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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 1,000 V)

— 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 the PLC’s of Mitsubishi’s FX fam-
ily utilising the GX Developer Version 8 software package.

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

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

1.1 Modular PLC Training Hardware

There are various models of training rigs for Mitsubishis FX family. Most exercises within this
training manual are based around use of the facilities offered in these training systems. The
examples used in these course notes assume the following configuration:

® 6 Digital input simulator switches: X0-X5

@ Variable clock input (1-100 Hz and 0.1— 10 kHz): X7
® 6 Digital output LED indicators: YO-Y5
{
{

1 Special function block FX2N-5A with 4 analog inputs and 1 analog output

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

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

General Introduction to PLCs

2

2.1

2.1.1

2.1.2

2.1.3

The Hardware

General Introduction to PLCs

History & Development

Bedford Associates, founded by Richard Morley introduced the first Programmable Logic Con-
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&?erﬁfyl noise Good Excellent

Construction Easy to program Wiring - time consuming

Advanced instructions | Yes No

g:;&gi]zg 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 (covered in detail later in this document).

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

b M
—

Inout terminals Poll inputs and signal states
‘ P and save them in the process
image of the inputs

PLC program

Process image Instruction 1

of inputs —> Instruction 2
Instruction 3

Process image
of outputs P 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.
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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
M6 Store result
—
M1 M8013
> 4 — | (Yoo )—
M}QJ Control output
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

_ @/ q@ @ / g@ D / q@
modules connectable 2 8 4 4778 10¥/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.

Series 1/0s Type #\%uct’fs 2:‘: pc::t s Power supply Output type
10 FX18-10 MO-00 6 4

s 14 FX15-14 MO-00 8 6 if vDC Transistor
20 FX1s-20 MO-00O 12 8 100—240 V AC or relay
30 FX15-30 MO-00 16 14
14 FX1N-14 MO-00 8 6

N 24 FX1N-24 MO-00 14 10 35—24 vV DC Transistor
40 FX1N-40 MO-00 24 16 100-240 V AC or relay
60 FX1N-60 MO-00 36 24
16 FX2N-16 MO-00 8 8
32 FX2N-32 MO-00 16 16

Exon 48 FX2N-48 MO-00 24 24 ifr 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

e |2 FX2NG-32 MO-00 16 16 24V DO Transistor
64 FX2NC-64 MO-00 32 32 or relay
96 FX2NC-96 MO-00 48 48
14 FX3G-14M0/000 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-60M/000 36 24
16 FX3U-16 MO-00 8 8
32 FX3U-32 MO-00 16 16 24V DC S
48 FX3U-48 MO-00 24 24 or

FX3U 64 | FXau-64 MO-0O0 32 32 100-240V AC | OO
80 FX3U-80 MO-00 40 40
128 | FX3u-128 MO-00 64 64 100-240 V AC Irrarr:;,mr
16 FX3UcC-16MO/000 8 8

Fxauc |2 FXsuC-32M/o00 10 10 24V DC Transistor
64 FX3UC-64M/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, trig-
ger-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

2 MITSUBISHI ELECTRIC



The Hardware

Controller Design

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 FX3ucC 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 85t0264 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
SSF—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
] ]
T, 2
- = :I -
24 VDC
S/S S/S
(oV) (oV)
(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-16MUO) 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 "COM" 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 |——
The first group of outputs is used to switch a DC voltage. [l] — YOQOI -
II COM1
* I
—1 Y010 fF———
The second group of relays controls AC powered loads. [l] — YOeII [~
~ 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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Extending the Range of Digital Inputs/Outputs

2.8

2.8.1

2.8.2

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.

Extension Boards

0o

For a small number of 1/0 (2 to 4) an exten-

ot oo Higital 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
. section A.1.5). In the program these relays
Connector side . .
are used instead of X and Y devices.
Number of I/O S = . =
f E utpu ower 2N 3U
Designation T No.of | No.of | type supply FXis | FXin FXanG FX3a FXauc
inputs |outputs
FX1N-4EX-BD 4 — | =
. Frgm base ° ° o o o
FX1N-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.

Compact Extension Units

MITSUBISHI——

COPOWER

_ (ESEBFXw-40ER

B e
StaffSizff iz ===
.
i)/
o

GO IConIcoEL Yo oL E

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 P P EX Ex
. . utpu ower 2N 3U
Designation e No. of | No. of type supply FX1s | FX1N FXanG FXsa FXauc
inputs |outputs
FXN-40ER/ES-UL | 40 24 16 | Relay Aoy
FXoN-40ER/DS 40 24 16 | Relay ©c| ®] 0|00
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 — = . =
. . utpu ower 2N 3U
Designation T No.of | No.of | type supply FX1s | FXin FXaNG FX3u FXauc
inputs |outputs
FX2n-32ER-ES/UL 32 16 16 Relay
FX2n-32ET-ESS/UL 32 16 16 Transistor | 109p0—240 VvV
FX2N-48ER-ES/UL 48 16 16 | Relay AC
, ¢} e o | o | o
FX2on-48ET-ESS/UL 48 24 24 Transistor
FX2n-48ER-DS 48 24 24 Relay
24V DC
FX2oN-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.

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 I/O with
selectable relay or transistor 16-output mod-
els (source type).

Number of I/O
Designation S _No. of | No. of g:tgut ::;\;)el; FX1s | FX1iN :)2(2 ":\‘Nc FX3G ;)2(3 3UL::
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
FXan-8EYR-ES/UL 8 — 8 Relay O [ J [ J [ J
FX2n-8EYT-ESS/UL 8 — 8 Transistor
FXon-16EYR-ES/UL 16 — 16 Relay 24V DC
FXon-16EYT-ESS/UL 16 — 16 Transistor
FXonc-16EX-DS 16 16 — —
FXanc-16EX-T-DS 16 16 - | = E;ci’tm base
FXanc-32EX-DS 32 32 — — @ @
FXanc-16EYT-DSS 16 — 16 Transistor © © ° © °
FXoNc-16EYR-TDS | 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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Extending for Special Functions

2.9 Extending for Special Functions

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

Adapter Boards

Adapter boards are small circuit boards that are installed directly in the FX1S, 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 | FXin FXaNe FX36 FXaue
Voltage: .
0Vito 10V DC 2.5 mV (12 Bit)
FX1N-2AD-BD 2 C ; N ) @) e} e)
urrent: .
Adapter 4 mA to 20 mA DC 8 uA (11 Blt)
Board Voltage: )
0Vito 10V DC 2.5 mV (12 Bit)
FX3Gc-2AD-BD 2 c ; olo | o ® @)
urrent: .
4'mA to 20 mA DC 8 uA (11 BiY
Voltage: .
Special 0Vto 10V DC 2.5mV (12 Bit)
FX3u-4AD-ADP 4 O/0| 0O |@®@]| @
Adapter Current: 10 UA (11 Bit
4'mA to 20 mA DC WA (11 Bit)
E Voltage:
§ 0Vto5VDC 2.5 mV (12 Bit)
= FX2Nn-2AD 2 0Vto10V DC ol e ° ° °
3 Current: .
2 4'mA to 20 mA DC 4 pA (12 BiY
3 Voltage: 5mV
g -10Vto 10V DC (with sign, 12 bits)
FXan-4AD 4 Current: 10 uA O| @ [} o )
_ 4 mA to 20 mA DC OLA. _
Special -20 MA 1o 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 | @
Current: 2.50 pA
4 mA to 20 mA DC (with sign, 14 bits)
-20 mA to 20 mA DC an.
Voltage: 0.32 mV
FX3U-4AD . -10Vto 10V DC (with sign, 16 bits) ool oleo! e
3 Current:
et 4 mA to 20 mA DC zwzit?w W, 15 bits)
-20 mA to 20 mA DC an.
Voltage: .
0V 1510V DC 2,5mV (12 Bit)
FX1iN-1DA-BD 1 c . ®e ®© O | O] O
urrent: .
Adapter 4mA to 20 mA DC 8 pA (11 Bit)
Board Voltage: )
[} .
% 0Vito 10V DC 2,5mV (12 Bit)
3 FX3a-1DA-BD 1 G . O/0| O |@®@]| O
urrent: .
§ 4 mA to 20 mA DC 8 uA (11 Bit)
=1 Voltage:
> . .
O Specia| 0Vto10V DC 2,5 mV (12 Bit)
o FX3u-4DA-ADP 4 O/l0| 0 |@| @
S | Adapter Current: 4 pA (12 BiY)
g 4 mA to 20 mA DC H
Voltage:
Specia| O0Vto5VDC 2.5 mV (12 Bit)
Function | FXan-2DA 2 0Vto10VDC O|le| e e | @
Modules Current: )
4mA 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 FX3u
Modul Type Designation SEnmEE Range Resolution FX1s | FXin 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)
§ FXau-4DA 4 Current: O O O [} o
< 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 0Vto10VDC
Current: .
4mA to 20 mA DC 64 pA (8 BiY
FXoN-3A O|le| e | O | e
Voltage:
0Vto5VDC 40 mV (8 Bit)
2 1 output | 0V1to10VDC
= Current: .
é Special 4 mA to 20 mA DC 64 pA (8 Bit)
5 Function Volt 50 pV
2 | Modules oltage: ith si ;
2 100 mVto 100 my DG | (With sign, 12 bits)
o -10Vt0 10V DC 0.312 mv
] 4 inputs (with sign, 16 bits)
=1
Q Current:
c 10 pyA/1,25 pA
- FX2n-5A 4 mAto 20 mA DC ith si - Ole | e e | @
2 20 mA to 20 mA DC (with sign, 15 bits)
©
£ Voltage: 5mV
) -10Vto 10V DC (with sign, 12 bits)
Q 1 output C :
o) 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 OO | O ° (]
Adapter Voltage: 25 mV (12 Bit
0Vto10VDC :
1 output C "
urrent: .
4'mA to 20 mA DC 4 pA (12 Bit)
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 e FX3u-4AD-PNK-ADP 4 90°C10250°C
Adapt 3U- - -
Z apier Ni1000 resistance
5 thermometer: 0.1°C ol O | O [ ] [ ]
© -40 °C to110°C
[0}
= Thermocouple type K: o
E -100 °C to 1000 °C 0.4°C
FX3u-4AD-TC-ADP 4 Ol O | O [ ] [ ]
Thermocouple type J: 0.3°C
-100 °C to 600 °C :
@ A FX0N-3A can not be connected to base units of the FX3UC series.
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Modul Type Designation ch'\;cr,\.noefl . Range Resolution FX1s | FXin :)éZNNc FX3a 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 Ol e | & | @& e
c
2 Thermocouple type T: 0.1°C
Zg Special -100 °C to 350 °C :
g | Function Pt100 resistance
< | Modules | FXon-4AD-PT 4 thermometer: 0.2°C100.3°C O 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 | & e
[ Thermocouple type J: 0.3°C
-100 °C to 600 °C ’
T ; FXon-2LC 2 For example with a O | @ [ [} ([
C%’::Rﬁ:'a ure thermocouple type K: 0.1°Cor1°C
Modules -100 °C to 1300 °C (depends on
(Special Func- FX3u-4LC 4 Pt100 resistance temperature probe olol o S P
tion Modules) tgg‘(’)”lgn:ce)tg& . used)

*

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 expansion 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 | FXsu | FXsuc
FX2n-1HC 1-ch high speed O O [ J [ J O ([ [ J
Special function | FXanc-1HC counter @) O O ® O O ®
module ;
FXau-2HC 2-ch high speed o] 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

A\ differential line driver output.

N A very wide range of manual and automatic functions are
Ny .

sgll available to the user.

SN

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 Developer provides 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 GX Developer or MX Component and the virtual
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 FX3uC with a direct connection to an
Ethernet network.

08 The FX3U-ENET enables 8 ports of simultaneous
/g) Ethernet communication with features such as peer-to-
powER O peer communication, extensive e-mail send/receive
options, and program upload/download. The FX3U-ENET
is also used to communicate with GOTSs 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 ¢ & & ©o]O°
Special function modules dul
FX3u-ENET modules o) o) o) o °
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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;

RUN O
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 net-
work.
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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 1/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

Module type Designation Description FX1s | FXiIN :)z(:h:: FX3a :)é:ﬁ::
FXon-32NT-DP [} [} [} O [ J
i%zﬂfgsfunction FXau-32DP PROFIBUS/DP slave 5 5 5 o o
FX3u-64DP-M PROFIBUS/DP master O O O O [
FXen-32DP-IF PROFIBUS/DP ?83’_92":;‘\)})2'0 Compatible with PROFIBUS/DP
— Exon.32DP 1D remote |/O station gg\,{,/elrj SCUpply: masters

@ 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 | FXan-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.

-64DNET C
FXay-GAONE 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 | FX1n :)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 | FXin | FX2n |FX2ne | FX36 lf)é :Ll::
. . CANopen
Special function module FXan-32CAN 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.
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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 | FX1N | FX2n [FX2ne | FX3G | FX3u
. . Master for
Special function module FX2n-32ASI-M AS-i system O ® ® 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 &
sD o

RD O

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 FX3uc.

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.

Overview of Interface Modules and Adapters

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

RS232C inter-
faces

Special adapter

FXanc-232ADP*

FX3u-232ADP-MB

Special function module FX2n-232IF

O

O

O

O

Adapter boards

FX1N-422-BD

FX2an-422-BD

RS422 interfaces

FX3G-422-BD

FXsu-422-BD

Adapter boards

FX1N-485-BD

FXan-485-BD

FX3G-485-BD

FX3u-485-BD

RS485 interfaces

Special adapter

FXanc-485ADP*

FX3u-485ADP-MB

Adapter board

FX3u-USB-BD

USB interface

[CRNCEN RECENCRECHEN NECEECRECHEN BN NECEN RECENONNG)

[OANCAN JNCANCRNCEN RNECENCANCRN BN NNCHN RECHNONNG)

[CRNCEN RECENCEN RECEECEECEN RECEN NECHEN BECENONN J

[O2N ANCANCAN RECENCENCEN RECENCRNONN NNCRNCHEN NN

@ ®® O/ O|0O0O|®@ 0|00 @@ O @ OO

C/@®@O0lO0O|lO0O|O0O|0O|0O|0O|0|C|® @ O|O|O|O

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

Communication adapters boards

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

4 FX2n-CNV-BD FX3a-CNV-ADP

£partivt— 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 | FXiN | FX2n |FX2ne | FX3G | FX3u | FX3uc
FX1iN-CNV-BD [ (] o O (@) O (@)
FX2n-CNV-BD Communication (@) O [ ] O @) O (@)
adapters for con-
Adapter boards FXanc-CNV-IF nection of special @) (@) @) (] @) (@) [
FX3G-CNV-ADP adapters (@) O @) O ® O (@)
FX3u-CNV-BD O O O 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|
MIES 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 ( (@)

@ 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-CICC-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 FX3G-CNV-BD.

Upto2
(dependent on the type
of base unit)
(product code FX3a-(OO-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-[JCIJ-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 1/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 /0O | 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 [SEEEAL
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 |}  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 1 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 2 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 L o (internal / service power supply

Suitable to power all connected

FXan modules

400 mA

250 mA (FXan-16M0, FXa2n-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-32MC)
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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System Configuration

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

FX3uU-32MT/DSS:

40
32
Number of additional 24
outputs 16

® Example

see example
o /
e l|lolo Not allowed to add
e|e|ofo] ”
e|e|e|o0|0]oO
o oo fe|e|0]O
-|le|oe|oe[@e]oe|0o[0]0]
0 8 16 24 32 40 48 56 64

Number of additional inputs

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

e |le oo [o Not allowed to add

lc;lltjjt?l?tzrofaddmonal 2 e @ | © |® |O ;é o z

2 e | (e |® (®@ YO |O (O

16|®@ | @ ® (6 (6 ([ | O O |0

8@ |@® ® |6 (6 o 0 (o o |O |O
-loe (oo [0 |0 [0 |0 [0 |00 [0 ]0]
N 8 18 24 32 40 48 5HR R4 72 8”0 8’ 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

2.11.1

/0 Assignment
The assignment of the inputs and outputs in a PLC of the MELSEC FX family is fixed and can not
be altered.

When power is turned on after input/output powered extension units/blocks have been con-
nected, the 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
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 10
9 11
10 12
11 13
12 14
13 15
14 16
15 17
16 20

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

— X000 to X007, X010 to X017, X020 to X027......, X070 to X077, X100 to X107...
— Y000 to Y007, 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
FX3U-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 to 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 Fxa-4AD Far-4DA |
2009952 E I

|

©5555605

|
|

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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Advantages of GX Developer

3 GX Developer

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

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

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

3.1 Advantages of GX Developer

The GX Developer software is windows based and thus offers many advanced features
including:

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

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

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

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

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

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

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

Extensive program documentation tools are offered.

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

this course.

Procedure:

@ From Windows Desktop, select GX Developer.

@ The display comes up as shown below.

i MELSOFT series GX Developer

Project  Wiew Online Diagnostics  Tools  Help

| Dwa] 2| %m0l elelel £& ele| =Hel

2 [l (o] =[]

| =] e T

22|24 I *wli*wi-- 4l lel 2(z| SlcF| @l #lEslz] o]
|'—’:|%| ;il_l F’l £ & | | =F3 Sk "',-‘ 5| r=] ars aF'ElsF_IIL'Il-.:éél
k|
Projectl

As can be seen from the above display there are large number of icons and this can be confusing
to the first time user. Hence initially, it is recommended that only an essential minimum number
of icons should be displayed.
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Programming Software Initialisation

® From the Main Menu, select View and then Toolbar. Deselect the items which no longer
are identified by an X, so that the display appears as shown below.

Toolbar

Toolbar

X]

]9

E

Standard

Cusztomize

#
#
#

Project data list

LD swmbol
Program

Comment

Dewvice memary

SFC

SFC aymbol

Cancel

dl

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

2 MELSOFT series GX Developer

Project Edit Find/Replace View Online Diagnostics Tools Window Help

INEEE x|%|a;«)|n| slalal £l3] @le I =T = off|
%

wiw'm

’“‘ “"PI o B e L

7| 22| Zl|4| BlE| 22| S| &) _*J_’f_*_l_lié _J = |

Project
e Tl
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Creating a Project Example PLC Program (COMPACT_PROG1)

4

4.1

4.1.1

Creating a Project

The following section describes the procedures required to create a new project with GX Devel-
oper using an example program COMPACT_PROG1.

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

Example PLC Program (COMPACT_PROGH1)

This program enables a PLC output i.e. YO, to be turned ON/OFF at a controlled rate. In this
example the Output YO will be ON for 1 second and then OFF for 1 second. When Y0 is OFF then
Y1 is ON and visa versa.

PLC Ladder Diagram

X000 Tl K10
o— | +F {T0 b

TO K10
st | m )
{¥000 ¥

TO

10—F {Yool H
12 [END ]

Line Numbers

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

Therefore Line Numbers will not increase by one from one line to the next, but will depend on the
number of steps used by the elements, for each line. The usage of program steps varies
between different PLC types.

Training Manual GX Developer 4 -1
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4.1.2 Principle of Operation

Line O

— Onclosing the Input switch X0, the timer TO will be enabled via the normally closed con-
tact of Timer T1.

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

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

Line 5

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

Timer T1 will become enabled and start timing out.
Output YO will become energised i.e. Output YO will turn ON.
Output Y1 will be de-energised i.e. Output Y1 will turn OFF.

Lines0 &5

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

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

— Timer T1 to drop-out.

— Output YO to become de-energised i.e. Output YO will turn OFF and Y1 will turn ON.

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

With Timer T1 dropping out, its normally closed contact will close, and for as long as Input
X0 is closed; the operation will be constantly repeated.

Lines5 & 10

Hence the Output YO will be continuously OFF for 1 second and then ON for 1 second and
visa versa for output Y1 (Line 10).
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4.2 Start Up Procedure

@ From the Project menu, select New Project as: New project ... Chrl+N

Open project ... Ctrl+0
Close project

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

New Project @

PLC series
|FXCPU ~|

PLC Type
|FXau(C) |

Proaram type Label setting
* Ladder &=

CESECT &
s

Cancel

i

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

Setup project name

[V Setup project name

Drive/Path  |C:AMELSECAData

Project name  |COMPACT_PROG1 Browse... |

Title |

— PLC series: FXCPU

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

— Program type: Ladder
— Device memory data...: Ticked
— Setup project name: Ticked

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

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

— For this example, use the Project Name: COMPACT_PROG1.

— The Title is optional. Any description could be entered here.
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(® Select the OK button. The following message will appear:

MELSOFT series GX Developer

'T The specified project does nok exist,
L

Do wou wish ko create a new project?

@ Select the Yes button.

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

1 Step] Q

1# MELSOFT series GX Developer C:\MELSEC\Data\COMPACT_PROG1 - [LD(Edit mode)

MAIN

:]Project Edit Find/Replace Convert View Online Diagnostics Tools Window Help -8 X
D|=(E| 8| 4|2~ @@ i €@ @ [Fovn =] = o

u-wvrwol{}' —\ | *|>K Bt B T N B fy e

FS |sF5| F6 |sF6| F7 | F8 | F9 | sF9|cF9 |cFI0| sF7|=sF8|aF7|aF8| aF5|caf5|csfi0| F10] aF9

| =2 ale| 515 Elele wel £12] ol @ @15 o]

x| ~
i} [EI\ID ] E
= . COMPACT_PROG1 *
+-455] Program
+ Device comment
+ Parameter
+ Bl Device memory
Project G
Ready FX3U{C) Host station Insert NUM
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Ladder Diagram Elements

4.3

4.4

Ladder Diagram Elements

Previously the Ladder Diagram Elements in the tool bar have optionally been set with exactly the

same numbers as for MEDQOC i.e.

® Normally Open contact

® Normally Closed contact

® Normally Open Parallel contact

® Normally Closed Parallel contact

@® \ertical Line

@® Horizontal Line

@® Output coil

® Function Command

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

® Using the mouse and selecting the required element.

e
Fa

I

n -
T

A
sFE
|

=F3

F2

4k
F
1}
F&

® Entering the Function key corresponding to the required element.

Project Data List

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

model specified:

X

= - COMPACT_PROGI1
&2 Program
:ﬂ Device comment
ﬂ Parameter

{El] Device memary

e[ [ [
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4.5 Toggle Display Project Data List
Toimprove the clarity of the Ladder Diagram, the Project Data List can be removed from the dis-
play. This is useful particularly for smaller video displays for example Laptop and LCD’s.
To remove the Project Data List from the displayed area, the following procedure should be
adopted.
From the Main Men_u select Vl:ew and click ‘Toggle’ Online Diagnostics  Tool
(de-select) the Project data list. v Comment CHIFS
Staterment Crrl+F7
Hote Crrl+F&
Device Label Ale+Crrl+FE
Cormment farmat k
Toolbar ..
v Status bar
Zoom k
Project data list  Al+0
Inztruction list Ale+F1
Elapzed time
@ Alternatively ‘Toggle’click the button from the]&l tool bar to select/ Deselect the Project
Data List display window.
@ The Project Data list can also be removed by clicking on the %/ “Close Window” on the top
right of the Project Data List Window.
The altered display is shown below:
# MELSOFT series GX Developer C:\MELSEC\Data\COMPACT_PROG1 - [LD(Edit mode) MAIN 1 Step]
| Project Edit Find/Replace Convert View Online Diagnostics Tools Window Help - 8%
DiSH| & &|=a--| @@ @ £k @@ Bl@ [Fren = | e
Lol P 2 P R o B P e e B e B R o P
Bl == e 7= el Bel 22| 55 @l #EE] =)
0 {END i 3
Ready FX3U(C) Host station Insert NUM =
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Changing the Colour Attributes (Optional)

4.6 Changing the Colour Attributes (Optional)

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

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

@ From the Tools menu, select the Change Display
Colour option, thus:

(@ The display colour attribute window
is then displayed.

heck program ...
Merge data ...
Check parametar |
Transfer RIOM

Delete unused comments
Clear all parameters ...

IC memary card
Start ladder logic &

Sek TEL data

g5k

Inkelligent Function ukility k

MxiChange actions

Customize keys .,

Change display color ...

I &

Options ...

Creabe skart-up setting file ...

Change display color

Character/Chart color Curzor color

. Mormal window .
. donitor data .

Backaground color SFC zavin

Marmal window .

Unconverted .

Corvverzion emor .

Device comment / Label comment color

. Common # Global

. Each program / Local

ok, |

X]

Owvenurnte
Inzert

g ztep colar

Default zetting

Cancel |
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Creating a Project

(® Click on the Insert button for the Cursor colour function. The following colour palate win-
dow will be displayed:

[imtd 08 Bl
[ micy § 8 B B
ErEEEEEN
EPEEEEEN
EEEEEEEN
EEEENT N

Custom colors:

| W N f W W
EEEEEE NN

Define Cugtom Colors >

] | Cancel |

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

(® Having carried out these operations, this is the configuration that best suits the format of

the following training notes.

2 MITSUBISHI ELECTRIC



Creating a Project Entering the Ladder Diagram (COMPACT_PROG1)

4.7 Entering the Ladder Diagram (COMPACT_PROG1)

The Ladder Diagram of COMPACT_PROG1 as shown at the beginning of this section will now
be entered.

(@ Entering the first contact, Normally Open X0

— Using the mouse or “F5” from keyboard, select the normally open contact.

Enter symbol E

M vl Exit | Help

— Enter the name XO0.

Enter symbol ] x|
Sl =lxo 0K | Esit | Help|

— Select OK.

— The Ladder Diagram now becomes as shown below.

X000

— —

r
0 {END

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

x|
=] ERA |G ok | Esit

— The Ladder Diagram now becomes as shown below.

X000 T

——

r
0 |END

® Output, Timer TO.
Enter the following:
— Function key "F7"
- T0O
— Space
- K10
- OK

Training Manual GX Developer 4-9
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Enter zymbol x|
= FEES L

— The Ladder diagram will be as displayed below:

:
0 {EnD

@ Complete the Ladder diagram as shown below:

:
0 [EuD

- There is no need to enter the instruction END as itis always on the last line of the Ladder Dia-
gram and is created automatically by GX Developer.
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4.8

NOTE

Conversion to an Instruction Program
Before the program can be saved, the Ladder Diagram must first of all be converted into a set of
MELSEC™ instructions.

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

To execute the conversion process, carry out the following:
@ From the Main Menu, select Convert.

@ Selectthe Convert function. Alternatively click on either of the ilil buttons or simply
press the F4 key.

Wiew Online Diagnostice  Toolz  Windc

Corveert Fd4
Corvert [l proarams being edited]  Alt+Crrl+F 4
Corvert [Online change) Shift+F4

The Ladder diagram will now be converted to instruction code for the PLC and the resulting dis-
play will be as shown below.

X000 T1 K10
0 — | - g (z0 A
T0 K10
s— | {T1 )
{1000 M
0
10— F {001 )
12 {BND *H

The grey unconverted background area becomes clear and line numbers appear at the start
of each line.
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4.9

Saving the Project

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

@ Select Save.

Alternatively press the = button on the tool bar.

The project will now be saved to C:\MELSEC\COMPACT_PROG1 on the computer hard disk
drive. (Dependent on individual computer preferences)

Edit Find/Replace Convert View

Mew project ... Cerl+n
Open project ... Chrl+0
Close project

Save Ctrl+5

Save as ...

Delete project ...

Verify ..,

Copy ...

Edit Data »
Change PLC type ...

Import file »
Export file »
Macro >
Function Block »

Printer setup ...
Print ... Ctrl+P

Start new GX Developer session
Exit GX Developer
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Instruction List Program (COMPACT_PROG1)

5]

5.1

NOTE

Instruction List Programming

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

The instruction program is the actual command instructions that the PLC executes when run-

ning a program.

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

Where GX Developer has been used to produce a Ladder Diagram, then the equivalent Instruc-

tion Program can easily be displayed.

Instruction List Program (COMPACT_PROG1)

To obtain the equivalent Instruction Program for COMPACT_PROGH1, carry out the following.

@ From the Main Menu select,

- View

— Instruction List

Coamment Ctrl+F5
Statement Chl+F¢
Hote Chl+F2

Device Label  Al+ChI+FE

Online  Diagnosztice Toolz

Comment format

Toolbar ...
v Status bar

£oom

v Project data gt Al+0

| nstuction list At+F1

Elapzed time

@ Displayed on the screen will be the Instruction List representation of the program for COM-

PACT_PROGH1.

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

NOTES

Ladder Diagram- COMPACT_PROG1

X000 K10
ol— | (10 )
0 K10
S5 | (T1 )
{x000 H
0
10 —4F {¥001 H
12 {BND i

Instruction Program — COMPACT_PROG1

O 1 Y B

9
10
eal:
12

LD

ANT
ouT
LD

ouT
ouT
LDI
ouT
END

X000

T

TO K10
TO

Tl K10
Y000

TO

Y001

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

gram.

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

Explanation - Instruction List Programming

Start of a Rung

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

— LD (Load).

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

— LDI (Load Inverse)

Contacts in Series

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

— i.e.X0ON, T1 OFF

Hence for the timer coil TO to be energised, input X0 is operated AND the input T1 is not oper-
ated. This is written in an instruction program as

- LD Xo
ANI TO

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

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

Outputs
Each rung must be terminated by one or more outputs i.e.
® Output solenoid ‘Y’
® Timer coil ‘T’
® Counter ‘C’
@ Internal memory bit (relay) ‘M’
@® Special instructions i.e.
— Pulse (One shot on rising ege) ‘PLS’
— Master Control Contact ‘MC’
— End of program ‘END’
@® An Applied / Functional Instruction i.e.
— Block move ‘BMOV’
— Addition ‘ADD’
— Multiplication ‘MUL

All output solenoid (coil) instructions are preceded with the instruction OUT, followed by the out-
put number and if appropriate, a constant K value i.e.

OUT TO K10

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

6 Find

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

® Animmediate jump to a particular step number.

@® A search for a particular element.

6.1 Find Step Numbers

Where a project contains a large number of steps, it is advantageous to be able to jump to a

known part of the program, than have to cursor down from Step 0.

To use this facility, carry out the following:

@ Let the project COMPACT_PROGH be displayed as shown below.

X000 T1 K10
o— | +F (10

TO K10
S | {T1

{000

TO
10— F {1001
12 {BND

(@ From the Main Menu, select Find/Replace.

(® Select Find step no.

[EGEAEEEEEEN Convert Wiew  Online  Diagnost

Find device ...
Find inztruction ...

Find ztep no. ...

Find character gtring ...
Find contact or coi

Al+Chl+F7

Beplace device ..

Replace instruction ..

Chanae open/cloze contact .
Replace character sting ...
Replace statement/note type ...

Crozs reference list .
Lizt of uszed devices ..

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

X
[ ~] 0K | Esit|
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@ Enter 5, <OK>.
Note that the program immediately jumps to the start of Line 5.

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

6.2

Find Device

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

@ Let the Project COMPACT_PROGH1 be displayed as shown below.

X000 T1 K10
o— | -4 {10 A
0 K10
S | {T1 b

(Y000 h!

0
10— {1001 A
12 {BND *H

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

The display now changes to:

Find device

Find direction Find option

™ Fram top to battom i+ Maong

" From cursor bo battam £ Drigit

" Fram curzor to top " Double word
® Enter TO.

@ Select Find Next.

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

(® Selecting Find Next again, will cause the next occurrence of TO to become highlighted, i.e.
the normally open contact of TO at Line 5.

(® Select Find Next once more and note the next occurrence of TO at Line 10.

@ Continue selecting Find _Nextuntll all of the TO ele- MELSOFT series GX Developer §|
ments have been found i.e. when the message on —

the right is displayed.
1 ) Findis complete.
Select OK and then close the Find device window.
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6.3

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

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

The following describes how using the project COMPACT_PROGH1, a search is carried out for
the “Normally Closed Contact” of T1. It will be assumed that the ladder diagram COM-
PACT_PROGH1 is being displayed.

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

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

® Click the Find Next button

The display will now appear as shown below, with the first normally closed contact of T1
enclosed within the blue cursor square.

X000 T1 K10
O F——F o Y

0 Find instruction K10
5 _| ! Instruction {Tl }

[ |71 ~| Close
{Y000 A
0 Find direction
i ¢ From tap to bottom (Y001 b
;l I " From cursor to bottom \
" From cursor to top

19 {END *H

@ Repeatedly select Find Next, until all of the matching input instructions have been found.

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

MELSOFT series GX Developer
\l.) Find is complete.

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

6.4 Cross Reference List

The Cross Reference List produces a display of the step numbers for both the coil and con-
tacts of the selected device where they appear on the ladder diagram. This is very important
when faultfinding a project and there is a need to track a particular device through the ladder dia-

gram.

The following procedure describes how the cross reference details for the Timer TO in the pro-
ject COMPACT_PROGH1 are obtained.

@ From the Main Tool Bar select Find/Replace.

(@ Select Cross reference list.

® The following window is displayed:

Cross reference list (MAIN)

Find device

i~ Target-
' Label

X0
Find range

Comment

[MAIN |

i~ Find option
* None
" Digit
" Double word

L] * Device program
" Function Block

o |

Execute

Close

Black |

Step] Sequence slep[ Instructi... I Pos... I Program name

&

1|

@ Enter TO in the Find device window.

Cross reference list (MAIN) @

Find device

[~ Target-
~

i

Find range

[MaIN ~|

i~ Find option

* None

" Digit

" Double word

LI * Device program
" Function Bloc!

i

Execute

Close
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Find

(® Select Execute and all the step numbers of where TO occurs in the project COM-

PACT_PROGH1, will be displayed.

Cross reference list (MAIN) @

i~ Target

Find device ~ 4
lTU L’ * Device program Close |
Find range € Fi )
[MAIN E e |
Find option
* None
" Digit
" Double word
Comment ‘
Black | Stepl Sequence step | Instructi... | Pos... | Program name
2 * MAIN
5 : MAIN
10 44 ¥ MAIN
@ | >

(® Select Close to return to the ladder diagram.
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6.5 List of Used Devices

Another useful facility, which is in the Find/Replace menu, is the List of Used Devices function.

The list enables the user to see what devices are being used in the project.

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

The following procedure describes how all of the timers used in the project COMPACT_PROG1

are listed.

@ From the Main Toolbar select Find/Replace.

@ Select List of used devices, as shown in the display below.

(® The display now becomes as shown below:

List of used devices (MAIN)

-~

-~

" Target the whole program

* Specify the target program ’M 1N

Find device [0

' Device program
Display range

X

000 -

sl

377)

Execute

Close

Device

_( )_

Count

Unpaired

Conment

X000

*

1 LFEN

X001

X002

X003

X004

X005

X006

X007

X010

X011l

X012

X013

X014

X015

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

In addition it can be seen there is a **’in the contact column for X0.This indicates that X0 is
used in the project COMPACT_PROGH.

(® Enter TO in the Find device window.
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Find

(® Select Execute and the display shows that Timers T0O and T1 are being used in the project
COMPACT_PROGH.

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

List of used devices (MAIN) X

53

' Device program
{

(" Target the whole program

' Specify the target program l MAIN

]

Find device |T0

Display range

T

0-

A1

193]

Execute

Close

Device SIS E =

Count

Unpaired

Conment

TO

*

*

LIl

Tl

T2

T3

T4

TS

T6

T7

T3

T9

T10

Tll

Tl2

TL3
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7 Copying Projects

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

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

7.1 Copying of the project COMPACT_PROG1

Hence prior to modifying the existing project COMPACT_PROGH1, it is necessary to copy COM-
PACT_PROGH1 to project COMPACT_PROG2. This is done as follows:

@ From the Main Menu, select Project.

(@ Select Save as.

Mew project ... Chrl+h
Open project ... Ctrl+O
Close project

Save Ctrl+5

Save as ...

Delete project ...

Verify ...

Copy ...

Edit Data 3
Change PLC type ...

Impaort file >
Export file »
Macro 4
Function Block ’

Printer setup ...
Print ... Ctrl+P

Start new G¥X Developer session
Exit GX Developer
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Copying Projects

(® The display now becomes as shown below:

Save the project with a new name

Project drive |[-c-] v I %

= £33 Syslmage

B3 Ani BTib

£ Int

£33 Mxchg

3 SampleComment

3 5tdLib

£ STEnMsg
Diive/Path | C\MELSEC\GPPW
Project name |CDMPACT_PF!DG1 Cancel |
Title |

@ Change the Project name to COMPACT_PROG2.

Save the project with a new name @

Project drive |[-c-] v I e
= B3 STEmMsg
B3 ani 3 Sysimage
- COMPACT_PROGT E3Tib
B int
3 Mxchg
£33 SampleComment
£33 StdLib
Diive/Path  |CAMELSEC\GPPW
Project name ICUMPACT_PRDGZ Cancel |
Tite |

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

(® Select Yes, to create the new project COMPACT_PROG?2.
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Copying Projects Copying of the project COMPACT_PROG1

@ The display now appears as shown below.

i# MELSOFT series GX Developer C:\MELSEC\GPPW\COMPACT_PROG2 - [LD(Edit mode) MAIN 13 Step]
j Project Edit FindfReplace Convert Yiew Online Diagnostics Tools ‘Window Help

Dis(|| 8| &|Be-|-| Qe &ls| el B@ Fom | - o
4!—|L|H4A—%0{}|—l->e|>& o T T S N P o
F5 | =F5| F6 |sF6| F7 | F5 | F9 |=F9|cFa |cFio| sF7|sFa|aF7)aF8| aF5|caFs|eso| F10) aF8
W 2 & % mlkel¢ W@ 22| 20 @ #[#E] @
x| X000 T1 K10 A
- B CoMPACT_PROGZ o— | F {To 3 E
+ 2 Program
+ Device comment TDI P A0
+ Parameter s | {T1 y
+[El] Device memory
{7000 3
T0
10—Lf {00l X
12 {END ]
Project v
Ready FX3U(C) Host station Insert UM =
NOTE The Project name has changed to COMPACT_PROG2 (see the top program information

bar). The project COMPACT_PROGH1 can still be recalled, whenever required.
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Modification of Ladder Diagrams Modification of the project COMPACT_PROG2

8 Modification of Ladder Diagrams

8.1 Modification of the project COMPACT_PROG2

Before any modifications can be carried out, it is necessary for the Ladder Diagram COM-
PACT_PROG2 to be displayed on the screen.

At the moment COMPACT_PROG?2 is identical to COMPACT_PROGH1.

X000 T1 K10
o ——4F m )

TO K10
st | m )
{000 X

TO

Lo—F {¥o01 X
12 [END ]

Modification Details

As can be seen from the following altered diagram COMPACT_PROG2, the modifications con-
sist of:

® Line O0: The insertion of a normally closed input X1.

® Line 11: Modification of normally open contact from TO to M8013 *
Insertion of an additional rung: Output coil CO K10

@ Insertion of an additional rung: normally open contact of CO driving output coil Y3

@ Insertion of an additional rung: normally open X2 driving a Pulse [PLS MO] instruction.
@ Insertion of an additional rung: normally open MO driving a Reset [RST CO0] instruction.
* M8013 is one of many special relays in the PLCs of the MELSEC FX family. M8013 switches at a frequency of 1Hz

and is derived from the internal crystal based clock. It is internally driven by the CPU which makes it ideal for accu-
rate timing applications. Refer to the appendix for a full description of special relays.
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Modified Ladder Diagram COMPACT_PROG2

X000 X001 T1 K10
i | FF - g (10
TO K10
6— | {T1
{Y000
M3013
11— | {¥001
K10
{co
¥001
16 —4F {1002
o
18 } {1003
X002
20 } {pLs M0 H
M0
23 f [RsT co ki
26 {BND H
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Modification of Ladder Diagrams Insertion of a new contact

8.2 Insertion of a new contact
Toinsertthe normally closed contact X1, between X0 and T1, it will be necessary to change from
OVERWRITE mode to INSERT mode.

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

Note:
— The colour of the edging around the square changes to bright red.
— The word Insert now appears in the bottom right hand corner of the VDU display.
@ Move the cursor over the normally closed T1 contact using the cursor keys on the key-
board or by left double clicking the mouse key over the contact.
® Click on F&  or enter F6 for a normally closed contact.
@ Enter the contact name X1 <Enter>.

® Line 0 will now include the normally closed contact X1.

X000 %001 T1 K10
o— | It ot (z0 )
T0 K10
S5— | {T1 )

{1000 X

T0
10— f {1001 b
12 {END H

(® Press F4 to convert the addition of the normally closed X1.
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8.3 Change of Device Detail

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

@ Move the cursor over to normally closed contact of TO on line 11. Double click the mouse or
press <Enter> and the following will be displayed.

X000 X001 T1 K10
0— | FF #E (T0

T0 K10
66— | {T1

(Y000

TO

11— F {1001
Enter symbol

sl — i [BuD H

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

@ Alter TO to M8013 and press OK. Press F4 or the ilil buttons to convert the changes
and the display will be as follows:

X000 X001 T1 K10
o— F——F—H 10
T0 K10
6— | {T1
(Y000
M8013
11— | {Y001
13 [END i
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8.4 Inserting a Branch

@ Toinsert the output CO K10 as a branch to line 11, go to insert mode. The cursor turns red
to indicate the changed mode.

I
Press the sF2 “pbranch down” button or, on the keyboard, the SHIFT key together with the

function key F9 and press <Enter>. The display will be presented a follows:

MB013

11 _| I (Y001

13 [END 1

@ Move the cursor down one line and press the 'F?  “Output coil” button or press F7 on the
keyboard. Enter CO K10 and the display will be as follows:

MBO13
11 } {¥001 b

Enter symbol

13

{BHD i

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

MB013
11 | {1001

K10
{co
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8.5 Appention of New Program Blocks

(@ With the cursor positioned on the start of line 16, select a normally open contact of X2. To

enter the PLS MO instruction, select 1 } from the toolbar and enter PLS MO. The display
will be as follows: i

Enter symbol

r
{END

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

X002

16— | [P MO

r
19 {BND

(® Repeat the procedure (5) above for the next line with the RESET instruction for CO (RST
CO0) and the display will be as shown:

M0
19— | [RsT co

"
22 [EuD

8-6 2 MITSUBISHI ELECTRIC



Modification of Ladder Diagrams Insertion of New Program Blocks

8.6 Insertion of New Program Blocks

The following two (red framed) further lines will be inserted following line11.

MBO13
11— | {1001 b
K10

{co b
¥001

16 —4F {1002 b
o

18 } {1003 X
X002

20 f [PLS M0 b

@ With the cursor on the start of line 16, select Insert Line from the Edit menu thus:

MB013
11— | (Y001 )
K10
(co b
X002
16 f {p1s M0 H

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

(® Repeat the procedures in steps @ & @ above for the second new line. Then press F4 or
one of the G buttons.

The final modified Ladder Diagram COMPACT_PROG2 will now be as shown on the next page.
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X000 X001 T1 K10
o— | FF - g (10
TO K10
6 } {T1
{Y000
M3013
11— | {1001
K10
{co
¥001
16 —4F {1002
o
18 } {1003
X002
20 } {pLs M0 H
M0
23 f [RsT co i
26 {BND i

@ Save COMPACT_PROG?2 using the button or select Save from the Project Menu.
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9 Delete Functions

9.1 Overview

When modifying a Ladder Diagram, it may be necessary not only to make additions to the pro-
gram but also to delete parts of it.

The project COMPACT_PROGS3 will be used to demonstrate how the following can be deleted:

@® An input contact.

® Partof aline.

® A complete line.

® More than one line simultaneously.

After all of the delete modifications have been carried out, COMPACT_PROGS3 will appear as

shown below:

X000 T1 K10

o— | £ {T0

r
& {END

Before carrying out further modifications, save COMPACT_PROG2 to COMPACT_PROGS,
using the Save as procedure described previously:

Save the project with a new name @

Project drive [c] ':l %

=P B3 Stdlib

£33 &ni B3 STEmMsg

= COMPACT_PROG1 B3 Sysimage

COMPACT_PROG2 B3I Tib

B3 Int

£33 MXchg

£33 SampleComment
Diive/Path  |CAMELSEC\GPPW
Project name |CDMPADT_PRDGE1 Cancel |
Title |
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9.2 Deleting an Input Contact

Ensure the project COMPACT_PROGS3" is displayed and in overwrite mode

* NB: At this moment in time COMPACT_PROGS will be identical to COMPACT_PROG2.

@ Move the cursor to the normally closed X1 contact.

@ Select the horizontal line i.e. function key F9 to delete the X1 contact

X000 X001 i3 K10
0 — | HF F (10 A
. 0 Enter horizontal line (71 o
— — o] e H )
{¥000 b
- {BHD H

(® Select OK and the X1 contact will be deleted.

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

X000 Tl K10
o ——4+ (0
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Deleting a Branch

9.3 Deleting a Branch

The branch at current line 5 will now be deleted.

@ Move the cursor to the branch at line 5 as shown below.

X000 T1 K10
o— | JF (10 )
0 K10
s— | {T1 b

{000 b

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

® The display will become:

X000 T1 K10
o— | f {10 A
0 K10
51| {T1 X

MBO13
9 | {¥001 b
K10
{co b
x|z
@ Press F4 or one of the buttons = | to convert the changes:
X000 Tl K10
0— | rds (T0 b
TO K10
S5 | (T1 )
M3013
9 f {¥001 H
K10
{co )
Y001
14— {1002 A
o
16 f {1003 h!
X002
18 f [r1s M0 H
M0
21 f [rsT o H
24 {END H
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9.4 Deleting a Single Line

The single line at Line 5 will now be deleted.

@ Move the cursor to the start of line 5 (Right hand side of ladder rung). Select Edit and then
Delete line or you may find it easier to use "Shift+Delete” keys together. The line will be
deleted immediately and the display will be as shown below:

X000 T1 K10
o — ——F {x0 Y
MB013
s— | {¥001 X
K10
{co )

Important: You MUST remember to press F4 or click the buttons &2 to convert the
changes following a line deletion. In this case, GX Developer gives no indication that there
has been a change to the code because the changed code has been deleted!

Once converted, note line number changes:

X000 i K10
Ci b
0 I Xolmmen {TO }
MBO13
5— | {1001

K10
(co )

Note: Line Number changed
after conversion!
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9.5 Deleting multiple lines

@ Clickand hold the left hand mouse button to the left hand side of the rung on line 5. While
holding the left hand button down, drag the mouse diagonally to the right and down until
over the RST CO function on the far right of line 22. Release the mouse button as shown
below:

X000 T1 K10

0 I +F (10

}—|:r )
{Y000

PLS MO
Release

co

25| [END

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

X000 T1 K10

(® Finally save the file using the button.
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10

10.1

Program Documentation

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

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

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

New Program Example: COMPACT_PROG4

A new program COMPACT_PROG#4 will be constructed in order to demonstrate the use of the
documentation and annotation tools provided in GX Developer.

@ From the Project menu, select New Project or simply press the 0 Key. The display will
be as shown:

New Project

PLC series
_D K
|FxCPU ~|
Cancel

FLC Type
|FX3U(C) |

Program type Label setting
& Ladder &

I SEE T e

4

IV Device memory data which is the same as program data's name is created.

Setup project name

[V Setup project name

Drive/Path  |C:AMELSECA\GPPw

Project name |COMPACT_PROG4 Browse...

Title lDocumenlation Example

Note the addition of the program title “Documentation Example” in the title field.
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Program Documentation

@ Now enter the next Ladder diagram using the methods described in previous sections in

COMPACT_PROG4

L=}

12

15

NOTE

this courseware:

X000 X001
! F (1000 )
¥000
Y000 X002 K10
— | | I
co M8013
— | | | {¥001
X003
—F [RsT  co }
[BHD i

1
It is also possible to enter [function commands] directly instead of using the F& square
bracket function first. Simply type the function from the keyboard and GX Developer will
automatically accept the entry. This enables quicker data entry to be carried out by reducing

the number of keystrokes.

10-2
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10.2 Annotating the Program

General Points

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

Differences

The following settings differ depending on the PLC series selected.

Statements/Notes

Separate mans that statements and notes are stored in the project directory. When you down-
load a program from the PLC this information will only be displayed if there is a corresponding
project containing this data on the PC.

Enter line statements

-

START

* Separate Exit

Note that you cannot store statements and notes in the PLCs of the MELSEC FX family. This is
why the Embedded option is always disabled when you are working with these PLCs. (With
Embedded selected, the Statement/Note is embedded into the program source code and will
be sent to the PLC on download. This is the default setting for Q-Series PLC’s.)

Comments

May be sent to the PLC with the program source code when selected in the transfer options

menu:
Write to PLC X
Connecting interface  [COM4 ¢ [PLC module
PLC Connection [T StationMo.JHost PLC type JFX3UICI
File selection | Device data | Program | Comman |
Param+Prog l Select all ‘ Cancel all selectionsl
Close
= @ Program .
M MaIN — Select to download e e
=[] Device commen Program Comments. Transfer setup...
M EEEEN
1 @ Parameter Keyword setup...
M PLC parameter Remote operation...
Clear PLC memory...
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Annotating the Program Program Documentation

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

FX parameter @

Memory capacity IDe'-.-'n:r:— ]F‘LE name ]I.J'El assighment IF‘LEZ system(1] ]F‘LC system(2] IPDsiliumng I

| Allocate memory for comments. |

Memory capacity

(0 ~

Comments capacity

5 Block [0 block to 127 block) 250 Paoints

File registere Tty

0 Block (0 block to 14 block) 0 Paints

Program capacity

61500 Steps

Special Function Memory capacity

0 Block
[ Special Function Block Settings(8 Blocks)

[ Positioning Instruction Settings(18 Blocks)

Default I Check I End l Cancel I

This reserved memory is then no longer available for program code.

Annotation Toolbar Buttons:

Three buttons are used to select different annotation options: || %

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

10.3 Comments

Direct onscreen method

You can enter comments direct while programming.

@ With the program COMPACT_PROG4 displayed on the screen select the Comments
mode button: -

KK

For example, to place a comment against X000 X001
the device X0, position the cursor over the 9—
X0 contact and press ‘enter’ or double click
the mouse over the contact. The screen
shown on the right is displayed:

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

(® Move the cursor to X1 and press <enter> or double click the mouse over X1. Repeat for the
output YO and enter the comments as shown below:

X000 X001
o 3k (oos
START STOP MOTOR
Y000
MOTOR

Note that all occurrences of the devices X0, X1 and YO will be displayed automatically within the
program with the attached comment.
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Project Data List (Navigation Window)

Program Documentation

10.4

Project Data List (Navigation Window)

Comment input, table entry method.

Comments can also be input using the table entry method.

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

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

List window:

X
= . COMPACT_PROG4 Documentation
+ @ Program
= ¥] Device comment
(%] commenT
=] @ Parameter
@ PLC parameter
@] Device memory

< | >

Project

Device name |X000 v Display

Device naue

Conment Alias

X000

X001

X002

PRODUCT DETECT

X003

X004

X005

X006

X007

X010

X011l

X012

X013

X014

X015

X016

X017

X020

X021

X022

X023

X024

X025

X026

X027

X030

X031

X032
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Program Documentation Comment Format

10.5

NOTE

NOTE

Comment Format

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

v Comment Ctrl+FS
v Statement Ctrl+F7
Mote Ctrl+Fa

Alias Ale+Ctrl+F6

v Display current monitored values

Comment format d ¢ 4%*3 characters
Alias Format display 4 3 *5 characters
Device program display mode 4

Mumber of comment lines 4

Toolbar ...

v Status bar
Zoom ...

v Project data list Alt+0
Project data display Format 4

Instruction list Alt+F1
Set the contact 4

Elapsed time

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

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

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

X

= . COMPACT_PROG4 Documentation
+ ’fi‘-‘g Program
-] Device comment
(%) commenTt
= @ Parameter
g PLC parameter
@ Device memory

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

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

Program Documentation

| v Comment

Ctrl+FS

| v Statement Ctrl+F7
Mote Ctrl+F8

Alias Ale+Ctrl+F6

fisplay

| v Display current monitored values

Comment format

Alias Format display

Device program display mode
Mumber of comment lines

v v v w

Toolbar ...
| v Status bar

Zoom ...

v Project data list

Project data display Format >
Instruction list Alt+F1
Set the contact >

Elapsed time

Complete the commenting of the ladder program as follows:

X000 X001
of— ——F froo )
START TOP MOTOR
Yooo
MOTOR
Y000 X002 K10
al— | || I
MOTOR PRODUCT PRODUCT
DETECT COUNT
co M8013
st— | || frooy )
PRODUCT 1s BEACON
COUNT PULSE
X003
I
1z—f [RST co
RESET PRODUCT
COUNT
15 [END !
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Program Documentation Statements

10.6 Statements

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

@ Withthe program COMPACT_PROG#4 displayed on the screen select the Statement mode
|
button: k=

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

(® Enter the statement text into the prompt box:

X000 X001
o (o0 )
GTART STOP MOTOR

Enter line statements

BB

~
Motor Start / Stop Latcl
Y000 * Separate s H B
MOTOR

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

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

® Place statements on the ladder program as follows:

* Motor Start / Stop Latch

X000 X001
of— ——F oo
BTART STOP MOTOR
Y000

HOTOR

* When Motor is running, Enable product Counter

Y000 X002z K10
ab - —| O
MOTOR PRODUCT PRODUCT
DETECT COUNT

* When Required Product Count reached, Flash Beacon

co M8013
] — o)
IPRODUCT 1s BEACON

COUNT PULSE

* Reset the batch Counter

X003

12— [RST co
RESET PRODUCT
COUNT
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Notes

Program Documentation

10.7 Notes

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

@ Withthe program COMPACT_PROG4 displayed on the screen select the Note Entry mode

button: &

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

block.

(® Enter the ‘Note’ text into the prompt box:

f Motor Start / Stop Latch

X000 X001
o 000
FTART TOP 10TOR
Enter Note
& et
;MotorDrivd
* Separate Exit
Y0oo
MOTOR
@ Complete the ladder diagram as follows:
* Motor Start / Stop Latch
* <Motor Drive >
X000 X001
ol ——F (roo0 )
FTART STOP MOTOR
Y000
MOTOR
* When Motor is running, Enable product Counter
* <Count Products >
Y000 X0ooz K10
] —| o Y
MOTOR PRODUCT PRODUCT
DETECT COUNT
* When Recquired Product Count reached, Flash Beacon
* <Product Count Reached Beacon >
co M8013
sl | || (roor )
PRODUCT 1s BEACON
COUNT PULSE
* Reset the batch Counter
* <Reset Product Batch Count >
X003
12—F [RST co
RESET PRODUCT
COUNT
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Program Documentation Alias

10.8 Alias

An Alias provides a method of cross-referencing PLC I/O numbers that are connected physically
to external system devices. For example; Input X0 may be connected to a Start Button on a
machine, whose external circuit diagram device reference is SW1. SW1 may be listed as the
Alias to X0 in the Comment list, so as to provide a qualified link with the PLC program listing.

Example:

@ From the Project data list window, open the comment list.
@ Double click the mouse over the alias column for X0 and enter the text “SW1”.

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

X|

- . COMPACT_PROG4 Documentation Device name (<000 v Display

= 2] Program

3 @ MAIN Device name Comment Alias | 4]
=] m Device comment X000 START SW1 Jie|
] comment X001 STOP 52
= {#] [ﬂa.rf"::zte' : X002 PRODUCT DETECT PROX1
=l PLC pavamets X003 RESET U3
{El] Device memory
X004
X0o0s
X006
X007

@ Change the display reference to show devices beginning with Y0. Repeat the action in (3)
above for YO & Y1 with data as shown:

X

= . COMPACT_PROG4 Documentation Device name |Y000 v Display

—I-#2] Program

i @ MAIN Device name Comment Alias | 4]
=] {E Device comment Y0o0oo MOTOR MT1
-
_{¥] commeNT Y001 BEACON LP1 L4
=\ &] Parameter Y002
@ PLC parameter
@] Device memory it
Yoo4
Y005

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

| v Comment CErl+FS (® From the View menu, click Alias.
| v Statement Chrl+F7
| v Mote Ctrl+Fs

| Alias Alt+Crrl+F6 ‘

| v Display current monitored values

Comment Format 4
Alias Format display »
Device program display mode 4
Mumber of comment lines »
The display will be as shown
[F Motor Start / Stop Latch
* <Motor Drive >
SW1 S02
o b——F amL )
START TOP MOTOR
MT1
MOTOR
* When Motor is running, Enable product Counter
* <Count Products >
MT1 PROX1 K10
a— | | | {co 3
MOTOR PRODUCT PRODUCT
DETECT COUNT

* When Required Product Count reached, Flash Beacon
* <Product Count Reached Beacon >

co M8013
ol —— | an Y
IPRODUCT 1s BEACON

COUNT PULSE

* Reset the batch Counter

* <Reset Product Batch Count >
SW3
12— f {RST co
RESET PRODUCT
COUNT
15 [ﬁND }

As can be seen, the display has replaced the device names with the alias where appropriate.
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Program Documentation

Alias

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

v Comment Ctrl+F5S
| v Statement Ctrl+F7
| v MNote Ctrl+F3

| v alias Alb+Chrl+F6

Erl+

| v Display current monitored values
Comment Format
Alias format display

Mhuirnhar AF Famment linec

In which case, the Ladder display becomes:

»

4 * Replace device name and display
Device program display mode 4 Arrange with device and display

»

E Motor Start / Stop Latch
* <Motor Drive >
Sl swa
X000 X001l MT1
ot ——F (o )
START BTOP MOTOR
NT1
Yooo
MOTOR
* When Motor is running, Enable product Counter
* <Count Products >
MT1 PROX1
¥0ooo Xooz K10
al— | | | {co )
MOTOR PRODUCT PRODUCT
DETECT COUNT
* When Required Product Count reached, Flash Beacon
* <Product Count Reached Beacon >
co M3013 LPl
sl— | | | (roo1 )
PRODUCT 1s BEACON
COUNT PULSE
* Reset the batch Counter
* <Reset Product Batch Count >
SW3
X003
I
12— F [RST co
RESET PRODUCT
COUNT
15 {El\l‘D ]-
10-13
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I/O Assignment Checking the Input/Output Range

11 /0 Assignment

11.1 Checking the Input/Output Range

The available input/output range of the used FX PLC can be checked in the PLC parameter.

@ From the Project Data List window, open the Parameter option by double clicking on the
folder and file icons:

X

=] . LATCH
+ @ Program
+ m Device comment
-] Parameter
Eﬂ PLC parameter
@ Device memory

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

FX parameter @

Memory capacity IDevi-:e PLC name ll.-"l’J assignment ]F‘LE system(1) ]F’LEZ system(2) ]F’n:-sitiu:n‘;ing I

Title

Click here

Default End Cancel
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Checking the Input/Output Range

I/O Assignment

® The possible allocable range is shown in the right hand column. Depending on the actual
used configuration, the start and the end of the ranges can be altered. Use the Check but-
ton to check the edited ranges afterwards.

FX parameter @

Memary capacity ]De-.rice ]F‘LEZ name |/0 assighment IF‘LI: system(1] ]F’LC system(2] ]Positioning I
1/0
A . Possible
Sym. | Digit | Points | Start End Sl
Input relay X 8 256 0 377 0-377
Output relay Y 8 256 0 377 0-377
Default Check End Cancel
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Downloading a Project to a PLC Communications Setup

12 Downloading a Project to a PLC

12.1 Communications Setup

The following notes describe how the project COMPACT_PROG4 is downloadedto a FX PLC.

Before you can transfer your program to the PLC the PLC must be connected to the program-
ming device and the controller's power supply must be switched on.

@ From Online Menu, Select Transfer Setup:

Transfer setup ...

Read from PLC ...
Write to PLC ...
Verify with PLC ...

‘Write to PLC{Flash ROM) >
PLC user data >
Monitar 4
Debug

Trace >
Remote operation ... Alt+6

The following window will be displayed:

Transfer Setup

< [

Serial  NETA10(H) NET(I) CC-Link  Ethemnet PLC
board board board board board

COM |COM 1 Transmission speed |115.2Kbps

PLC side I/F

|

PLC  MNET/10(H) MNET(II) CC-Link Ethemet C24 Bus

module module module module module

A

Other o | Connection channel list...
station l-;]

No specification Other station[Single network] — Other station[Co-existence network) PLC direct coupled setting

Time out (Sec.) |10 Rety times |0 Connection test

Network [ -l type |
- PR g s—

C24 NET/A10(H) NET(l)  CC-Link  Ethemet

System image...

_l J J J J TEL [FXCPU)...

C24  NETAOH) NET()  CClink  Ethemet ’ 0K |

Accessing host station
Close

Co-existence
network route
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Communications Setup Downloading a Project to a PLC

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

port as shown and click OK.
© RS23C
(include FX-USB-&\ / FX3U-USB-ED)
Cancel

" USB(GOT transparent mode)

Setup...
COM port COM 3 V] 4‘
Transmission speed ]115.2Kbps v

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

PC side I/F IE'@, ‘ ’ I ﬁ =

Serial  NET/10H) NET(I) CC-Link  Ethemet PLC AF S5E
board board board board board board net _lLI

COM |COM 3 Transmission speed |115.2Kbps

Transfer Setup

PLC side I/F

=

PLC  MNETA0H] MNET(I)  CC-Link Ethernet C24

module module module module module

Other | - | Connection channel list...
station a]

No specification Other station[Single network)  Other station[Co-existence network) PLC di tting
3 5 =
Time out (Sec.] |10 Retry times 0 » < Cornachon tast
.
Py
Network PLC type  [FASOICT

route

C24  NETA0H) NET() CC-Link  Ethemet I

System image...

J—IJJ TEL [FXCPU]...

C24 NETA10H) NET(l)  CC-Link  Ethemet OK

Accessing host station
Close

Co-existence
network route

(® The following message should be displayed:

MELSOFT series GX Developer @

*
1 ) Successfully connected with the FX3U{CICPU.

® Click OK to close this message.

If an error message is displayed, check connections and settings with the PLC.
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Downloading a Project to a PLC Communications Setup

12.1.1

NOTE

Connection Setup Route

@ To obtain a pictorial view of the connection setup route, select the System image button

' System image

Serial port PLC module connection

PC side | /F : COM:COM 3 Transmission speed :115.2Kbps
PLC side I/F : No setting details

Network

communication route :

Co-existence

network route :

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 Con-

nection Setup window using the Close button, the settings are not saved.
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Clearing of the PLC Memory Downloading a Project to a PLC

12.2 Clearing of the PLC Memory

Itis always sensible to clear the PLC memory before use. This is especially important when the
main unit is to be re-used. This ensures that no other programs are present in the PLC before
writing new code to the memory.

Procedure:

@ Select Clear PLC Memory from the Online Menu:

Transfer setup ...

Read from PLC ...

\Write to PLC ...

Yerify with PLC ...

Write ko PLC(Flash ROM) 4
PLC user data 4
Monitor 4
Debug >
Trace 4
Remaote operation ... alt+6
Keyword setup 4
Clear PLC memary ...

Set time ...

@ When the following window is displayed, click Execution:

Clear PLC memory @

Contact target information.

Contact interface [CUM3 P IF’LC module

Contact
et PLE. [T Stationno. [Host PLC type [FX3UE)

Applicable data.
¥V PLC memory

[V Data device

IV Bit device.

| Execution I Close
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Downloading a Project to a PLC Write Program to PLC

12.3 Write Program to PLC

@ From the Main menu, select Online and than Write to|  Transfer setup ...

PLC.
Read from PLC ...
Write ko PLC ...
Verify with PLC ...
Write ta PLC{Flash ROM) »
PLC user data 4
Monitor 4
Debug »
Trace 14
Remote operation ... alt+6
Keyword setup »

Clear PLC memary ...

Set time ...

-
Alternatively, click on the £ button from the tool bar.
TIP | Get into the habit of using the tool buttons, they save a great deal of time!

The display will be as show below:

Write to PLC %]

Connecting interface ]CUM3 <> [F’LC module
PLC Connection  Metwork o [i7 StationMNo.[Host  PLC type [FX3UIC)

sy | = _e ||
File selection I Device datal Program] Common]
4 Select all l Cancel all selectionsl =
\ ose |

= @ Program ~ g
D MAIN Related functions
= [%¥] Device comment Transfer setup... |
[] COMMENT
B @ Parameter Keyword setup... |
[ PLC parameter Remoate operation... |
Clear PLC memory... |
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Write Program to PLC Downloading a Project to a PLC

@ Select the Param+Prog button on the display to enable the program and parameters for
the project COMPACT_PROG4 to be downloaded:

Write to PLC @

Connecting interface ICUM3 <> IPLC module
PLC Connection  Network Mo | Station No. [Host  PLC type [FX3UIC)

s | = _m |
File selection ] Device data | Program | Common |

Select all | Cancel all selectionsl =
ose |

- @ Program

M MaIN Related functions
= @ Device comment Transfer setup...
[] COMMENT
= [8] Parameter Keyword setup...

M PLC parameter Remoate operation...

Clear PLC memory...

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

MELSOFT series GX Developer

! E Execute write ko PLC?
*
Ja l | Mein I

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

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

Write to PLC

Checking devices...
Program MAIN

100%

1/1Step
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Downloading a Project to a PLC Write Program to PLC

When transfer is complete, the following message is displayed:

MELSOFT series GX Developer [X]

L3 \
1 )  Completed.

(® Click OK to clear the dialogue box.

Program transfer has now successfully completed.
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Reducing the Number of Steps Transferred to the PLC

Downloading a Project to a PLC

12.4

Reducing the Number of Steps Transferred to the

PLC

When the project COMPACT_PROG4 was downloaded, the default size of the program was
actually 8000 steps. However, as COMPACT_PROG4 has only 15 steps, this means that the
remaining 7985 steps will all contain NOP (No Operation) instructions. This is used to clear
(Null) the contents of the unused memory area. GX Developer from version 8.0 upward will auto-
matically download only the used program steps up to the END statement. However previous
versions of the software treat this as an option.

With GX Developer versions less than V8.0, the time taken to write a program to the PLC or
when using slower communication speeds on serial ports can be dramatically reduced by using

the following procedure:

@ Check that the main unit is switched to "Stop".

(@ Select Write to PLC.

(® Select the Param+Prog button and select the Program tab.

The display now becomes as shown below:

Write to PLC

Connecting interface ICUM3

PLC Connection

[T Station No.[Host

File selection] Device data  Program l Common]

& |

£ [F’LC module
PLC type |FX3UIC)

| Execute l

Selected File type

Range type

Start

End

AN Ladder

Whole range

All
Close

Related functions

Transfer setup...

Keyword setup...

> Remote operation...

Clear PLC memory...

e, e, . b, b b e b
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Downloading a Project to a PLC

Reducing the Number of Steps Transferred to the PLC

@ Incolumn Range type, select Step range and enter the last step in the program (Step no.
of end command). The display should be as follows:

Write to PLC X

Connecting interface ICUM3 <> |PLC module
PLC Connection l Station No. [Host  PLC type [FX3U(C
File selection | Device data Program | Comman | IE—]
xecute
Selected File type Range type Start End All ol
ose
IWAIN Ladder [Step range v |0 15 ————————————J
Related functions
Transfer setup... I
Keyword setup... |
70 [ » Remote operation... I
Clear PLC memory... |
g |
2 |
NOTES The Specified End step number above must be identical to the last step number of the Lad-
der Diagram i.e. the step corresponding to the ‘END’ Command.
Depending on the PLC used and the memory usage, the total number of steps used in the
program will differ.

® Select Execute and answer Yes to write the Parameters and only the used steps of COM-
PACT_PROG#4 to the PLC.

Training Manual GX Developer
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Executing the Project

13 Executing the Project

To execute the project COMPACT_PROGA4, while referring to the ladder Diagram on GX Devel-
oper, carry out the following.

@ On the FX main unit, switch the mode switch to the RUN position.
Toggle the switch X0 ON then OFF. YO will remain ON.

Repetitively operate switch X2 and observe that after 10 operations, Y1 indicator in the
training rig will begin flashing at 1Hz.

Momentarily operate the X3 Switch and observe Y1 turns OFF. (Please note that a nor-
mally closed contactis used for RESET and that for counting X3 has to be switched ON.)

© ® © 6

Momentarily operate X1 and note that YO turns OFF.
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Monitoring

Monitoring the example program COMPACT_PROG4

14

14.1

NOTE

Monitoring

Monitoring the example program COMPACT_PROG4

To monitor the Ladder Diagram of COMPACT_PROG4, carry out the following.
@ From the Main Menu, select Online.

(@ Select Monitor

Transfer setup ...

Read from PLC ...

‘\Write to PLC ..,

Verify with PLC ...

‘Write to PLC(Flash ROM) >

PLC user data 4

Debug » Monitor {\Write mode) Shift+F3
Trace (|  Start monitor (All windows) Ctrl+F3
Remote operation ... ale+6 Stop monitor (&l windows) Ctrl+al+F3
Keyword setup 4

Clear PLC memory ...

Set time ...
Device batch ...

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

Entry ladder monitor ...

® Select Start Monitoring (All Windows)

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

Alternatively, use the mrt icon to start monitor mode.
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Monitoring the example program COMPACT_PROG4 Monitoring

The following display shows the Ladder Diagram COMPACT_PROG4, whilst in Monitor mode.

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

blue:

* Motor Start / Stop Latch
* <Motor Drive >
SWL swe
X0oo X001 MT1
o & frooo ]
FTART STOP MOTOR
MT1
Y0ooo
MOTOR
f_When Motor is running, Enable product Counter
* <Count Products >
MT1 PROX1
Y0oo X0ooz K10
s—B n fico )
0
MOTOR PRODUCT PRODUCT
DETECT COUNT
* When Required Product Count reached, Flash Beacon
* <Product Count Reached Beacon >
co M8013 LP1
s— — (o1 )
IPRODUCT 1s BEACON
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Monitoring Entry Data Monitoring

14.2 Entry Data Monitoring

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

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

(® Select Entry Data Monitor thus:

Read from PLC ...

\Write to PLC ...

Verify with PLC ...

‘Write ko PLC{Flash ROM) »

PLC user data »

Debug »  Monitor (Write mode) Shift+F3
Trace » Start monitor (All windows) Chrl+F3

Remote operation ... alt+6 Stop monitor {all windows) Chrl+Alt+F3

Stop monitor Alt+F3
Keyword setup

Clear PLC memory ... ¢ Change current value monitor (Decimal)
mat PL ot Change current value monitor (Hexadecimal)

Set time ...
Device batch ...

Entry data monitor ...

Buffer memory batch ...

Entry ladder monitor ...

Alternatively, press the & button from the toolbar.

The following window will be presented.
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Entry Data Monitoring Monitoring

B Entry data monitor-1

T/C setting value,
Local label
Reference program

MAIN 'l

Start monitor

e
Register devices
Delete all devices

Device ON/OFF/Current | Setting value |Connect | Coil Device comment

@ Select Register devices to obtain the Register device window.

Register device @

i Device -
|
i~ Display format -
-~ Value
DEC X
i Display — ‘
I‘IBbit integer L] Cancel |

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

- CO
- X0
- X1
- X2
- X3
- YO
- Y1
- M8013

® To close the window after entering the last device, click on Cancel.
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Monitoring Entry Data Monitoring
@ Click the Start Monitor button and the following window provides a live monitor of the val-
ues in the listed items:
M Entry data monitor-1 g@
S T e e S
Device ] ON/UFF/Currenc] Setting value ]CDnnecr.[ Coil 1 Device comment E‘J?al label
o 0 10 0 1 | PRODUCT COUNT Sy ogem
X000 0 START MaIN v
X001 0 STOP
X002z 1 PRODUCT DETECT 4‘
X003 1] RESET Stop monitor
Yooo il MOTOR
YO0l 0 BEACON Register devices
Delete all devices
Device test
Close
The above display shows all attributes of the displayed devices.
Column Descriptions:
— Device
The MELSEC device name being monitored.
— ON/OFF/Current
Accumulator value of device (Running Value)
— Setting Value
Constant / Preset Setting Value (Where relevant)
— Connect
The Digital Contact condition.
- Cail
The digital coil status (Where relevant)
— Device Comment
The comment for the specific device (Where used).
NOTES To delete devices in the monitor window, use the ‘Up Arrow’ and ‘Down Arrow’ keys on the

keyboard to highlight the appropriate device and press the Delete the device button.

To clear all devices registered in the monitor window, select the Delete all devices button.
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Combined Ladder and Entry Data Monitoring

Monitoring

14.3

Combined Ladder and Entry Data Monitoring

Using Windows, it is possible to monitor both the Ladder Diagram and the Entry Data.
@ From the Main Menu, select Window.

@ Select Tile horizontally:

Cascade

Tile vertically
[ ric horzortaly
' Arrange icons

Close all windaws

1 LD{Monitor mode Monitoring)  MAIN 16 Step

| v ZEntry data monitor-1

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

M Entry data monitor-1

T/C setting value,
Device ON/OFF/Current | Setting value Connectl Coil I Device comment Local label
co 0 10 0 1 PRODUCT COUNT Reference program
X000 0 START [Man ]
X001 0 STOP TS
X002 1 PRODUCT DETECT e
X003 1] RESET Stop monitor
Y000 1 MOTOR
Y001 0 BEACON Register devices
M5013 l
Delete the device S|

Delete all devices!

Hotor 5t

I [ D(Monitor mode Monitoring)

art

Stop Latch

Navica tack I

MAIN 16 Step

108

* <Motor Drive
swz

Y000

OTOR

* When Motor is

X000 X001 MT1
R fooo g
BT ART TOP MOTOR

MT1

running, Enable product Counter

14-6
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Monitoring

Device Test Function

14.4

Device Test Function

You can also use the programming device (in this case the PC) change the values of devices
directly from while you are testing your program. For example, if you need the input signal from a
certain switch to initiate a process you can activate the switch from the PC and continue to watch
the resulting program execution.

CAUTION:

Be extremely careful when using this function! Changing the states of devices inde-
pendently of the program can cause potentially dangerous situations for both per-
sonnel and equipment!

Execution by the program has higher priority for the control of devices used by output instruc-
tions, such as outputs. The Device Test function only changes these devices very briefly for the
test, after which they are returned to the status assigned to them by the program.

There are several ways to start the Device Test function.
— Inthe Online menu, click on Debug and then on Device test.

Transfer setup ...

Read from PLC ...
\Write to PLC ...
Verify with PLC ...
‘Write to PLC{Flash ROM) »
PLC user data >
Monitor »
Trace 4 :
— In Monitor mode you can 1-51 | 1-50 1-32 0-52
activate the Device Test X003 Xooz2 X004 X001
function by selecting a | Find device ... Cirl4F
device in the editor and then Find instruction ...
right-clicking on it. FU  Eind step no. ...
Find character string ...
With some other test Find contact or coil Alt+Ctrl+F7
functions the Device Test —] . g
can selected in the dialog v Cross rEFErE”DE ;‘_"”” B
box of the function. Cross reference st ..
——  List of used devices ...
Pump| “omerh 4
Stop monitor Alt+F3
Device batch ...

Entry data monitor ...
MManitar conditian setup ..

o e

Device test ...
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Device Test Function

Monitoring

— Or click on the % tool in the toolbar.

All actions descriped above open the Device Test dialog:

Bit devices (inputs, outputs, relays etc):
Set (Force ON), reset (Force OFF)
or change state (Toggle Force).

Select word devices: On some PLCs you can
alter the contents of the buffer memory in

specify the both the start I/O address of the
module and the memory buffer address.

Value to be written to the word device.

Device Close

oo =

Device test @

Bit device

special function modules. To do this you must ———»

Click on Set to write the value.

History of device tests performed. You can
search for selected devices with the buttons on

v

the right. Clear removes all the current entries
from the history list.

v

Hide history
FORCE ON | FORCE OFF Toggle force l —_—1
Word device/buffer memory
@ Device |

" Buffer memory Module start 1/0 .
Address

Setting value
IDEC_V_J [1Sbilinleger _v_l Set
Program
Label reference program I __J

Execution history

Device I Setting condition l
B
iyl
T

14-8
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Program Verification Verification of Example Programs

15

15.1

Program Verification

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

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

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

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

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

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

Verification of Example Programs

To demonstrate the Verify facility, a new short program will be used.

@ From the Project menu, select New Project. Mew project ... Chrl+N

Open project ... Ctrl+0
Close project

@ Enter the following program.

=000 =001 002 003
| | |1 |
o— | A/{ | | A’f MOV Kl o] ]
%004

*005

|

f
11 [END }

(® Convert and transfer the program to the PLC as shown on the next page.
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Verification of Example Programs Program Verification

Write to PLC

e
[ BTG NG, L! .

[Farget mermsm

A MaIN
$ Device commment
-] COMMENT
e Parameter

@ Modify the program on the hard disk as shown below. On a quick glance the two programs
look the same, but nearly all instructions and devices have been changed. Therefore the
function is completely different to the program stored in the PLC.

13| [END
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Program Verification Verification of Example Programs

® In the Online menu, select Verify with PLC. Transfer setup ...

Read from PLC ...
Write to PLC ...
Yerify with PLC ...

‘Write to PLC{Flash ROM) >

Delete PLC d

12 PLI

PLC user data

data attributes

| »

Monitor 4
. Debug »
' Trace »

Remote operation ...

Redundant operation,.

The following window will be displayed:

Yerify with PLC

L= F_Em
Network No. [0 Station No. [Host PLChpe  [FX30ITI

;l Title II

=

Connecting interface I!IIHEI

PLC Conmection

Trarmet memon I

File selection | Device data | Program |

e

['£| I | The spectied block No: of the SEC program s compared Close
Edit datafverify source) F'I.El‘dataNﬂi‘y dest ) T
=]-#5 Program =22 Program
B MaIN A MaN Transfer setup.., |
= {#] Parameter =[] Parameter
M PLC parameter M PLC parameter Keyword setup.. |
=-(¥] Device comment | = [B] Device memoty :
[] COMMENT o e Femate operation, . |
Hedundant operation,., |
- Comment verifir tipe Clear PLC memary... |
€ GX Deyeloper Dat. Farmat FLC memarny... |
& FLCData
S I_ T I_ Arange PLE memaory... |
Fef el nr Create title,... |

Eree space vu:ulumel

® Select Param+Prog and click Execute to start
the verification.
Reading...
Program kalM
49%

Cancel
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Program Verification

@ When the verification procedure has completed, the following display will be shown illus-
trating the differences found between the two programs:

[PLC verify: Program]

UVerify source
Project name -
Data name -MAIH

Verify destination

Project name - none

Data name -MAIH

<Memory> . <PLC> .
Step Instruction Step Instruction

0 LDI X005 8 LD X008

1 LD X0ou 1 LDI X081
| 2 LDI X003 2 LD X082 |
| 3 AND X002 2 ANI %003 |
| 4 ORI X001 4 OR X004 |
| 6 ORI X000 6 OR X005 |

6 items unmatched.
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Serial Transfer — Upload Example Program Upload

16

16.1

Serial Transfer — Upload

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

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

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

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

Example Program Upload

The following describes how the project COMPACT_PROG4 is uploaded from the FX base unit
and saved as COMPACT_PROGS5. It is assumed that the program COMPACT_PROG4 is still
resident in the PLC:

@ Close the currently loaded project by selecting Close project from the Project Menu.
(This is optional, as GX developer will prompt to close an already open project when a new
one is created)

@ Select Project and open a new project with the name COMPACT_PROGS5:

New Project

PLC series
|FXCPU |

PLC Type
|Fau(c) |

Program type Label setting

* Ladder ;

 SEC &

il

Cancel

{

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

Setup project hame

[V Setup project name

Drive/Path  |C:\MELSEC\GPPW

Project name  |COMPACT_PROGS Browse... |

Title |
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Serial Transfer — Upload

® Select Online and Read from PLC.

Transfer setup ...

Read from PLC ... i

‘Write to PLC ...
Verify with PLC ...
Write ta PLC(Flash ROM)

PLC user data
Monitor

Debug

Trace
Remote operation ...

Keyword setup
Clear PLC memory ...

Set time ...

Alt+6

Alternatively click on the Read from PLC icon: ﬂ

The display will be as shown below.

Read from PLC %]

Connecting interface [CUM3

¢ |PLC module
PLC Connection etk Mo | Station No.[Host  PLC type [FX3UIC)

/|

Param+Prog

=] _e ||

File selection I Device data | Program | Comman |

Cancel all seleclionsl A2

s Close |

= @ Program
[J Man
= @ Parameter
[] PLC parameter
= @] Device memory
[] Device data

Refresh view |

i~ Related functions

Transfer setup...

Keyword setup...

Remote operation...

Clear PLC memary...

S VS SN (T ) S S—

16 -2
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Serial Transfer — Upload Example Program Upload

@ Select the Param+Prog button as shown above:

Read from PLC %]

Connecting interface ICUM3 <> IPLC module
PLC Connection york No. | Station No.[Host  PLC type [FX3UIC)

Al =] _ite ||

File selection I Device data | Progiam | Common |
Cancel all selectionsl , I '
' Close I

- @ Program :
M MaIN Related functions

= [#] Parameter Transfer setup...
M PLLC parameter

= [3 Device memory
[] Device data

Keyword setup...

Remote operation...

Clear PLC memaory...

Refresh view

(® Select Execute and the following prompt dialogue will be displayed:

MELSOFT series GX Developer

L] 'j Execute read from PLC?
[

® Click Yes.

@ Atfter completion of the transfer click the Close button on the dialogue window to close the
transfer display. The uploaded program COMPACT_PROGS5 from the PLC will now be dis-
played. (This was COMPACT_PROG4 stored in the PLC.)
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Example Program Upload Serial Transfer — Upload

X001
o f {¥000 3
¥000
Y000 X002 K10
| | 1 ¢
" | 11 {CO b
co M8013
I roo1 )
X003
g
12—F [RST co 1
I
15 {END 1

Save COMPACT_PROGS.

NOTE | Remember, use the toolbar button, it is quicker.
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Sequential Function Chart (SFC)

17 Sequential Function Chart (SFC)

Sequential Function Chart Language (SFC) is one of the graphical methods that can be used for
programming the MELSEC range of PLCs. By clearly representing the operating sequence of
machinery/equipment controlled by the CPU, this language makes it easy to grasp the system
as a whole and makes programming easier.

In contract to the case where a program represented by ladders is entirely executed every scan,
only the minimum required part of a program may be run if it is written in SFC format.

SFC is a graphical language which provides a diagrammatic representation of program
sequences —> flowchart

GX Developer Sequential Eunction Chart is IEC 1131.3 compatible, based on the French
Grafcet (IEC 848)

Main structure and suitable for rapid diagnostics
The basic elements are steps with action blocks and transitions

Steps consist of a piece of program that is carried out until a condition specified in the tran-
sition is met.

Easy programming of complex tasks by dividing in smaller parts
Each element can be programmed in ladder or instruction list

GX Developer-SFC steps can be switched between IL and Ladder

2 M3002 A
z é 3 ot | Y002

1 0

Step0

L MoV K oo
7

2 ——0
3
a[ o [ o

SteplO Step20
5
oy e
T = v

> v
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Sequential Function Chart (SFC)

17.1 SFC Elements

SFC is a structured language which allows clear representation of complex processes. A pro-

cess is divided into steps and transitions.

Step

Transition ——»

Step
Sequence

Transition ——»

Step

Transition ———»

17.1.1 Steps

e | Check water level ‘
—|

—

[:;j Level too low

Fill tank \

|
|:":| Tank full

Pump off

=b

A step represents either no, one, or several actions. An action for instance can be the setting of a

boolean device or the start of aPLC program.

The called program can be edited in every language, even in SFC.

=

$ \\\
B

17.1.2 Transitions

Step: Fill tank

Action 1: Open valve
Action 2: Switch pump on
Action 3: .....

Ac{ion | A,

To each transition a transition condition is assigned. When the transition condition is matched

the next step will be activated.

Transition conditions can be written using any of the editors - except Sequential Function Chart

language itself.

Fill tank

' Tank full
|
Pump off

: /
HE\\\

Transition: Tank full

LD Max_Level
ST Tank full

17 -2

2 MITSUBISHI ELECTRIC



Sequential Function Chart (SFC) SFC Elements

17.1.3 Initialization Step

Every SFC program starts with the Initial Step.

«—— The Initial Step is marked by a

‘ Check water level ” doubiahame

Level too low

The Initial Step is treated like a regular step. Actions can be added to the Initial Step like to other
steps.
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Rules for Sequences Sequential Function Chart (SFC)

17.2 Rules for Sequences
17.2.1 Divergence into Parallel Sequences

A parallel branch is marked by

Step 1 ‘ a double horizontal line.
Transition 1 /
|
Step 2 Step 3

@ A parallel branch is allowed after a transition only.
® Only one transition can exist before a parallel branch.

® When the transition condition before the parallel branch is matched, both following steps
are executed independently of each another.

17.2.2 Convergence of Parallel Sequences
| |
Step 1 ‘ Step 2
I
Transition \
Step 3 The convergence is marked by a

| double horizontal line.

® Onlywhenboth Step 1 and Step 2 have been executed and the transition conditionis evalu-
ated TRUE the next step will be executed.

@® The convergenge must be followed by a transition.

17.2.3 Divergence into Selective Sequences
Step 1
Transition 1 [::I Transition 2
Step 2 ] Step 3

@ Selective branching is possible before transitions only. It depends on these transitions
which step is executed.

@ If several transition conditions are evaluated TRUE at the same time, the execution priority
is given from the arrangement of the sequences. The leftmost sequence will be executed
first.
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Sequential Function Chart (SFC)

Rules for Sequences

17.2.4 Convergence of Selective Sequences
| |
Step 1 J Step 2
Transition 1

\:::I Transition 2

Step 3 l

When the respective transition condition becomes TRUE the next common step is executed.

17.2.5 Jumps

It is possible to jump in a sequence.

|
Step 1

Transition 1

Step 2

:i:y Transition 3

Step 3

Transition 4

Transition 2

Step 4
|

When in the example above the transition condition (transition 2) for the jump is evaluated

TRUE, the steps 2 and 3 are not executed but the step 4 is activated.

Training Manual GX Developer
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Rules for Sequences

Sequential Function Chart (SFC)

17.2.6 Exit and Entry Steps
Exit and Entry steps can be used to jump forward and backward.The name of the exit step and
the corresponding entry step must be the same.
|
Step 1
Transition 1
“Name” -----
Step 2 Entry step !
dj Transition 2
A
Step 3 !
| e !
Transition 3 Eransmon 4
“Nameli ____-_:
Step 4
| Exit step
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Example for Programming in SFC

17.3 Example for Programming in SFC

Carwash

Backward €=

L s

=3 Forward

Initial position

Forward position

The washing process is divided into steps:

1. A lamp indicates the readiness of the carwash.

2. After pressing the start button the frame with the brushes moves forward and backward.

Water is sprayed on the car to soak the dirt. The brushes are switched off.

3. The frame moves forward and backward with rotating brushes.

4. Todrythe carthe frame moves again forward and backward but this time compressed airis
blown onto the car. The brushes are switched off again.

5. The end of the washing process is indicated by a flashing light.

List of used devices

Inputs Outputs

X0 Frame in initial position YO Frame backward

X1 Frame in forward position Y1 Frame forward

X2 — Y2 Water ON

X3 — Y3 Brushes ON

X4 — Y4 Air ON

X5 Start button Y5 Lamp “Finished/Ready”

Training Manual GX Developer
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Creating a SFC-Block

Sequential Function Chart (SFC)

17.4 Creating a SFC-Block
Select Project -> New project in the main screen of the GX Developer. Select the connected
PLC type, the program type SFC and the project name.
Project Edt FndReplace View ’9' - PLC series
' IFXCPU j Cancel
PLC Type
cirl45 [Paue) E
SEWE &S ... Program type - Label setting
 Ladder & Dor
& SFC [ MELSAF “
/ g ‘
S e I e Ct s FC IV Device memory data which is the same as program data's name is created.
Setup project name
vV Setup project name
Diive/Path  |C:AMELSEC\GPPW
Project name | COMPACT_SFC_DEMO] M
Title |
Select OK and the following screen will be displayed:
]
No Elock title Elock type |+
EI--. F3U_sFC e
Program 1 S
=
EI@ Device comment 2
{8 commenT &
EI@ Patameter 4
@ PLIC parameter g
=-{EL] Device memaory 5
- [E] matn 7
Enter the comments for the devices:
) 4] Device comment
I_Hﬂm Frame in initial position El.'.tlp_bui:
wnol Frame in forward position Stop for
ooz
|$o03
XO04
X005 Start button Scart
YO0 Frame backward Hove bac
Yool Frame forward Move for
Yooz Bacer ON Wacse 0N
jelik] Brushes O BruahiN
Yoo4 Aie OH ALEOM
YOOS Laap “Finished Ready™ H Ready
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Sequential Function Chart (SFC) Creating a SFC-Block

17.4.1 SFC Diagram editing screen
— T Project Edt Find/Replace Convert View Online Diagnostics Tools Window Help -8 x
Diz|d| 8| &%/ -| @@I@ £[s| €& =@ [Fom I < off

2]

e/ ke s s e i < 4

o

000000 ©

/ R A R

—| | T‘/’\I (U [ Yte 4| 1 | 1 ]+[1:|1:1
FS |sF5| F6 |sF6| F7 | F8 | F9 | sF9|cF9 |cFID| sF7|sF8|aF7|aF8| aF5|caF5|csfi0] F10] aF9

4| Hl@| 2|2 | &7 &) =]
ol B YN el o] o o Pl T P el 2 S

x|

= — 8 ] “
= B COMPACT_SFC_DEMO1 1 "] 20 % 2
= [ Program 20
&) mam
+ %] Device comment

2
3
\ =) (&) Parameter q -
[#] PLC parameter .
6
% .
8
S

N # [E] Device memory

22 . . 5
Project < > v
Ready FX3U(C) Host station Ovrwrte NUM

Area for displaying the project name being edited, the number of steps used, the block
number being displayed and so on

Menu names on the menu bar

Icons on the toolbar

Project list display

SFC diagram editing area

Operation output/transition condition program editing area (Zoom side)
Edited CPU type

Edit mode (overwrite/insert)
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Creating a SFC-Block Sequential Function Chart (SFC)

17.4.2 Block information

&0

Select Block Information at the menu Edit or click on the icon in the SFC tool bar for set-

ting the block information to the corresponding block.

Block information setting @

Blockno: 0

Block title ISFC-Program

Block type
¢ SFCblock ¢ Ladder block

| Execute | Cancel

17.4.3 Editing the project
]| Double click in row number 0.
E Hao Block title Elock cype
z
3
4
5
Enter Block
1 1 2 3 » 2 »
12
2
3
4
5
6
o
&
=)
10
11
12z
13
14
15
16
17
18
19
20
21
27 b
4 | > W
FRaL(Ch Host station Owrwrte HLIM
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Sequential Function Chart (SFC) Creating a SFC-Block

Enter logic for Step

Click on the step and than in the "operation output program editing area". Enter the required
instructions as in any ladder diagram.

il &2 Hlcr| & 253 =]
11 I i e I e 2 P 5 I P e P P

1 2 3 A

18 o]
[T Stepd

0 (vooz )

1

After the condition has been entered, the condition is displayed in dark grey and has to be con-
verted.

|®|j ‘ Convert/cor'nplleI pr?gﬁ]m ‘
B REE R E R

(vooz

Step0

0 (vooz Y

Condition of transition

Click on the transition and enter the instructions in the "Transition condition program editing

{YDDE
Frame ba
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Creating a SFC-Block Sequential Function Chart (SFC)

After completion of all steps and transitions, the project looks like following.

Wait
Transition condition e __IStant ‘
T , — ‘ Washin
l Slan_iwa“shlng Stop_backward Sta_r_t“ Soaking_ : ‘ hackw 9
| L . 3 forward | S
j ‘ _ |Backw 2
— JForw_1 . N (I
I [ Drying_f
A iated acti Soaking_ | arward
ssocilated actions backw
g
[ Action Association Wall[=TE= — . M
P Move_forward N [ e——
Brushes — Drying_b
Washing_ ackward
forward [
| =" lBackw_S
__IForw 2 ; I
‘ Washing_
finished
Delay_ov
‘Fjer

17.4.4 Transfer project

Before the project can be transferred into the PLC, all blocks have to be converted. Use the icon
shown on the left. Then click the Write to PLC icon to transfer the program to the FX base unit.

Sl i @ s [lel @l
| . —" " - " ==
_;I |Cj:n»;8(tﬁclorppll? QII plrnrgira:'nis IF

17.4.5 Monitor project

The status of the block can be observed by switching on the Monitor mode. The active step is
marked with blue background. The condition of the selected transition is shown in the transition

edit area.
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Counters

18 Counters

Counters are a very important part of a sequence control system.

They can be used for example:

To ensure a particular part of a sequence, is repeated a known number of times.
To count the number of items, being loaded into a carton.
To count the number of items passing along a conveyor belt, in a given time.

To position a component, prior to it being machined.

Counter Configuration

Counters occupy 3 instruction steps of program memory in the FX range of PLC’s.

Driving the counter coil causes a count to be registered on the rising edge of the driving
input.

When the counter register is equal to the preset, the counter contact closes.

In order to re-startthe counter a separate RESET [RST]instruction is required which zeros
the counter register and turns the counter contact OFF.

The following example programs illustrate various counter configurations and applications.
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Programm Example — COUNT DELAY Counters

18.1 Programm Example — COUNT DELAY

The following example program COUNT DELAY, demonstrates how a counter can be used to
produce an extended time delay.

Ladder Diagram — COUNT DELAY

* When X0 is closed, 1 second time base generator starts
X000 TO K10
] f L4 TO
START 1 SECOND 1 SECOND
TIME TIME
BASE BASE
* Count 1 se 10 times = 1 ec
K10
co
10 SEC
COUNTER
* After 10 seconds, drive Y0 indication ON
co
|
3 f
10 SEC
“OUNT
tection of r
X000
| I
11 } {PLS MO H
leTART START
PULSE
* Reset counter o he risi edge of e start pulse
MO
r
14 | [RST co H
START 10 SEC
[PULSE COUNTER
%
17 {END 1

NOTES ® To enter -[ PLS MO ]- enter the following:
— pls <space>

— mO <enter>.

® Use the same procedure for -[ RST CO ]- i.e.

— rst <space>.

— ¢0 <enter>.

1L Jr
NB: Pressing the & | button to open the square brackets before entering the text for the com-
mand is optional.
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Counters Programm Example — COUNT DELAY

Principle of Operation
® LineO

The closing of input X0 and the normally closed timer contact TO will provide a path to en-
able the coil of timer TO to be energised.

After 1 second, timer TO times out and its normally closed contact will open, causing the
timer to become de-energised for a time equal to one scan period.

With the timer dropping out, its contact re-closes causing the timer to be re-energised once
more.

This ‘cut-throat’ timer circuit is effectively a pulse oscillator, whose contacts momentarily
operate every 1 second.

® Lineb5

With the momentary closure of the normally open contacts of TO, a count pulse is sent to
counter CO every 1 second.

TO
Contact _ |

1 Sec 1 Scan

® Line9

Counter CO counts the incoming pulses and when the number of pulses equals the preset
K value of 10, all the CO contacts operate as follows:

— All normally open contacts CLOSE.
— All normally closed contacts OPEN.

The normally open contact CO closes, hence energising the Output Coil YO.Therefore, the
circuit gives an output signal on YO, 10 seconds after the Input X0 closes. Hence the circuit
can be considered as an extended timer.

® Line 11

Whenever Input X0 closes, this energises a special function, which is known as a Rising
Edge Pulse, PLS.

A pulse circuit only operates on the closing of an input and when energised, the pulse
circuit will cause its associated output, the internal memory MO, to energise for a time
equal to 1 scan time for the program. The following are the waveforms associated with the

PLS circuit.
PLS
MO
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Even though Input X0 remains closed, the pulse circuit will not re-operate until Input X0
re-opens and closes again.

® Line 14
From the above waveforms, it can be seen that each time input X0 operates, the instruction
PLS MO will be executed and the normally open contact of MO will momentarily close,
hence causing the Counter CO to be reset to zero. Hence with the operation of Input X0
and the resetting of Counter CO, the cycle will repeat itself.

Monitoring

Carry out the following:

Open a new project and give it the name COUNT DELAY.
Enter the ladder diagram shown on page 18-2.

Save and convert the program.

Download the program to the FX PLC.

Monitor the ladder diagram COUNT DELAY. (To start monitoring, press the F3 or click the
& icon.)

18- 4
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18.2 Programm Example — Batch Counter

18.2.1 BATCH1

BATCH1 is a batch counter program which has the following specification:
@® Use input X0 to reset counter CO.

@® Use input X1 to input pulses to the counter.

@ After 10 input pulses the output YO is to come ON.

{

Resetting the counter will turn the output YO OFF and enable counting to be repeated.

Ladder Diagram — BATCH1

X000
0— | [RST co g
X001 K10
3—| I {c0 }
co
T— | Y000 )
g [END g

Principle of Operation
® LineO

The momentary operation of input X0 will reset he counter CO. This in turn will cause output
YO0 to turn OFF (line 7).

® Line3

Each time input X1 closes, this will increment the contents of CO.

® Line7

After input X1 has been pulsed 10 times, the C0O contacts will operate to enable the output
YO0 to energise.
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18.2.2

Modification of Program BATCH2

Modify the program BATCH1 so that the following sequence can be obtained.

@ After the count value of 10 has been reached output YO will be energised and stays ON for
just 5 seconds.

@ After the 5 second delay the following is to occur:
— Output YO will turn OFF.

— Counter CO will automatically be reset.

@® Counter COthan count up once more to 10 and output YO will again be energised and stay
ON for 5 seconds.

18-6
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Modification of the program COUNT DELAY

19

On Line Programming

Using the ONLINE programming facility of GX Developer, it is possible to modify one line at a
time of the project, even though the PLC is in RUN.

In a continuous process, which cannot be stopped i.e. in a steel works, ONLINE programming
may be the only way that changes to the program can be carried out.

CAUTION:
ONLINE programming can be dangerous, since once the modifications have been
entered, they become operative on the next scan of the program.

19.1

The project COUNT DELAY from the previous chapter is used to demonstrate the use of the
online programming facility.

Modification of the program COUNT DELAY

Counter Value Change

The counter CO will now have its value changed from "10" (K10) to "20" (K20) whilstthe PLC is in
RUN mode i.e. an online programming change.

(D Save COUNT DELAY as COUNT MON.
@ Open the ladder diagram COUNT MON.
(® Ensure the PLC is in RUN.

@ Move the cursor to line 5 and over the output -C0 K10- as shown below.

* When X0 is closed, 1 second time base generator starts
X000 TO

0 I 3

* Count 1 s

wn

9 |
L\ SEC
“OUNT
tecti >f rising edge £ X
X000
| r
11— | {PLS MO |
START START
PULSE
* Reset co ter e ising edqge I e start lse
MO
14 f [rST co i
START 10 sEC
PULSE COUNTER

Training Manual GX Developer

19-1



Modification of the program COUNT DELAY On Line Programming

(® Double click the left hand mouse button to obtain the output information.

* When X0 i= closed, 1 second time base generator Starts

Xooo O E10
a } 1F {TO )
ART 1 SECOKD 1 SECCKD
TIME TIME
BASE BASE

* Count 1 second pulses 10 time=s = 10 =econds

TO K10
5 } co :
SECOND L0 SEC
IME Enter symbol COUNTER
o =
4 Aftexr 10 seconds, drive Y0 indication ON
co
s | (vooo )
Lo SEC 10 SEC
[FOUNTER TIME
COMPLETE
* Detection of rising edge of KO
Xooo
11—} [FL3 Mo
BIART START
PULSE

4 BReset counter on the rising edge of the =tart pul=e
1]
13 } [BsT co K
LRT 10 3EC
3E COURIER

(® Change the output details to:

@ Select OK an the display will appear with line 5 greyed out.

* When E0 i=s closed, 1 second time base generator starts

Eooo o Ei0
ol — =0
ART 1 SECDOHD 1 FECORD
TIME TIME
BAJE BAJE

4 hfter 10 seconds, drive Y0 indication ON

co
s — | (Y000
Lo 3EC 13 3EC
FOUNTER TIME
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From the menu Convert, select Convert [ Convert

(Online change). Convert F4

Convert (4l programs being edited) Alt+Ctrl+F4

Comvert (&l programs

Convert (Online d'lal'lge} shift+F4

@ The following message is now displayed:
MELSOFT series GX Developer ]

Caution!
! The PLC contral has changed.
Make sure everything is safe and execute again.
It make take several minutes for writing to complete.,

Dion't write to the program from a plurality of place
at the same time.

Ensure the PLC program and the program to be converted match.
It will not aperate properly when there is some Rise instruction f Fall instruction
in the program.

oK?

Write destination program: MAIM

Yes No

Select Yesto enable the program changes to be downloaded to the PLC. The following dia-
logue will be displayed.

@ After the online change has taken place the following message is displayed:

| MELSOFT series GX Developer B <

él) o i procmasdig Rine com il

oK

@ Selekt OK.

@ Execute the project COUNT MON and note that the time from the operation of input X0 to
when YO turns ON will now be 20 s.

Save COUNT MON.
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20

20.1

FROM / TO INSTRUCTIONS

Exchanging Data with Special Function Modules

You can supplement the controller’s functions by adding so-called “special function modules” —
for example for reading analog signals for currents and voltages, for controlling temperatures
and for communicating with external equipment (see section 2.9).

Communication between the base unit and special function modules is performed with two spe-
cial applied instructions: the FROM and TO instructions.

Each special function module has a memory range assigned as a buffer for temporary storage of
data, such as analog measurement values or received data. The base unit can access this
buffer and both read the stored values from it and write new values to it, which the module can
then process (settings for the module’s functions, data for transmission etc).

Base unit Special function module
Device memory Buffer memory
TO >
4 FROM
The buffer memory can have up to 32,767 Buffer memory address 0

individual addressable memory cells. The
functions of the buffer memory cells depends
on the individual special function module —
see the module’s documentation for details.

Buffer memory address 1

Buffer memory address 2

Buffer memory address n-1

Buffer memory address n

Each buffer memory cell can store 16 bits of data.

Bit 1514131211109 8 7 6 5 4 3 2 1 O
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20.2

Buffer Memory Accessing Instructions

The following information is required when you use the FROM and TO instructions:

— The special function module to be read from or written to
— The address of the first buffer memory cell to be read from or written to
— The number of buffer memory cells to be read from or written to

— The location in the base unit where the data from the module is to be stored or containing
the data to be written to the module

Special function module address

Since you can attach multiple special function modules to a single controller 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.

DA FXen-16EYR | FXen-4AD-PT
FXan-4

R —

lr

i

24v O

24v O 59 a/D ©

D/A O o
| —

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

Starting address in the buffer memory

Every single one of the 32,767 buffer addresses can be addressed directly in decimal notationin
the range from 0—32,767 (FX1N: 0—31). When you access 32-bit data you need to know that the
memory cell with the lower address stores the less significant 16 bits and the cell with the higher
address stores the more significant bits.

Buffer address n+1 Buffer address n

More significant 16 bits Less significant 16 bits

A

v

32-bit data

This means that the starting address for 32-bit data is always the address containing the less
significant 16 bits of the double word.

Number of data units to be transferred

The quantity of data is defined by the number of data units to be transferred. When you execute a
FROM or TO instruction as a 16-bit instruction this parameter is the number of words to be trans-
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ferred. In the case of the 32-bit versions DFROM and DTO the parameter specifies the number
of double words to be transferred.

16-bit instruction 32-bit instruction

Units of data: 5 Units of data: 2
D100 |«—»| Adr.5 D100 Adr. 5
D101 |«——»| Adr6 D101 :I [ Adr. 6
D102 |«——»| Adn7 D102 Adr. 7
D103 |«——»| Adr.8 D103 Je——L| aa 8
D104 |«——»| Adr.9 D104 Adr. 9

The value you can enter for the number of data units depends on the PLC model you are using
and whether you are using the 16-bit or 32-bit version of the FROM instruction:

Valid range for no. of data units to be transferred
PLC Model
16-Bit Instruction (FROM, TO) 32-Bit Instruction (DFROM, DTO)
FXaN 1to 32 1to 16
FXane 1to 32 1to 16
FXau 1 to 32767 1to 16383

Data destination or source in the base unit

In most cases you will read data from registers and write it to a special function module, or copy
data from the module’s buffer to data registers in the base unit. However, you can also use out-
puts, relays and the current values of timers and counters as data sources and destinations.

Pulse-triggered execution of the instructions

Ifyou add a P suffix to the instructions the data transfer is initiated by pulse trigger. In some appli-
cations itis better if the value is written to the destination or read from the source in one program
cycle only. For example, you will want to do this if other instructions in the program also write to
the same destination or if the FROM or TO operation must be performed at a defined time.

If you add a “P” to the FROM or TO instruction (FROMP, TOP) it will only be executed once, on
the rising edge of the signal pulse generated by the input condition.

..f CAUTION:
Most buffer memories have a read-only area at some of its addresses. Data must not

be written to this area. Otherwise buffer memory data will be corrupted, and some-
times the special function module may become faulty.
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20.2.1

Read Buffer Memory (FROM)

The FROM instruction is used to transfer data from the buffer of a special function module to the
controller base unit. Note that this is a copy operation — the contents of the data in the module

buffer are not changed.

Four different instructions in the following table are available as read instructions:

FROM /TO INSTRUCTIONS

. 16-Bit Data 32-Bit Data
2L (1-Word Data) (2-Word Data)
Executed any time when condition switches on FROM DFRO
Executed on leading edge of condition FROMP DFROP

Ladder Diagram Instruction List
0 I | | [FROM KO K9 DO K1]—| 0 FROM KO K9 DO Ki
OO 6 6 O (1] (2] (3] (4]
@ Special function module address (0 to 7)
@ Starting address in buffer (FX1N:0—31, FX2N, FX2nC and FX3u: 0—32,766). You can use a
constant or a data register containing the value.
©® Data destination in the controller base unit
O Number of data units to be transferred

The example above uses FROM to transfer data from an FX2N-4AD analog/digital converter
module with the address 0. The instruction reads the current value of channel 1 from buffer

address 9 and writes it to data register DO.

The next example shows how the 32-bit version of the instruction is used to read data from
address 2 in the special function module. The instruction reads 4 double words starting at buffer

address 8 and writes them to data registers D8 — D15.

0 }—{ ———-DFROM K2 K8 D8 K4]—|

The next example illustrates the use of the pulse triggered version, FROMP. Here the contents
of the four buffer addresses 0 — 3 are only transferred to data registers D10 — D13 when the sig-

nal state of the input condition changes from “0” to “1”.

0 }—{ ————-7FROMP KO0 KO D10 K4]—|
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20.2.2 Write to Buffer Memory (TO)

The TO instruction transfers (writes) data from the controller base unit to the buffer of a special
function module. Note that this is a copy operation, it does not change the data in the source
location.

Four different instructions shown in the following table are available as write instructions:

. 16-Bit Data 32-Bit Data
2L (1-Word Data) (2-Word Data)
Executed any time when condition switches on TO DTO
Executed on leading edge of condition TOP DTOP

Ladder Diagram Instruction List
0 I | | [ TO KO K1 DO K1]—| 0 TO KO Ki DO Ki
O 6 6 0O (1] (2] (3 S
@ Special function module address (0 — 7)
@ Starting address in buffer (FX1N:0—31, FX2N, FX2NC and FX3u: 0—32,766). You can use a
constant or a data register containing the value.
©® Data source in the controller base unit
O Number of data units to be transferred

In the example above the contents of data register DO are copied to the buffer address 1 of spe-
cial function module number O.
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FOR — NEXT Loops Operation

21 FOR — NEXT Loops

FOR-NEXT loops have many uses and are often used to enable multiple processing of a com-
mon algorithm or process on different address points.

FOR-NEXT processing may be also be used in search routines to enable specific information to
be retrieved from data tables and files stored in the PLC; actions may subsequently be carried
out on the results obtained from the lookup process.

21.1 Operation

FOR - NEXT Loops operate by interrupting the program flow by holding the scan process in a
loop that executes n number of times:

FOR ] n

} Repeat program

—
=

It is common practice to use a Conditional Jump (CJ) to bypass a FOR-NEXT loop if it is not
required to be scanned. This will avoid scanning the loop when it is not required, thus minimising
the overall program scan time.

Points to note

® The FOR instruction operates in a 16 bit mode hence, the value of the operand n may be
withinthe range of 110 32,767.If anumber between the rdnge -32,768 and 0 (zero) is spec-
ified it is automatically replaced by the value 1, i.e. the FOR-NEXT loop would execute
once.

@® The NEXT instruction has NO operand.

@® The FOR-NEXT instructions must be programmed as a pair e.g. for every FOR instruction

there must be an associated NEXT instruction. The same applies to the NEXT instruc-
tions, there must be an associated FOR instruction. The FOR-NEXT instructions must
also be programmed in the correct order. This means that programming a loop as a
NEXT-FOR (the paired NEXT instruction proceeds the associated FOR instruction) is not
allowed.
Inserting an FEND instruction between the FOR-NEXT instructions, i.e. FOR-FEND-
NEXT, is not allowed. This would have the same effect as programming a FOR without a
NEXT instruction, followed by the FEND instruction and a loop with a NEXT and no associ-
ated FOR instruction.

® AFOR-NEXT loop operates forits set number of times before the main program is allowed
to finish the current program scan.

® When using FOR-NEXT loops care should be taken not the exceed the PLC's watchdog
timer setting. The use of the WDT instruction and/or increasing the watchdog timer value is
recommended.
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Nested FOR-NEXT loops

FOR-NEXT instructions can be nested for 5 levels. This means that 5 FOR-NEXT loops can be
sequentially programmed within each other.

FOR ST FOR [ 3N
~ .
A \
\\\ \\
FOR [ SEON \ FOR \
\\\ \\ \I 1st \\
\ ! Ievel \
\ \ // II
FOR N NEXT ,
st \2nd ! 1 2nd
1st ,2nd ,3rd 1
/lllevel ’: level : level : level
1
NEXT . FOR !
/ II ‘l 1st ,'
/ ’ I level 1
/// / / I}
NEXT ‘- / NEXT S
// //
4 /
// //
NEXT L=~ NEXT /-

In the example shown below a 3 level nest has been programmed. As each new FOR-NEXT
nest level is encountered the number of times that loop is repeated is increased by the multipli-
cation of all of the surrounding/previous loops.

ocoo

P22

For example, loop C operates 4 times. But within this loop there is a nested loop, B. For every
completed cycle of loop C, loop B will be completely executed, i.e. it will loop the number of times
written in DOZ. This again applies between loops B and A.

The total number of times that loop A will operate for one scan of the program will equal:
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— Actual number of loop A operations: (No. of loop C operations) multiplied by

(
(No. of loop B operations) multiplied by
(No. of loop A operations)

The total number of times that loop B will operate for one scan of the program will equal:

— Actual number of loop B operations: (No. of loop C operations) multiplied by
(No. of loop B operations)

If values were associated to loops A, Band C, e.g. 7, 6 and 4 respectively, the following number
of operations would take place in one program scan:

Number of loop C operations = 4 times
Actual number of loop B operations = 24 times (C x B, 4 x 6)
Actual number of loop A operations = 168 times (CxB x A, 4 x6 x 7)

In this example the use of the CJ programming feature, causing the jump to label P22 allows the
'selection’ of which loop will be processed and when, i.e. if X10 was switched ON, loop A would
no longer operate.
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21.1.1

Program Example

The following ladder program illustrates the use of a FOR-NEXT loop to search for a specific
data value entered into a range of data registers. The program returns the record number of the
data to the digital outputs of the training rig when a match is made.

This program illustrates the use of ‘FOR-NEXT’, ‘Conditional Jump’, ‘Comparison’ and ‘Index
register’ instructions.

X000
o— | M0
Start Search
search
* Deletion of search result at start of search
MO
20—t MoV RO D6 H
Search Search
result
* <Jump until X0 is triggered >
MO
r
9—F {ca 20 H
Search
"
* Search Routine (loop 5 times)
13 {FOR K5 H
* The input in D10 is compared ralue
If matched, record number is
16= D10 DOZ0 1 {Mov z0 D6 K
Search Search
query result
* Record number (1 to 5 binary) is decoded
* and output to ¥1l to ¥5
MB8000
26— | {pECO D6 Y000 K3 H
PLC RUN Se
(always re
nymy
* Index to next address
MB000
| F
34— | {1NC 20 H
PLC RUN
(always
)
* Loop round
38 [NEXT 1
* [Reset of the index register to start value]
PO MB000
39— | [Mov K1l z0 |
PLC RUN
(always
1)
46 {END L

21-4

2 MITSUBISHI ELECTRIC



FOR — NEXT Loops

Operation

Set

up and Monitoring Procedure

Exercise

0]

Enter the above program example and save it as ‘For-Next1’

@ Transfer the program to the PLC.

®

@

Before operating the program, fill data registers D1-D5 with random values between 0 and
32767 decimal, using the Device Test feature in GX Developer (described in section
14.4).

Monitor the ladder program and use Batch Monitorin GX Developer to view the contents
of the data registers D1-D5.

Using the Device Testfeature, input a value (corresponding to one of the forced values set
in 3 above) between 0 and 32767 decimal to D10.

Operate the X0 switch momentarily and observe the signals of the digital outputs of the
training rig. If a data match is made within the data register file D1 — D5, then the readout
will produce a value corresponding to the record number (Data register number) from 1 to
5 of the data match.

Example: If the value entered in D10 corresponds to a value stored in D2 (record #2), out-
put Y2 will be switched ON.

The corresponding output will stay ON until a new search is executed. If no match is found
YO0 is switched ON.

Training Manual GX Developer 21-5



Operation FOR — NEXT Loops

21-6 2 MITSUBISHI ELECTRIC



Ethernet Communications

22 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 22.5.
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22.1 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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22.2 Configuring the FX3U-ENET by FX Configurator-EN

® Openthe FX Configurator-EN and start the setting of the ETHERNET module FX3U-ENET.

EE FX Configurator-EN (Uns=et file) - [EEhermnet seltings]

@ 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.

EE FX Configurator-EN (Unset file) - [BEhemet operational settings]

£ Pt -
i 5
B — ~
2 | -
R ~
I H
R ~
- ~

a1 ARAR e T

“ Tl_TT_.I_I_I!_J

W
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® In the Ethernet Module settings, click on Transfer Setup and take over the settings
shown below in the red frame.

I/F setting

® Click on Writein the Ethernet Module settings. As you see, the transfer speed for COM1
is set to 115.2 Kbps.

Inthe 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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Configuring GX Developer to access the PLC on Ethernet

22.3 Configuring GX 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:

# MELSOFT series GX Developer CAMELSECNGPPW\Hthemet _Communication - [LD(

% | Project Edit Find/Replace Conwvert View | Online Diagnostics Tools Window Help -

Elﬁlnl @l & ||E!,I ..-,I ,;-,.I @I Transfer setup ...

Read from PLC ...
|Program ] | 2 Weworic . L
| Werify with PLC ...
Write to PLC(Fash ROM) 4
F‘ Etthemet_Communication Tisla ol Dl
E"F"ﬁ‘—ﬂ Program e D
Transfer Setup = B _ — x|
[s | B |
Serial CCIE Cant HETI] CC-Link Ethernet PLC AF S5C
USE META10(H)] board board board board board net
board J_'I

| COk IEEIM1 Transmizsion speed|115.2Kbps

\
C24

;‘:li i ! \  continue?

| Tinne out [S

EEE CCIE Cont  MMET(I) CC-Link Ethernet
module HETA0[H] module module module
rodule
PIT mode [F<CPU
MELSOFT series GX Developer 5]

Present setting will be lost on selection of new tem. Do you wish to

ection channel list...

Hirect coupled setting

Connection test

Mo specific

C24  CCIECont  MET()  CCLink  Ethemet
NET/10H]

C24 CCIE Camt  MET[I)  CC-Link  Ethernet
WET/10[H]

i . Bj=ie] |
= h Ll E e et g

PLLC type |

Accessing host station

JJJJ Syztem image. .

Il S TEL [FXCPLU)..
TergetFLE OF.
Cloze

@ The default connection s 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 Developer
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Configuring GX Developer to access the PLC on Ethernet

Ethernet Communications

NOTE

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.

There is no need to specify a port number, as the programming software will use a
MELSOFT Protocol dedicated port by default.

LR

Eli5 CCIE Cont  MMET(I CC-Link Ethernet C24 G4 Bus
module META0H] module module module module
rodule _-_!d
Computer type [FX3L-ENET IP address / Host [0.0.0.0
PLC side I/F detailed setting of BEthemet module
oK l hannel izt
Mo zp LD iF><3U-ENET LI Cancel | pled zetting

or test

02 | ® IP address

| 192 168 1[101]

1P input format IDEC_j |

|_ " Host Mame I

@ Click OK when done.

22-8
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Configuring GX Developer to access the PLC on Ethernet

Ethernet Communications

This will complete the setting, making the dialogue look as shown below.
® Click Connection test to confirm the settings are correct. Then click OK when finished.

PLC AF S5C
bioard net
e

Transfer Setup
Serial CCIE Cant HETIH] CC-Link Ethernet
USE MET/10[H)] board board board board
board
FLC zide I/F IEI
REE CCIE Cant  MMET(I] CC-Link Ethernat C24 G4 Bus
module META0[H] module module module module
madule .‘_I_'I
Computer type [F3U-ENET IP address / Hest| [192.168.1.101
Connection channel list..

Other station[Co-exiztence network)] PLC direct couplad zetting

Mo specification Other station]Single netwark)
ID ;
Connection test
= [Farget systemn

| Time out [Sec.) ISD Fietry times
._..H.[T [e]=F

MNetwork ‘ ‘ ‘ ![T% lﬁ
PLL type |

B |

MET(II] CC-Link.
Spztem image...

1oute
C24  CCIE Cont
NET/10(H)
‘ ‘ ‘ Il e sy TEL [FXCFUL..
oK

Ethernet
=l Uik B S tihig——

C24 CCIE Cont  MET(I) CC-Link  Ethemet
HET/AR] Tarmet PLE
[ Arcceszing other station I
Cloze

The IP address can be entered also in hexadecimal format. This option is shown in the fol-

NOTE
lowing two figures.
PLC side I/F detailed setting of Ethemet module [ X]
Cancel |

PLC |Fx3UENET ]
& |P address GO AS 01 65 IP irpat formiat
" Host Mame I
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Configuring GX 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
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Ethernet Communications Setting up a HMI of the GOT1000 Series (GT12, GT15 or GT16)

22.4 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 System E nvironment
2| System Settings GOT Type:
ﬁ Project Title
"] Ausiliary Setting Contraller Type CH 1. | MELSEC-FXE theinet)
Spstem Information
Screen Switching

Led

Secusily CH 2 |N0ne j
5% Key Window
-9y Dialog'Window CH3 |Nnne j
i Switching Station Na.
L Video/RGE
-E Frint Format CH |NDne LI
: Communication Settings
ﬁ GOT Setup Defaul Drive Name: |A5tandard CF Card j
- Language Switching
_ % Clock Setting Project Folder: [Project?
Startup Logo
Color Settings: | 256 ﬂ

V¥ B553E colors are used to display the image data

Standard Font
Font Control |J apanese j
1Edot Standard Font: * Gothic  Mincho

@ Inthe System Enviroment, double click on Communication Settings and make the set-
tings shown below.

"!‘ Swstem Enviranment
System Settings
[T Project Title Standaid I/F Settings

Tl Ausiliary Setting CHMa. I/F Diriver
1] System Information

v Uge Communication Settings

& Sereen Switching el IU ] IF‘5232 IN'““3 =]} Etaieting
(i : —|
I Securty Standard 1/F2  [5 +] [0GE —— =
25 Key Window I J | | netlFr) J
L] Dialog Window ‘
- $=% Switching Station Mo, Extend |/F Setlings:
j....\;'a? Video/RGE Extend I#F-1: CH Mo, Diiver
@ Print Format Tst ||1 ;I IEthemet[FX] j” Distail Setting... ||

Communication S eftings

GOT Setup nd ID j INone j [retai Getting... |
e Language Switching
% Clock Setting 3d IU j INune j et Setling... |

Startup Logo

Extend [#F-2: CHMNo.  Diiver

1st IU d INune j Detal Setfing.. |
2nd |D =] |N-:ne =] | et Getting.. |
3d ID ;I INune ﬂ Dietaf Geting. |

0K I Cancel | Lpply 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 Driver: |Ethemet[F>‘~']
address of the GOT.

GOT NET Mo [

Lk Lk

GOT PLC No.: 1

GOT IP Addiess: |1 92168.1.2

Select from IFP Label

I [
List... |
GOT Port No.
Communication; ISUT 9 3:
Ethemnet Download: 5014 =
Detault Gateway: |U-U-U-U
Subnet Mask [255.255.255.0
Bty [ =] mies)
Startup Time: m [Sec)
Timeout Time: m (Sec)
Delay Time: 0 = [#10ms)
ITI Cancel |
® In the Project Navigator, select: =23 Project =
Common Settings -> Ethernet 3 (] Base Screen
to set up the connected PLC and the associ- - Window Screen
ated IP address. (7] Report Screen

2-] Common Settings

5 System Environment
~-&% Repont

&8 Hard Copy

i [f!' Operation Panel
-0 Bar Code

L -'31! Status Dbservation
L@ Time Action

-] Advanced Alam
-4 Alarm History

{1 Advanced Recipe
% Recipe

{0 Logging

=] Seript

= Obiject Seript Symbol

B

-y Operation Log

' - Routing Information Set
~-mem Gateway Server

B Gateway Client

- Mail

-.FTE FTP =
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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 B l

Setto Host |

@ Click on the Type column and select the type of PLC. Type

Fi

LUTIETT
B710ET
AI71ETT
TS kA,
SOFOG AN A,
| ARE therh at/1P

4]

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 " 1 4 FX 192.168.1.101 5551 TCP

id;

Delete
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Setting up a HMI of the E1000 series Ethernet Communications

22.5 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.

e o SEERE NV
& Open... a0 | = s

Update E50-E910 Drivers From 3
Update "Ei_ﬂ;‘rza'ngz;ﬂem_j ers From #
Update E1032-E1151 Drivers From *

)

L8

BegertiEe

E";ii

@ Next, a dialogue window allowing the settings for the HMI used and the connected PLC is
opened.

Project Properties B3 [

- Operator Terminal
ES0 1.0x Ehar_]gg.,_--[
~ Contraller systems
~ Contraller 1
F¥ CPU Pratocol/F¥ Series 313 Changs... |

= ool len
| 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 Portrait

E1043 Landzzape

E1043 Portrait

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 to confirm the selection.

— 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

D2BFElrEeno &t

o= =

} Project Manager

E-#E Project]

-] Blocks

-] Alams

-@ Time Channels
-4} Password

-@ Message Library

@ Macros
Recipe
Data Logging

R P =ripherals

@ Open the properties of the TCP/IP connection.

| Peripheral Configuration

[[2-Tex =] [eial =1z

- COMT [R5-422, 3600, More, 8. 1]
=@ COM2 [R5-232C, 3600, None, 8, 1]
5 HMI Toals
e 5B

=[] Ethemet
=6 Controller 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

=

22-16
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Ethernet Communications Setting up a HMI of the E1000 series

Please enter a name for the connection and Fra:ra zh | e m— %]

the IP address of the FX3U-ENET used for

the connection. Carnechion narme:; “Etth”ELD Emo |

Hozt configuration: I bl anual LI

— TCRAF Froperties

|P addrezs: I'I 92.168.1.101
Subret mazk; |255.255.255.E|

G ateway; IEI.EI.EI_EI
Primary DNS:  [0.0.0.0

Seconday DNS: [0.0.0.0

kK 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 22.2, step @)):

gE FX Configurator-EN D A\Temp\E1000_series fen - [Bhemet open settings]

File WView Help
[
i ' s Transmission
Frotocol Open system Fixed buffes naFr:ixr:ﬁani?an Eeiwrg ;:%ii::;n H?;ﬂon t;—éimfiqp tﬂ’gﬁﬁﬂi"im
procedure e {DEC) address v
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

22.6

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.

Menu  Help
Target setting | List view | Connection test |

Legical ztation number |D:fx3u j Wizard.. Delete.. I
[z 7 2
__T=g. [ Serial MME
S e
PC {F |com CPU type FX3U(C}
Time-out [1o000 ms Transmission speed 115200 bps
Control ETR or RTS

22-18
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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 et the
coemmunication information for ACT.

ou can press Back at any time to change your
selections.

Pleaze click Mext to begin.

Pleaze =elect the legical station number.

Logical station 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
MELSECMET/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 ﬂ

Pleaze =elect the PC =ide UF

PC side IF
— Communication getting

Connect module IFX—ENETI:—ADF‘} "l

Time out | 60000 | m=

Cancel | = Back | MNext = | Firgh

(® Enter the IP address of the Ethernet interface module.

Communication Setting Wizard - PLC side x|

Pleaze =elect the PLC =ide I'F

PLC side UF IEthernet module |

— Communication setting

Module type |FX—ENET vl
HostiP Address) |192.153.1.1u1|

Cancel | < Back Next = | Fimfshy |
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Ethernet Communications Communication via MX Component

® Select the correct CPU type.

Communication Setting Wizard - Network - ﬂ
Pleaze zelect the Network
Station type

CPU type

Cancel | = Back Next = | FRiE ] |

@ For the conclusion of the configuration define a name and press the Finish button.

Communication Setting Wizard - Fini . %

The Coemmunication wizard has finished collecting
information.

Please Finizh to build the logical station number.

Comment

FX Communication|

Cancel | = Back Mext = | 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.
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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
L T S B N
monitor
ME000 ® - (NO contact) ‘ ‘
M8004 ,7
RUN monitor M8000
M8001 o — FX1s
EXAN (NC contact) 8001
FX2NC
FX3G
FX3u
. FX3uc Initial pulse y H H
M8002 ® (NO contact) 02
M8003
Initial pulse —>| |<—
M8003 —
‘ (NC contact) 1 scan time
M8004 [ ) — Error occurrence
M8005 P _ FX2N Battery voltage low (ON when battery voltage is below the
FX2NC value set in D8006)
FX3G ; -
M8006 PY _ FX3U Battery error latch (M8006 is set when battery voltage low is
EX3UC detected)
M8007 [ ) — FX2N Momentary power failure
FX2NC
M8008 ) — FXsu Power failure detected
FX3uc
FX2N
FX2NC
M8009 o — 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 - ON and OFF in 100 ms cycle (ON: 50 ms, OFF: 50 ms)
1 s clock pulse
M8013 ® - ON and OFF in 1 s cycle (ON: 500 ms, OFF: 500 ms)
FX1S 1 min clock pulse
M8014 ® - XN | ON and OFF in 1 min cycle (ON: 30 s, OFF: 30'5)
M8015 [ ) [ ) FX2NC Clock stop and preset (For real time clock)
E))égﬁ Time read display is stopped (For real time clock)
M8016 [ ) — FX3UC 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
FX2NC 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 ® ® 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 [ [ ] clear Y (D) in program memory, and extension
file registers (ER) in the memory cas-
FX1s8 | d
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
EX3UC All outputs disable
M8034 o o All external output contacts of the PLC are turned OFF. The
program however is still executed.
M8035 [ ] o Forced RUN mode
M8036 [ ) [ ) Forced RUN signal
M8037 [ ) [ ) Forced STOP signal
FX1s
FX1N
FX2N (V2.0
or later) Communication parameter setting flag
M8038 - ® FX2NG | (for N:N network setting)
FX3G
FX3u
FX3uc
FX1s
FX1N
EX2N 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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Special Relays Appendix

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
FX1N
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]

FXIN Parameter error

— FX2N Syntax error
FX2NC
— FX3G Ladder error

— FX3u Operation error
FX3uc

Operation error latch

FXoN
FX2NC
M8069 — ) FX3G I/0 bus check @
FX3U
FX3UuC

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 FX3uc 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 e L :382 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 () [ ) 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
ME2E0 10 Mezes [ ) — F)F(;(S(L;JGD Special relays for the 1st analog special adapter ©
[ ) — FX3c® Special relays for the 1st analog adapter board @
MB270 to M8279 [ ) — F)'(:;l(fcu Special relays for the 2nd analog special adapter @
[ ) — FXac® Special relays for the 2nd analog adapter board @
MB280 to MB289 [ ) — F)F(;(jg@ Special relays for the 3rd analog special adapter @
() — FXsa Special relays for the 1st analog special adapter
[ ] — F'):()efjg@ Special relays for the 4th analog special adapter @
M8290 to M8299 - :
Py _ FX3G Special relays for the 2nd analog special adapter

(FX3G6-40MLJ/] and FX3G-60MLI/CJ) only

®© ® 606

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/L1.
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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 - FFXXZS’\gC 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 o — 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.
FX3G P
Default settings:
D8006 — —
FX3U | Exan/FXaeNc: 3.0 V ("30")
FX3UC | Exaa/FX3U/FX3UC: 2.7 V ("27")
FFXX22NNC Momentary power failure count
D8007 — — FX3U Operation frequency of M8007 is stored. Cleared at
EX3UC power-off.
FX2N 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 | _. o . c tai
FX3UG 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 () [ ) 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 o [ ) FX2NC* Real time clock: Date (Day, 1 to 31)
FX3G
D8017 () ) FXau Real time clock: Date (Month, 1 to 12)
FX3uc
D8018 o [ ) Real time clock: Date (Year, 0 to 99)
D8019 o [ ) 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 — FX1s Value of analog volume VR1 (Integer from 0 to 255)
FX1N
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 . ( pe)
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 I/O num-
FXaN ber is not actually loaded, M8060 is set to ON and the first
D8060 ° '2;(23'\(‘3(: device number of the erroneous block is written to D8060
FX3U Meaning of the four digit code:
EX3UC 1st digit: 0 = Qutp_ut, 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,
FX2NC
FX3G Error code for PLC/PP communication error
D8062 o - FX3u
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 () — XS Error code for syntax error
D8066 [ ) — FX1N Error code for ladder error
D8067 ) — FX2N Error code for operation error
'T:X)?yg Operation error step number latched
D8068* — o FX3u In case of 32K steps or more, the step number is stored in
FX3UcC [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 FXinN-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
FXau . . .
— Special registers for the 1st analog special adapter @
D8260 10 DB269 | @ FXauc® | P g 9P P
o — FX3c® Special registers for the 1st analog adapter board @
FX3u . . .
— Special registers for the 2nd analog special adapter @
D8270 to D8279 e FXsuc P ¢ 9P P
[ ) — FX3c® Special registers for the 2nd analog adapter board @
FX3u . . .
— Special registers for the 3rd analog special adapter @
D8280to D828 | @ FXauc® | =P g gsp P
[ ) — FXsa Special registers for the 1st analog special adapter
[ ) — F'):ésg@ Special registers for the 4th analog special adapter ©
D8290 to D8299 Special redi for the 2nd | ol ad
Y . FX3G pecial registers for the 2nd analog special adapter

(FX3G6-40MLJ/] and FX3G-60MLI/CJ) only

® ®e ©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-14ML/] or FX3G-24ML1/] or to the left expan-
sion board connector (BD1) of the base units FX3G-40LJ/] or FX3G-60MLCI/C].

Mounted to the right expansion board connector (BD2) of the base units FX3G-400J/C] or FX3G-60ML/C.
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A.3

A.3.1

Error Code List

When an error has been detected in the PLC, the error code is stored in special registers D8060
to D8067 and D8438. The following actions should be followed for diagnostic errors.

Represented here are some of the most common error codes.

Error codes 6101 to 6409

Special Error A . .
Error Register Code Description Corrective Action
0000 No error
6101 RAM error —
6102 Operation circuit error
6103 I/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 -
hardware error D8061 1/O table creation error (CPU 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 —
Commtt’mtication 6201 Parity, overrun or framing error Check the cable connection
error between — between the programmin
PLC and program- D8062 6202 Communication character error device and thpe PgLC. Thisg
ming device 6203 | Communication data sum check error | error may occur when a
(FXan and FXane 6204 Data format error cable is disconnected and
only) reconnected during PLC
6205 Command error monitoring.
0000 No error —
6301 Parity, overrun or framing error ® Inverter communication,
6302 Communication character error comput_er link and pro-
gramming: Ensure the
6303 Communication data sum check error communication parame-
6304 Communication data format error ters are correctly set ac-
cording to their applica-
6305 Command error tions.
Serial 6306 Communication time-out detected ® N:N network, parallel
communication er-| D8063 6307 Modem initialization error link, etc.: Check pro-
ror 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 ® Wirin_g: (_Dheck the com-
munication cables for
correct wiring.
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Error SR 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 S . ;
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 label number is used more instruction is checked. If a
Syntax error D8065 an once. syntax error is detected,
6504 — Same interrupt input or high speed | modify the instruction
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 [1]
6509 Other error
6510 MC nesting number error
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A.3.3

Error codes 6610 to 6632

Special Error A . .
Error Register Code Description Corrective Action
0000 No error —
6610 LD, LDl is continuously used 9 times or
more.
6611 More ANB/ORB instructions than
LD/LDI instructions
6612 Less ANB/ORB instructions than
LD/LDI instructions
6613 MPS is continuously used 12 times or
more.
6614 No MPS instruction
6615 No MPP instruction
No coil between MPS, MRD and MPP,
6616 ] LS
or incorrect combination
Instruction below is not connected to
6617 bus line: STL, RET, MCR, B, |, 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 DB0G6 6619 | FOR-NEXT loop: STL, RET, MC, MCR, | cuit block or when the rela-
rcult error | (interrupt pointer) or IRET. tionship between a pair of
FOR-NEXT instruction nesting level nstructions Is incorrect.
6620 9 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.”
6705 Operand of applied instruction is inap-
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

FX1n-422-BD

FXan-422-BD

60~

FXsG-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

FX3c-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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A.4.2

A.4.3

Programming Tool, Interface Converter, Display Module and GOT

Type Number of 9ccupied 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 — —
Special Adapters
Number of Current consumption [mA]
Type occupied
I/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 —
FXanc-232ADP — 100 0 —
FX3u-232ADP — 30 0 —_
FX3u-485ADP — 20 0 —

*

Extension Blocks

The current consumption at start up must be considered when connected to a DC powered base unit.

Type

Number of occupied

Current consumption [mA]

1/0 points 5V DC 24V DC (internal) | 24 V DC (external)
FX2N-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
FX2N-8EYT-ESS/UL 8 — 75 0
FXan-16EYR-ES/UL 16 — 150 0
FX2N-16EYT-ESS/UL 16 — 150 0

Training Manual GX Developer



Number of Occupied Input/Output Points and Current Consumption Appendix
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 —
FXaN-2AD 8 20 50 @ 0 170
FX2n-2DA 8 30 85 @ 0 190
FXan-4AD 8 30 0 55 —
FXan-4DA 8 30 0 200 —
FX2n-4AD-TC 8 30 0 50 —
FXon-4AD-PT 8 30 0 50 —
FXan-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@ —
FXan-232IF 8 40 0 80 —
FX2N-16CCL-M 8@ 0 0 150 —
FX2n-32CCL-M 8 130 0 50 —
FX2N-32ASI-M 8® 150 0 70 —
FXoN-3A 30 90 @ 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-32EL]: 190 mA or less

- When connected to FX2N-48EL]: 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 1/0O 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-0C0: 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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