT-Addr | EC-Addr Type Initisl =
0VAR 3LODAL 'l'_-"-' Swilch [£00 | AL 800L |-'uL3E
VAR GLOBAL *]in Position Sensor  [%01 [%p17  [B00L |FALSE
3|VAR_GLOBAL = | viotor Y0D %032  [BOOL FALSE |
B
. | »[ ]
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Class . Identifier Type Initial Comment
O]vAR ¥ |Batch_Counter CcTU Batch Counter
1|VAR ¥ |Batch_Complete BOOL ..|FALSE Batch Cornplete
2VAR v |Batch_Completel BOOL . |FALSE
3WVAR - |Count_al INT o

When all new entries are complete, click the check & button then the ‘Rebuild All 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
£5185 3 - Batch_Counter - fTATIRE B 8 M ¥
Motor CTU | Batch_Complete
| cu Q | } i
- Reset_In - RESET CV —Count_Vval-
| 10 PV
E INDICATOR FLASH TIMER1
FLASHER - Timer1 Lol
TIMER1 Batch_Complete  Timer2_Out TON Timer!_Out
! I} IN Q ¥
Time_Base PT ET Timer!_Run -
3 INDICATOR FLASH TIMER2
FLASHER Timer2 .
TIMER2 Timer!_Out TON Timer2_Out
IN a————F—{ ) -
Time_Base FT ET Timer2_Run -
Timerl_Out URNENGAIOR Indicatar -
FLASH L >
DRIVE

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

£EE Global Variable List -0l x|
| Class dentifier MIT-Addr | EC-Addr Type Iruiti 3l =

0VAR GLOBAL ~ |Foot Switch X00 %IX16 BOOL JFaLsE

1 VAR GLOBAL = lin_Position_Sensor X0 RIN1T BOOL SFALSE

2VAR GLOBAL *|Reset In X02 %I1X18 BOOL FALSE

VAR GLOBAL * | Motor Y02 %32 BOOL _|FALSE
4[VAR_GLOBAL * {Indicator Y21 %Q3E3 BOOL | |FALSE =
-
« | afe]

The header (LVL) for the above program “Batch_Count” should now appear as shown:
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Class Identifier Type Initial Comment
0vAR v |Batch_Counter CTy Batch Counter
1|VAR ¥ |Batch_Complete BOOL _|FALSE Batch Complete
2[WAR v [Count *al INT o
VAR ~ [Timer TON Time Base Timer1
4VAR * |Timer! Out BOOL _|FALSE
5/VAR ~ |Timer2_Out BOOL _|FALSE
6/WAR * |Timer2 TON Time Base Timer2
7\WAR_CONSTANT > |Time_Base TIME _|T#0.8s
BVAR ¥ |Timer1_Run TIME _|THs
qWAR = |Timer2_Run TIME L. THDs

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
gggﬂatch_[uunl [PRG] Header o) x
Class Identifier Type Initial Camment —
0/'\VAR = |Batch_Counter CTU 0 Batch Counter
1|VAR ¥ |Batch_Complete BOOL _ |FALSE Batch Complete
2[VAR = [Count_Yal INT |0
3| WAR * | Timer1 TON i Time Base Timerl
4'VAR > Timer1_Qut BOOL _|FALSE
5'WAR = | Timer2_Out BOOL _|FALSE
B\VAR = | Timer2 TOM Time Base Timer2
7|\WAR_CONSTANT ¥ |Time_Base TIME _|T#0 5
8|WAR > |Timer!_Run TIME . |T#0s
9'WAR ¥ | Timer2_Run TIME _|THOs
4 | bH
For the POU, “MAIN” header:
i2f MAIN [PRG] Header i =] |
Class Identifier Type Initial Comment =]
0['\VAR > |In_posn_trig BOOL FALSE
1|vaR ~ |Ft_sw_Trig BOOL _|FALSE
1 {7ls
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4.2.6

Creating a new Task

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

@ Click once to highlight the TASK_Poolicon in the Project canoiiseL eS|
Navigation area. Project [C:AMELSECAGKIE

Lm Library_Pool
=@ Parameter
- g PLC

------ Ell M odule Configuration
----- L¢3 Task_Pool
...... 35 DUT_Pool -0
----- [gr Global Vars
El% POU_Pool
=82 MalN [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.

Marme: |El:untrcul1 ] I

Cancel

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

CARCUSEL o =]

Project [C:AMELSECAGXIEC DATAVCAROUSEL]

Lm Library_Pool
@3 Parameter

...... S PLC

L. Bl Module Configuratian
ElLG Task_FPool

- @* Contrall [Prio = 31, Event = TRUE]
------ 35 DUT_Pool
----- L@ Global_Vars
=@ POU_Pool
=G MaIN [PRG]

~wt 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:

i2= Controll [Prio = 31, Event = TRUE]

FOLU name Caormment I

-
4| | 9

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

is displayed:
Program Selection E
Libraries: Prograrnz:
<F'r|:|i|:t>
b anufacturer_Lib
Standard_Lib
< | B | N i
(] Cancel | 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

Cancel k
Comrment. .. |

— Taszk Attributes
Ewent: TRLIE
Interval: IEI—
Pricrity: I?u'l—
Marme; IE:::ntru:uI'I
Size: 181 Bytes
Type: TASE.
Lagt Change:  10/07/03 11:34:38

(i [ e N i i

lrﬁecurity Lewvel

I= | Tiimer! Bt Eartos]

W Allow Bead Access For Lower Levels

@® Task Attributes

— Event = TRUE: Always execute

— Interval = 0: Set to zero because Eventis always true.

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

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

Creation of a new task for the POU "Batch-Count"

The POU "Batch-Count" needs also to be referenced (called) by a task in the ‘Task Pool'.

@ Tocreate 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

K

‘New Task’ icon on the toolbar.

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

Hew Task

M ame: IEDunHl

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

ElL(B Taszk_Pool
€0y Contrall [Prio = 31, Event = TRUE]
€% |Countd [Frio = 31, Event = TRUE]|

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

@ Assign the remaining POU to this task:

POL narme

Cormment

[ |Batch Count

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

assemble the project.

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

transferred to the PLC.
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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:

Hetwork Header E3

Label: ||

Title: IMu:utu:ur Control
] ; I Cancel

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

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

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

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

@ The mouse pointer changesto . *~ ., click the left mouse button wherever the comment is
to be placed and type the required text and press <Enter>:

L

Mataor - Foot_Switckh - - In_Position_Senser - - - - - - PLS b | --------------------
J| J -Jl' EN EMO - -

Caontrol
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4.2.8

Continue to complete the program documentation as follows:

: oo i Position Switch Contral .
In Posn In_Paosition Sensar - - - - - o o . .- oo PLS_M | ....................
Control J 'Jf EM ENO|—- ...................

..................... d |n_p08n_trig - . - . - . . - . .
3 ............................

tatar |1 i I L»
Latch | | ol
. . Motor ........................................
. T

Moving the position of a comment

With the cursor in ‘Select Mode’, it is 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 ) = |E||£|

Ermrarzfwf arnings:

<MaAIN [PRG] Body LD d
<MaIN [PRG]>

<MalM [PRG] Header:

[ errors

[ warnings

« | o

[ Minimize Dialog after show

Shiow | Stom

Helg |
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well, the following compiler messages are reported:

Compile/Check Meszages M= B

ErrorsMw arnings:

<MAIN [PRG]> |
<MAIN [FRG] Header>

|lzed Syztem Devices
lzed System Words: 0 of 6144
I1zed System Bitz: 1 of 4096
Ilzed SFC Flags: 0 of 8132
Idzed Timerz: 0 of 1384
Ized Acurnlt Tirmers: 0 of O
Ilzed Counters: 0 af 512
Ilzed Labelz: O of 2048
I1zed Interrupt Labels: 0 of 256

[ errors
[0 warnings

< | o

[ Minimize Dialog after show

Shiow | Stom

@ Click Close to exit this display.
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4.2.9

lllustration: Guided Ladder Entry Mode

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

4H
@ Enter the Guided Entry Monitor mode by pressing the it 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.

(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 the Online menu, select Transfer Setup and then Ports:

“ Project  Cbject Edit Tools | Crline Cebug  Miew Extras  Window Help

“E.’" = | & [ | & Transfer Setup Ports...
Maden, ..

QI71WSTE [l start Moritoring Ctrl 48 -
Project...

E‘ Skam Manitarinm flkrEs

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

x|
PC zide |/F

e | | | B~ | _| _|
Serial NET/I0(H) MET(] CClmk  Ethemet FLC AF 550

board board board board board board net A

‘ COM |CDM'I Ttmsmiwimwpaadlw.ﬂ(hps |

PL side I/F W | | | | | | ‘
PLC  MMETAOH) MNET)  CCilnk Ethemet c24 G4 Bus

modde  modue  modue  modde  module module 0

Other ’E J J Connection channel list..,
i Mo specification Other station(Single network]  Other station{Co-esistence network) PLC direct coupled setting
‘Tima il IW Gl IT | rarate ; Connection test
D ]
C24  NET/AOH) NETO) CClnk Ethemet . 7 |
‘ ; System  image...
‘ | | | | JJJJ TEL (FXCPU)..

C24 MET/10H) MET[] CClimk Ethemst ok
Accessing host station et PLC

| Cloze

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

PC side I/F Serial setting

¢ R5-232C ok

[include F<-USB-&Ww ¢ F<X3U-USE-BD)
" USBIGOT transparent mode]

Setup...
COM port COk 1 hd

Tranzmizzion zpeed

Cancel

.

® 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:

rransterserp £
o | | | B~ | _| _|
Seisl MET/I0H) NET()  CClink  Ethemst  FLC AF 55C
board board board board board board net =
| COM [COM 3 Transmission speed [3.6Kbps ‘
PLC side I/F W | | | | | | ‘
PLC  MNET/10H) MNETl] CClink  Ethemet  C24 G4 Bus
modde  modue  modue  modde  modue module A

Other Connection channel list,..
shation

Mo specification Other stMSn;le network]  Other stahonll:o-omlm nstwork] PLC direct couplad setting

Lt % {one lTﬁ_’ i b Ir HL g e Connection test
Network l | | | | [ ]| PLoype [P30E)

1aute

€24 NET/AOH) NET() CClik Ethemet . . . . Detal [
| ! System  image...
I | | | | JJJJ TEL [FXCPU)...
C24 METAOMH] HNETM) CCLlnk  Ethemet : oo (1]
Accezsing host station gehLD
| Cloze

® The following message should be displayed:

GX IEC Developer 7.00 X|

L i) Successfully connected with the FX3U{C)CPU,

® Click OK to close this message.

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

Connection Setup Route

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

System image ' |

Senal port PLC module connechion

CPU
| VA
PC side |/F ; COM:COM 1 Transmission speed ;19.2Kbps
PLE side I/F : No setting details
M etwark,

communication route

Co-existence
network, route

@ Click OKto 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 OK to 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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Project Download Procedures

4.3.3

the toolbar.

Transfer Setup

Downloading the project

@ 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 using the
actual Portz & Project Transfer Setup.

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

Transfer Setup

x| @ Click on PLC-Parameter and Program

— DOWHLOAD object

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

Drive: IEI: Pragram memary
[ Init System Addresses

v Download Autoesec File

&+ Mo Information
& Sumbolic

— DWW HLOAD source information——————

Dirive: I 0: Program mermory

—PLOAD mode

*' MELSEC IL [ahways drive 0]
" Source Information

[rive:

IEI: Program mermon

=l

k. Cancel

(® Click on OK to confirm the selection.

@ Once the setting up procedures is complete, click on the “Download Project” i icon on
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@ To send the project to the PLC, click the OK button to execute the transfer.

Tranzfer to PLC |

The cumrent project vl be downloaded to the PLC using the
actual Parts & Project Transker Setup,

Transfer Setup Ports: Configure...

Transher 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:

Ejt-_Swi- -In__|F'as1't- ' EI‘-IJ:LS_ENP!JO|. ~ | Foot Swich Operation Contral

.......... dl_.FtSWT>"""""""""

|2F'DS1' EPDS“ ------- Ef\lleS_ENP!JO|. ~ | In Position Switch Contral

n Posn | | - - o oo d |_. In pasn® |+ - e e e e

CDnTrDl .......................................

3 Ft'_SWTTr - |I"I'_F'DS|H_ MDIDF ..........................

A e e — L Wlr Latch coniro o

Latch e

h.]D‘tDI" e

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 I . . . | ol
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] HE B

Project Ohject Edit Tools Online Debug Wiew Extras Window Help

FE SRl s c]Ea 8P Ee e s 2| o m )|
CAROUSEL ————— i =] W] Batch_Count [PRE] Body [LD] S f=rE3
[Proiect [C-\MELSECAGXIEL DATAACAI

E-Yil Library_Pool | COUNT MOTOR ACTIVATIONS

= (il ganufacturerj_\h

i DUT_Pool Batch Count
/¥ Global Vars - Motor R 5‘C(;Tuoune - - Batch_Complete - - -

FEbe ! T CE

ol Stensad L - Reset In RESET CV —Count Val=0 - - -
[—]--E?mglapltgtel ] J ]_,K = . R R

S e . L [

B Moduls Configuration 5 . o o .
B-% Task_Pool .1 ) o © 0 [ INDICATOR FLASH TIMERT

: & Contall [FfriD:31,Evsnt:TF\UE] FLA_SHER’ . L L L LT "I L L
.I..g':g""gltﬁﬂs'-?:l[':'"ﬂ:3WVE"E"‘[:THUE] TIMER1 Batch OUTpIele TlmelrEjOul- - . er]ENr - - Timer!_Out -

4 - ’f I |N Q \|‘ h . . . . . . . .
EE{; E:;’S"';:;”‘ " fime_Base = THE00.00ms — PT  ET —Timerl_Run = T#1.00ms -

o-og Balch_Count [PRG] ‘ | _.l_l

f ::r o 10

B M R 1 Foot: Swi In_Posit PLS M |

o Header W —J ] EN  ENO | Foot Swich Operation Contral
ok Sody L) Motar 4 Ftse T
Cantral
i Fosit - - C EI\'JJLS_NIIJO | S © | InPosition Switch Control
. . d r In posns -

4 I 2l o
@ ot W ‘ql | Ft S Tr- -In. Pnen - - Moo T L L L - L _>|_I
Fisady 1D 1413 [Body

NOTE Due to the serial communications handshake, be prepared to wait a few seconds for the

monitor information to be registered between GX IEC Developer and the PLC.
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Monitoring the Project

The rate of communication polling from GX IEC Developer to the PLC may be increased by
adjusting the poll rate setting. Select Monitor Mode from the Extras/Options menu and enter a

new value for the Poll rate.

o
=

[=)- General Options

- Crozz Reference
- C5W-Export
- Editing
- General
- Graphic
- Import/Ewport
- LD-Guided Made
- LDV ariable Mame
- Maonitar Indication

- ST Editor

- Tooltips

-+ Trangition Condition
- Wariable Selection
- Zoom Header/Baody
- Project Optionz

- Code Generation

- Compiler

- Online Change

- Reset Devices
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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 Wiew Extras ‘Window Help
T i
COUMT MOTOR ACTRATIONS
R -Batch_Eounter - o
Motor - - - - - - T : Batch_@qmplete-
| cu Q [ TR
-Reset_In - RESET C% ——Count Wal=0 -
IF 10— PY
2 | INDICATOR FLASH TIMER1
FLASHER Tirnet] -
TIMER1 Batch_Complete TimerZ Qo - - - - TOM | ~ - Timerd_Gut
| ] I @liiﬁﬂ C
F e mamee — Tirmer] Fun = T&0.00ms
Options 2 | |
— Carnpiler A
Cross Reference Indicate monitaring by titebar of
C5Y-Expart ¥ G IEC Developer main window
Editing
Gereral ¥ Window to be rmonitored
ﬁ'l::E:LICEHDD[t Blink. rate [factor of poll rate]: 10 ﬂ
LD-Guided Mode
LD ariable M ame
Monitor Indication =
Monitor Mode
ST Editor
Toalipz
Tranzition Condition
“ariable Selection
Zoom Header/Bady
—|- Project Options
Code Generation
Code Generation Of
Reset Devices ]
< i | &
Help | u] | Cancel
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Cross Reference List

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.

Optinns

- Prai

= Gened Options =&

Compiler

[roes Heference

CsV-Ewpor!

Editirg

Gienerd

farephic

It /= wpar

LOGuided Mode

LD arable Hams

Monilon Indicaton

P canibcr M ode

ST E diles

Toolgs

Trazitizn Conditon

Wanable Selecbon

Zoom Header/Body

ect Opbons

Code Generation

Code Generation O ™
! »

¥ Generste " SCT fikez whie checking & project
I tutemateally Ink the * ST et ta e * SC il after "Habuld Al

¥ Aubematcally Ink the *.SCT files to the " ST+ file afler "Build”

Hedp | oK.

Cancel

. Change PLC Type

[ Buid

f# Rebuld al

ShiFE =ik +Ei
Shift+&lk+C

Transfer

Online Program Changs  Shift+CkrlHD

@ Browse. ..

LS Make

Cross Reference

(® Then select Make Cross Reference from the
Project Menu and the list is generated.
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| @ Open the Browser, either from the Project

Chrl+Hh X ]
menu, or via the toolbar icon &

Chel+0

2] Hew...
| = Cpen...

Close

E Save
Save A5
Cthey 4

: 3.3 Change PLC Type

(%% Build Shift+AlE+B

b Rebuild al Shift-+8k+C

' Transfer v
COnline Program Change  Shift-+Ctrl+D

'@%,
| ¥a Make Cross

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

N Browser
e Declares / References;
Varisble / Address:  [<ALL> =] | MameSpace:
Seaich for; * ‘apnables and Addresces }M LJ
" Varables Access:
C Addesses <ALL> |
Marme Space: [<ALL> - Show in Editor ‘ Wariable | nfo:
i MName:
Dea T JoLEs - | h_"" Declaation mh_!:nmnlatu
} - T *
Scope [ cALL> | = E eéﬁme o
alc ount
0 hits | - Scape:
Batch_Count VAR
e Accass:
Bateh Courter Batch_Courd  CT “ﬂ
Batch_Courter, CU <Unknown>  --
Batzh_Caurnter CV Unknowns .- Editar:
Bateh_Courter FY cUnknown> -~ HD
Batch_Courter, Unknown> -~ Line: 3
Batch_Counter RESET <Urknowne  --
Count_\/al Batch Count [N Arkhass
Foot_Switch ProjectGVL  BC
Ft_Sw_Trng Al Bl» Zmi<0.47102
i I l
Remarksz:
The addrezz zearch doesz not support DU Te. Members of DUT 2 or members of DUT amay elements wil
nat be found. Also address blocks used in BMOY. FMOY, FROM. T0. or BXCH 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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The Show in Editor button opens the header of the highlighted right hand list element, for
example:

i_:_é Batch_Count [PRG] Headar

Class Identif = =i T Initial Carnrmert -
2 -
3 VAR _EXTERMNAL =R _In BOOL FALSE
4 VAR = Caum_val HT 0
& AR * | Timier ITON f Tire Base Tirmerl
£ VAR = | Tirreer! Ciua BOOL FALSE
T AR w | Toniar? Chust BOOL FALSE
B VAR _EXTERMNAL = Jindicator BOOL FALSE
SVAR = [Times2 TOH Time Sase Timer2
|0 VAR_CONSTANT ~|Time Base ITME B ES
11 WAR w | Timer! Fun THE | Tt
12 VAR = | Tirar2 Fun TmE L Tetls
[N [E |+ [}

or

m Batch_Count [PRG] Body [L0]

- | COUNT MOTOR ACTIVATIONS
BATCH A
COUNTER Eatch_Counter
Motor CTU Bateh Carmplete
| | g ———( )

‘Resel_in - - RESET €V —Counl_Val - Y -
| F 10— PV
N Objcct highlighted KNI

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

Training Manual GX IEC Developer 4 -49



PLC Diagnostics Building a Project

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 Mondtor stait/stop
I RUN
Stop monitor |
[_1BATTY -
[ I1PROGE
Errar indication
Current emor i
No. | Detail | Enor message | Emorstep | Yeardh
Mo emox
< >

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:

= K. ChHrHHY
& Cpen.. Ct+-0
Dose
bl savs
Cave fs...
Cthar ¥

i3 Cheroe PLC Tupe

B Buld Shitt+Ak+E

kY Rebuild all =y LS
Transter k
Crile Program Change  Shift-+Chil -0

ﬂ Brovwse, ..

}L Wake Cross Referemwes

Printer Sebup. ..

Prirt Freview. .. s
Brirt:...

Charoe Secuwity Lewel
Chanoe Pacowordo

E-{'

L C\MELSEC).. W AROLISEL
E r AMELSEC).. \Training|PROIL
3 CAMELSEC) .. Wrroject<) Tack

Cuit k4R
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 Propetrties:

Print Options

Object .
" Project Tree
& Salctod homs
Currert Profle: [ :5CDoc Standeard: fl |

Loaded Prefile (500 S tardarch

Dafaut Profle  [(5CDoc Stardads
Delete | Frooesties, ., |
SetDefauk | Lit. |
Load |
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The Document Configuration folder is shown below. Select the tabs to configure the docu-
ment as required. In this example, only the COUNTER_FB_CE will be printed, as the Selected

Items option was chosen:

Document Configuration

Geresd ? Project Tree | Framse Looos | CoverPace | POUs |
PageMurbez | SFC | LeftFooier Righl Focter |
Scope Cioas Relererce ]
POU:
I Cover Page I« FBD
[ Tabile of Conterts ¥ IL/MELSECIL

[~ Pioee! Ties ¥ LD

[ Ciosz Rlslerercs W SFC

™ @ikl Variable Lt W 5T
IT\.—' Cancel | Hep |

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 | LeftFooter | RightFooter | PageNumbers | SFC | LeftFooter ] Right F ooter ]
Seope Cross Reference | Scope | Cross Reference ]
General / Project Tree | Frame Logos Cover Page ] POUs | General / Project Tree Frame Logos | Cowver Page | PO ]
" Header :

Logo: ||::\ME LSECYG* IEC DEVELOF Browser... e ——————————

Project |C&R_DE|§E'L Logo Left : |-l:: \MELSEC\G IEC DEVELOPEF  Browser...

Cormment : |TF|AININE DOCUMENT Logo Right : [E\MELSEE\GHIEE DEVELOPEF  Brawser...

Title : [TRAINING 1

F'r!. Number:  [MIT-TR1234 Fodiar:

Pri. Manager : [JOHN VANRYNE

PLC Type:  |F2| Logo Bottor: [[: \MELSEC\GX IEC DEVELOPEF  Browser..,

0K L}! Cancel Help 0K Cancel Help
L
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Detailed information can be assigned, to the left and right footers. The field labels in the Left
Footer dialogue can be renamed, by clicking on the name buttons, as required:

Document Configuration E! Document Configuration
Scope | Cross Reference | Genetal / Project Tree | Framelogos | CoverPage | POUs |
General / Project Tree I Frame Logos | Cover Page | POUs | Scope | Crosz Reference ]
Page Numbers | SFC LeftFooter | Right Footer | PageMumbars | SFC | LeRtFooter Right Footer
ol — | |
—
oo | | l Drawn | (WY I
’_ | | I App. I [cE ['I’RAININGI Program Examples |
Rev| Change | Dats ‘ Narme ‘ Rel | [F2/144d] ’DZ_ |D1_ ’32— Jwe
oK Cancel | Hep | oK Cancel | Help |
pax : A

Specification for POU appearance and general project specifications are available from the
POUs and General/Project Tree tabs.

Document Configuration @ Document Configuration |g|

Fage Numbers ] SFL ] Left Footer L Right Footer | Page Mumbers | SFC | Left Footer ] Right Footer ]
Scope | Cross Reference | Scope | Cross Reference |
General / Project Tree | Framelogos | CoverPage  POUs General / Project Tree l Framelogos | CoverPage | POUs |
v Header .
Gemeral : Praject Tree :
[" Local Cross Reference e !
v Body Zoom:  Actual State
Networks : ¢ Condenaed  Ewpanded
[" Metwork Crozs References e Mool
“ LD and FBD:

[” Network VVariable Lists

I” Cross ref, / var, list after network I Mot separatad

irjpul.-’oulpul pin

5 Multiple obiect on a page dirsctly connected,
" Each abjsct on 5 page

[” Use local variables in Cross Reference

[~ Show header occwences in Cioss Reference

oK i | Cancel Help | (1[4 El 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

Scope ] Crozz Reference | Genstal S Project Tree | Frame Logaos ] Cover Page ] POUsz ]
General / Project Tree ] Frame Logos '| Cover Page | POUs | Fage Numbers | SFC | Left Footer | Fight Fouoter ]
Fage Numbers SFC | LeftFooter | Fight Footer | Scope Cioss Reference
[” Call Tree
¥ Global Variables :
v Main Network : -
¥ Macios 1  Used Read/MWilte
v Action Associations * Vaiiable
¥ Transitions V¥ More steps/actions/ (" Alladdresses
W Actions trmmshms e © Address range |
" Extemal Declarations

oK Cawel |  Hep | 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

Object
" Pioject Tree
¢ o
Cunent Profile : lnwd L‘

Loaded Profile [

Default Profile |<SCDoc Standard>

Watch
Delsts ‘ Properties. . |
W Curent Profile
iz not saved Set Default ‘ iR |

Save %J Load |
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An Alarm System

5 Program Example

5.1

An Alarm System

Task description

The objective is to create an alarm system with several alarm circuits and a delay function for
arming and disarming the system.

— The system willbe armed after a delay between turning the switch and activation. This pro-
vides time for the user to leave the house without tripping the alarm.

— Annalarmis activated after a delay to make it possible to disarm the system after entering
the house.

— The ssiren will only be sounded for 30 seconds, but the alarm lamp will remain activated un-
til the system is disarmed.

Operation and function of the alarm system

— The system will be armed with a key switch, with a 20-second delay.

— When an alarm is triggered a siren and a blinking alarm lamp are activated after a delay of
10 seconds.

— The key-operated switch will also be used to deactivate the alarm system.

I/O List

The following table contains an overview of the used inputs, outputs, and timer.The inputs
are used to read the status of the alarm circuits. The siren and a blinking alarm lamp are
connected to outputs. The timer are used for the required delays.

Function Adress | Remarks
Arm system X1 Make contact (key-operated switch)
Alarm circuit 1 X2
Input Alarm circuit 2 X3 Break contacts (an alarm is triggered when the input
has the signal state “0”)
Alarm circuit 3 X4
Display “system armed” YO
Acoustic alarm (siren) Y1
Optical alarm (rotating beacon) Y2 The outputs functions are activated when the corre-
Output — - sponding outputs are switched on (set). For exam-
Alarm circuit 1 display Y3 ple, if Y1 is set the acoustic alarm will sound.
Alarm circuit 2 display Y4
Alarm circuit 3 display Y5
Arming delay TO Time: 20 seconds
Timer Alarm triggering delay T1 Time: 10 seconds
Siren activation duration T2 Time: 30 seconds
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Program Example

5.1.1 Method
@ Create a new project and name it “Alarm_System”.
@ Enter the following data into the Global Variables List.
Class Identifier MIT-Addr. | IEC-Addr. Type Initial
0 VAR_GLOBAL =|TURN ON ALARM_SYSTEM (X1 %1X1 BOOL __|FALSE
1/\VAR_GLOBAL - |ALARM _SYSTEM_ON Y0 % QX0 BOOL __|FALSE
2 VAR _GLOBAL ~ |ALARM_ACTIVATED M1 %MX0.1 BOOL __|FALSE
3\VAR_GLOBAL ~|SIREN_ON Y1 %%QX1 BOOL __|FALSE
4VAR _GLOBAL =~ |BEACON_ON V2 %QX2 BOOL _|FALSE
5VAR_GLOBAL ~ALARM_CIRCUIT 1 _DISPLAY |Y3 % QX3 BOOL __|FALSE
6 VAR _GLOBAL +|ALARM_CIRCUIT_2 DISPLAY |Y4 2% QX4 BOOL __|FALSE
7 VAR_GLOBAL ~|ALARM_CIRCUIT_3 DISPLAY Y5 % QX5 BOOL _|FALSE
(® Create a new POU of Class PRG (Program Type) and Language Ladder Diagram.
@ Enter the following code into the POU.
[ | o- EN ENC
s - TCO— TCoil :
- 200 — TWalue :
2 TS0 - SET M |-
.- ENCENG-
: d—Y0
3 S X2 Y0 - - - SETM
A 1 | — EN  ENO -~ - -
) SR & i d__JM1
SELMY
L_EN ENOG- - -
4 S X3 - YO0 - SET_M
17k 1 | EN  ENG- - -
ey et d__JM1
SELMY
L_EN ENOG- - -
= di—v4
S X Y0 - - - ECERNN
A 1 | — EN  ENO -~ - -
) SR & i ,d__JM1
SELMY
L_EN ENOG- - -
o d—vs
(4 -1 TMER M |-
| | EN ENO
= - TCA —— ] :
- 100 — TWalue :
7 i 1 TMER M |-
af | EN ENO
- TC2 — il :
- 300 — TWalue ; - To be continued on the next page
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17} BN ENO - - -

RST M | :
EN ENO - - -
: d|—1
RST M | :
EN ENO - - -
: d|—v2
RST M | :
EN ENO- - -
: d|—3
RST M | :
EN ENO - - -
: d|—v4
RST M | :
EN ENO - - -
: d|—5

RST M | :
EN ENO - - -
: d M1

The finalised header of the “Main_PRG_LD” POU should read as follows

Class |dentifier Type Initial Comment
0VAR ~ | TimerQ_start BOOL __|FALSE TCO
1/VAR ~ | Timer1_start BOOL _|FALSE TC1
2\VAR ~ | Timer2_start BOOL _|FALSE TC2
3 VAR ~ | TimerQ_value_start BOOL _|FALSE 20 seconds
4VAR ~|Timer1_value_start BOOL _|FALSE 10 seconds
5 VAR ~|Timer2_value_start BOOL {FALSE 30 seconds
6/VAR ~|TimerQ_Network_start |[BOOL |FALSE TNO
T/VAR ~|Timer1_Network_start |BOOL _|FALSE TN1
8 VAR ~|Timer2_Network_start |BOOL __|FALSE TN2
9 VAR =|TS0_Set YO BOOL _|FALSE Alarm_ON
10 VAR ~|TS1_Set Y1 BOOL _|FALSE Siren_ON
11 VAR ~|TS2_enable_TS1 BOOL _|FALSE Enable siren
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5.1.2 Checking the Example Program "Alarm_System"

@ Enter and comment the project. Check the program using the function provided in the tool
bar. Build and save the project.

Download the project to the FX series PLC.

Activate the monitor mode to observe the function of the program.

® ©® ©

Ensure the project is working correctly by monitoring the operation while operating the
inputs according to the I/O list shown at the start of this section.
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6 Functions and Function Blocks

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

Item Function Block Function
Internal variable storage Storage No storage
Instancing Required Not required
— No output
Outputs — One output One output
— Multiple outputs
Repeated execution with same input | Does not always deliver the same Always delivers the same output
values output value. value.

@ Functions are part of the instruction set.

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

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

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

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

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

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

(Fahrenheit -32) x5
9

Centigrade =

The Function will be named “Centigrade” and the input variable will be named “Fahrenheit”.
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Procedure

@ Select a new POU and name it Centigrade.

New POU {Project)

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

Clags
T PAG ™ FUN ( FB

Language of the Body:

Function Block Diagram
[metruction List

|adder Diagram
Structured Text

RFesult type of FUN:

INT -

(Integer type).

Mame: |CENTIGRADE oK % The Result Type of FUN should be left as INT
Cancel

Centigrade will now have appeared on the POU tree:

- Gz poU_Pool
= {F" CENTIGRADE [FLIN:
o Header
60} Body [FBD]

INT]

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

B} project Object Edit Toolk Online Debug

=H 8k B2 o =)

| ®

I Project [C:\MELSEC!,GX IEC Developer |
4/l Library_Pool
- @ parvameter
G PLE
,r" Me twork
[ Module Configuration
"y Task_Pool
54 DUT_Pool
"l! Global_vars
- w pou_pool
- 4F" CENTIGRADE [FUM: IMT]
& Header

00} [Body [FED]]

Yiew Extras Window Help

|

8 ideEguECHED RN T e
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Selecting the Function:

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

Function Block Selection E| @

Libranes:

{_ b
Last Recently Used:

£ >
Operator Type

" Al Types

¢ [perators

" Funchons

" Funchon Blocks

Number of Fins: |

Dperatars:
[SUB

GE s
GT

LE

LT

MUL

NE

OR

R v
»

1

<
v Minimize dialog
alter apply

Apply

Close

dil:

Help

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

s |-

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

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

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

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

erzmrrrrs S
% Auto Conneck

:ib
s Qutput Varisble
SF OP/FUNEE

LEoY
2EMUL-2
IWELE

L7 ]
Alternatively, click on the toolbar button

(@ Declare the variable “Fahrenheit” by simply typingitinto | . . . . . . . . .
the variable area: o SUR
Fahrenheit —— —
B R

GX IEC Developer 6.10 X Bec_:ausg this variable name has not yet_ been

— | defined in the header (LVL), a prompt dialogue
will be presented to choose Global or Local vari-
De“ﬂﬁ-‘UCﬁ'---M Cancel | able, click Define Local.

Optionz...

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

Wariable doesn't exist in the header nor in the GWL

Variable Selection {Mode NewYar)

Scope Wariahles Clazz
|EIENTIGF|ADE |VﬁF|_INF'UT “*-..j
<Global VY ariables: CEMTIGRADE |dentifier
td arufacturer_Lib ;
Standard_Lib [Fahrenhei
2 | > Address
Type |
ANY_HUM - Type
Type Clasz ||NT \ E'
Sirnple Types - Initial
IEC 51131-3 Sl 3 | [
‘ Cormment
v Minimize Dialog after apply B
dpply | | NewOff |
Cloze Help Define I}J
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Functions

NOTES

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

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

@ Click ‘Define’ and the variable will be written to the header of the Function ‘CENTIGRADE’.
You can check it by opening the header.

Declaring Constants

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

- SUB | :
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).

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

VYariahle Selection

Scope Y ariables

ALl

CENTIGRADE

<Global Variables»
M anufacturer_Lib
Standard_Lib

20 (G| >
Type
| &MY _HLIM |
Type Clazs
|5imp|e Types j
IECE1131-3 % L

Fahrenheit Q

|

v Minimize Dialog after apply

Apply | ‘

Mew On ‘

Cloze

Help
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NOTE

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

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

Class Identifier Type Initial Cormment
0[vAR_INPUT ~ |Fahrenheit | [T |.Io |

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 IEC Developer - [CENTIGRADE [FUN: INT] Body [FBD]]

8 project Object Edit Tools Onlne Debug Wiew Extras Window Help
o = g = @

== A=) B o (ol N2 g - O = BB e TFww s i o
alx
& Project [C:\MELSECYGX IEC Developer | [
-/} Library_Pool
--EA Parameter

G PLC

* Network

) [l rModule Configuration
¢ Task_Pool

Ca'a DUT_Pool Compile/Check Messages

i Lﬁf; :;'-ll:ll:alla;\:rs Erors/w arnings:

SUB MU Dl |
Fahrenheit —

CENTIGRADE
32— 55— 9—

= * N <CENTIGRADE [FUM: INT] Body [FED]>
4} CENTIGRACE [FUK: TNT) <CENTIGRADE [FLN: INT]>
o Headsr

<CENTIGRADE [FUM: INT] Header:
“Fe0} |Body [FED]; 0 erors

() warnings

Click to check
the program

< il |

| &

[ Minimize Dislog after show

show | ‘ Help

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

Creating a New Program POU

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

Mew POU (Project)

I arme: |F'locess

Class
“ PRG  FUMN © FB

Cancel

Language of the Body:

Function Block Diagram
Instruction List

Ladder Diagram

MELSEL Instuction List
Sequential Function Chart
Stuchured Text
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Functions
(@ Open up (Double Click) the body of Ladder POU “Process”in 012" Process [PREG)
the project POU pool. gt Header

SFBOL Bodvy [FEO]

-’.p"

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

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

tanufacturer_Lib
Standard_Lib
1]

|

Last Recently Uszed:

@0

EUL-2

s IR

[ %

|

<0 i |

|l

Operator Type W Minimize dialog
&l Types after apply

" Operators Spply
f* Functions k

" Function Blacks Cloze
Mumber of Pinz: ’_ Help

@ Select CENTIGRADE and click ‘Apply’.

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

The following will be displayed:

CEMTIGRADE
ahrenheit

F
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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 variable List _|1Of x|
Class |dentifier MIT-Addr. | IEC-Addr. Type Initial =]
0|YAR_GLOBAL = |Deg_F 0o TMWO.0  [INT |9
1|vAR_GLOBAL = ||Deg_C 01 WhWO. 1 [INT 0

=
| | J

The Body of the POU “Process" should read:

T CENTIGRADE R
- Deg_F—— Fahrenheit ——Degy C -

® ?regt? anew task in the Task Poolnamed E Project [C:\MELSEC",GX IEC Developer
Main”. + Lﬁ‘ Library_Pool
---@&d Parameter
S PLC
-,I"' hebwark,
Z80 Module Configuration
- L{F} Task_Pool
£ [Main (Prio = 31, Event = TRUE)|

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

FOLU narme Comrment

0 Process D

Compiling the Program

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

cess [PRG] Body [FBD]]

Wiews  Exbras  window  Help

B i) SEECHEE Bk | = | IF

: CEMTIGRADE ‘ -
- Deg_F —— Fahrenheit ——Deg_C -
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Following compilation the following should be displayed:

Compile/Check Messages

Errorz/wfarnings:

Used System Bits: 0 of 4096
Uszed SFC Flags: 0 of 8192
Uszed Timers: 0 of 1354

Used Acumlt Timers: 0 of O
Uszed Counters: 0 of 512

Uszed Labels: 1 of 2048

Uszed Interupt Labels: 0 of 256

Uszed Program steps:
b awimunn: 28672
Main: 26
Total: 26

0 ermors

< il |

™ Mirimize Dialog after show

Shiow |

Help |

| Cloze ‘E |

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

Monitoring the program

1CJ

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

the toolbar:

CENTIGRADE

Deg_F = 0—— Fahrenheit

——Dey 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.

C : CENTIGRADE
Deg_F = 0-—— Fahrenheit

(——Deg_C=-17 -

Modify variable value

Wariable: |Deg_F
Type: IMT

Current Walue: 0

[ Hexadecimal

]

Cahcel

e Yalue: 93

Help

g,

For reference, 100 deg F = 37 deg C (actual 37.7 deg C)
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6.1.2

Processing Real (Floating Point) Numbers

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

floating point values™.

*

Duplicating a Function

Only valid on base units 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.

o Header E Qpen
o0} Body [FB| g8 check
-2 Process [PRG]

g Header | X Cut
GO} Body [FEI Copy-al—

W Delete

- [ POU_Pool | |

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

EETY o0 e

—-fF o F Mew POL...
855 Check
i

e F
¥ By Copy

Paste

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

‘CENTIGRADE1":

=RTY0U_Fool

- :D- CEMTIGRADE [FUMN: INT]
g Header
FE0L Body [FED]
+ :D-* CEMTIGRADEL [FUM: INT]
=892 Process [PRG]

& Header

B0} Body [FEO]
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Changing the Result type of a Function
@ Right click on the newly created Function ‘CENTIGRADE1’ and click on Properties.

Nl e iTIGRADE L (FUN: gl o

--9r3 Process [PRG] E Qpen
&' Header 2% Check
“FBD} Body [FED]
Cut
h Copy
! Paste
. Delete
@& Eind...
Replace. ..

Irnport,..

[

H Export...
&b Prink

@. Prink Preyiew

Renare, ..

Corarment. ..,

IE Expand

Extended Information

- Sarting Criteria. .,
Click to select )
Settings 4

Properties...
||

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

Function Information El

Marne: |CENTIGRADE oK

Size: 45 Bytes ‘/ Cancel
Rexzult Type: |F|E:5.L ﬂ

I Use with EN/END

Type: FUM -
Language: |Function Blaock. Diagramn j

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

Security Level
IO i 2{ i 40 (=

[ Allow Fead Access for lawer Levels

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

- " CEMTIGRADEL [FUM: REAL]

o [Header]

GOl Body [FED]

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

Class Identifier Type Initial Comment
0/VAR_INPUT v |Fahrenheit | |REAL [LJp.o
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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”

@ In the GVL editor, create two new variables thus:

£52 Global Variable List B _|Of x|
Class Identifier MIT-Addr. | IEC-Addr. Type Initial =]
0'VAR_GLOBAL ¥ |Deg_F Do YMWO.0  |INT _|0
1|VAR_GLOBAL > |Deg C D1 %MWO.1 [INT |0
2|YAR_GLOBAL ~|Deg_F_Real D2 %MD02  |REAL |00
3|VAR_GLOBAL ¥ [Deg_c| Real D4 %MD0.4  |REAL _[0.0
«| | om

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

Function Block Selection

Libraries: Operators:

CALL> |EENTIGH.~’-‘~DE1
M anufacturer_Lib LENTIGRADE
Standard_Lib

a0 >

Last Recently Used:

CEMTIGRADE &

@0y 2

raabdl 11 .2 —

=0 >

— — < || r
Operator Type W Minimize dialag
Al Types after apply

~

* Functions

[ Function Blocks Cloze
Murnber of Piris: Help

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:

CENTIGRADE S
Deg F—— Fahrenheit ey C -
s CENTIGRADET o
Deg F_Real—— Fahrenheit ——Deyg 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:
Co CENTIGRADE o
Deg F 0—— Fahrenheit —Deg C=-17"
2 .
‘Deg F _Heal=0. EI— Fahrenheait —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.

Training Manual GX IEC Developer



Functions and Function Blocks Creating a Function Block

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.

Hew POU (Project)

@ Create a new POU named “STAR_DELTA”

n H n H
of Class "Function Bl_ock (FB) with a language | ... [sTaR_DELTA
Body type Ladder Diagram. ol
Bk Cancel
C PRG ¢ FUN @ FB
Language of the Body:
Function Block. Diagran
Instuction List
Structured Test
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 Cornrment
0[/AR_INPUT ~|sTART BOOL _|FaLsE
1 WAR_INPUT ~|sTOP EOOL _|FaLsE
2/VAR INPUT ~|OovVERLOAD EOOL _|FaLsE
3 WAR_INPUT ~ [TIME_SET INT o
4vAR_OUTPUT ~ |DELTA_COIL EOOL _|FaLsE
s5[vAR OUTPUT ~|2TAR COIL EOOL _|FaLsE
B WAR_OUTPUT ~ [TIME_cOunT INT BE

(@ Check, save and then close the Header window.
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(® Open the body and build the ladder networks as shown below:

- ETART - STOP - OVERLOAD - -DEL-TA-_CDlL . - STAH;CC'”_-
| | I i i+ | I/} >
- BTAR-COIL
|

|
STAR. COIL MBD13 . DELTA.COIL -
¥ | | L
f J I J | J" i

e —TIME_COIL

< TIME_COUNT —
-TIME_SET —

- DELTA_COIL -

- 5 Sl

ST

- DELTA_COIL -

{1

- OVERLOAD .

{1

MEa0z

11

£

wov |-

Y d I_‘—ATIME_I:OIL

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

f EN

“ENC |

N ConnplledClmch besvayws

Emorefwarmngs
|<STAR_DELTA [7E] Bodp [LDJ>

e

1

L

I Miniwizs Diaicg altar shos
""" = Shon
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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
- O3 MOTOR_CONTROL [PRE]

g Header
&1

{F STAR_DELTA [FE]

o Header

Lok Eody [LO]

Creating new Global Variables List

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

Assigning Instance Names

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

Global variable List =10] x|

| | Llass Idantifier | MiT-Addr  EEC-Addr Typa Iitial =
0| VAH_GLOBAL *[START1 po %00 S00L FALSE
1|VAR_GLOBAI +|sTOR1 [ bt B00! LIFALSE |
2|vAR GLOBAL * [OVERLOAD = %2 B00L FALSE
3| VAR_GLORA FISTAR_COL1 Y00 %0X 500 FALSE
A[VAR_GLOBAL =|DELTA COLY ol [%ox1 S0l LJFase |
Gi'vAR_GLOBAL =|TME_COL! 1] %WWDO0 JINT 0
B|VAR_GLOBAL v|START: = %G E00L FALSE
7|vAR_GLOBAL =[sT0m2 [xa %y B00L FALSE
B|'vAR_GLOBAL = |OVERLOAD2 [« Ll BOOL FALSE
4l VAR GLOBAL v|STAR COL2 [y %axX2 |sooL | Jrase |
10/ VAR_GLOBAL »|DELTA_COL2 [y03 %QX3  |s00L | JFASE |
11]vAR_GLOBAL ~[TME_COL2 0 %MWO.1 |INT LIp ,

-

STAR_DELTA | -
EMO r :
L DELTA_COIL :
Libraries Operators: _ =TOR STAR COIL r .
BLLy |STAR_DELTA ~ OWERLOAD TIME:COILr :
M arutacturer_Lib - TIMEBASE '
Standard_Lib - :
an
Last Recently Used: .
STAR_DELTA | -
an ~ EM EMO r :
L[] 2l - START DELTA COIL |- -
Operator Type ¥ Minimize didog — 5TOF STAR_COIL r :
Al Types after applp — DWERLOAD T|ME_CO|Lr -
" Functions
* Function Blocks Cloze |
Mumber of Ping: l_ Help |
[

2 MITSUBISHI ELECTRIC



Creating a Function Block

Functions and Function Blocks

@ Assign ‘instance names’ to both |
instances of the Function Block,
STAR_DELTA by typing MCC1 and
MCC2 into the Instance names above
each Instance of the FB. At the system

prompt, click Define Local.

GX IEC Developer 6.10

ariable doesn't exist in the header nar in the GYL

Define local... M

Cancel

Optionz...

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

Yariable Selection (Mode HewVYar)

~ ENM

— START
— STOP

— CWERLOAD
— TIMEBASE

- [mcct]
STAR _DELTA

EMO

DELTA_COIL

TIME_COIL

|

B
STAR_COIL ||:

r

‘W—\Fl MCCZ: STAR_DELTA;

W Minimize Dialog after apply

Apply |

New Off |

Cloze

Help

Scope W ariables Clazz
2| e MCC2 VAR -
<Global Wariables> +hCC1 | dentifier
s —
- [fhmre 3 Address
T;:ue - |
\STAR_DELTA  +| Type
Type Class |STAR_DELTA [
|Functi0n Blocks j Initial
ECE11313 22— ¥ | [
Camment

-

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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NOTES

Assigning Variables to a Function Block

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

MCCT - .
SRR STAR_DELTA |
. TRUE—— EN ENO S
START! —— START DELTA_COIL rl—-DELTA_COIU :
-STOP1—— STOP STAR_COIL l—-STAR colLt- -
OVERLOADT —— OVERLOAD TIME_COIL ——TIME_COIL1 -
10— TIMEBASE

MCG2 - .
SRR STAR_DELTA |
. TRUE—— EN ENO S
START2—— START DELTA_COIL lr—-DELTA_COILQ :
-3TOP2—— STOP STAR_COIL l—-STAR col -
OVERLOADZ —— OVERLOAD TIME_COIL -——TIME_COILZ -
: 15— TIMEBASE F

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

Designating the variable “TRUE” as above, automatically assigns a ‘normally on’ contact
(Special relay M8000 in MELSEC FX series) 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',J
+ W Library_Pool
- @& Parameter
S PLC
.,I"’ Metwiork,
Zlll rodule Configuration
- L{T-} Task_Pool
¢ MAIN (Prio = 31, Event = TRUE)
95 DUT_Pool
-
-6 poU_Pool
- W& MOTOR_COMTROL [FRG]
g Header
oDy Body [FED]
=--{F STAR_DELTA [FE]

o Header

Lol Eody [LO]
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Creating a Function Block

Functions and Function Blocks

NOTE

(@ Double click on the task and bind the POU “MOTOR_CONTROL” to the task “MAIN”:

FOU name Comrment
EI|MDTCIR COMTROL |U

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

Find unused Variables

Project Backup, ..

Project Reskore. ..

By using the function Extras — Find unused Variables
you can find and delete all unused global and local vari-
ables that are declared but not used in a project.

L &te Ve ables Unused global and local variables will be detected in the

Find Unused Yariables whole project, excluding the user libraries.

E Export Wariables

Inteligent Funckion Uklicy ®

Options. ..

Finding unused variables can only be performed if the project has been build and was not

changed since them. Otherwise a warning message will be displayed.

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

their contained items.

Find Unused Yariables x|

The fallowing variables are never accessed in the project. Unused vanables declared in
user libranies are not listed You can delate unwanted vanables by zelecting them and
pressing the Delete Vanables button.

Unuzed vanables;

F1¥ Global Yanable List

¥ Data_Clock

¥ Data_Store

[© Data_Lookup

[T Data_Ponter
FF Data_Lookupl

[+ START

[¥ STOP

G

™ Show egtended infarmation

Celect All Celect Mame Delete \Vanables |

Cloge I
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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
Symbolic (Source) Code to the PLC has been selected for
download:

DOwWNLOAD object

" PLC-Parameter
" Program
* PLC-Parameter and Program

Drive: |D: Program mermony ﬂ
I Init Spstem Addresses

W Download Autexec Fils

DOAWHLOAD source information

" Mo InforrnaV

* Sumbolic

Drive: | 0: Program mermony ﬂ

UPLOAD mode

Compile the program in the normal manner, using the “Rebuild All”

Compile/Check Messages

Erors/w armings:

|zed Systerm Bits: 16 of 4096 ~
|Jzed SFC Flags: 0 of 8152 0
Uszed Timers: 0 of 1984

Jzed Acumlt Timers: 0 of O

Jzed Counters: 0 of 512

Jged Labels: 2 of 2048

|Jzed Interrupt Labelz: 0 of 256

Uszed Program steps:
b aimum: 28672
Main: 119
Total: 113

0 ermars

| |

< | >

[ Minimize Dialog after show

Sho | Help |

| Close :5|

button on the toolbar:

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

WG
oo STAR_DELTA
- TRUE —— EM
START! —— START
-=TOP1—— STOR
COWERLOADT —— OWERLDAD

ENO}a IR

DELTA COIL ——DELTA COILT
STAR COL —STAR COLLT
TIME_COIL ’—TIME_COIU =10

10— TIMEBAZE

CWICG2
oo STAR_DELTA
- TRUE—EN
STARTY — START
~2TOP2 —— STOR
COWERLOADZ —— OWERLDAD
Co 15— TIMEBAZE

g o
DELTA COIL ,LDELTA coiz -
STAR COIL ’—STAR Cole
TIME_COIL ’—TIME_COIQ =10
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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

Nare: |STAR_DELTA
Size: 36 Bytes LCancel
v Use Macrocode
Iv Use MC/MCR Comment. .

v Usze with EN/END

Type: FB -

Language: |Ladder Diagram ~| FB .
| Execution

Last Change:  17/07/2005 1%:18:12 Options

Security Level
o1 20 30 40 K5I g« 7

[ 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 mare than a
size of the PLC memary 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-oriented 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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Execution Options of Function Blocks

6.3.2

Enable / EnableOutput (EN/ENO)

The EN input makes the function (or FB, see later), conditional (Switch On/Off)

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:

EH EHO

EH EHO

EH EHO

o
® The ENO reflects the status of the EN line.
o
o
e.q. FBD:
VAR __|
either
or |

Function Definitions

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

® Alldevices suffixed “_M” are manufacturers instructions, i.e. in this case from the relevant

Mitsubishi instruction set.

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 X07 contact:

- W7

- STARTI

- -5TOM
OWERLOADM
10

EN

START

STOP

OWERLOAD
TIMEBASE

- MGCCT
STAR_DELTA

END

DELTA_COIL DELTA _COILT -
STAR_COIL STAR_COILT- -
TIME_COUNT TIME_COILT - -
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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 alk+Fa
[F8 monitar Header ShiFt+AlE+HFS
@ Entry Data Monitor - Shift+ChrpeFS
Modify wariable value Chrl+F2
&% Online-Change Made
(& Monitoring Mode Shift+ESC
Start f Stop PLC Alb+s
+  PLC Skatus
PLC Keyword >
PLC Clear L4
The following table will be displayed:
Fosz  Address [(MIT) Iame Value [dex)
1| |
2
3
4
5
&
-
=]
=]
10
11
12
13
14
15
1a
17 Eg:l
15
7-1
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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.

Pos Address (MIT) Naxz |Valus (dec|
1 (DO TIME COTL1 0
2 D1 TIME_COILZ 0
3 X00 START1 0
4 X011 STOP1 0
S xoz OVERLOADL 0
[ X03 STARTZ 0
? X014 sTop2 0
=3 X05 OVERLOADZ 0

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

FOS |lddress |NMIT) Name Value (dec)
L .
2 - ext Object F3
3 ¥00 START1
q 301 STOP1 Insert Forced Inputs
= ¥n2 OUVERLOAD1L Insert Set Inputs
6 |¥03 START?2 Insert Set Outputs
= %04 STOPZ Clear Device File
8 305 OVERLOAD2 Insert Row Irs
=) Delele Del
L0 Deele Al
L Read from PLC
L2 Write toPLC...
13
14 Read frem Fle., .
15 \yrite Lo File., .
16
17 Always on top
18
15
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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
select Address (IEC) from the list as shown.

Setup §|
I

Pos Field = | Cloge
1 [address (MIT) I

e
Value jdec)

Z
E
4
5
&
-
=}
gl

™ Don't search varables in GYWL

I Monitor anly visible objects in window

Setup

E3
Pos Field 51 Close |
1

Lddress (MIT)

r— : : Cancel
Field List,.. F2

Valus [(dec)

Ins ww Ins
Delete Row Del

1

Z

&

4

5

5 Delete Al e Setup..
. Pazzword..
=]

&l

- Security on

[ Don't zearch variables in GYL

[ Manitar only visible objects in window

Setup g|

Fos Field = \il

1 | Address (MIT) Fi]

Cancel

. ]| o |

2 Name

4 |Value (dec) Fead Setup...

5 WdTibe Setup...

[

=

Pazsword...

g

s - Security an |
[ Dan't search varables in GWYL
I Maoritar only visible objects in window

1 )
2 4
3
4 a1 El;rn::ent 5d Setup...
5 =
. ?t?gs e Setup...
Walue [kin) —
7 Walue [oct)
= Yalue [dec) 2 Bzswond...
Walie Thewl i)
2 Ecurity on
oK | Cancel | 4
[~ Dant
[ Manitar oy visible objects in window
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Advanced Monitoring Functions

7.1.2

NOTE

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

table.

x

Fos

Field

hddress (MIT)
Address (IEC)
Name

Value (dec)

Value (hex)

mmu!mu.n.mm».t

-

Close

Cancel

Read Setup

wonite Setup..

LEE L

Fassword...

Security on |

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

¥ List global vanahles used n POU

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

Pos |Address (NIT) Adazess |IEC) Nawe Value (dec| Value (hex)
1 D0 3000.0 TINE COIL1 0 0
2 D1 OUO. L TInI_COILE 0 0
3 XD0o ¥IX0 STARTL 0 0
9 X041 $IxX1 3TCFRL u} ()
5 |¥D2 $1Z2 CVERLOAD 1 0 0
6 43(03 ¥IZ3 STARTZ 0 0
7 X0D4 $I139 STOPZ 0 0
8 X0s ¥I3S CYERLOMD2 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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7.1.3 Toggling Boolean Variables

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

PoS |Address (XIT) | Address (IZC) | Naree value |dee) [value (nex)
1 oo 0.0 TINE_COIL1 10 A
2 |p1 % 0. 1 TINE_COIL2 0 0
3 |Roo % IX0 STARTL 1 1
& |x01 % IX1 STOP1 0 0
5 |x02 L IX2 OVERLOADL 0 0
6 |x03 % IX3 START? 0 0
7 |x04 % IZ4 STOPZ 0 0
8 |x0s % IXS OUERLOLD2 ET— !
)

10 Double click to toggle /0
11
12
13
14
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7.2 Monitoring Headers
Another facility a}vail_able, whilst in Monitor Mode and V\{ith Transfer Setup r
the POU body highlighted, is the Monitor Header function
in the Online menu. It is also available from the Online Stark Manitaring Chrl 6
Toolbar Stop Maritoring Alt+Fa
@ Mopjtor Header  Shift+alb+FS
%‘ Entry Data Monitor  Shift+Cerl4+-F&
Madify Yariable Yaluz Ckrl+F9
:f; Cnline-Change Mode
E Maritaring Made Shife+ESIC
Start I Cyele Mamitar, .,
Stop I Cyele Manitor
Change Instance, .
Start { Stop PLC Alt4s
PLE Redundancy Made
|7 FLC Stafus
PLC Kewword k
Set PLC Time
& Simulator
PLC Clear L3
Formmat Drive
il I
Close communications
All elements of the Header identifiers of the highlighted POU are now displayed and monitored:
Pos Address (MIT)  Address (IEC) Heume Valo= (dec| ] Valus (hex)
1 | | ~MOTCE_CONTROL
2 [Xa0 £IX0 STARTH 1 1
3 [Xo1 $IX1 ST70P1 0 0
q X0z $IX2 CYERLOADI 0 0
5 Y01 $0X1 DELTR_COIL1 1 1
6 Yoo $QX0 STAR COILL 0 0
7 D INNO. TINE COILL 10 2
8 xo3 31X3 STARTZ 0 0
5 K04 $IX4 370P2 0 0
10 | XOS $IXS CVERLOADZ 1 1
11  ¥03 $QX3 DELTA_COILZ D 0
12 (D1 LMVO. TIME_COIL2 0 D
13 Yoe sOX2 3TRR_COILL 0 0
14 +CC1
15 +NCez
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

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

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:

Transfer Setup

A
B

Start Monikoring

o MonitEring

Momitar Header ShiFE+A HFE
@ Entry Data Monitor  Shift+Ctrl+Fa

Madify Yariable Yalue

CrhFs
BIt+FR

[y A

LORRY

onlne-Change Mode
Manitaring Mode

Start Im Cycle Maonitor, ..
Star In Cyele Manitar

Shift-+ESC

Change Instance. ., .

PLE Redundancy Mods
Start [ Stop PLC

BLE Stakus

PLC Kewword

Set PLC Tirme

Alt+5

5% Simulatar

PLC Clear
Farmat Driwe

File Infg

Close communications

NOTE This monitor initialisation method is to prevent all open windows from being monitored simul-
taneously even if they are open but not in view. This would have the effect of potentially sig-
nificantly increasing the communications traffic between the PLC and the Computer. This
would ultimately result in very slow monitor response times on the GX IEC Developer dis-

plays, particularly on 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:

L
| STAR_CO
| TIME_COIL1
| START

DELTA_COIL2
| TIEE COIL2
STAR_COILZ
| +mcc1
+nCC2
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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:

Poa | Addresa (MIT) Addresa |IEG) Nearoe value (dec) Value (hex)
1 |oo £NY¥0.0 TIME_COIL1 10 X
2 |pa X HAVO. 1 TIME COIL2 o 0
3 |z00 0 %IXO STARTL 1 1
g ()} $IX1 STOP1 0 n
s |x02 £ IX2 OVERLOAD1 0 0
& |xo3 X IX3 START2 o 0
7 |204 % IX4 ITOP2 0 0
B |05 5IXS QVERLOADZ i i
9 -~
1l [gixs JIV10.1.5 R1X5 1 1
i1
12

Setup Options

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

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

st e
Pos Field A | Clase | Pos Field | Cloze |
1 |Address (MIT) 1 |Address (MIT)
Zz |Address (IEC) ﬂl z |Address (IEC) ﬂl
3 |Name 3 (Name
4 |value (dec) Bead Setup. . | 4 |value (dec) Bead Setup... |
value (hex) \ifike Setap.. | g vValue (hex) \wite Setup. |
6 3
! Password... | I Password... |
=] =}
g < Security on | 3 Security on |
¥ Dont search varables in Gyl [~ Don't search vanables in GYL
[~ Monitor only visible objects in window ¥ Moritor only visible objects in window
[¥ List global vaniables used in POLL ¥ List global variables used in POU
7-9
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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
again to toggle 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.

................... MCCT - - - - e
.............. STAR_DELTA | 3 3 3 3 3 3 i i i i 2
.......... TRUE__ EN ENO i_. R OW oW oW oW oW oW oE g
--------- STARTT1 —— ETART DELTA COIL i—DELTA EITHIL
---------- =TOP1— STOR STAR COIL i—'STAR CEILE * = ® 2
------- OWERLOADT —— OWERLOAD TIME_COIL ——TIME_COILT =10 - - -

........... 1|:|___I|L\,1_EBASE | oW OR R W oW oOE omomos

Modify variable value

. “arable: STARTT [Forced) -

-------- Prezs OK if you want ta toggle the boalean device. Cancel

Help

du

[~ Do not show this warning during futher monitaring

"""" [ ) L N W T Y ) L LU Sy ) | |_ e _ LU= =0 : : N

----------- 15— TIMEBASE C T

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.

#l CONVEYOR_1 [PRG] Body [LD] / > MONITORING < M =] E3

CHD - CINPUTLZ - - @ - INPWTLA - QUTPUTLT - - -

L F——0) «cccc e

EMABLE-BIT - - - - - « - . . . . MOV | ..................
F EN ENO [« = - o s

--------- WALUE=3855— s df—DO=3855 -« - - - o oo
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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

MOTOR _COWTROL.MCC
MOTOR_COMTROL.MCC2

(1] 8

Cance

¢l

Clear

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

START STOP - GWERLOAD DELTA_COIL STAR_COIL
. - J ‘ ! ! -
STAR_COIL
2
STAR- COIL M8013 DELTA COIL INCP_M
| EN ENO X
d ﬂMEjDkrﬂ
D | « oo v s o5 3 @ 9 @@ MW E® S A NS N AR E K S TR B R W E
Zo I IR DELTA_COIL - - « - - -
TIME_COIL=D 2
TIMEBASE = 10
4 STOP DELTA_COIL
. | - . R
OVERLOAD .
1 ; ! 1 MOV M
- EN ENO — b x B @ 4
L8002 : 0—3 d —TIME_COIL=0 e
t ! « s r

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

8 Device Edit

The Device Edit function is used to edit batch devices.
@ Select Device Edit from the Debug menu.

” Project Cbject Edit Tools Online |Debug Wiew Extras Window Help

|8 &M@ @] PcDagmstcs.

Metwork Diagnostics. ..
Matar Contral alx = it
- Ethernet Diagnostics. ...
i) :‘ere [t:-MElEL-EI IEC DA CC-Link Diagnostics. .
- Library _Poo
i = System Manitar. ..
@@ Parameter ¥iem RIorior
PL o PLC Online Module Change...
Fog® Netwiork
L[l Module Canfiguration -
ElLO Task Pool Buffer Memery Batch .,
- O MAIN (Prio = 31, Event = Syctem Errors shift+Alt+E
35 DUT_Pool
L*" Global_Vars et Ak+U
o-lg POU_Pool Hi Diagnostics
E-8@ MOTOR_CONTROL [PRG] Scan
| g Header
i 6} Body [FED) Forced Input Output R egistration /Cancellation . ..
E-dF sTar_DELTA [FE]
o Header
~ot Body [LD]

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

Insert Devices:
[ DeviceEdit .
+0 +1 | +2 | +3 | +4 | +5 | +HA
Cut Chrl+3
Copy Chel+C
Paste Chrl+Y
Fracte Text. .,

Delete Cevices  Del

Find Device,,,  Chil+G
Find Yalus...  Chl+F
Replace Yalug... Ctri+H

Dizplay Mode... Crkrl+M
options, .,

-
4| | »

| DisplayMode: BIN OCT DEC HEX ASC ]

Fiead from PLC... ‘white to PLEC... | Read from File... “write to File._. Close I
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Device Edit

® Select a device type, from the Device x|

selection box. If you want all devices of this

type, then just click OK. It's more likely — Dewice: |D 'I
though; you will want to enter a range by

clicking on the address field and entering

your range, then click OK.

— Dizplay M ode—
" BIM

 ocrT
&+ DEC

C

& Addess [0 to |l33

" HEX
C ASCH

.

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.

T x

+0 +1 | «2 | +3 | +4 | %5 [ +5 [=
DO 0 0 0 0 0 0 0
D10 0 0 0 0 0 0 0
D20 0 0 0 0 0 0 0
030 0 0 0 0 0 0 0
D40 0 0 0 0 0 0 0
DI 0 0 0 0 0 0 0
D60 0 0 0 0

h g
«| | 5

| DisplayMode: BIN OCT DEC HEX ASC |

Read flomPLC... |  WitetoPLC.. | ResdfiomFie. |  WitetoFie.. | Close |

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:

Coevcerdt
+0 | +1 | + 2 | +3 | +4 | +5 | +B |“
oo 23 45 4 56 12 =] 24
010 57 123 876 2 8 0 0
020 0 0 0 0 0 0 0
030 0 0 0 0 0 0 0
D40 0 0 0 0 0 0 0
Da0 0 0 0 0 0 0 0
0 0 0 0 0
D6 - —
Copy Chrl+C
Paste Chrl+y
Paste Text...
Insert Devices,., Ctri+l
Delete Devices  Del
Find Device...  Ctrl+G
Find Yalue. .. Chri+F
Replace Value,,, Ctrl+H
| |

DisplayMode: BIN OCT DEC HEX ASC

ReadfomPLC. |  WiitetoPLC.. | Read from File. Wiite to File, |

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

x
+0 | +1 | +2 | +3 | +4 | +5 | +b [:I
o0 23 45 34 56 12 56 24
D10 57 123 876 2 8 0 0
D20 0 0 0 0 0 0 0
D30 0 0 0 0 0 0 0
D40 0 0 0 0 0 0 n
= 00 o o T
DRO 0 0 0 0 rDisplay Mode—— 1~ Register——
" BIN & 164
" ocT C 32-hit
 DEC
(~ asCll
ok | cancel |
< I 3
| DisplayMade: BIN OCT DEC HEX ASC |
ReadfonPLC.. | WitetoPLC. | ReadfiomFie.. |  Wiigto . Cose |

It should be noticed that the selected row now displays values in hexadecimal, the other values
remain unchanged. In fact, individual cells can have different display formats, making this fea-

ture extremely flexible.
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Online Change Mode

9 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.

9.1

Online Change Mode

@ Open the body of the ‘MOTOR_CONTROL POU and select Online change mode:

8 Project Object Edit Tools oOrline Debug  Wiew Extras

SHER[ 280« [Fd S

Window Help

EE s T IF e 0 & D

alx (8
Project [C:Documents and Settings',J
+- [l Library_Pool
- @@ Parameter
G PLC
A Metwork

Ell Module Configuratian

TRUE—— EN
- STARTI —— START
STOP1— STOP

e Change-Mede | -

=] L{_‘) Task_Pool
£ MAIN (Prio = 31, Event = TRUE)
5§ DUT_Pool

OWERLOADT —— OWERLOAD

SMCGT - - -

STAR_DELTA |
ENO

DELTA_COIL |—‘,—‘DELW\_COIU
STAR_COIL ,—lSTAHiCOIU
TIME_COIL ,—4TIME_COIL1

gt Global_vars
-4z POU_Pool
- A2 MOTOR_CONTROL [PRG]
& Header
=--{F STAR_DELTA[FE]
g Header
oo} Body [LD]

TRUE— EM
- START2 — START
STOP2— STOP

- OVERLOADZ —— OWERLOAD

SMCG2 - - -

STAR DELTA |
ENO

DELTA_COIL r DELTA_COIL2
STAR_COIL ,—‘STAH7COIL2
TIME_COIL ,—‘TIME_COILZ

(@ Add an additional network as shown below:

'_\)‘mmrl pariral - GX RC Dveaslapeer - (RO TOR CH

TR R0 Bady [ 110

W ohamx Comat [t Jook Oldrs Cedeyg Yo Clre YWndew b

v ak 8« 5o & e & FTd L Frowaoe 300
.1 .
I8 Mroject [/ Dacanaate and Settege’)) Mot
s O Vtesy P STAR DELTA
= B rorametor TRUC EN o
@ e ETARTI ETART CELTA_COIL CeLTa _CcaLy
J* Netrrt 5T0¢1 £70P STAR_COIL STER_COiL
I Yedie Confouraton OVvERLOADN CVERLOWD n“E-CGl MME COiLt
O Tk _poasdt 10 THEBAEE
O WUV G = 31, Exrt = RLE
14 vuUT_resd
@ bl vors
= a1 POU_Peel 2
- G2 VOTCR_CONTROL [FR)] M2
@ Hade ETAR CELTA
= By ) TRE EN End -
= {3 swa_ooraw) START2 START OCLTA COIL COLTA _COI2
& Heude 5T0F2 ETOP STAR_COIL STEA_COI2
$h Bocy L) oveERLOWR ONERLOWD TIME_COIL NME_CONL2
15 THEBLSE
Courrt
T
CELTA_COY (o] 0 YhE
o RESET CVY —
5 PY
.
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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

Ermorz v arnings:

Yes

Cortirue?

Mo

]D EI1O0S

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

Dietails

I Don't showe this waming during this session of G [EC Developer
i anymore.

[ Minimize Dialog after show

Show ‘

e

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 Cartrt - X 11C Dawsbapeer - [0 TOR_CONTROL [F535] tads [HIO])
Shaet ome Uk [eos Ceire Cebog Y Bgver Avdow e
& - SR i) [
Jx [
[l [LoSecsrnents avd Settrge’ ) woot
3 i iheury_puel , TR DELTA
= @ Paeowy TRe =N
» ST1ARTI START CELTA COiL CELTA COoLd
o TP — STOP STAR COIL —STAR COL!
m NG DAD] — OVERLOAD TIME_COIL —ThE_CTAL1 =0
= MO Tk _Pox 10— TNEBASE
[¢)
- _'I— Foow 2
- a3 woa2
@ STAR_DELTA
=y TRUE £
= IMA S1aRT2 START CELTA COIL CELTA COL2
” TOF2 - ST0P STAR COIL - ETAR COLY
N OVEADWG —— OVERLOZD TIME_COIL — THE_COL2 =0
15— INEBASE
Caartart [:
e
DELTA oAt cu Q Yoo
o RESEY CY Q=0
5 Py
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Online Mode

Online Program Change

9.2

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 IEC Developer programs must

be identical before p

roceeding).

@ Highlight network 3 on the POU body “MOTOR_CONTROL” and press "Delete" on the key-

board.
1 ‘ ;
MCGT -
STAR_DELTA |
TRUE EN NO | : )
- START START CELTA_COIL |—CELTA_COILT
STOP1— STOP STAR_COIL STAR_COILY-
OVERLOADA OVERLOAD TIME_COIL TIME_COL1 -
: 10— TIMEBASE | -
2 . o
MCG2 -
STAR_DELTA |
TRUE — EN ENO - : :
. START2 - START DELTA_COIL |—CELTA_COILD - -
STOP2 — STOP STAR_COIL [—-EIT»‘-R_IZICIIL}
CVERLOADZ OVERLOAD TIME_COIL TIME_COL2 -
15 TIMEBASE I y .
- Counter! -
c1y
- DELTA_COIL1 cu Q —Y0B -
p o RESET CV¥ {#C)
5 P
Chick to_highlight 2nd press )
Delete on the Keyboard
@ Invoke the Online Program Change feature from the Project & tew... et
Menu. GX IEC Developer will compile and write the online change = 27" e
automatically. & sove

Save As...
Other
'L,J Change PLC Type

Shift+alt+B
Shift+Al+C
»

4 Build
Rebuid all
Transfer

Online Program Change

@ Browse...

)% Make Cross Reference

R:‘-hlr'tJrCI:rIH::

Printer Setup...
Print Options...
Print Preview, ..
Print...

¥ Change Security Level...
|] Change Passwords. ..

1 Motor Contral

2 Programs

3 CHYMELSEC)...\Mator Control
4 CMELSECH,..\Star_Delta

Quit Al+F4
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Online Mode

The system will prompt to continue or abort

the process at this point.

® Click Yes and wait for the download synchronisation process to complete:

During anling change the behawvior of waur pragranm could be changed.

Continue?

s Mo Details

I Don't show this warning during this session of G |EC Developer
anymore.

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

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

EEY Project  Object Edit Tools Onfine Debug VMiew Extras  Window Help

=] Parameter

G PLC

Ell Module Configuration

= L{B Task_Pool B .
& MAIM (Prio = 31, Event = TRUE) R .

&4 DUT_Pool Coe :

=L &0 E) ¢
2 [§ - S

Project [C:\Documents and Settings,1 L B i | S
+-ififl Library_Pool Lo . STAR_DELTA | ......

L TRUE —— EN ENO — - - . . .

-,P" Metwark B .

STARTI — START
----- STOP1 — STOP
- OWERLOAD! — OWERLOAD

DELTA COIL DELTA COILT
STAR COIL ,,:STAR ColL
TIME_COIL ’—TIME_COIL1 =0 - -

(g [lokal Vars
=2 POU_Pool S .
|93 MOTOR_COMTROL [PRG] R .
o Headsr

B0} Eody [FED] P .

=& STAR_DELTA [FE]
o Header A .

Awop Body [LD] R .

....... . . . . . MCCQ
STAR_DELTA |
..... TRUE_ EN ENO . . . . . . .
STARTZ— START DELTA COIL | —DELTA COIL2
----- STOP2 —— STOP STAR COIL —STAR COI2
- - OVERLOADZ—— OVERLOAD TIME_COIL —TIME_COIL2 =0 - -
...... 15_ T|MEBASE ’— . . . . . . .
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10 Data Unit Types (DUT)

The following example illustrates the operation of DUT (Data Unit Types).

The previous “Motor Control” example will be used to illustrate the procedures for creating and
using DUT’s.

User defined Data Unit Types (DUT), can be created. This can be useful for programs which
contain common parts, for example; the control of a number of identical ‘Star Delta’ motor start-
ers. Therefore a Data Unit Type, called ‘SD’ can be created, composing patterns of different ele-
ments, i.e. INT, BOOL etc.

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

If an element called START exists in type “SD,” then it can be reused for each ‘Star Delta’ Motor
Control instance when declared in the GVL; STAR_DELTA1.START, STAR_DELTA2.START
etc.

This means for one declaration, many derivatives can be used. One particular use for this proce-
dure is in the interface to Tag Groups in SCADA systems. This can keep communication cycles
fast and efficient by utilising shorter and sequential data transactions, instead of multiple frag-
mented data requests to and from the PLC.
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Data Unit Types (DUT)

10.1 Example use of a DUT

The following example illustrates the use of a DUT.

0]

to it.

®
®
@

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

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

1 - START - STOF - OVERLOAD - DELTA_COIL - STAF;-_COIL— :
e [ et 1y 7 (> - -
STAR: COIL
— !_
STAR COI. - M8813 - DELTA COIL - - INCP_M | PR
| | ' ¢} EN ENEE— - - - - -
S S i ~d —TIME_Coil
3 s bpowodm IR EQ E = DEL—TAT\COIL-
TIME_COIL— : ()
TIMEBASE — | - A
4 ETOR - DELTA_COIL -
| | R} -
@VERLOAD R
1 - MOV M |-
e i EN ENO — L
MQUUQ -D—— 5 d ——TIME_Coil-
|} R -
Header: STAR_DELTA
Class Identifier Type Initial Cormment
D|VAR INPUT - |START BOOL _|FALSE
1WA&R_INPUT - |STOF BOOL . |FALSE
2WAR_INPUT - |OVERLDAD BOOL _|FALSE
3WAR_INPUT - |TIMEBASE INT |0
4WAR_DUTPUT -~ |DELTA_COIL BOOL _|FALSE
AR _DUTPUT -~ |STAR_COIL BOOL . |FALSE
G AR_DUTPUT - |TIME_COIL INT |0

The Header contains the definitions (Mask) of the data types that will be used when creating the

DUT “SD”.

10-2
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Example use of a DUT

s1x (B 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
.rl"!' TMetuwork
8l Module Configuration
= L@ Task_Pool
¢ MAIN (Prio = 31, Event = TRUE)

?ﬁmwm
--fag pousE check
o

P

Eztended Information

iRk Presiew

Sorting Criteria. ..

Settings 4

Properties...

Mew Data Unit {Project)

M arme: |5D

H
=
u

or from the DUT icon

Cancel

X

alx

Project [C:%Documents and Settings®,J
+ '-m Library_Pool
- @@ Parameter
@ PLC
.,I‘!' Metwork.
Bl Module Configuration
-1y Task_Pool
3 MAIN {Prio = 31, Event = TRIE)
--35 DUT_Pool
S S -
gt Global_vars
=gz pou_pool
= @& MOTOR_CONTROL [PRG]
g Header
B0} Body [FED]
- {F STAR_DELTA [FE]
g Header
Aok Body [LD]

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

on the toolbar.

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

The new DUT will now be displayed under the DUT Pool in

the project.

Identifier Twpe Initial Comment
o] | |
Enter the following data into the DUT “SD”.
Identifier Type Initial Comment
0 DELTA BOOL ..|FALSE
10 L BOOL _|FALSE
2 5TAR BOOL . |FALSE
3 START BO0OL _|FALSE
4 5TOP BOOL ..|FALSE
5TE INT .0
BT INT ..o

Training Manual GX IEC Developer
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@ 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 MIT-Addr. | [EC-Addr, Type Initial
- 0|'\WAR GLOBAL ~|STAR DELTAI SD
- 1/\WAR_GLOBAL ~|STAR _DELTA2 SD

Type Selection ‘5[
Libraries: Types:

<Project>
Manufachurer_Lib

Standard_Lib

I i

~ Type Class

€ Simple Types
€% Data Lnit Types

€ Function Blacks

<] | 2
0K I Carcel | Help |

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

Class | Identifier MIT-Addr. | IEC-Addr, Type | Initial
-0|VAR GLOBAL ~|STAR DELTAY > 50
- 1|vAR_GLOBAL ~|STAR_DELTAZ S0

Click to select
Resulting window:

Data unit variable addresses ) ﬂ

STAR_DELTAT [3D)]

Name | Type MIT-addr. IEC-addr. |

DELTA BoOL
0L BOOL
STAR BOOL
START BOOL
STOP BOOL
TB INT

1A% INT

[+
4| | »

¥ Automatic filling W Al Types Export Impart | oK, Cancel
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10.2 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 XI

STAR_DELTAI (SD)

Name | Tuoe MIT St | EC-4dd -

DELTA BOOL Y00 Y0
0L BoOL Yo 1
STAR BOOL V02 2
START BOOL v w3
STOP BOOL Y4 ey ]|
1B INT

v INT

. or

W Sutcmatc ting T Expont Impent QK Carvcel

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:

Dataun variable addresses _XJ
STAR_DELTAT(SD)
MName Tyoe MIT Add IEC. Add -
DELTA BOOL Yoo *0X0
0_L BOOL Yo Firre
STAR BOOL Y02 =0QxX2
START EOOL *00 B4 B
STOP EOOL P | B1ns
T8 INT
TV INT
vl
4 | » |
W Automat fing ™ Allypes Export Iport 0K Cancel
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@ Finally, enter the two remaining Integer Variables TB and TV using MELSEC addresses
DO and D1 using the “Auto Fill” feature:

Data unst varable addresses . EJ

STRA_DELTAI (D)

Nare | Tige , MIT Addt . IECAdN -

DELTA B0 Yoo x0x0

oL EO0L Y *0X1

STAR B0l Y2 20x2

START BO0L =00 =00

STOP 800U X0 p4vy]

11 INT DO JaMwo 0

v INT n vMwil

. s

V' futomstc bing ™ Al Tppe: Erpent Irngen! l oK Cencel

® 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 urut verable addresses - 1]
STER_DELYAI (50
Nome Tipe MIT-Addu ECAdA -
DELTA BOCL Y00 Q<0
0L BOCL Y01 1 )
STAR BOCL Y02 2
START BOCL #00 A0
STOP BOCL <0 X0
T8 INT D2 AMw0 2
TV INT 103 1EMw0 3

P Lucmsichivg ™ A1 Tppes Expast I Iport O Carce

@ Examine the GVL, it should read as follows:

Class Identifier MIT-Addr. | IEC-Addr. Ty pe Initial
+0|WAR_GLOBAL ¥ |STAR_DELTAT DELTA: DELTA: =D
+1|WAR_GLOBAL > |STAR_DELTAZ DELTA: DELTA: 30
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Automatic Filling, Variables

Open the MOTOR_CONTROL program POU and place 2 instances of the user created Func-

tion Block STAR_DELTA as shown:

-WCGT -

: - STAR_DELTA | -

. TRUE—— EN ENO -

. P START DELTA_COIL l—
¢ STOP STAR_COIL l—
¢ OVERLOAD TIME_COIL
¢ TIMEBASE l—

- MCG2 -

: STAR_DELTA |

. TRUE— EN 0 -

.. .7 START DELTA,_ con_ W
¢ STOP STAR_COIL l— :
¢ OVERLOAD TIME_COIL
¢ TIMEBASE F

Training Manual GX IEC Developer
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Data Unit Types (DUT)

10.3 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]] - _ .
[Fre# project Object Edit Tools Online Debug View Extras Mindow Help
|z @SR Y 2B~ TP SHEHCHD IR AR
et Corol — T _ [ e T
m SCQDB Eanables I STAR_DELTA | 57w =
- il Library [<ALD [STAR_DELTAT + TRUE —EN ENO- - - -
= ii paramy [(Headeo STAR DELTAT ' START DELTA_COIL ,—? '
G PLC . RTINS - —7— SIOP STAR_COIL ‘s
o Nt Standod 1B AL 5 —loveRLoAD  TIME.cCOUNT—
_— o - ?— TIMEBASE F .-
EILGTaskF
Ly ma Toe
=34 puT_pi IANY_DUT v <o
[ - |
99 30 Type Class MCC2
I gmobal_ Im J ¢ STAR_DELTA |
=g pou_p - TRUE—IE Ce
%-0@ 10 IECE11313 KT — 2| ISRt DELTA_ CD ,r—a?- .
&-{F 5T¢ [VAR_GLOBAL GTAR_DELTAT AT || + - ?——SIOF STAR_COIL ﬁ?' . 3
------ o | %0X32 20%33 %0534 2131 6 21X17 ZMwD 2 ZMw0 3 : 5D ﬂ g -7 — OVERLOAD TIME_COUNT 2. -
o} - ?— TIMEBASE ’—
V' Mirimize dialag after Apply New On | S
aopy | Coe | Hep |
11
@ Set the 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:
el 3
Scops ‘Yanables
[STAR_DELTAI
Manufacturer_Lib . ELA
Standard_Lib ~0_L
B .STAR
.START
Type LSTOP
T8
IANY_DUT -] Iy
e +STAR_DELTA2
|Dala Urit Types "I
EC 61131-3 K I 4
VAR_GLOBAL STAR_DELTAT AT -
=032 X033, 20X 34 2116, 2007 MWD 2, MW 3 - 5D <
¥ Minimize dialog after Apply New On |
socy | Cose | Hep |
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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 |EC Developer - [MOTOR_CONTROL [PRG] Body [FBD]]

B4 Project Ohject Edit Tools Online Debug  Wiew Extras Window Help
=l &0k Blo o Fa i faEChhm EORE L B[ TFweow 0 oD
= e
Project [C:\Documents and Settings 3| | | - - - - - - oo MCcct - -
SR beary pool | ST DELTE, ‘
--@@ parameter | - TRUE—— EN 6] ’—' D
G PLC - - STAR_DELTA1.START—— START DELTA_COIL ’—'STAR_DELTA1.DELTA :
A% Network - STAR_DELTA1STOP —— STOP STAR_COIL ’—'STARiDELTALSTAR :
Bl Module Corfiguration | || e STAR_DELTA1.Q_L—— CWERLOAD TIME_COIL STAR_DELTAL T - -
- 5D Task Pool | STAR_DELTAL.TE —— TIMEBASE ’_‘ - D
@ MAIN(Prio=31, Evert=TRUE) | | | - - - - - o
= %E DUT Pool L
oo sb
# Ebalar
--[@% POU_Pool MCC2
= D[g*MOTOR_CONTROL [PR] L STAR DELTA ‘ P
o Header L E -+ TRUE—— EN - ENC B D
:fon} Body [FED] - - STAR_DELTAZ START—— START DELTA_COIL ’—'STAR_DELTAQ DELTA. -
=" STAR_DELTA [FE] - STAR_DELTAZ STOP —— STOP STAR_COIL ’—'STAR_DELTAZ.STAR :
o Header [ STAR_DELTA2.O_L—— OWERLOAD TIME_COIL STAR_DELTAZ T - -
Awp Eody[o] g STAR_DELTAZ. TE —— TIMEBASE ’_‘ - D

Compile/Check Messages

ErmrorzMa arnings:

Uszed System Bits: 20 of 4036
Uszed SFC Flags 0 of 8192
Uszed Timers: 0 of 1934

Uszed Acumlt Timers: O of O
Uszed Counters: 0 of 512

Used Labels: 3 of 2048

Uszed Interupt Labels: 0 of 256

Uzed Pragram steps:
b aimum: £1440
Mair: 137
Total: 137

0 errars

< |

[ Minimize Dialog after show

Show |

| 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:

Training Manual GX IEC Developer
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Assigning DUT Variables to Function Blocks

Data Unit Types (DUT)

-MICCT -

STAR_DELTAZTE =20

TIMEBASE

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

- STAR DELTA1 O L— OWERLOAD TIME_COIL ——STAR_DELTAI TV=0 -
-STAR_DELTA1.TE = 10— TIMEBASE C
MCG2 -

S STAR_DELTA
- STAR DELTA2 START— START DELTA COIL ——STAR DELTA2 DELTA -
STAR DELTA2 STOP —— STOP STAR COIL ——STAR DELTAZ STAR -
- STAR DELTAZ O L— OWERLOAD TIME_COIL —STAR_DELTA2 TV =0

10-10
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Arrays Overview

11 Arrays

11.1 Overview

An array is a field or matrix of variables, of a particular type.

For example, an ARRAY [0..2] OF INT, is a one dimensional array of three integer elements
(0,1,2). If the start address of the array is DO, then the array consists of DO, D1 and D2.

Identifier Address Type Length
Motor_Volts DO ARRAY [0...2] OF INT

In software, program elements can use: Motor_Volts[1] and Motor_Volts[2], as declarations,
which in this example mean that D1 and D2 are addressed.

Arrays can have up to three dimensions, for example: ARRAY [0...2, 0...4] has three elements in
the first dimension and five in the second. Arrays can provide a convenient way of ‘indexing’ tag
names, i.e. one declaration in the Local or Global Variable Table can access many elements.

The following diagrams illustrate graphical representation of the three array types.
Single Dimensional Array

IDU|1UIQU-

3 X

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

B = Motor Speed|3]

Two Dimensional Array

Y

U 1 2 3 X
Identifier Type
Motor_Volt ARRAY [0..3,0...3] OF INT

@ = votor_Volt [2, 3]
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Overview Arrays

Three Dimensional Array

Z
Y
: —
1 5 ﬁ
ra
@ ﬁ
1
0 | _
1] 1 2 3 x

Identifier Type
Motor_Current ARRAY [0..3,0...2, 0..2] OF INT

. = Motor_Current [1, 2, 1]
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Arrays Array Example: Single Dimension Array
11.2 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 to 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:
S
Project [C:MELSEC',GX IEC Devel
- /il Library_Pool
- @8 Parameter
Ml Module Configuration
- Metwark
GG PLC
- L{B Task_Pool
¢y Main (Prio = 31, Event = TRL
35 DUT_Pool
e
- POU_Pool
—-9[2 Data_Lookupl [PRG]
& Header
“FED} Body [FED]
(® Open the Global Variables list and create the following entries:

Class |dentifier MIT-Addr. | IEC-Addr. Type Initial
0|vAR GLOBAL ~ |Data_Clock ] %150 BOOL L JFaLSE
1/WAR_GLOBAL ~ |Data_Store D100 %MVWD.100|ARRAY [0.9] OF INT | [10@)]
2|vaR_GLOBAL ~ |Data_Lookup D10 %AWD 10 [INT |0
3|vAR_GLOBAL = |Data_Pointer D1 %MWD. 11 [INT |0 |

NOTE The variable type “Array” in entered as follows:
Type Selection Array Element Type
Libraries: Types: Libraries: Types:
BOOL
BOOL DINT
DIMT DwORD
DWwWORD
INT REAL
REAL STRING[32]
| > STRIMNG[32] £ || > TIME
= —|TIME 2 ~ |wORD
Type Clazs WORD Type Class
+ Simple Types * Simple Types
" Duata Unit Types " Data Unit Types
" Function Blocks
. B L 3
K Cancel Help | Ok | Cancel Help
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Array Example: Single Dimension Array Arrays

Note that when the array entry first appears, it will be dimensioned to the default value of ARRAY
[0..3]OF INT. Itis necessary to re dimension it to [0..9] of INT for this example, as shown below:

| 1/VAR_GLOBAL |Data_Stare [D100 [semw. 1 DD|ARR® TN R

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

Single Dimension Array Demonstration Program.

| On each Rising Edge of Data_Clock Input, Increrment Data_Pointer.

-Trigger -

oo R_TRIG oo o o - ADDE | '
- Data_Clock——__CLK Q EM  ENO - -
. ‘Data_Pointer—— _Ib Data_Puointer-
S [ P o

2 | Move the Data_Store Array data at the Data_Pointer index to Data_Lookup

- Data_Store[Data_Pointer]—— _IN ——Data_Lookup-

| WWhen Data_Pointer == 10 then reset Data_Fointer ta 0.
-Data_Pointer—— EM EMNO r S
o M0— S s De—_IN (—Data_Puointer-

NOTE | Define the ‘R_Trig’ Function block with instance name “Trigger”.

(® Check the Header reads as shown below:

Class Identifier Type Initial Commaent
Trigyer R_TRIG

O|VAR

4

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

11-4 2 MITSUBISHI ELECTRIC



Arrays

Array Example: Single Dimension Array

Single Dimension Array Demanstration Program.

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

~Trigoer -

R_TRIG ADD E ‘
- Data Clockl— _CLK Cl EM  ENO - -
e - Data_Pointer=0—— _IN Data F'Ulnter—D
: e N : -
2 | Move the Data_Store Array data at the Data_Painter index to Data_Laokup
: MOVE | - C
Data Store[Data F'mnter]— 1M ,—Data Lookup—El :
3

| hen Data_Painter == 10 then reset Data_Pointer to 0.

: GE |- _MOVEE
: Data F'Dlnter—D— Er [= [} |—- : :
o I0e— o s De— N ,—'Data F'Dlnter—D

Before the program is able to function as intended it is necessary to input data into the physical
MELSEC addresses occupied by the array variables. There are two ways in which this may be
achieved:

Use the Device Editfeature from the Debug menu as previously described, using Insert
Devices in the range D100 to D109, and enter any 10 random integer values between
-32768 to +32767 and write them to the PLC.

Open the Entry Data Monitor feature from the Online menu.

— Right Click on the Address or Name column headers and select Insert Objects from
the menu list as shown:

Pos

‘nddress (MIT) | Hatne Walue idem) |

oo e

" Mext Cbject CF3

Insert Fu:uru:eu:l Inputs

Inserk Set Outputs
Clear Device File

Insert Row Ins
Delete Dl
Delete Al

Setup...
Always on top

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

— From the resulting window select the Data_Store variable name and click Add:

Object List 3]
Object Group: Objects:
I |Data_8tore
Data_Clack
Data_Lookup

[ata_Pointer
s are

r Include ohjects
fromn wser libraries

Data Type:

¢ ' >

Add Add all | Cloze |

— 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:

Fos Address (MIT) | Matue Walue idec)
e R
[o]1

[1]

[2]

[3]

[4]

[=5]

[5]

[7]

[8]

[5]

oo oo oo oo oo

— 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 Store

[a] 1234
[1] 4321
[2] TG54
[3] 4236
[4] 17
[5] JZT76A
[&] go12
[7] 43
[5] 156
[2] Q999
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Array Example: Single Dimension Array

— 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 Demaonstration Program.

- Trigger -

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

o F_TRIG oo ADDE ‘ :
- Data Clockl—— _CLK 2 EM  ENO |—- R
o - Data_Pointer=6— _IN Data_Fainter=6
‘ | Move the Data_Store Array data at the Data_Paointer index to Data_Laookup
C e ovE | .
- Data_Store[Data_Pointer]—— 1N ——Data_Laookup = 8312 -
3

| When Data_Painter >= 10 then reset Data_Pointer ta 0.

GE"ZZZZZZZZZZ'MO'VE'_E'"Z

- Data_Pointer = b —— ER ENO|—-
o 0 I 1 i | —

Data_Painter=6

® The program is designed to reset the pointer to zero on the 10" element and thus will

repeat scan the table with an upward increment (Index 0-9).

Training Manual GX IEC Developer
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Working with Libraries User Defined Libraries

12

12.1

12.1.1

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 Ohbject Edit Tools Online Debug  Wiew

= =
=] =l

Project [C:"Documents and Settings,]

+ 1T

¥ Param %ﬁ Check

+ L{B Task_|

%E Du-;_pﬁf InstallfCreate User Library

g Global, _
+-las pou_p #4 End..
Replace...

ﬁ Impart...

S print

E{ Prink Presigw

JE Expand

Extended Information
Sorting Crikeria. .,

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”.

Programs - GX IEC Developer

” Project Cbject Edit Tools Cnline Debug  Wiew Extras window  Help

Programs

Install/Create User Library

sr"'i Project [C:\Docy
E| I-m Library_Poo| Library Path: I ak |
o[l Manufacy |
E‘ Skandard| |C|IC|'( <l
Parameter Azzociated Information
]_e Task_Pool Browse LRU..
%E DUT_Paol Library Marme: I Erowse Lib... |
L# Global_Yars
i Browse Help... |
=33 MOTOR,_
LI Wiew Help |

=t E&g POU_Pool Help Path: I
Select Library Path

|~ & ¥ B

User Libraries have
the extension *.sul

Laak i I =9 Usedib

A1SADDA,SUL
Fi_EMGL.5LL
Fx_ERW.SLUL

I

File name: IMCE_F'ngrams ‘ Open I

Files of type: IsnftEDNTHDL Jzer Librany [*zul)

d Cancel |

@ Click Open when done:

Programs - =

Project [C:,Documents and Settings'J
EI Lm Library_Pool
=il Marfackursr_Lib
@ MCC_Programs [Installed]
ﬂ‘ Skandard_Lib
@@ Parameter
[]—--LG Task_Pool
------ 35 DUT_Pool
----- L*"' Global_Yars
=@ pou_pool

E| D[g MOTOR_CONTROL [PRG]
. g Header
0} Body [FED]
=- :D: STAR_DELTA [FE]

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

12.1.2

Opening the Library

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

menu:

- Lm Library_Pool
[l Manufacturer_Lib
g
+- (i standard & Check
+ Parameter )
4 ¢ Task_Pool Deinskall
54 pUT_Pool | () Modify
L'** Global_¥ar: L) open

SN
--l@z poOU_Pool 3 Delete Click
= WE MOTOR|
& Heeg Update Library

B0 Bod )
~{F srar o) 4 Ed
'J Hea Replace. ..

Aok Eod
Impark. ..

Ezport. ..

Prink

Print Prewiewm

M &

Bename...

Comment, ..

IE Expand

Extended Information
Sarting Criteria...

Settings

Properties. ..

N
Project [C:'Documents and Settings\]u‘

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

U

Project [C:Documents and Settingsh 3
- ffiff Library_Pool

+ @@ Parameter
+ L@ Task_Pool
3§ pUT_Pool
L'*’ Global_Yars
--l@z POU_Pool
- G2 MOTOR_COMTROL [PRE]
o Header
3Fe0l Body [FED]
—--IF STAR_DELTA [FE]

' Header

4o} Body [LD]
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User Defined Libraries Working with Libraries

12.1.3 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 | x]
navigation window and click on Cut:

Project [C:Documents and Settings', 3
= Lm Library_Pool
(il Manufacturer_Lib
+-[Q] MCC_Programs [Open]
+-ffiff Standard_Lib
+ @@ Parameter
+ L{B Task_Pool
34 DUT_Pool
gt Global_¥ars
--l§2 poOU_Pool
= W& MOTOR_CONTROL [PRG]

g Header

B0} Body [FED]

ik
g Hea &l open
JLob Body @ Check,

[CIick | »

Cut
Copy
Paste

%

Delete

x
[

Find...
Replace...

Impart...

Expoart...

Print

Prink Preyiew

2y -y -

Rename...

Comment. ..

f% Collapse

Extended Infarmation
Sorting Criteria,..

Settings 4

Propetties...

The following dialogue will be displayed:

GX [EC Developer 7.00 I x|
;! E The selected objects will be delsted,

i Iein |

@ Select Yes
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User Defined Libraries

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

2l

Project [C:"Documents and Settings'J
=] Lm Library_Pool
[ ManuFacturer_Lib
--f] McC_Programs [Open] Right
34 DUT_Pool Click
L@t Global_var

Tew PCUL L.

« il standard_Litl

+ Parameter Cherk
+- ¢ Task_Pool
3§ DUT_Pool
Lg" Global_vars Copy

- @ pOU_Pool
= ard" MOTOR _CO

&' Header

“FED} Body [FE @k Find...

Replace. ..

aste

Impork...

Export,..

Brint

b &R

Print Preview

Extended Information
Sorting Criteria, ..

Settings

Propertigs. ..

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

Function Block:

=l

Project [C:\Documents and Settings®, )
= Lm Library_Pool
il Manufacturer_Lib
—-I@) MCC_Programs [Changed]
54 pUT_Pool

L'*"' Global_Yars
A

-4 F STAR_DELTA [FE]
+-(iiff standard_Lib
+-§ Parameter
+ L{}) Task_Pool
34 DUT_Pool
Lg Global_vars
--l§2 poOU_Pool
=@ MOTOR _COMTROL [PRE]

g Header

‘FE0} Body [FED]

The Function Block POU, “STAR_DELTA” is now present in the Library “MCC_Programs” and

no longer in the Project POU Pool.

Any POU, Function, Function Block, PRG or DUT can be added to the library in this way.

Training Manual GX IEC Developer
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Working with Libraries

® When editing of the library is complete, click
Update Library. This will update and close the

library.

The following message will be displayed:

alx]

Project [C:\Documents and Settings',J
--'fifl Library_Pool
+- il ManuFacturer_Lib
= h & check
33 DUT_Poc
'@ Global_v Deinstall
--l§2 pOU_Poc )
Lﬁl Podify

+ - {F sTaR
+--fiff standard_Lib Close
+ Parameter @ Save
+ L(";) Task_Pool ﬁ Delete
(3% DUT_Pool e ;
L*" Global_¥ars hange Password. .
- [§s poU_Pool & Update Library
=G MOTOR_COMNT :
o Header Find. ..
JFen} Body [FEC Replace. ..
ﬁ Import. ..
H Export. ..
& Print
@_ Prink Presiew
Rename. ..
Comment...
1_% Collapse

Extended Information
Sorting Criteria,. .

Settings 4

Properties...

L 'j The selected libraries will be updated. All open editars will be closed.
L3

Yes Mo

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

=

Project [C:Documents and Settings’, ]
- Lm Library_Pool
[l Marufacturer_Lib
- MCC_Programs [Installed]
3§ DUT_Pool
Ll*" Global_¥ars
- poOU_Pool
- {F STAR_DELTA [FE]
+-filfl standard_Lib
+--E Parameter
+ L{}) Task_Pool
35 DUT_Pool
Lgt' Global_vars
- 4% POU_Pool
- Grd" MOTOR_CONTROL [PRE]

& Header

JFe0} 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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12.2 Special Note about Libraries

seminar - GX IEC Developer

Broject Object Edt ook Onne Debug Vew Extras Window Help

SHEE|) nE- - |09 SHnn6stE maam

ine —————————ald

Project [e:\MMPProf\GXIEC_Proj\se
il Libsary_Pool

@ Standaid_Lib
= Q) training [Changed)
L‘-é} DUT_Pool
Global_V i
& @ POV Pool NOTE-_ _ .
S e | If the library, is created as a sub directory of the
L e . :
B L Poametr Project path 1.e.
@ (D Task_Pool

54 DUT Pool EAMMPPropGXIEC Proj\Seminar.sul
Global_Vars . -
& g ;'Q”:pi"“['pnel then the library elements cannot also exist on the
@ L el Project POU Pool, as the compiler will generate an
o e error, “Doubled m List,” so have to be deleted from
e b A the Project POU Pool.
@A silol [PRG]
8- sw;_zs;mwa] -1 ) . o .
A rerl This would NOT apply, if, as is likely, the library

was generated from a path outside the Project, 1e
from the root directory.
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12.3

12.3.1

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.

Import of an User Library

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”.

kS
I3 Project [C:\MELSEC',GX IEC Developer |

+

- Para 58 Check
)
_;1 p@f InstalliCreate User Library

G F
D Task dy Eind...
%E DUT | Replace..,

Lg Glob.
3z pou B Import...

&h Print

@‘ Prink Prewvigw

iE Expand

Extended Information
Sorking Criteria...

Settings 4

Properties. ..

@ Enter the following details into the prompt:

Select Library Path
Laak in; |_; Uzerlib ﬂ EF -

&= a15a006.50L
= el sl
[E=) P _ERwe. 50
MCC_Programs, su

File name: |MCE_F'ru:ugrams.su|
Files of type: | softCONTROL User Library [*.sul) =l Lancel
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Importing Libraries into Projects

(® Next click OK to accept the entries.

InstalliCreate User Library

Libray Path [CAMELSECAGH IEC Developer 7,000 Ok J
Canical |

Azociztad Information Browsa LRLI
Libe ary Mame:; |I‘r'||:I:_Fn:-:r-1rrl$ |
Help Pathc | Browese Help... |

Wew Help

NOTE The help pathis 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:

S|

H Project [C:\MELSEC"GX IEC Developer t
= Lﬁ‘ Library_Pool
- il ManuFacturer_Lib
+- @ MCC_Programs [Installed]]
+ il Standard_Lib
- @@ Parameter
EM| Module Configuration
-,l‘!' Metwork,
G PLC
L{L} Task_Pool
35 DUT_Pool
LF Global_Yars

Fz pOU_Pool

Items stored in libraries can be easily recalled and selected into a project, as shown in the follow-

ing illustrations:

@ Create a new POU, type: FBD and named “Test”:

=l

@ Project [C:MELSEC"GX IEC Developer |
- Lm Library_Pool
- [l MaruFacturer_Lib
¥ @ MZC_Programs [Installed]
+-ffif standard_Lib
= Parameter
8l Module Configuration
- Metwark
G PLC
LG Task_Pool
3§ DUT_Pool

L@ Global_vars [New POU Created
-z poU_Pool
= WE" Test [PRG]/
@ Header
fact!

Training Manual GX IEC Developer
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Working with Libraries

@ Open the new POU and select the Function Block as shown:

|

@ Project [C:'\MELSEC"GX IEC Develo
- Lm Library_Pool
+ - fiiffl Marfacturer_Lib
+ @ MCC_Programs [Installed]
+ [l standard_Lib
- Parameter
[l Module Configuration
- Mletwork,
G PLE
5y Task_Pool
35 DUT_Pool
'@ Global_Vars
- &z poU_Pool
=-ard" Test [PRE]
& Header

Libraries: Operatars:

<hLL> A |STAR_DELTA
<Project> 1

M anufacturer_Lib

S b3

= — | 10| >

Operator Typpe
Al Types
" Operators

v Minimize dialog
after apply

Apply
" Functions

* Function Blocks Cloze

Help

il

Murnber of Pins: l_

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 [FBD]]

Y Project Object Edit Tools  Online

ZH &R ¥ B

KT

Debug  Wiew Extras  Window  Help
B i) S ChEE

alx]

@k Project [C:%MELSEC',GX IEC Develo,
- Lm Library_Pool
+- (il ManuFacturer_Lib
¥ @ MCC_Programs [Installed]
+ m Standard_Lib
- Parameter
EBll Module Configuration
A Mebwork
SR PLC
L¢ty Task_Pool
35 DUT_Pool
g Global_vars
--[u2 POU_Pool

= 8" Test [PR]
g Header
80}

per |
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Working with Libraries Importing Libraries into Projects

12.3.2

Importing a Mitsubishi Library Function Block

The following illustrations demonstrate the procedures required to import a Mitsubishi function
block for analogue input using a module FX3U-4AD.

This function block is provided by Mitsubishi. In order for the following example to function cor-
rectly, itis necessary to install the library "AnalogFX" into the project. The library is to be found on
the Mitsubishi website (www.mitsubishi-automation.com). After the installation the library can
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”

® Rightclick on the Library_Poolicon and then on Install/Create User Library. This opens
a new dialogue window. Select Browse Lib. Select the AnalogFX_V310.SUL library file
and click Open.

', Analogue_Demo - GX IEC Developer
| project Object Edit Toos Online Debug View Extras Window Help

CHED mmm

A TR R RN [instail /Create User Library x|
f& Project [d:\SPS-Programme\GX_IEC_Dev_7.04_Proje| | oc |
j{r‘ library_Poal Library Path: I
= Parameter Cancel |
Azzociated Information Browse LRL |
Library Mame: I Browse Lib... I
Help Path: I Browse Help... |
2% Select Library Path
Suchen in: I Mitsubishi_Libraries j = £ '
Neme = |~| Andenu... || Tvp 5
. AnalogFX

Dateiname:  [AnalogFX_V310.5UL Offnen |
Dateityp: |soRCONTROL User Library (*sui) =l Abbrechen |

You may also select the accompanying library help file by clicking on Browse Help.
@ Click OK on the Install/Create User Library prompt:

Install/Create User Library

Library Path: |it$ubishi_Librarie&k&nalngm_\n‘m 0.50L 0K

Cancel

Agzociated Information Eromse LR

Library Marne: |Analc-gF><_\-’31 i] Brawsze Lib...

Help Fath: IE:\Mitsubishi_Libraries\.ﬁ.nalogFX_‘ Browsze Help. .

P

YWiew Help
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Note the new “AnalogFX_V310” library in the Project Navigation Window.

@“P;qmm\spsﬁngm\ﬁx IEC_Dev_7.04_Proje

4
fill Standard_Lib

=@ Parameter

® Create a new task in the task pool: “MAIN” and bind the POU “Analogue_Input” to it.
® Place the FX3U_4AD_ADP function block into the POU as shown below:

Analogue_Demo - GX IEC Developer - [Analogue_Input [PRG] Body [LD]]

|tk project Object Edit Tools Online Debug View Extras Window Help
Mm El\élﬁléﬁ Q‘jﬁ!ﬂ s

S Selectio Aﬂlﬂ"‘"'“*“““*“""‘“’@‘H}-‘H“ﬂm
Scope: | Operatars: S|

. |F3U_4AD_ADP [7.04_Proie
nfacturer le -
4| »

Lazt Recently Uzed:
F3U_d4AD_ADP

u%.;:\m---\
s

U OffsetGa

T 5 '><3L| 4\."3'. PT _ADP -
TR | ey ﬂ—'

— Operator Type ™ Minimize dislog

& Al Types after apply
" Dperators Apply I
" Functions

€ Function Blocks Close |
Mumber of Pinz: IZ Help |

T
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Working with Libraries

Importing Libraries into Projects

The function block will appear thus:

Instance
FX3U_4AD_ADP

- 7 AdapterNumber

?—— InputModeCh1
- 7 InputModeCh2

?—— InputModeCh3
- 7 InputModeCh4

?—— AverageSettingCh1

?-——— AverageSettingCh2
- 7 AverageSettingCh3

?—— AverageSettingCh4
- 7 ErrorReset

AnaloglnputCh1
AnaloglnputCh2
AnaloglnputCh3
AnaloglnputCh4
GeneralError
AdapterNumberError
ConversionErrorCh1
ConversionErrorCh2
ConversionErrorCh3
ConversionErrorCh4
AverageSettingError

—7
| —2 .
—7
—7
| —2 .
—7
| —2 .
—7

@ Define all variables as below:

- ReadAverageValues

FX3U_4AD_ADP
1 AdapterNumber
TRUE—— InputModeCh1
TRUE-——— InputModeCh2
FALSE—— InputModeCh3
FALSE-——— InputModeCh4
4—— AverageSettingCh1
4 AverageSettingCh2
10—— AverageSettingCh3
10— AverageSettingCh4
- X1—— ErrorReset

AnaloglnputCh1
AnaloginputCh2
AnaloglnputCh3
AnaloglnputCh4
GeneralError
AdapterNumberError
ConversionErrorCh1
ConversionErrorCh2
ConversionErrorCh3
ConversionErrorCh4

——~Analog_Input_Ch1
——Analog_Input_Ch2
——~Analog_Input_Ch3
——Analog_Input_Ch4
——General_Error -
——Adapter_Number_Error
——Conversion_Error_Ch1
——Conversion_Error_Ch2
——Conversion_Error_Ch3
——Conversion_Error_Ch4

AverageSettingError ——Average_Setting_Error
The outputs were registered as Global Variables.

Class Identifier MIT-Addr. |EC-Addr. Type Initial
0O[VAR_GLOBAL ~ |Analog_Input_Ch1 D1 %MWO0.1  |INT |0
1/VAR_GLOBAL ~|Analog_Input_ Ch2 D2 S%MWO0.2  |INT |0
2/VAR_GLOBAL ~|Analog_Input_Ch3 D3 %MWO0.3 [INT |0
3VAR_GLOBAL ~|Analog_Input_Ch4 D4 % MWO0.4  |INT =0
4VAR _GLOBAL ~|General_Error MO %MX0.0 |BOOL _|FALSE
5VAR_GIL OBAL ~|Adapter_Number_Frror |M5 %MX05 |BOOL . |FALSE
6/VAR_GLOBAL ~|Conversion_Error_Ch1 |M1 %oMX0.1 BOOL __|FALSE
7|VAR_GLOBAL ~|Conversion_Error_Ch2 |M2 %MX02 |BOOL _.|FALSE
8VAR_GILOBAL ~|Conversion_Error_Ch3 |M3 %MX03 |BOOL _|FALSE
9VAR_GLOBAL ~|Conversion_Error_Ch4 |M4 %MX04 |BOOL _|FALSE

10|VAR_GLOBAL ~|Average_Setting_Error |M6 % MX0.6 BOOL _|FALSE

(® The instance name "ReadAverageValues" was assigned and defined as local variable.

Class Identifier Type

Initial Comment

0O|VAR

4

ReadAverageValues FX3U_4AD_ADP

Compile and download the program to the PLC.

@ Monitor and test for correct operation. Observe the behaviour of the analogue outputs due
to the “average settings”.

Training Manual GX IEC Developer
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Importing Libraries into Projects Working with Libraries

12.3.3

Library Function Block Help

Providing the accompanying Library Help file has been imported, for a full explanation with
examples of all function blocks, click to highlight the function block and press the “F1” key.

For example, the help screen for the FX3U_4AD_ADP function block looks as follows:

E? Help: EX1S/FXIN/P2N/PX3U(C) Analog JS[=] 3
- o
Ausblonden  Zuick  Drucken  Optionen
e [ FX3U_4AD_ADP B
7] Overview o
@ rnirocuction Description:

Fi Block:
Bl Ert s This function block sets the number of samples used for computing the average value of the 4 analog input channels of a FX3U-4AD-ADP analog
special adapter, and reads the analog data from the 4 analog input channels.
Examples: click here

Instance

FX3U_4AD_ADP ‘

— Adapterhlumber AnaloginputChi -
~ InputhodeCh AnaloginpuiCH2 -
~ InputhodeCha AnaloginpuiCha -
~ Inputhodech AnaloglnputChd
~ InputhodeCha GaneralEror -
~ AverageSettingChl AdagtertlumberEnar -
— AverageSettingCh2 ConversionEnorCht -
— AverageSettingCh3 ConversionEroiCh2

= () FX3U-4AD-ADP ~ AwerageSeltingChd CanversionErrorCh3 -

FX3U_48D_ADP — EmorReset ConversionErrarChd

@ F3U4ADPTADP rror

@ FX3U4AD-TC-ADP

@ FeuU4Da .

@ PX3U-4DAADP Input variables:

@ FX3UC<4AD

-8 g e [t T Desepior  Detls |
[2] Version History =

The AdapterNumber must be a
AdapterNumber INT Physical position of the special adapter constant value.
Value range: 1o 4.

@ TRUE = Current input mode

InputModeCh2 BOOL  |Channel 1 input mode selection. (More details) FALSE = Voltage input mode
n TRUE = Current input mode

InputModeCh2 BOOL  |Channel 2 input mode selection. (More details) FALSE = Voltage input mode

5 5 TRUE = Current input mode
InputModeCh3 BOOL |Channel 3 input mode selection. (More details) FALSE = Voltage input mods

4 " TRUE = Current input mode
InputModeCh4 BOOL  |Channel 4 input mode selection. (More details) FALSE = Voitage input mode
Average SettingCh1 INT Number of samples used for averaging on Channel 1 (More details)
Average SettingCh2 INT Number of samples used for averaging on Channel 2 (More details)
AverageSettingCh3 INT Number of samples used for averaging on Channel 3 {More details)
Average SettingCh4 INT Number of samples used for averaging on Channel 4 (More details)
ErrorReset BOOL  |Reset the error status of the module =

Qutput variables:

Output “yee  Deserpon _____ Dewis

Voltage input: 12-bit binary value
AnaloginputCh1 INT Data read from Channel 1 Current input 11-bit binary value
I

' t t |

The help files cover every aspect from the setup of the FX family analogue hardware modules to
use of the library function blocks.
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Security

Password

13 Security

13.1 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.

13.1.1 Setting the Password

= Open... Chrl+O

j:,J Change PLC Type

Build Shift+alt+E
i Rebuild al Shift+alk-+C
Transfer 4
Online Program Change  shift+CerH+-D
@ Browse. .,

X5 Make Cross Reference

Printer Setup...
Print Options. ..
Prinkt Prewiew. ..

Prirt...

Change Security Lewel, ..

E'ﬂ

1 Makor Cantral
2 CHMELSECY.. \analogue Inpuk
3 CAMELSECS.. ALibrary Import

4 Programs

ik 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.

Hewr. . o Passwords can be entered and security levels can be
changed, using these windows, via the Project menu.

Change Passwords E|

Security Level
Qe 1020 30 40 5O giv 7

0ld Password: |

=

Mew Password:

=

Fe-enter Pazsword:

Change E Gt
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Password

Security

13.1.2

Changing the Security Level

(@ Select Change Security Level from the Project menu:

W
e

é [ew. .

L'

er...
Close
Save
Save As...

Qther

4. Change PLC Type

Eiuild
i Rebuild al
Transfer

Online Program Change

Browse...

=
}{::n, Make Cross Reference

Printer Setup. ..
Print Options...
Print Prewview, ..

Print...

|] Change Passwords,

1 Mokor Conkral

2 CAMELED).. Manalogue Inpuk
3 CHUMELSECS,, \Library Import

4 Programs

Quit

ChrlHM
Chrl+0

Shift+&lk-+E
Shift+alk+C

Shift+ChrH+-D

Alt+F4

Change Security Level

Security Level

5

1 I I S~ e . T A =0

Password: |4

Cancel |

o

@ Enter the password for ‘Level 7’ and if accepted, the user will be logged on at this level.

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.

13-2
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Security

Password

13.1.3

Modifying POU Password Access

In order to protect the content or control access to User POU’s the security attributes may be

adjusted, whilst being logged into the security current level, as follows:

Setting Security Level

@ Open the project “Motor Control” and open the header of the Function Block

“STAR_DELTA”:

=

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

G PLC

A Hetwork

Z8l Module Configuration
= L@ Task_Pool

T MAIM (Prio = 31, Event = TRUE)
--3§ DUT_Pool

aa
Qo a0

g Global_vars
- &2 poU_Pool
- WE MOTOR_COMTROL [PRE]

g Header

JFE0} Body [FED]

Ik

Bl open
@ Check,
Riaht Clickl Cut

Delete

b}
Copy

& X

Eind...
Replace. ..

Irnpart...

Export...

Prink

Print Prewiew

M R

Rename, ..

Commentk. ..

lCIick Select & Expand

Extended Information
Sorking Criteria...

Settings 4

il Properties. ..

Training Manual GX IEC Developer
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@ Adjust the Security to Level ‘7’ and click Allow Read Access for lower Levels. This will
allow subordinate users “Read access” only to the Header and body of the function Block:

Function Information

Name: [STAR_DELTA
Size: 3E Bytes Cancel
I Use Macrocode
r Comment...

v Uze with EM/END

Type: FB -

Lanquange: |Ladder Diiadrarn ﬂ

Lazt Change:  27/04/2005 14:55:33

Security Level
0 1 28 3 4 5 gis 7

v Allowy Read 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 ‘O’ and try to access the body of the Function Block
“STAR_DELTA”. The Header and Body of the POU will be greyed out with access to the
POU completely blocked:

=

Project [C:\Documents and Settings’J
+ Lm Library_Pool
-- @@ Parameter
G PLE
A% Metwark
Al Module Configuration
- L@ Task_Pool
€ MAIN (Pria = 31, Event = TRLE)
--[3% DUT_Pool
g3 =
gt Global_¥ars
-z ppU_Pool
2B MOTOR_COMTROL [PRE]
g Header
‘Fe0l Body [FED]
=--E STAR_DELTA [FEB
&' Hesde " W-[Note: Greyed

QOut: Access
Lo _B dy [LD
1 I-m Not Allowed!

Access attributes for any individual object or complete folder in the ‘Project Navigation Window’
above can be individually set, allowing higher degrees of flexibility in the program security
settings.
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Sequential Function Chart - SFC What is SFC?

14 Sequential Function Chart - SFC

14.1 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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SFC Elements Sequential Function Chart - SFC

14.2 SFC Elements
14.2.1 SFC Transitions
Transition
READY X0 READY
A <>
\
@ Transitions represent a link which starts progression.
@® They can be created in every IEC editor.
@® Exceptin SFC.
@ ltis also possible to use a bit directly instead of the name READY.

14.2.2 Initial Step

SFC programs begin with an Initial Step function which indicates the start of a sequence:

INITIAL Step

E:l Transition

14.2.3 Termination Step

All Sequences finish with a Termination Step:

Step

-

:| Transition

——— Termination - Step
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Sequential Function Chart - SFC SFC Elements

Initialisation / Termination - Step

L

INITIAL Step

I::‘ Transition The termination-step automatically
jumps to the initialisation-step.

Step

|::| Transition

— Termination - Step
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14.3 SFC configuration examples

Parallel Branch

Fill Step

Transition 1

Full Control

E'j Transition 2

‘ Selective Branch

Fill Step
Transition |:::|
Full Empty
Transition I:tj
Macro - Step -

LT Transition [__]

Measurement
Jump Out

[ ] Transition

Measurement
Jump In

Delivery
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Sequential Function Chart - SFC SFC Actions

14.4 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:

seminar - GX IEC Developer - sic [PRG] Body [SFC]

|| eroject obiect Edt Tools Orine Debug uiew Extras Window Heb
[EER (s 2o Fo|can e st co||=m . - HWp|FE=os un @

seminar

E R I® . [PRG] Body [SFC)
Project [e:\MMPPro\GXIEC_Proj\se [——|;
7§ Library_Poaol Initial ‘ =
@@ PLC_Parameter
=@ Task_Pool 71 i
@ MAIN (Prio = 31, Event = TRUE] I'XA i
o rcsf, gﬂ;r_ﬂ" — + Action Association ST... [HI[= E3
= a3 POU_Peol P Action_1
#-4F ADDMUL [FUN: INT] ™7
B-0@ APPS [PRG) [
@4} Centigrade [FUN: INT] L.l
#-0@ FED [PRG]
= IL[PAG] STEP2
#-o@ INT_SETUP [PRG]
#-82 Ladder [PRG]
=@ sfc [PRG)
' Header
o s |
£ 43 Action_Pool
T 4uob Action 1 [LD]
-0 silel PRG]
a-fF STAR_DELTA[FB]
@08 STARTER_3 [PRG)
@@ TFBD [PRG)
#-0E Timecount [PRG)

KN |

New Actions are created by clicking on the ACT button on the toolbar. Select the required editor,
as for POUs:

seminar - GX IEC Developer

| Project object Edt Toois Orine Debup Yiew Estras Window Help

[FReR|r Eao-He EEE e Eh S| mmmm
1

Project [e:\AMMPPro\GXIEC_Proj\se

=il Library_Pool
@@ PLC_Parameter

=@ Task_Paol .
@ MAIN [Prio = 31 Event » TRUE] Clle the ACT bl.lttOIl.
# %4 DUT_Pool

¢ Global Vars
= o3 POU_Pool
=dF ADOMUL [FUN: INT]

seminar

=03 APPS [PRE)
=g+ Centigiads [FUN: INT]
O FED [FRG]
o IL[FRG] "
# BE INT_SETUP [FRG] New Action
] $ Ladder [PRG]
B 9F sfc [PRG] Action
. Name: | 3|
Pl Language:
= W) Action_Pool
o} Action_1 [LD] Lall= (]
0 silol [PRG) Instruction List
@-dF STAR_DELTA[FB] Ladder Diagram
=0 STARTER_3[PAG] MELSEC Instruction List

=0 TFBD [PRG] Structured Text
-0 Timecount [PRG)
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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

seminai - GX IEC Developer - sle [PRG] Action Action_1 [LD]
|| Broject | Object Edit Tools Onne Debug View Extras Window Help

lem8R|ird « « HI | SEHe &0
W} |} sic [PRG] Action Action_1 [LD]
Einied [e:\MMPPro\GXIEC_Proj\se 1 1 i P 3 1
#-'{ifl Library_Pool I | 1 ; ; y e . TR

@ PLC_Parameter | | _m- ng b oo om s 8 ® S
=@ Task_Pool | : 5,

€ MAIN (Prio = 31. Event = TRUE] | 1 L

-2 DUT_Pool > :

l_f Global_Vars BT -
= ‘a3 POU_Peal {
{F ADDMUL [FUN: INT] g w oo
93 APPS [PRG)
i} Centigrade [FUN: INT]
Qg FBD [PRG]
g |L[PRG]
3" INT_SETUP [PRG]
QE Ladder [PRG]
g sic [PRG]

o Header

sy Body [SFC]
=W} Action_Pool

ot [cton TT0]

¥ silol [PRG)
{k STAR_DELTA [FB]

E-F O E

5@

#

#-&

93" STARTER_3 [PAG)
#-@ TFED [PRG)
-0 Timecount [PRG]

I:I<I

Each Transition can be a simple device i.e. Mitsubishi address X0, or an identifier name, or more
complex, as a single network program written in either IEC, IL, LD, Structured Text or FBD:

seminar - GX IEC Developer - [sfc [PRG] Body [SFC]]
| project object Edt Tools Onlne pebup Wiew Extras window Help JNETES)
Re8R[tare - FocEECasE oo |=w . - - - pHEso5|md &
seminar ———  — aix [

Project [e:\MMPPio\GXIEC_Prof\se
5 i Library_Pool

@ PLC_Parameter
=@ Task_Peol

O MAIN [Piic = 31, Event = TRUE]

&+ %4 DUT_Pool

'@ Global_Vars
- lo POU_Pool
1+ ADDMUL [FUN: INT]
@ APPS [PRG]
i} Centigrade [FUM: INT]
&3 FED [PRG]
oF IL[PRE]
@@ INT_SETUR [PRE]
O3 Ladder [PRG]
@ sfc [PAG]

o Header

s Fo P
='W Action_Pool

Juo} Action_1 [LD]

ag il [PRG]
{F STAR_DELTA[FB]
3& STARTERI PAG) ————
-0 TFED [PRG)
-0 Timecount [FRG]

‘ Initial ‘

7 HEEE

#

&

[

=

#

< . N

Project Calkree Used | >

Tl
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Sequential Function Chart - SFC

Complex Transitions

14.5

Complex Transitions

To program a complex transition, input a Transition name and hit the enter key. Choose the
required editor, as for Actions:

seminar - GX IEC Developer - [sfc [PRG] Body [SFC]]
| project object Edt Tools Online Debug Wew Extras Window Help

saminst —-——— 53| »| ‘

E Project [e: \MMPPro\GXIEC_Proj\se
&/l Library_Pool
@@ PLC_Parameter
= ¢® Task_Pool
O MAIN [Prio = 31, Evert = TRUE)
#1144 DUT_Pool

Initial ‘

'@ Global_Vars ———
POU_Pool H ! “B

iF ADDMUL [FUN: INT] :

Q@ APPS [PRG]

I} Centigrade [FUN: INT] ‘

-Qr3 FED [PRG) . o =

ag IL[PRE] il

@ INT_SETUP [PRG) =R

B

2 Ladder [PRG] i
ag sic [PRG] ‘
o Heade

0-#-5-F-8-5-5-H aé'

s T
=i} Action_Pool i END
i Jiob Action_1 [LD] WISETER I 2

& silol [PRG]

{F STAR_DELTA [FB|
ag STARTER_3 [PRG)
ag" TFED [PAG]
- Timecount [PRG]

&

HB-H-E-E

Project Calltres Euudlgtl Al

New Transition

Hame: IEND

Language:

Function Block Diagram
Instruction List

MELSEC Irstruction List
Structured Test

ok I
Cancel |

[FRERiar-cFaSEEe &S |mm mim| s = w = B S E

||project Object Edit Took Orne Debug View Extras Window Help

ERER | R v e SEE e S

B S| ee &

[EE [ T e & O] 19

semina ———— | x|
Project [e:\MMPPro]\GXIEC_Proj\se
w-fil Library_Pool

@ PLC_Parameter

= Task_Poeol
@ MAIN [Pric = 31, Event = TRUE]

34 DUT_Pool
'@ Global Vars
=43 POU_Pool

O]

IF ADDMUL [FUN: INT]

BB EE

#-&

Q@ APFS [PRG]
A+ Cenfigrade [FUN: INT]
0@ FED [PRG]

o IL[PAG)

o INT_SETUP [PRG]
Q3 Ladder [PRG]

o sfc [PRG)

B2 sic [PRG] Body [SFC] | _ (O] x]
[ .
H -

Initial :

o Header
o s
=3 Action_Pool
Jeof Action_1[LD] - XB

g silo1 [PRG] L
{F STAR_DELTA[FB]
Qg STARTER_3 [PRG]
o TFED [FRG] e —

=-OF Timecourt [PRG) HC

#

#

ol

4] | o

Project Caltree Used 4|
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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:

seminal - GX IEC Developer

| Project Object Edit Took Onine Debug View Extras Window Help
EE &R 2@ -~ 0 caMeEess: aann

| PLC Parameter =
E Project [e:\MMPPr(
-l Libsary_Pool  (Ng Memory
= Gz L

Main sequence =1 k.5Steps [ 303 Steps used|

&
=@ Task_Pool
@ MAIN [Prio = Latch Range... Symbalic data El Steps
# -4 DUT_Pool —
[3‘91 Global_Vars 1/C Rangs... Sl sEqUETCE restepsiUEtepsused]
i] K. Paints

=-lag POU_Pool File: register

=4 ADDMULIFL 140 Config.. Comment space Bafrts

@ 0@ APPS [PRG] -

&1} Centigrade [F Default Configuration SFC area 2 KEByte [ 2048 Byte used)
#-@2 FBD [PRG)

-9F IL[FRG) St TiEnE; FeEptE,
50F INT_SETUPTFRGT Lirk Parareter ke

; :‘E- I:[a:[?;':"[GTE] Statug Lateh = | Dieta Memey
™| File reaister

W Header
¥ gfy Body [SFC] SEmpling JrAce 0
Used memary FEyte

= i Action_Pool

Lol Action_1 [LD]
@@ siol [PRG]
@k STAR_DELTA[FB)
@0 STARTER_3[PRG]
=@ TFED [PRG)
E Dﬂ' Timecount [PRG]

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:

seminar - GX IEC Developer - sfc [PRG] Body [SFC]

Project Object Edit Iools Online Debug View Extras Window Help
ZHeR L nel- o crHeCanE|mamm||wm . - - Wb EES S| dd|E]
seminar ———————————————— a| %2 sic [PRG] Body [SFC]

Project [e-\MMPPro\GXIEC_Prof\se
=i Library_Pool

Initial
@@ PLC_Parameter
~-¢5 Task_Pool
©
=34 DUT_Pool
'@ Global_Vars
= ‘ag POU_Pool
=-fF ADDMUL [FUN: INT]
502 4PPS [PAG) -
#-dF Centigrade [FUN: INT] - LT
[ @ FED [FRG]
5-0E IL[PAG]
0@ INT_SETUP [PRG]
02 Ladder [FAG]
W sk [PRE]
i J‘ Headet
[+ iy Body [SFC]
[= '} Action_Pool
ok Action_1 [LD]
1 silol [PRG]
{F STAR_DELTA[FB]
g STAATER_3 [PRG]
1@ TFED [PAG)
- Timecount [PRG]

&

[caRC R

&) project [0S Caltree | 35 Usedby | 4« I
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IEC Instruction List Example of IEC Instruction List (IL)

15 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.

15.1 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 *)

15.1.1 Some useful tips

To Perform :“+ D0 D1 D2” in IEC IL, becomes:

LD DO
ADD D1
ST D2

To Perform:“+ D0 D1 D2”and then“+ D2 K50 D3” becomes:

LD DO
ADD D1,D2,50
ST D3

Use of an “_E” function can simplify still further. To Perform:“+ D0 D1 D2”and then“+ D2
K50 D3” from a conditional input X0 becomes:

LD X0
ADD_E DO0,D1,D2,50,D3
This is because the ADD_E function has an Enable Output (ENO) feature.
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Mixing IEC IL and Melsec IL in POUs IEC Instruction List

15.2

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:

seminar - GX IEC Developer - [IL [PRG] Body [IL]]

[[%5 project Object Ede Tools Online Debug Mew Extvas indow Help JRETES)
FE8E sl <« B SEE AR @mEm | EELI|FEF
e = o Man3s Al
Project [e:\MMPP1oj\GXIEC_Proj\se ouT Y70
a-ifil Library_Pool TO "HE K1 RESULT 2 Ki
@@ PLC_Parameter MELSEC . .
£.® Task_Pool
£ MAIN [Prio = 31, Event = TRUE) 2. LD 8
=34 DUT_Pool AND X9
g’ Global Vars ANDN | HA
=la3 POU_Pool ST M0
@ fF ADDMUL [FUN: INT]
# O APPS [PRG)
% {} Centigrade [FUM: INT] 3 LD oo
- W2 FBD [PRG] ADDMUL  D11.D12D13,D14
= o IL[PAG] ST ‘D20
o Header
[

2@ INT_SETUF [FRG)
OF Ladder [PRG]

o3 sfe[PAG]

1-ag" silal [PRG]

i} STAR_DELTA[FB]
g STARTER_3[PAG)
@2 TFED [FRG]

Q2 Timecount [PRG]

F-E-F-58-8

-8l

ILI«i

15-2

2 MITSUBISHI ELECTRIC



IEC Structured Text

Structured Text Operators

16

16.1

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 a few lines of text.

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

Training Manual GX IEC Developer
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Structured Text Program Example IEC Structured Text

16.2

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 x 9
— 4+

Fahrenheit = 32

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, FX3G, FX3U, and FX3Uc 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):

Mew POU {Project)

M ame: |Fahrenheit
Elass Cahicel

" PRG f* FUM " FB

Languaage of the Baody:

Function Block Diaaram - :D- Fahrenheit [FUN: REF"L]
Irstruction List 'J Header
|adder Diagram = Body [5T]

Result type of FUN:

REAL |

(® Create an entry in the header (LVL) of the Function “Fahrenheit”:

Class Identifier Type Initial Comment
ofvAR_INPUT ~ |centigrade | |rEAL | Joo

@ Open the Body of the Function “Fahrenheit” and enter the following simple ST program:
Fahrenheit := (Centigrade*9.0/5.0+32.0);

(® Create a new POU with a name “Temp__Conv”, New POU (Praject)
Class: PRG, Language: Function Block Diagram

Mame: |Temp_Core
Elass Cancel

« PRG © FUW ( FB

Languaage of the Body:

Function Black Diagram
Imstruction List

Ladder Diagram

MELSELC Instruction List
Sequential Function Chart
Structured Text
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IEC Structured Text Structured Text Program Example

® Open the body of the program POU “Temp_Conv” and enter the following program
example:

Degrees Fahrenheit to Degrees Centigrade Floating Point Conversion Example

o Fahrenheit S
DegC—— Centigrade ——DegF

@ Edit the LVL (Header) of the POU “Temp_Conv” to include 2 local variables as shown

below:
Class Identifier Type Initial Cornrment
ofvar ~|pegc | |rEAL |..|oo
1WAR ~ |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 Flaoating Point Conversion Example

Fahrenheit

-DegC = 36.0—— Centigrade ——DegF =968 -
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

17 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.

17.1 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 unit is 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

Dla|e| @|n| 2[=|a ewli]
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Configuring the PROFIBUS/DP Network PROFIBUS/DP Communication

@ In the dialog Network Setup select FX. As MELSEC Device FX3u-64DP-M is automati-
cally entered.

Network Setup [z|
Select Module Type
CPU Series C @n C oA @ B4
MELSEC Device | FX3U-640PM [PROFIBUS DP V1 Master) =

| oK | Cancel

@ Insert DP-Slave in empty project.

PROFIBUS Master Device Database (312 GSD devices)
0] 65D Database
i . MITSUB! TRIC CORPORAT
& Ghbdl r Vendor [MITSUBISHI ELECTRIC CORPORA
p— s e o 4
-..m. = 0 = | identho |z<0eDD
- Ayalable Slave Systems (14) Bimep
| F2M modul ttahon ~ ' Momnal
|PX2M modhular skation V1.10
|FXEN modular station V2 00 Diagnastics
PN modula staton V2 10 ™ Spacial Funcion
AJIFPBAZIGTE 1600

|AJSFPBAL-IGDE  16DI

|AJSFPBA42-16DTE 801/ 80C S ——
|AISTB216T 1600 e
|AISTB31ED 16D 65D-/DDBFie [STIHOE0D gsd

|AJISTBI21EDT 801/ 800 WRR—
_ &4 Bitmap-Fie [Shces70-40
|_ooe | _i o[ ]

Right mouse click
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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.
Master Settings In this example the module is the 2nd

[0] - FausorH special function module.

PROFIBUS Master

— Vendor  [MITSUBISHI ELECTAIC CORPORATION 7
.
Name |PROFIB f
Baudrale 15M é
FDL addiess 0 [0-125]
| | Head addeess onPLE [ - 0u7)
Emor action flag ™ Goto 'Clear’ State
Min_ slave interval [0 p-essam c100p
Poling tmecut [ pesssam  ttme
Data control time 100 [1-68535]  *10ms
ra o
[ o e
Slave_Nr_001 [ ok | canca | Defadt | BusPaam |

(® Configure the slave station. In this example it is a head module of the MELSEC ST series
(ST1H-PB).

Slave Parameter Settings

First select the PROFIBUS j
address of the slave station

Model [sT1H-PB
Vendor [MITSUBISHI ELECTRIC CORPORATION AL

Slave Properties
Name [SIave_Nl_Dm

FDL Address 1
™ Walchdog [
min T_sdr 1 [-255) Then select the mounted modules
Group identification number " Gp1 I Gp2 | Gp3 [ Gpé of the ST SyStem (See next page)-
[T Gp5 I Gip6 [ Gp7 [ Gip8
vV Slave is active [” Sync (Output] |~ Freeze (Input)
I [ Initialize slave when failing to respond
[~ Swap /0 Bytes in Master
DP V12 Slave Parameters |
oK Cancel | Default User Param. | Select Modules
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® Select modules

Slave Modules El
Info
7 Modules installed B4 are possible Max. Data size 304 Bute[s)
1/0 usage 22 /22 Buyte(s] Max |/0sizes 152 /7 152  Byte(s)
User_Prm_Data usage 12 Bytels) Max. User_Prm_Data size 97 Bytels)
Module Configuration
Available Modules [Slot] Installed Module
ST1H-PB 32pts.-whole consistent & [000] ST1H-PB 32pts.-word consistent
ST1H-PB B4pts.-whole consistent [001] ST1PSD 20244 -
ST1H-PB 128pts.-whole consistent |~ [002) ST1X4-DE1 4747 -/ -
ST1H-PB 256pts.-whole consistent Add before | |[003]ST1Y2-TPE3 20204
ST1H-PB 32pts.-word consistent [004) ST1PDD 27214 -
ST1H-PB B4pts.-word consistent Add after [005] ST1AD 2V (without Ww) 4/ 47 2/
ST1H-PB 128pts.-word consistent [006] ST1DAZV(without \Wr) 4/ 470/ 2
ST1H-PB 256pts.-word consistent
ST1PSD 21211 - Bemove
ST1PDD 27211 -
ST1X2DE1 20201 - v
oK | Cancel |

@ Make PLC settings for input and output devices.

EMLLSOH GX Configurator-DP - [Testdp2.dp2]

oo File [ERON Onine Tools Wiew Window Hel D Select Slave Specific Transfer
MxChange Support Chri+M - _ :
E_E 65D Device-Database Ctri+G PLC and GX IEC Develope

PLC and GX IEC Ioper (GID) Settings

2 | l

Data Transfer using
# Copy Instructions
&4 7

Slave_Nr_001

[ | oK I Abbrechen

S f
Opens the PLC and GX IEC Developer (GID) settings d FX-CPU (RS232) COM 1

17 -4 2 MITSUBISHI ELECTRIC



PROFIBUS/DP Communication Configuring the PROFIBUS/DP Network

Slave Specific Transfer

FROFIBUS Master

2 (Qosarie &

. = g reen DU W ] Wbttt | T Type |t 6] Clana | matar s Adiians |
I B - o EEIEES
. e Mo et ot
g s
# sroece
o e Input Device (D1000)
g e Output Device (D2000)
‘ T LA e
i Foewen

Right mouse ¢lick

g

Insert DP-Slave

Slawe_Nr_001

[1] IjO Mapping

® 1/0 mapping

K 170 Mapping

B |DUT Var. Ident] Identifier | DUT Type |llumber B Class |  Buffer MIT-Address |
= ' 1: Slave_Nr_001 (ST1H-PE)
' STIH-PB 32pts.-word consistent
Ewo Mapping E‘
- | FX3U-64DP-M [ vu.w Ideritier | ouT Type [tumber Ele|  Class  [Global [User MIT|  Bufter MIT-Address

- . 1: Slave_Nr_001 (ST1H-PB)

' STIH-PB 32pts,-word consistent

' STIPSD 2204~

# snvzees 2/2f--
’ STIPDD 21241~

! ST1ADZ-V(without Ww) 4/ 4/ 2/ 0

' STIDAZ-W(without Wr) 4] 4/ 07 2

&
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Configuring the PROFIBUS/DP Network PROFIBUS/DP Communication

Before download please select Transfer Setup

o File  Setup Tools  View Window Help -1 I 26

D5

Start{Stop PROFIBUS l:aus Master

_—

Transfer Setup

Transfer Setup List

Transfer Setup Names

Taiget PLC N m’ o -wﬁd‘,ll - 0]
ew
PLC Series |3 Configure
PLC Type IF)(jJ Delete Connection chareel ist I
Apply Other watioriCooustencarewakl  PLC drect coupled selling I
Madule Slat |U 063 g - -
&) Toat | Conreciion tesl
[ | PCwps |
[ok ] cance | g.ﬁwﬂgsﬁ
117 Ny
. -c;.J N['r'nJam .mj. EE:.I i = |
Accesang host tken
Case
< 3
Opens the transfer setup dialog. FA-CPURSZ232) COM 1 Copy Instr. NUM

@ Transfer configuration to PROFIBUS/DP master module.

EMtLSOH GX Configurator-DP - [Testdp2.dp2] | Ead
o0 File Setup Online Tools View Window Help - X

D[s(u| &8 &= 8 [ i

IPROFIBUS Master

0]
=il

Modify Settings
1fO Mapping

Download to Module. ..

Verify
Upload Config. Image
Download Config. Image

Slave_Nr_001
)

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.

E MELSOFT GX Configurator-DP - [Testdp2.dp2]

oe B Setup Online Tools View Window Help

Mew Crri+N .
Open.., Ctrl+O m_ll

Close BUS Master
Select the POU file (for FX3U)
Save As.., L
-l B B
Change Master Type Configuration Image ] CJHMI_Test Li386 |
Print... Crl4p ) Hoermann ) IDR-BLOK Y0D422-0L0C-|
Page Setup _JHolger I 1gor
) HSE ) Ingenerf
1 Testdp2.dp2 LMY liorch
2 untitled . dp2 LJHVS iorch_Komp
3 D:\IngenerfiGX Dev 7,dp2 [
4 Oven1-DP,dp2 < ¥
Exit -0 a Dateiname:  [test asc | Speichem I
Dateityp: |GID POU ASCII Files [*.asc) »|  Abbrechen |

Slave_Nr_001

[l

@ 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 IEC Developer - [MAIN_PRG_LD [PRG] Body [L

Mok project Obiect Edt Tooks Onine Debug View Extras Window

| D tiew.. et 1= B MR F L F
L@ oen. who | —
=,
B sve
Y savess..
B s
{44 guid shitsarss @ Export...
£ Rebuild sl Shift 448 +C patt ta EQrom
Transfer » LUpdate Libr
Onjne Program Change  Shift+Ctri+D yerify...

7] x|
Suchenin. | '3 AU B
I;‘Ibomu
P _sT_DP

Dateipame:  |IP_POE a5 I Offrien |
Dateiyp: ~ |ASClHmport [ 8:<) |  Abbeachen i
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The POUs Copy_Pou and
Profibus_init were generated
automatically.

‘48 POU_Pool
-9 Copy_Pou [PRG]
#-O8" MAIN_PRG_LD [PRG]
- Q8" Profibus_Init [PRG]

| (" Exchange PLC data with Profibus DP *)
| (" Module Type FX3U-64DP-M: Mode 3 %)
LD mME000

:: FROM_M K1 K5 K1 TEMP_YYORD (* read profibus start ready flag )
| WORD_TO_BOOL_E TEMP_WORD DATA_EXCHANGE_FLAG

| LD DATA_EXCHANGE_FLAG
il FROM_M K1 KB4 K4 DP_ARRAY_INPUT_CONSISTENCY_WORDI[D] (" read input consistency flag ™)
| FROM_M K1 K92 K4 DP_ARRAY_OUTPUT_CONSISTENCY_WORDI|D] (* read output consistency flag %)

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_WORD[2], DP_ARRAY_TEMP_INT[2]
WORD_TO_INT_E DP_ARRAY_OUTPUT_CONSISTENCY_WORD[3], DP_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,DP_ARRAY_OUTPUT_CONSISTENCY[32]

INT_TO_BITARR_E DP_ARRAY_TEMP_INT[3]. K16, DP_ARRAY_OUTPUT_CONSISTENCY[48]
WORD_TO_INT_E DP_ARRAY_INPUT_CONSISTENCY_WORD[D], DP_ARRAY_TEMP_INT[O]
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_WORD[3], DP_ARRAY_TEMP_INT[3]
INT_TO_BITARR_E DP_ARRAY_TEMP_INT[0],K16 DP_ARRAY_INPUT_CONSISTENCY[O]

| INT_TO_BITARR_E DP_ARRAY_TEMP_INT[1],K16,DP_ARRAY _INPUT_CONSISTENCY(16]
INT_TO_BITARR_E DP_ARRAY_TEMP_INT[2] K16, DP_ARRAY _INPUT_CONSISTENCY[32]
| INT_TO_BITARR_E DP_ARRAY _TEMP_INT[3] K16 DP_ARRAY_INPUT_CONSISTENC Y[48]

| (" write output data after profibus start is possible %)
(" Output data ™)

LD DATA_EXCHANGE_FLAG
AND DP_ARRAY_OUTPUT_CONSISTENCY[D] (" 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

18 Ethernet Communications

This section provides a step-by-step guide to setting up a Ethernet module FX3U-ENET using
FX Configurator-EN.

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 a GT15 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.

PC with SCADA software GT SoftGOT1000

and PLC programming software

(Connected via MX components or direct GT1575 HMI with optional Ethernet interface
Ethernet driver) GT15-J71E71-100

IP address: 192.168.1.2

PC with PLC programming software,

FX Configurator-EN (for configuration of
the Ethernet module) and GT Designer2
(for configuration of the GOT)

* For the case that a HMI of the E1000 series is used instead of a GOT, the settings in the software E-Designer are
shown in section 18.5.
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Configuring the PC on the Ethernet Ethernet Communications

18.1 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 in the PC.
Please note that after changing IP address, the PC may require a restart.
Internet Protocol (TCP/IP) Properties
General
“ou can get IP settings assigned automatically if your network supparts
thiz capability. Otherwize, you need to ask vour netwaork. admiristrator for
the appropriate P settings.
C.'l Obtair an 1P address autamaticaly
(#) Uze the following IP address:
|P address; 192 188 . 1 1EIE|
S ubret mashk: .55, 0
Defaul gateway, [
(#) Use the following ONS server addresses:
FPrefened DMS zemver [
Alternate DNS server
i 0K ] [ Cancel J
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Ethernet Communications Configuring the FX3U-ENET by FX Configurator-EN

18.2 Configuring the FX3U-ENET by FX Configurator-EN

® Openthe FX Configurator-EN and start the setting of the ETHERNET module FX3U-ENET.

Et_ FX Configurator-EN (Unset file) - [Bthemet settings]

@ Now select the special function module address of the FX3u-ENET. Special function mod-
ules connected to the right side of the base unit are counted from left to right. If the
FX3U-ENET is the first special function module select Module 0.
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(® Openthe Operational Settings and take over the settings shown below in red frames. The
IP address 192.168.1.101 of the FX3U-ENET corresponds to the requirements of your net-
work if your network IP is 192.168.1.1.

Ef___ FX Configurator-EN (Unset file) - [BEhemet operational settings]

Ey

5l ~
[ ~
B — ~
2 | -
R ~
b F
R -
- ~

KIRIRIKIRIES
} ﬂjﬁﬂﬂﬂ!ﬂ

W
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Ethernet Communications Configuring the FX3U-ENET by FX Configurator-EN

® In the Ethernet Module settings, click on Transfer Setup and take over the settings
shown below in the red frame.

® Click on Writein the Ethernet Module settings. As you see, the transfer speed for COM1
is set to 115.2 Kbps.

In the dialogue window Write to Ethernet Module click on Write and transfer your settings
to the PLC. Confirm displayed messages with YES resp. OK.
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Ethernet Communications

Now you can confirm the completion of the initial processing by issuing a PING command to the
FX3U-ENET. The ping command is provided by Microsoft® Windows. Shown below is an exam-

ple for normal completion.

C:\>ping 192.0.1.254... Remark: Execute the ping command
Pinging 192.168.1.101 with 32 bytes of data:

Reply from 192.168.1.101: bytes=32 time=1ms TTL=250
Reply from 192.168.1.101: bytes=32 time=1ms TTL=250
Reply from 192.168.1.101: bytes=32 time=1ms TTL=250
Reply from 192.168.1.101: bytes=32 time=1ms TTL=250
Ping statistics for 192.168.1.101:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss)
Approximate round trip times in milli-seconds:

Minimum = 1ms, Maximum = 1ms, Average = 1ms
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Ethernet Communications Configuring GX IEC Developer to access the PLC on Ethernet

18.3 Configuring GX IEC Developer to access the PLC
on Ethernet

Please make the following settings in order to access the PLC via an Ethernet network and an
Ethernet interface module.

@ From the Online menu, select Transfer Setup and then Ports:

Ethernet Communication - GX IEC Developer

|| Project object Edit 11:u:-|s|0n|_ina Debug Yiew Egxtras Window Help

=& &&

Yo ansfer Setup
_|x‘_' By Transfer Setur

Ethernet Communication —— D start Moritoring Ctrl4+FB
Skap Manitarin ol ==
P Project [c\MELSEC\GX D0 220p Monitsring £
Transfer Setup 70 s T Xl
[o | | B | | |
Serial CC IE Cant METII] CC-Link, Ethernet FLC AF SEE
USE META10[H] board board board board bioard et
board J.L!
| COmM IEEIM 1 Tranzmission speed|115.2Kbps |
PLC side I/F W ‘ ‘ 'E
FLC CCIE Cont  MMETII] CC-Link Ethernet C24 G4 Buz
module HETA0H] module module module module
madule j_'l
FI M mnde [FXCPU
GX IEC Developer 7.04

! Present setting will be lost on selection of new item. Do you wish to
A

& < 2 3 3
] . continue ection channel list..

Mo specific | Hirect coupled setting
Ja I Nein
Tinne out [£

‘ ‘ = et snetET

I j‘-

Connection best

FLC type |
C24  CCIE Cont  METII) CC-Link  Ethemnet
NET/10(H] _ : B
‘ = Gl e R FeethtE =
J J J J Syztem image...
‘ ‘ ‘ ‘ e et TEL (FXCPU)..
C24 CCIE Cont  MET[I] CC-Link  Ethernet
MET/A10[H) TeraePLE ak
Acceszing host station I
Cloze

(@ Thedefault connection is for the PC Side I/F to 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).

Training Manual GX IEC Developer 18-7



Configuring GX IEC Developer to access the PLC on Ethernet

Ethernet Communications

Transfer Setup
I I P R B
Serial CC IE Cant WETIIN CC-Link Ethernet Pl AF Eh e
USE META10(H)] board board bioard board board net
board L!_'i
PLC side I/F ‘ ‘ ‘ IEI ‘ ‘ ‘
REE CCIE Cant  MMET[I] CC-Link Ethernet C24 G4 Bus
module HETA0[H] module module module module
rodule .*_I_"I

Computer bipe EFXSU-ENET

IP address / Host [0.0.0.0

I

Mo gpecification  Other station]Single networlk

|

Other station[Co-existence network)

Connection channel list...

PLC direct coupled zetting

| Time out [Sec.] |3D Fietry times Ilj ‘ it
e Tiarmetssten
| N I T
FLC type I
C24  CCIE Cont  MET] CC-Link  Ethemnet
NET/0[H) MU D
| = i e £z}
J J J J Syztem image...
‘ ‘ ‘ TEL [F=CFU]...
C24 CCIE Cont  MET() CC-Link  Ethernet
MET/10[H] oL 0K
[ Accessing other station I
Cloze

® Next, double click on Ethernet module under PLC side I/F as shown above. This will open
up the dialogue to allow the settings for the Ethernet interface module used.

NOTE There is no need to specify a port number, as the programming software will use a
MELSOFT Protocol dedicated port by default.
|
PLC side I/F ‘ ‘ ‘ E ‘ ‘ ‘
FLC CCIECont MMET(  CClink | Ethemet C24 G4 Bus
madule MET/10[H] module module rmodule rodule
madule ‘-_!d
Computer type [FX3U-ENET P address / Host [0.0.0.0
PLC side I/F detailed setting of Ethemet module
oK l hannel izt
Mo zp FLD iFXSU-ENET LI Cancel | pled zetting
| Time ¢
| on kest
| 1P address | 192 1601 IP irput format | DEC. =] |
|_ " Host Mame I
@ Click OK when done.
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Ethernet Communications

Configuring GX IEC Developer to access the PLC on Ethernet

This will complete the setting, making the dialogue look as shown below.

(® Click Connection test to confirm the settings are correct. Then click OK when finished.

olle, ‘

Serial CC IE Cont MET[II] CC-Link Ethernet PLC AF e
USE META10(H)] board board board board board net
board J_'i
FLC zide I/F IEI
REE CCIE Cont  MMET(I CC-Link Ethernet C24 G4 Bus
module HETA0[H] module module module module
radule _4_|_>|
Computer type |F3L-ENET IP addrass / Host| [192.168.1.101 |

s

Mo zpecification  Other station]Single networlk

Other station[Co-existence network)

Connection channel list...

PLC direct coupled setting

Time out [Sec.] |3D Fietry times ||:| oM st
e Traraet systen;
MNetwork ‘ ‘ ET lﬁ
ouke ﬁ -
L PLL type |
C24  CCIE Cont  MET(I CC-Link  Ethemnet
e 0 e e = = 2l I
J J J J Syztem image. .
‘ ‘ ‘ Il e sy TEL [FXCFUL..
C24 CCIE Cont  MET(I) CC-Link  Ethernet
MET/10[H] TamebPLE 0k
[ Accessing other station I
Cloze

NOTE

lowing two figures.

PLC side I/F detailed setting of Ethemet module E3

PLC [P3U-ENET
& |P address co oAz M
= Host Mame I

[

ila) IF input format

The IP address can be entered also in hexadecimal format. This option is shown in the fol-

Cancel |

Training Manual GX IEC Developer




Configuring GX IEC Developer to access the PLC on Ethernet

Ethernet Communications

Serial CC IE Cont METIIN CC-Link, Ethernet B AF
USE MET0[H] board board bioard bioard bioard et
board J_’_!
PLC side |/F ‘ ‘ ‘ I[l ‘ ‘ ‘
PLC CCIE Cont  MMET(I] CC-Link. Ethernet C24 G4 Bus
module HET/10H] module module module module
Ll j_"l
IP address £ Host IED.AB.D'I 5

Computer type !FXSU-ENET

o

Mo zpecification  Qther station[Single network

|

Other station]Co-existence netwark)

Connection channel list...

PLC direct coupled zetting

Connection test

‘ Tirme out [Sec.] |3D Rty times ||:|
e— = [ErEet susteny
| R |
FLC type |
C24  CCIE Cont  METII) CC-Link  Ethemet
NET/10[H) ; . el
‘ | et BRI e —
J J J J System image...
‘ ‘ ‘ 12 34 TEL [FXCPUJ...
C24 CCIE Cont  METII) CC-Link  Ethemet
MET/10H] Terdet PLE ak
Arnceszsing other station I
Cloze

2 MITSUBISHI ELECTRIC
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Ethernet Communications Setting up a HMI of the GOT1000 Series (GT12, GT15 or GT16)

18.4 Setting up a HMI of the GOT1000 Series (GT12,
GT15 or GT16)

(@ Please start GT-Designer2 and open a new project. In the Project Navigator window, dou-
ble click on System Settings and make the settings shown below.

ﬂ Sypstem Environment
B Sustem Settings GOT Type: i,-']T 15 =5/ 540x4 0]
E- Proect Title
"Bl Ausliaty Setting Controller Type CH 1: | MELSECFXEthemet)
Sypztem |nformation
Screen Switching

Le

Led

iy Secuity CH'Z |N|:|ne j
151 Key Window
-y Dialog"Window CH 3 |N0ne ﬂ

s Switching Station No
L Video/AGH

RGE / =
+f| Print Format CH4 |N0ne —I
. Communication Settings
ﬁ GOT Setup Detault Drive Name: |.-'3-. Standard CF Card j
Language Switching
Clock Setting Froject Folder. |F‘n3|en:t'|
Startup Logo
Color Settings, | 256 j

¥ B5536 colors are used to display the image data
Standard Font

Font Control |.Japane&e j

1Bdot Standard Font &+ Gothic  Mincho

@ Inthe System Enviroment, double click on Communication Settings and make the set-
tings shown below.

"!‘ Swstem Enviranment
System Settings
% [ig Project Title Standaid I/F Settings

- "ll] Auriiary Setting CHNo I4F B fiuer
%3] System Information .
A 8 creen Switching ceakiient | R [ Hane =] [Cetailseting .

Ezw; - Standard 12 [5- -] [058 [FostPr) =]
L Dialog Window
- ¥3% Swilching Station Mo, Extend I/F Settings:

Sy en/RGE Extend I#F-1: CHMao.  Diiver

@ Print Format Tst ||1 j IEthemet[FXl j” Digtal Setting... ||
Communication 5 eftings

GOT Sstup nd IU j INone j Dietal Getting... |

B Language Switching
% Clock Setting 3d IU j INune j Wetal Sethng,.,

Starbup Logo

v Uge Communication Seltings

Extend [#F-2: CHMNo.  Diiver

Tst II] ;I INDnB j Detal Seting.. |
nd ID L‘ INone ;I Dietai Seftting... |
3d ID ;I INune j [etal Setling,. |

0K I Cancel | Lppls I

® Then, in the Communication Settings window, click on Detail Setting.
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Setting up a HMI of the GOT1000 Series (GT12, GT15 or GT16)

Ethernet Communications

@ As shown on the right, Communication Detail Settings i LI

enter the details of the net-
work in use and the IP
address of the GOT.

Driver:
GOT NET Mo.:
GOT PLC No.:

GOT IP Addiess:

GOT Part Mo

Communication:

Ethemet Download:

Detault Gateway:
Subnet Mask
Retmy:

Startup Time:
Timeout Time:

Delay Time:

[ o | concel |

IEthemet[F‘fC]

fi
1

Lk Lk

|192 168.1.2

Select from IFP Label

|
List... |

y -

5019 -

5014 =

Lk

|[].I1[].[]

|255 255.255.0
[Times)

[Sec)

m

(Sec)

0 (% 10 ms)

il

® In the Project Navigator, select:
Common Settings -> Ethernet
to set up the connected PLC and the asso-

ciated IP address.

= @ Froject

|»

(] Base Screen

(] Window Screen

(2] Report Screen

E-(] Common Settings
5 System Environment
~-&% HAeport
&8 Hard Copy
; [j Operation Panel
-0 Bar Code
L -'31! Status Dbservation
L@ Time Action
-] Advanced Alaim
B4 Alarm History
{1 Advanced Recipe
bt % Recipe

-2 Logging

-H=) Seript

--¢a= Object Seript Symbol

B

~-ify Operation Log

; - Routing Information Set
~-men Galeway Sever

B Gateway Client

-5 Mail

-FIE FTP =

18-12
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Ethernet Communications

Setting up a HMI of the GOT1000 Series (GT12, GT15 or GT16)

® The following dialogue window will be displayed. Click on Add.

I Fthernet m l

[ o ]

Cancel |

Delete

i

i

Set to Host

@ Click on the Type column and select the type of PLC.

Type

Fx

L

AB[E therd et/IP|

WTET
AJF10OET
a1
TESEAE
YOROGAW

When selecting the PLC, certain settings (e.g. the Port No.) are taken over as defaults.

Please make the remaining settings.

i Fthernet m

Host | MM Mo, | PLC Mo Type IP address

Part No.

Communication

1 e 1 4 FX 192.168.1.101

5551

Delete

id;

Training Manual GX IEC Developer
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Setting up a HMI of the E1000 series Ethernet Communications

18.5 Setting up a HMI of the E1000 series

The settings shown in this section are only necessary when a HMI of the E1000 series is con-
nected to the network instead of a GOT series HMI.

@ Please open a new E-Designer project.

DFEEET (S e s e

(= Open... Ci=0 | =R

Update ES0-ES10 Drivers From it
Update E1012-E1022 Drivers From »
Update E1032-E1151 Drivers From *

Becent He

E'ii

@ Next, a dialogue window allowing the settings for the HMI used and the connected PLC is

opened.
Project Properties E|
- Operator Terminal
ES0 1.0x Ehar_]gg.,_--[
~ Contraller systems
~ Contraller 1
F¥ CPU Pratocol/F¥ Series 313 Changs... |
i lontrllEn 2
| Change...
= Ealonschenme:
| R e |
[ ok ] cancel |
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Ethernet Communications Setting up a HMI of the E1000 series

(® Select the operator terminal. Select Operaine: Tesmirid x|

Dperator Terminal "Yerzion

ES10 || 1.02

E1012 _I 1.1=

E1022 1.2+

E1032 1.3

E1041 Landscape
E1041 Partrait

E1043 Landzzape

E1043 Partrait

E1060

E10E1 Landzcape

E10E1 Portrait

E1062

E1063 Landzzape

E1063 Partrait
E1070
II:‘II'I?‘I Dimrbr =ik LI ﬂl

@ Select the PLC Select Driver for controller 1

Brand name Frotocol
GE ;I Alphaz
Hitachi A-SERIES [C24]
[ A-SERIES [CPU]
|dec A-Senesz [EV1]
J1939 Freqral FR-& PLC
Johnzon Controls Fe[3U1 ADPARD
k.EB
F.EYEMCE J F#-SERIES SERIAL
F.opa MC Protocal
Lenze Clnd A0 Profibus DP
LS Cnd/Q-5ERIES [C24)
FATSUSHITA Cna/Q-5ERIES [CPU)

l! Ln&/Q-5ERIES [ET1)
MFI SERWIM

k. I Cancel |

® Click OK o confitm the selecion.

— Operator Terminal

!E'I 071 Landscape 1.5x Change... |

~ Controller systems

~ Controller 1

3L ETHERNET ‘
— Controller 2

| Change... ‘

- LGl sEheme

| [EhaEmge; |

aK Cancel |
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Setting up a HMI of the E1000 series

Ethernet Communications

(® Open the properties of the peripherals. (Right click on peripherals, than click on
properties.)

E E-Designer - Project 1

Fie Edt View Functions Setup Project Transfer Window Help

J D F Rl |S TN

& ¥ B = H

roject Manager

E-#E Project1
-] Blocks
-] Alams
~4{@&) Time Channels
-4 Password
-@ Message Library

@ Macros
Recipe
Data Logging

]_| Peripherals

@ Open the properties of the TCP/IP connection.

| Peripheral Configuration

JIE-TE:-:t ll I.-'i'xrial ﬂ_l12

~-zm COM1 [R5-422, 3600, None, 8, 1]
@ COM2 [RS-232C, 9600, Mane, 8, 1]
9 HMI Tools
L SR

=[] Ethemet
=-@D Contraller 1

@ F3 ETHERMET/F<3U ETHERMET 4.02.00

----- l'_"l—l? TCRAP connection 1, 192.168.1.1
""" M Ex Properies
I'_—'Iﬁ' U e oo Right-click to edit.
¢ Printer

----- o Mo Protocol Mode
(=8 Controller 2
. m
----- EE Tranzparent mode
----- l?—l? TCRARP connection 2, 19216811
A M odem

g WkepNet

=

18- 16
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Ethernet Communications Setting up a HMI of the E1000 series

Please enter a name for the connection and By ol @ o ——

the IP address of the FX3U-ENET used for

the connection. Carnection nare: “Etth”ELD EMmo |

Hozt configuration: I M anual ;I

~ TCRAF Froperties

|IP addresz: I'IEE.'IEB.'I.'IEI'I
Subnet rmazk; |255.255.255.D

[Gateway: IEI.EI. 0o
Primary DNS:  [0.0.0.0

Secondary DNS: [0.0.0.0

K I Cancel

When a HMI of the E1000 series is connected to the network, the following setting is required for
the FX3U-ENET (refer to section 18.2, step @):

gE FX Configurator-EN D A\Temp\E1000_series fen - [Bhemet open settings]

File WView Help
[E =
i ' s Transmission
Frotocol Open system Fixed buffes naFr:ixr:ﬁani?an Eeiwrg m?%ﬁ::m H?;ﬂon t;—éimfiqp t“’gﬁ‘::im
procedure shet {DEC) address i
4 uoP - w |Recsive  w |Procedure exist(MC) w |Disable = |No confirm | w 1281| 192488. 1. 2 85535
2 - - - - - -
a2 - - - - - -
4 - - - - - -
B - - - - - -
a8 - - - - - -
T - - - - - -
8 - w - - - -
End Cancel
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Communication via MX Component Ethernet Communications

18.6

Communication via MX Component

MX Component is a tool designed to implement communication from a Personal Computer to
the PLC without any knowledge of communication protocols and modules. MX Component is a
powerful, user-friendly tools that make it very easy to connect your Mitsubishi PLC with the PC
world.

MX Component supports serial CPU port connection, serial computer links (RS232C, RS422)
and networks (Ethernet, CC-Link, MELSEC).

The following figures show the easy way for creating of communication betweena PCand a PLC
via MX Component.

@ Start the Communication Setting Utility and select the Wizard.

LI, Communication Setup Utility o =]

Menu  Help
Target sefting | List view | Connection test

Legical atation number |[IZfJ(3U j Wizard.. Delete.. I
___g | Serial =
T e
PC IIF |com CPU type FX3U(C}
Time-out [Toooo ms Transmission spesd 115200 bps
Control ETR or HTS

18-18
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Ethernet Communications Communication via MX Component

@ First you must define the Logical station number.

Communication Setting Wizard - Introduction ﬂ

Thiz Communication Setting Wizard will =&t the
communication information for ACT.

You can press Back at any time to change yvour
selections.

Pleaze click Next to begin.

Pleaze select the logical station number.

Logical =tation number I 2 'l
o | |

® Next, configure the Communication Settings on the PC side. (Select the Ethernet
board.)

Communication Setting Wizard - PC side . il

Please zelect the PC =side I'F

PC side IF Ethernet board j
— Communication sef Serial
us8e

Connect module | \E| SECNET/O board
MELSECMET/H board
MELSECMHET/G board
CC-Link board

CPU board

Q Series Bus
GX Simulator
Wodem

Time out I 0000 me

Cancel | < Back | Mext = l Firrizty |
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Communication via MX Component Ethernet Communications

@ Select the FX-ENET(-ADP).

Communication Setting Wizard - PC side _5[

Pleaze =elect the PC side UF

| PC =ide IF
— Communication setting

Connect module IFX—ENET(—ADP} "l

Time out | 60000 | ms

Cancel | < Back | Mext = | Firish

(® Enter the IP address of the Ethernet interface module.

Communication Setting Wizard - PLC side x|

Pleaze =elect the PLC =ide I'F

PLCsideUF  |Ethernet module |
— Communication setting

Module type [Fxener -
Host(lP Address) | 192.168.1.101

Cancel | = Back Next = | izt |

18-20 2 MITSUBISHI ELECTRIC



Ethernet Communications Communication via MX Component

® Select the correct CPU type.

Communication Setting Wizard - Network - ﬂ
Pleaze =elect the Netwaork

Station type Hos=t =station
CPU type [Fauce) -]

Cancel | = Back Next = | Eirmisty |

@ For the conclusion of the configuration define a name and press the Finish button.

Communication Setting Wizard - Finished . x|

The Communication wizard has finished collecting
information.

Pleaze Finigh o build the logical station number.

Comment

FX Communicatio n|

Cancel | < Back et = | Finizh I
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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.

L, Communication Setup Utility

Menu Help

Target setting | List view l Connection testl

i =101 ]

Logical station number IZ:FX Communication j Wizard.. Delete.. I
| S | Ethernet
s
PC VF Ethernet CPU type FX3U(C)
Time-out EI}UDI} ms Module type FX-ENET
Host(IP Address) 152.168.1.101

The message Communication test is successful indicates that your configuration is correct.

L, Communication Setup Utility

Menu  Help

Targetseting |List view' Connectien test|

Logiczl station number |2:FX Communication

=l Wizard, |  Delete. |
In
....—é; | Ethernst MIIE
] Ll
st /_I_
PCIF FEtherne: CPU type FaULC)
Time-out 0000 ms Module type FX-ENET
HOSMP Address) 192.168.1.101 [ i i vy =|
B)  communcweniety
\r
=1

After configuring the communication paths you can access all controller devices (read/write)
with Microsoft programming languages like MS Visual Basic, MS C++ etc.

18 - 22
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Appendix

Special Relays

A

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.
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Special Relays Appendix

A.1.1 PLC Status Diagnostic Information (M8000 to M8009)
Special Relay Read | Write CPU Function
o monier | e ]
monitor
M8000 ® - (NO contact) ‘ ‘
M8004 ,7
RUN monitor M8000
M8001 o — FX1s
EXAN (NC contact) 8001
FX2N
FX2NC
FX3G
FX3u
. FX3uc Initial pulse y H H
M8002 ® (NO contact) poo2
M8003
Initial pulse —>| |<—
M8003 —
. (NC contact) 1 scan time
M8004 () — Error occurrence
M8005 PY _ FX2N Battery voltage low (ON when battery voltage is below the
FX2NC value set in D8006)
FX3G ) -
M8006 ® . FX3U Battery error latch (M8006 is set when battery voltage low is
EX3UC detected)
M8007 () — FX2N Momentary power failure
FX2NC
M8008 () — FX3u Power failure detected
FX3uc
FX2N
FX2NC
M8009 () — FX3G 24V DC down (service power supply)
FX3u
FX3uc
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
M8011 ® - ON and OFF in 10 ms cycle (ON: 5 ms, OFF: 5 ms)
100 ms clock pulse
M8012 o o ON and OFF in 100 ms cycle (ON: 50 ms, OFF: 50 ms)
1 s clock pulse
MBEOIS o - ON and OFF in 1 s cycle (ON: 500 ms, OFF: 500 ms)
FX1S 1 min clock pulse
M8O14 ® - XN | ONand OFF in 1 min cycle (ON: 30 s, OFF: 30'5)
M8015 [ ) [ ) FX2NC Clock stop and preset (For real time clock)
Eisﬁ Time read display is stopped (For real time clock)
M8016 [ ) — FX3?EJC 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
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Appendix Special Relays
A.1.3 PLC Operation Mode (M8030 to M8039)
Special relay Read | Write CPU Function
FX2N
EX2NC Battery LED OFF
M8030 o — FX3G When M8030 set to ON, LED on PLC is not lit even if battery
FX3u voltage low is detected.
FX3uc
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 are
Latch memory all cleared to zero. However, file registers
M8032 o o clear y (D) in program memory, and extension
file registers (ER) in the memory cas-
FX1s
FXAN sette are not cleared.
FX2N Memory hold STOP
M8033 [ ] ( ] FX2NC, | When PLC is switched from RUN to STOP, image memory
FXsG and data memory are retained.
FX3u
FX3UC All outputs disable
M8034 o o All external output contacts of the PLC are turned OFF. The
program however is still executed.
M8035 [ ) [ ) Forced RUN mode
M8036 [ ) [ ) Forced RUN signal
M8037 [ ) [ ) Forced STOP signal
FX1s
FX1N
FX2N (V2.0
or later) Communication parameter setting flag
M8038 - ® FX2NC (for N:N network setting)
FX3G
FX3u
FX3uc
FX1S
FX1N
FX2N Constant scan mode
M8039 o o FX2NC | When M8039 is ON, PLC waits until scan time specified in
FX3G, D8039 and then executes cyclic operation.
FX3U
FX3uc
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A.1.4 Error Detection (M8060 to M8069)

Special relay Read | Write CPU Function

FXaN
FX2Ne
M8060 o — FX3G 1/0 configuration error
FX3u
FX3uc

FX1s
FXIN
FX2N
M8061 () — FX2NC PLC hardware error
FX3G
FX3u
FX3uc

FX2N
— FX2NC

FX3G Serial communication error [ch0]

PLC/Programming device communication error
M8062

Mm8063 ©
M8064
M8065
M8066

M8067 @
M8068

— FX1s Serial communication error 1 [ch1]

— FX1N Parameter error

FX2N Syntax error
FX2NC
— FX3G Ladder error

— FX3u Operation error
FX3uc

Operation error latch

FX2N
FXa2NC
M8069 — ) FX3G I/0 bus check @

FX3u
FX3uc

The operation varies according to a PLC: Cleared in an FX1S, FX1N, FX2N, FX1NC, or FX2NC when PLC switches
from STOP to RUN. Cleared in an FX3G, FX3U, and FX3UC PLC when the power supply is switched on
Serial communication error 2 [ch2] in FX3G, FX3U, and FX3ucC PLCs is detected by M8438.

Cleared when PLC switches from STOP to RUN.

When M8069 is ON, I/O bus check is executed.|f an error is detected, the error code 6130 is written to special reg-
ister 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 FXiN-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

Me113 ® L Ei}ﬁ Extension board FX1N-2AD-BD: ch2 input mode change
M8114 [ ) [ ) Extension board FX1N-4EX-BD: Input BX2

M8115 [ ) [ ) Extension board FX1N-4EX-BD: Input BX3

M8116 [ ) [ ) Extension board FX1N-2EYT-BD: Output BYO

M8117 o [ ) Extension board FX1N-2EYT-BD: Output BY1
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Appendix Special Relays
A.1.6 Analog Special Adapter and Adapter Boards for FX3G
Special relay Read | Write CPU Function
MB260 to MB269 [ ) — F)F(;(Sg@ Special relays for the 1st analog special adapter ©
[ ) — FX3c® Special relays for the 1st analog adapter board @
MB270 to M8279 [ ) — F)f;(fcu Special relays for the 2nd analog special adapter @
[ ) — FX3c® Special relays for the 2nd analog adapter board @
MB280 to M8289 [ ) — F)F(;(jg@ Special relays for the 3rd analog special adapter @
[ ) — FXsa Special relays for the 1st analog special adapter
[ ) — F'):()gjg’@ Special relays for the 4th analog special adapter @
M8290 to M8299 , ,
PY - FX3G Special relays for the 2nd analog special adapter

(FX3G6-40MLJ/J and FX3G-60MLI/CJ) only

® ® 6 06

Available in Version 2.00 or later

Available in Version 1.10 or later

The unit number of the analog special adapter is counted from the base units side.

Mounted to the expansion board connector of the base units FX3G-14MLJ/J or FX3G-24MLJ/] or to the left expan-
sion board connector (BD1) of the base units FX3G-40J/(] or FX3G-60MCI/C.

Mounted to the right expansion board connector (BD2) of the base units FX3G-400J/C] or FX3G-60MLJ/L.
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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/FX3G: 26Vyy
FX2N/FX2NC/FX3U/FX3UC: 24Vyy
(e. g. FX1N Version 1.00 — 26100)

E))?z Memory capacity
FX1 0002 — 2k steps (FX1S only)
2N 1 0004 —» 4k steps (FX2N/FX2NC only)

D8002 o - F|=Xx23’\:;c 0008 — 8k steps or more (not for FX1S)
FX3u If 16K steps or more "K8" is written to D8002 and "16", "32"

EX3uc or "64" is written to D8102.

Memory typ:
00H— RAM (Memory cassette)
01H— EPROM (Memory cassette)

D8003 [ ) — 02H— EEPROM (Memory cassette or flash memory)
0AH— EEPROM (Memory cassette or flash memory,
write-protected)

10H— Built-in memory in PLC

Error number (M)

D8004 [ ) — If D8004 contains e.g. the value 8060, special relay M8060 is
set.
D8005 — — FXoN Battery voltage (Example: "36" -> 3.6 V)
FXa2NC Low battery voltage detection level.
D8006 _ _ Eigﬁ Default settings:
FX2N/FX2NC: 3.0 V ("30")
FX3UC | Ex3a/FX3U/FX3UC: 2.7 V ("27")
FFXX22NNC Momentary power failure count
D8007 — — FX3U Operation frequency of M8007 is stored. Cleared at
EX3UC power-off.
EX2N Power failure detection
D8008 _ _ FX2NC Default settings:

FX3u FX2N/FX3U: 10 ms (AC power supply)
FX3uc FX2NC/FX3UC: 5 ms (DC power supply)

FX2N

24V DC failed device

D8009 — — FXane Minimum input device number of extension units and exten-
FX3G FX3u | _. g . ;
FX3UC sion power units in which 24V DC has failed.
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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 o — EQE Minimum value of scan time (in units of 0.1 ms)
FX2NC
FX3G : } . .

D8012 [ ) — FX3U Maximum value of scan time (in units of 0.1 ms)
FX3uc

D8013 o [ ) Real time clock: Seconds (0 to 59)

D8014 [ ) [ ) Real time clock: Minutes (0 to 59)
FX1s

D8015 (] [ ) FX1N Real time clock: Hours (0 to 23)
FX2N

D8016 [ ) [ ) FXaNC* Real time clock: Date (Day, 1 to 31)
FX3G

D8017 ) () FX3u Real time clock: Date (Month, 1 to 12)
FX3uc

D8018 o [ ) Real time clock: Date (Year, 0 to 99)

D8019 [ ) [ ) Real time clock: Day of the week (0 (Sunday) to 6 (Saturday))

*

For an FX2NC a memory card with integrated RTC must be installed.

A.2.3 PLC Operation Mode (D8030 to D8039)
Special Register| Read | Write CPU Function
D8030 o — E))?S Value of analog volume VR1 (Integer from 0 to 255)
1N
D8031 [ ) — FX3G Value of analog volume VR2 (Integer from 0 to 255)
D8032 — D8038 — — — Not used
FX1s
FX1N Constant scan duration
FX2N Default: 0 ms (in 1 ms steps)
D8039 — [ ) FX2NC
FX3G (Writes from system ROM at power ON)
FX3u Can be overwritten by program
FX3uc
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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
FX2N | is not actually loaded, M8060 is set to ON and the first device
D806 S . '?;(23'\:;0 numbfar of the erronecln,fs block is written to D8060
FX3U Meaning of the four digit code:
FX3UC 1st digit: 0 = Output, 1 = Input
2nd to 4th digit: First device number of the erroneous block
FX1S
FX1N
FX2N
D8061 [ ) — FX2NC Error code for PLC hardware error
FX3G
FX3U
FX3uc
FX2N,
FXaNC
FX3G Error code for PLC/PP communication error
D8062 o - FX3Uu
FX3uc
FX3G Error code for serial communication error [chO]
D8063 [ ) — Error code for serial communication error 1 [ch1]
D8064 [ ) — Error code for parameter error
D8065 [ ) — EX1S Error code for syntax error
D8066 [ ) — EXAN Error code for ladder error
D8067 () — FX2N Error code for operation error
'T:X)?yg Operation error step number latched
D8068* — [ ] FX3U In case of 32K steps or more, the step number is stored in
FX3uc [D8313, D8312].
Error step number of M8065 to M8067
D8069* o — In case of 32K steps or more, the 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 FX1n-1DA-BD: Digital output value ch.1
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A.2.6 Analog Special Adapter and Adapter Boards for FX3G
Special Register| Read | Write CPU Function
FX3u . . .
— Special registers for the 1st analog special adapter @
D8260 to D8269 et FXauc® P g 9P P
() — FX3c® Special registers for the 1st analog adapter board @
FX3u . . .
— Special registers for the 2nd analog special adapter @
D8270 to D8279 et Fxauc® P 9 9P P
[ ) — FX3c® Special registers for the 2nd analog adapter board ©®
FX3u . . .
— Special registers for the 3rd analog special adapter @
D8280 to D8289 et FXauc® P 9 9P P
[ ) — FXaa Special registers for the 1st analog special adapter
[ ) — F'):()efjg'@) Special registers for the 4th analog special adapter @
D8290 to D8299 - - :
Py _ FX3G Special registers for the 2nd analog special adapter
(FX3G-40MLJ/C] and FX3G-60MLI/L]) only

The unit number of the analog special adapter is counted from the base units side.

Mounted to the expansion board connector of the base units FX3G-14ML/[] or FX3G-24MLJ/] or to the left expan-
sion board connector (BD1) of the base units FX3G-40LJ/] or FX3G-60MLC/C.

Mounted to the right expansion board connector (BD2) of the base units FX3G-40LJ/C] or FX3G-60ML/C.
Available in Version 2.00 or later

® ®e ©06

Available in Version 1.10 or later
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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 N . .
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 I/O table creation error (CPU error)
hardware error )
When turning the power ON to the
baseunit, a 24V power failure occurs in | Check the power supply for
6106 | 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
6107 System configuration error units/blocks. A few special
function units/blocks are lim-
ited the number to connect.
0000 No error —
Comml;mtication 6201 Parity, overrun or framing error Check the cable connection
error between o between the programmin
PLC and program- 6202 Communication character error device and the PgLC Thisg
: ; D8062 P :
ming device 6203 Communication data sum check error | error may occur when a
(FXaN anld FXanc 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 computer link and pro-
gramming: Ensure the
6303 Communication data sum check error communication parame-
6304 Communication data format error ters are correctly 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
6308 N:N network parameter error applications.
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
commands.
6320 Inverter communication error e Wirin_g: (_)heck the com-
munication cables for
correct wiring.
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Error slEEL 2 Description Corrective Action
Register Code
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 AT . :
positioning instruction setting error
6409 Other setting error
A.3.2 Error codes 6501 to 6510

Special Error i . .
Error Register Code Description Corrective Action
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 labe| 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
counter input is used more than correctly.
once.
Device number is out of allowable
6505 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
Error =il Ly Description Corrective Action
Register Code
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
6616 No coil between MPS, MRD and MPP,
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, MCR, | cuit block or when the rela-
ireutt error | (interrupt pointer) or IRET. tionship between a pair of
FOR-NEXT instruch ina lovel instructions is incorrect.
6620 ; instruction 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

Special

Error

Error Register Code Description Corrective Action
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
. . the program, or check the
6703 Interrupt nesting level is 3 or more contents of the operands
6704 | FOR-NEXT instruction nesting level is 6 used in the applied
or more. instructions.”
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 File register is accessed without para-
6707 : : -
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
connected.
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
instructions.”
This error occurs when the
6710 Mismatch among parameters same device is used within

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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A.4

A.4.1

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 base unit, subtract the current consumption at the internal 24V DC

from the 24V DC service power supply.

— Forthe DC power type base 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.

Interface Adapter Boards and Communication Adapter Boards

Type

Number of occupied
1/0 points

Current consumption [mA]

5VDC

24 V DC (internal) | 24 V DC (external)

FX1Nn-232-BD

FXan-232-BD

20

FX3G-232-BD

FXsu-232-BD

20

FXin-422-BD

FXon-422-BD

60"

FX3G-422-BD

FXsu-422-BD

20"

FX1N-485-BD

FX2N-485-BD

60

FX3G-485-BD

FX3u-485-BD

40

FX3u-USB-BD

15

FXiN-CNV-BD

FXan-CNV-BD

FX3G6-CNV-BD

FX3u-CNV-BD

FX3G-2AD-BD

FXsG-1DA-BD

FX3G-8AV-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

Type Number of occupied Current consumption [mA]
I/0 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
1/0 points 5V DC 24 V DC (internal) | 24 V DC (external) At start up
FXau-4HSX-ADP — 30 30 0 30"
FX3u-2HSY-ADP — 30 60 0 120
FX3u-4AD-ADP — 15 0 40 —
FX3u-4DA-ADP — 15 0 150 —
FX3u-4AD-PNK-ADP — 15 0 50 —
FX3u-4AD-PT-ADP — 15 0 50 —
FX3u-4AD-PTW-ADP — 15 0 50 —
FX3u-4AD-TC-ADP — 15 0 45 —
FX3u-3A-ADP — 20 0 90 —
FXaonc-232ADP —_ 100 0 —_
FX3u-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 Numlif(; gfo ci,r::t(;upied Current consu.mption [mA]
5V DC 24 V DC (internal) | 24 V DC (external)

FX2on-8ER-ES/UL 16 - 125 0
FXan-8EX-ES/UL 8 — 50 0
FXan-16EX-ES/UL 16 — 100 0
FX2n-8EYR-ES/UL 8 — 75 0
FXon-8EYT-ESS/UL 8 — 75 0
FXan-16EYR-ES/UL 16 — 150 0
FXon-16EYT-ESS/UL 16 — 150 0
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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

FX3u-2HC 8 245 0 0 —
FX3u-4AD 8 110 0 90 —
FX3u-4DA 8 120 0 160 —
FX3u-4LC 8 160 0 50 —
FX3u-20SSC-H 8 100 0 220 —
FX2n-2AD 8 20 50 @ 0 170
FX2n-2DA 8 30 85 0 190
FXan-4AD 8 30 0 55 —
FX2n-4DA 8 30 0 200 —
FX2n-4AD-TC 8 30 0 50 —
FXon-4AD-PT 8 30 0 50 —
FX2n-8AD 8 50 0 80 —
FX2n-5A 8 70 0 90 —
FX2n-2LC 8 70 0 55 —
FXan-1HC 8 90 0 0 —
FXoN-1PG-E 8 55 0 40 —
FX2N-10PG 8 120 0 70@ —
FX2n-232IF 8 40 0 80 —
FXaN-16CCL-M 8@ 0 0 150 —
FX2n-32CCL-M 8 130 0 50 —
FX2N-32ASI-M 8@ 150 0 70 —
FXon-3A 30 90 @ 0 165
FX2n-10GM — —_ —
FX2n-20GM — — 10 —

@ When analog special function blocks (FX0N-3A, FX2N-2AD and FX2N-2DA) are connected to an input/ output po-
wered extension unit (FX2N-32ELC] or FX2N-48EL] ), the following limitation must be taken into consideration.
(When the blocks are connected to the base unit, this limitation is not applied.)

The total current consumption of the analog special function blocks (FXoN-3A, FX2N-2AD and FX2N-2DA) should
be less than the following current values.

- When connected to FX2N-32ELJ: 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 accord-
ing to the products connected to the network: (Number of remote 1/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.
NOTE | When applying a DC power type base unit, calculate the current consumption at startup.
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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 FXanc). 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 1/0 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 ans FX3uc) 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, FX1N and FX3G: 400mA; FXen-16MO-00
through FXan-32MO-00: 250 mA, FXen-48MO-00 through FXen-64MO-00: 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.

Memory battery

The battery protects the contents of the MELSEC PLC'’s volatile RAM memory in the
event of a power failure (FXan, FX2ne and FX3u only). It protects the latched ranges for
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.

RUN/STOP switch

MELSEC PLCs have two operating modes, RUN and STOP.

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 execu-
tion is stopped and it is possible to program the controller.
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