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WARNING

To ensure that the equipment described by this manual. As well as all equipment connected to and used
with it, operate satisfactorily and safely, all applicable local and national codes that apply to installing and
operating the equipment must be followed. Since code can vary geographically and can change with
time, it is the user’s responsibility to determine which standard and codes apply, and to comply with
them.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN RESULT IN
DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO PERSONNEL.

INSTALL EMERGENCY POWER STOP SWITCH WHICH OPERATES INDEPENDENTLY OF
THE PROGRAMMABLE CONTROLLER TO PROTECT THE EQUIPMENT AND/OR
PERSONNEL IN CASE OF THE CONTROLLER MALFUNCTION.

Personnel who are to install and operate the equipment should carefully study this manual and any
others referred to by it prior to installation and / or operation of the equipment. Hitachi, Ltd. constantly
strives to improve its products, and the equipment and the manual(s) that describe it may be different
from those already in your possession.

If you have any questions regarding the installation and operation of the equipment, or if more
information is desired, contact your local Authorized Distributor or Hitachi, Ltd.

IMPORTANT
THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY AND, IF
NOT INSTALLED AND USED IN ACCORDANCE WITH THE INSTRUCTION MANUAL, MAY CAUSE
INTERFERENCE TO RADIO COMMUNICATIONS. AS TEMPORARILY PERMITTED BY REGULATION,
IT HAS NOT BEEN TESTED FOR COMPLIANCE WITH THE LIMITS FOR CLASS A COMPUTING
DEVICES PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO
PROVIDE REASONABLE PROTECTION AGAINST SUCH INTERFERENCE.

OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKELY TO CAUSE INTERFERENCE
IN WHICH CASE THE USER, AT HIS OWN EXPENSE, WILL BE REQUIRED TO TAKE WHATEVER
MEASURES MAY BE REQUIRED TO CORRECT THE INTERFERENCE.




LIMITED WARRANTY AND IMITATION OF LIABILITY

Hitachi, Ltd. (Hitachi) warrants to the original purchaser that the programmable controller (PLC)
manufactured by Hitachi is free from defects in material and workmanship under normal use and
service. The obligation of Hitachi under this warranty shall be limited to the repair or exchange of any
part or parts which may prove defective under normal use and service within eighteen (18) months from
the date of manufacture or twelve (12) months from the date of installation by the original purchaser
which ever occurs first, such defect to be disclosed to the satisfaction of Hitachi after examination by
Hitachi of the allegedly defective part or parts. This warranty in expressly in lieu of all other warranties
expressed or implied including the warranties of merchantability and fitness for use and of all other
obligations or liabilities and Hitachi neither assumes, nor authorizes any other person to assume for
Hitachi, any other liability in connection with the sale of this PLC. This warranty shall not apply to this
PLC or any part hereof which has been subject to accident, negligence, alteration, abuse, or misuse.
Hitachi makes no warranty whatsoever in respect to accessories or parts not supplied by Hitachi. The
term "original purchaser", as used in this warranty, shall be deemed to mean that person for whom the
PLC in originally installed.

In no event, whether as a result of breach of contract, warranty, tort (including negligence) or otherwise,
shall Hitachi or its suppliers be liable for any special, consequential, incidental or penal damages
Including, but not limited to, loss of profit or revenues, loss of use of the products or any associated
equipment, damage to associated equipment, cost of capital, cost of substitute products, facilities,
services or replacement power, down time costs, or claims of original purchaser’s customers for such
damages.

To obtain warranty service, return the product to your distributor, or send it with a description of the
problem, proof of purchase, post paid, insured, and in a suitable package to:

Quality Assurance Dep.

Hitachi Industrial Equipment Systems Co., Ltd.
46-1, Ooaza-Tomioka Nakajo-machi
Kitakanbara-gun, Niigata-ken

959-2608 JAPAN




Copyright 2000 by Hitachi Industrial Equipment Systems Co., Ltd.
All Rights reserved - Printed in Japan

The information and/or drawings set forth in this document and all rights in and to inventions disclosed herein and
patents which might be granted thereon disclosing or employing and the materials, techniques or apparatus described
herein are the exclusive property of Hitachi, Ltd.

No copies of the information or drawings shall be made without the prior consent of Hitachi, Ltd.

Hitachi, Ltd. provides customer assistance in varied technical areas. Since Hitachi does not posses full access to data
concerning all of the uses and applications of customer*s products, responsibility is assumed by Hitachi neither for
customer product design nor for any infringements of patents or rights of others which may result from Hitachi
assistance.

The specifications and descriptions contained in this manual were accurate at the time they were approved for printing.
Since Hitachi, Ltd. Incorporated constantly strives to improve all its products, we reserve the right to make changes to
equipment and/or manuals at any time without notice and without incurring any obligation other than as noted in this
manual.

Hitachi, Ltd. assumes no responsibility for errors that may appear in this manual.

As the product works with user program and Hitachi, Ltd. cannot test all combination of user program components, it is
assumed that a bug or bugs may happen unintentionally. If it is happened: please inform the fact to Hitachi, Ltd. or its
representative. Hitachi will try to find the reason as much as possible and inform the countermeasure when obtained.

Nevertheless Hitachi, Ltd. intends to make products with enough reliability, the product has possibility to be damaged at
any time. Therefore personnel who are to install and operate the equipment has to prepare with the counter-measure such
as power off switch can be operated independently of the controller. Otherwise, it can result in damage to equipment
and/or serious injury to personnel.



Safety Precautions

Read this manual and attached documents thoroughly before installing and operating this unit, and performing
maintenance or inspection of this unit in order to use the unit correctly. Be sure to use this unit after acquiring adequate
knowledge of the unit, all safety information, and all precautionary information. Also, be sure to deliver this manual to
the person in charge of maintenance.

Safety caution items are classified as “Danger” and “Caution” in this document.

. Cases in which, if handled incorrectly, a dangerous situation may occur, resulting in
@ DANGER , < v, cang Y &
possible death or severe injury.

: Cases in which, if handled incorrectly, a dangerous situation may occur, resulting in
A CAUTION v @ ang Y £

possible minor to medium injury to the body, or only mechanical failure.

However, depending on the situation, items marked with A CAUTION| may result in major accidents.

Both of these items contain important safety information, so be sure to follow them closely.

Icons for prohibited items and required items are shown below:

® : Indicates a prohibited item (item that cannot be performed). For example, when open flames are prohibited,

@ is shown.

o : Indicates a required item (item that must be performed). For example, when grounding must be performed,

9 is shown.

1. Installation

/N CAUTION

o Use this product in an environment as described in the catalogue and this document.
If this product is used in an environment subject to high temperature, high humidity, excessive dust, corrosive

gases, vibration or shock, it may result in an electric shock, fire or malfunction.

e Installation this product according to the instructions in this manual.

If installation is not performed correctly, it may result in falling, malfunction, or an operational error of the unit.

¢ Never allow foreign objects such as wire chips to enter the unit.

They may cause a fire, malfunction, or failure.




2. Wiring

@ REQUIRED

o Always perform grounding (FE terminal).

If grounding is not performed, there is a risk of an electric shock or malfunction.

/N CAUTION

e Connect a power supply that meets the rating.

If a power supply that does not meet the rating is connected, it may result in a fire.

e Any wiring operation should only be performed by a qualified technician.

If wiring is performed incorrectly, it may result in a fire, failure, or electric shock.

3. Precautions When Using the Unit

G>DANGER

o Never touch the terminals while the power is on.
There is a risk of an electric shock.

¢ Configure the emergency stop circuit, interlock circuit and other related circuits external to the programmable
controller (referred to as the PLC in this document).
Otherwise, a failure in the PLC may damage the equipment or result in a serious accident.

Never interlock the unit with the external load via the relay drive power supply of the relay output module.

/N\ CAUTION

o Before performing program change, forced output, run, stop and other operations while the unit is in operation, be
sure to check the validity of the applicable operation and safety.

An operation error may damage the equipment or result in a serious accident.

¢ Be sure to power on the unit according to the designated power-on sequence.

Otherwise, an erroneous operation may damage the equipment or result in a serious accident.




4. Maintenance

4> DANGER

o Never connect the @ and © of the battery in reverse. Also, never charge, disassemble, heat, place in fire, or
short circuit the battery.
There is a risk of an explosion or fire.

® PROHIBITED

e Never disassemble or modify the unit.

These actions may result in a fire, malfunction, or failure.

/\ CAUTION

¢ Be sure to turn off the power supply before removing or attaching the module/unit.

Otherwise, it may result in an electric shock, malfunction, or failure.
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Chapter 1 Features

Chapter 1 Features

10.

Multifunctional all-in-one type PLC

The MICRO-EH is a multifunctional all-in-one type PLC that contains all necessary parts—a power supply and
CPU parts as well as I/O units--within one unit.

Three sizes of PLCs are available: 10, 14, and 28 points. A type with 23 points plus three points of analog I/0
having the same size as the 28-point PLC is also available. Moreover, for PLCs with more than 14 points, it is
possible to install additional 14 or 28 point expansion units up to four units. Thus, the MICRO-EH can control a
wide range of systems from small to medium size.

Simplified positioning by counter inputs and pulse train outputs

The function of inputs/outputs can be selected from four modes. By selecting a mode, inputs/outputs that are used as
normal inputs/outputs can be set as counter inputs and pulse train outputs. Through a combination of these special
inputs/outputs, it is possible to control positioning without using special modules.

Simplified instrument system by analog integration

For the 23-point PLC, there are two points of analog input and one point of analog output for which both current
and voltage can be selected. High performance analog channels, with a resolution of 12 bits and an overall accuracy
of £1 % or less, can be used without requiring special settings of the channels; thus, a simplified instrument system
can easily be implemented.

Superior upward compatibility

The MICRO-EH has been developed as a part of the EH/H series family.

Debugging and programming can be performed using the same concept as for the EH/H series.

In addition, the MICRO-EH software property can effectively be applied to the EH/H series for future system
expansion.

Easy maintenance through removable terminal blocks and installation on a DIN rail

All models of the MICRO-EH series support the DIN rail so that the PLC can easily be mounted and dismounted. In
addition, the I/O section of the 14-point PLC or more utilizes a removable terminal block. Thus, erroneous and
faulty wiring that may occur when connecting to external devices can be reduced.

Remote maintenance through modem connection

Communication with remote sites can be performed via dial-up line by connecting a modem to port 1 on the 14-
point PLC or more of the MICRO-EH series. It is possible to monitor and manage remote systems from an office or
monitor room.

Easily adjustable potentiometer

The 14-point PLC or more of the MICRO-EH series supports two potentiometers.

By using these potentiometers, it is possible to rewrite internal output values in real-time by one driver without using
peripheral devices. Since the resolution of the potentiometer is 10 bits, it is possible to set any value from 0 to 3FFH.
To obtain stable analog values of the potentiometers, it is possible to sample 1 to 40 analog values of the
potentiometers and average them.

Maintaining programs without a battery

It is possible to retain user programs in case of out-of battery or no battery, since FLASH memory is used as the
backup memory for the user programs. However, a battery is necessary for data memory backup. (See the Notes in
Chapter 7.1 for a list of precautionary details.)

Support for various programming languages

The MICRO-EH supports “Pro-H,” the programming software that allows creating programs in five programming
languages regulated in IEC1131-3. This means that customers who have learned languages other than Ladder can
easily create programs with this programming software.

Compliant with overseas specifications as standard

All types of MICRO-EH PLCs have obtained the CE mark, C-TICK and UL. Therefore, systems in which these
PLCs are installed can be exported without requiring any modification.
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Chapter 2  System Overview

This chapter describes the system configuration of the MICRO-EH.
The MICRO-EH is an all-in-one type programmable controller, and has the following system configuration.

1] Basic unit

h 4

O] o002

© 000000
© oooo
=S

@00000222| |O

Figure 2.1 10-point type system configuration diagram

1] Basic unit

v

2] Expansion unit 2] Expansion unit 2] Expansion unit 2] Expansion unit

© oo00 © oo00 © oooo

%{] °> B% o> B%j © 5 B%& -

I i I I I I Il I
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3] Expansion cable 3] Expansion cable 3] Expansion cable 3] Expansion cable

Figure 2.2 14-point type system configuration diagram
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1] Basic unit

[2] Expansion unit [2] Expansion unit

4
4

[E=J) [E=3) = =T
[3] Expansion cable [3] Expansion cable
[2] Expansion unit [2] Expansion unit

[3] Expansion cable [3] Expansion cable

Figure 2.3 23,28-point type system configuration diagram

No restriction for combination of 14,23,28 points, and basic/expansion unit.
14 points basic unit can handle any type of expansion units, and 23/28 points basic unit as well.

No. Device name Description

1] |Basic unit Calculates, imports inputs, and controls outputs according to the contents of user programs.
2] |Expansion unit 14 points digital unit, 4 in/2 out analog unit

3] [Expansion cable Cable for connecting the basic unit and expansion unit, or between expansion units.
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Chapter 3

Function and Performance
Specifications

I 3.1 General Specifications

range

Item Specification
Power supply type AC DC
Power voltage 100/110/120 V AC (50/60 Hz), 24V DC
200/220/240 V AC (50/60 Hz)
Power voltage fluctuation 85 t0 264 V AC wide range 19.2t0 30 VDC

Current consumption

Please refer to 4.7, “Weights and Power Consumption.”

Allowable momentary power
failure

85t0 100 VAC: For amomentary power |19.2to30V DC: For a momentary power
failure of less than 10 ms, failure of less than 10 ms,
operation continues operation continues

100 to 264 V AC: For a momentary power
failure of less than 20 ms,
operation continues

Operating ambient temp.

0to 55 °C

Storage ambient temp.

-10to 75 °C

Operating ambient humidity

5 to 95 % RH (no condensation)

Storage ambient humidity

5t0 95 % RH (no condensation)

Vibration proof

Conforms to JIS C 0911

Noise resistance

O Noise voltage 1,500 Vpp Noise pulse width 100 ns, 1 ps

(Noise created by the noise simulator is applied across the power supply module's input
terminals. This is determined by our measuring method.)

Based on NEMA ICS 3-304

Static noise: 3,000 V at metal exposed area

Conforms with EN50081-2 and EN50082-2

00O

Supported standards

Conforms with UL, CE markings and C-TICK

Insulation resistance

20 MQ or more between the AC external terminal and the protection earth (PE) terminal (based

on 500 V DC mega)
Dielectric withstand voltage 1,500 V AC for one minute between the AC external terminal and the protection earth (PE)
terminal
Grounding Class D dedicated grounding (grounded by a power supply module)
Environment used No corrosive gases and no excessive dirt
Structure Attached on an open wall
Cooling Natural air cooling
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I 3.2 Function Specifications

The functions available in the MICRO-EH are described in the table below.

No. ltem Description
1 |Basic functions The following functions can be executed when constructing a system using the PLC.

1] An input signal is received from the control object, operations are performed according to
the contents of the program created by the user and the results are output as an output signal.
Also, operation results and progress information can be retained in the internal output area.

2] Power is supplied to the main module, system starts to run, and the operation described
above is performed continuously until the power is shut down or the system stops running.

3] The information retained internally can be extracted by a device connected externally or can
be set in other information. Also, this information is initialized at the time the system starts
running, but it can also be retained depending on the user settings.

4] Operating status can be confirmed with the LED display of each unit or with an external
device that has been connected.

2 | Setting and display | The following have been provided for the user to set or confirm various types of operation

status:

1] DIP switch (basic unit)

This specifies the CPU communication function setting and operation mode, etc. (except for
10-point type)

2] RUN switch (basic unit)

It can instruct to run and stop. (external input for 10-point type)

3] LED display (basic unit and expansion unit)

Indicates the power system status, operating status and I/O operation status.

4] Communication connector (basic unit)

This can connect external devices using RS-232C, RS-485, RS-422. (only the 23-point and
28-point types with RS-485, RS-422)

5] Expansion connector (basic unit and expansion unit)

This allows installation of additional input/output. (except for 10-point type)

6] Terminal block (basic unit and expansion unit)

This performs the connections for supplying power, and for handling signals with the
control object.

3 | Number of I/O points | The number of points that can be controlled with respect to the control object is as follows:

1] External inputs/outputs
The number of points that can be use for external inputs/outputs differs depending on the
basic unit. The 10-point type cannot expand the inputs/outputs. For the 14-point, 23-point
and 28-point types, a maximum of 4 expansion units can be connected. The I/O numbers for
inputs are indicated by X, WX, DX and outputs are indicated by Y, WY, DY.

2] Internal outputs
These are areas for temporarily storing information. The I/O numbers include M, WM, DM,
R, WR, DR.

3] A timer counter is provided internally.

4] Array (corresponding to a substitution statement only)

An array of I/0 numbers can be expressed by enclosing by parentheses.

4 | User program The program in which the control contents have been described can be stored. This FLASH

memory memory resides in the basic unit.

1] The contents of this memory will be maintained even if the power is shut off. Because of
this, it is necessary to initialize the memory since it may have undefined after the unit is
purchased.

2] Programming is done using peripheral units such as programming software (LADDER
EDITOR) for the H-series programmable controllers.

3] The instructions that can be used are those designated by the H-series ladder. See the list of
instructions for details.

4] A battery is not required to retain the contents of the user program. Always save the created
programs to a floppy disk just in case an unexpected problem occurs.
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No.

ltem

Description

Control method

With the PLC, the user programs are converted in batch at operation startup, and the programs

after conversion will be executed in order as they are read one by one.

1] The method used for data I/O is that after the I/O data (information) is scanned (execution
from the head of the program to the end), it is updated in group. If refresh of external I/O is
required during scanning (refresh method), use the refresh instruction.

2] Apart from the program that will be normally executed, a periodic scan program which
interrupts the normal program at a fixed time intervals and is executed, can be created. The
time intervals are 10 ms, 20 ms and 40 ms.

3] The user programs are executed from the head of the program to the end, and are once again
repeated after performing the system processing that updates the lapsed timer value,
refreshes 1/0, and performs communication with peripheral units.

Run/stop control

Running and stopping the PLC is normally performed by the user.

1] Turn on the RUN switch to start operation for the 14-point type or higher. Turn this switch
off to stop operation.

For the 10-point type, turn on the RUN input terminal to start operation. Turn it off to stop
operation.

2] The start and stop operations can be performed with designated external inputs or internal
outputs by designating the operation control inputs with a programming unit.

3] Apart from the operation described above, if a malfunction is detected in the system while it
is running, operation stops and the outputs are aborted (OFF).

4] Ifthe power is shut off and then turned back on while the system is running, operation starts.
When the power shuts off, turn off the power to the PLC, then shut off the external input
power. When turning the power back on, turn on the external input power before turning on
the power to the PLC.

5] When starting operation, do so after clearing internal information which is not designated
for storage during power failure. When stopping operation, leave the internal information as
is, turn off the outputs and then stop the operation.

6] When the power has been cut off for longer than the time allowed for the momentary power
failure, then depending on the system load status, either operation continues or the system
perceives that a power shut off has occurred and restarts operation. To resume operation
securely, have the power remain off for 1 minute or longer.

Operation parameters

Each type of condition for operating the PLC can be set. The possible settings for operation

when an error occurs are provided below.

1] Operation may be continued when I/O information does not match.

2] Overload check time can be set. The initial value is 100 ms and the module stops when the
time for one scan takes longer than the set overload check time. (overload error)

3] Operation may be continued when an overload error occurs.

4] When a power failure (power shutoff) occurs, the internal output area for retaining
information and the timer counter range can be designated.

And, the setting below is possible.

1] The name of the user program can be registered.

2] A password can be set up so that the third party cannot reference the program.

3] Itis necessary to register the type of I/O module used as an I/O assignment table. In order to
create this I/0 assignment table, the types of I/O modules that are connected can be read.

Change while in
operation

A part of a program can be modified during operation.

1] If a modification is made with a programming unit and a change is performed while in
operation, the user program in the CPU is changed and the altered program is switched
internally at the end of scanning, and operation continues with the new program.

2] When a control instruction is included in the modification to the program, make the changes
after first performing the control instruction change procedure in the programming unit to
check for safety.

3] Until operation starts to continue with the new program, a pause [halt period] occurs when
the module does not run. External input information is not being received during this time,
so leave a sufficient time for executing a change while in operation.
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ltem

Description

Forced set/reset

Forced set and forced reset of the designated I/O can be performed from the programming unit
connected to the CPU module.

10

Forced output

Output can be forced with respect to the designated I/O number from the programming unit
connected to the CPU module. For I/O that is not designated, outputs are shut off.

11

Calendar clock
function

(only for 23- and 28-
point types)

23-point and 28-point types have the calendar clock function.

1] The year, month, date, day of the week, hour, minute and second can be set.

2] There is a function for making adjustments in 30-second units.

3] When a battery is not installed, the calendar clock information is not retained when power
goes off. The calendar clock must be reset. (The battery is an optional. Purchase separately.)

12

Dedicated port

This is a communication port with dedicated protocol for the H-series. The communication

command called the task code is defined in the port.

1] A programming unit can be connected. (However, the command language programmer
PGM-CHH and the portable graph programmer PGM-GPH cannot be used.)

2] Port 1 and port 2 can be used as dedicated ports. Transmission speed, etc. can be switched
using the DIP switch. (Port 2 is supported only by the 23-point and 28-point type models.)

13

General purpose port

General purpose port function is supported from software version H0130 (WRF051=H0130) or
newer. This function enables serial communication to any standard devices like bar code reader
by using TRNS/RECV command in user program.

14

Modem control

A modem can be used to connect externally. It becomes operable when data receives from the
external media, and task code communication can afterward be performed.

Port 1 can be assigned for this function by switching the DIP switch. (The 10-point type is not
supported.)

15

Self-diagnosis

Self-diagnostic tests for the following items are performed:
1] Microcomputer check
] System program area check
3] Memory check
4] User program check
5] Internal output area check
] Mounted I/O check

16

Abnormal handling

When a problem occurs, the error code that indicates the error description is output to special
internal output WRF000 as a hexadecimal value. Also, errors are notified to the external devices
through the OK LED. If the error level is high, the CPU stops operation, but depending on the
error, the operation may be continued using the user settings.

If multiple errors occur, the error code with higher error severity is set. The detailed information
is also set to the special internal output. Also, this information is always recorded in the power
failure memory, so the information can be referenced even after the power is cut off. (However,
a battery is required.) The clearing of the error information can be conducted by turning on
R7EC.

17

Task code

By combining individual task codes, the following functions can be achieved by the programs in
the host computer:

1] CPU control (RUN/STOP control of CPU, occupy/release, CPU status read, etc.)

2] 1/O control (various types of monitoring)

3] Memory write (all clear, batch transfer, etc.)

4] Memory read (reading of programs, etc.)

5] Response (various responses from CPU)

18

Instruction

Programming can be performed for various purposes and usage by combining Ladder and the
instruction language.

19

High-speed counter

The external input of the basic unit can be used as a high-speed counter by specifying it as a

counter input. The following can be set.

1] Single-phase counter, 2 channels

2] Single-phase counter, 4 channels (For the 10-point type, it is single-phase, 3 channels.)

3] Two-phase counter 1 channel, single-phase counter 1 channel (For the 10-point type, it is
two-phase, 1 channel.)

The functions include a count operation (up/down, leading/trailing), coincidence output control,

preset by preloaded input, and count value reading by strobe input.
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No. Item Description

20 | Interrupt input The external input of the basic unit can be specified for interrupt input. With the interrupt input,
the corresponding interrupt program can be executed.

21 |PWM output The external output of the basic unit can be specified for pulse width modulated output. In this

case, pulses are output at the specified frequency with a duty between 0 and 100 %. A maximum
of 4 points, including the pulse array output, can be set.

22 | Pulse train output The external output of the basic unit can be specified for pulse output. In this case, pulses are
output at the specified frequency with a duty between 30 and 70 %. A maximum of four points,
including the pulse output, can be set.

23 | Analogue input The analogue input function is available in the 23-point type and analog exp. unit. The
resolution is 12 bits and it can be used by either selecting a current input between 0 and 20 mA
or a voltage input between 0 and 10 V.

24 | Analogue output The analogue output function is available in the 23-point type and analog exp. unit. The
resolution is 12 bits and it can be used by either selecting a current output between 0 and 20 mA
or a voltage output between 0 and 10 V.

25 | Potentiometer 14-point, 23-point, and 28-point types have two potentiometers, with which setting values etc.
can be changed without using the programming units.
26 |Battery A dedicated battery can be installed in the 23-point and 28-point types so that data in the data

memory can be maintained even when the power supply to the main unit is shut off. In addition,
the data of the calendar clock in the 23-point and 28-poins types can be maintained. The battery
is an optional (model EH-MBAT).

Please refer to Chapter 15 (4) Life of the battery.

Note: There are functions supported by H series that are not supported by this PLC (debug, trace, force, and simulation functions).
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I 3.3 Performance Specifications

[33.1

Calculation Specifications
The calculation specifications of the PLC are described below.

Model Name 10-point type 14-point type 23/28-point type
Type EH-D10DT EH-D14DT EH-A23DRP EH-D28DT
EH-D10DTP EH-D14DTP EH-A23DRT EH-D28DTP
EH-D10DR EH-A14DR EH-D23DRP EH-A28DRP
EH-D14DR EH-A28DRT
EH-A14AS EH-A28DR
EH-D28DRP
EH-D28DRT
EH-D28DR
EH-A28AS
Control CPU 32-bit RISC processor
specifications | Processing system Stored program cyclic system
Processing | Basic instructions 0.9 ps / instruction
speed Application instructions Several 10 ps / instruction
User program memory 3 k steps max. (FLASH memory)
Operation Instruction | Basic instructions 39 types such as LD, LDI, AND, ANI, OR, ORI, ANB, ORB, OUT, MPS,
processing language MRD, MPP, etc.
specifications Arithmetic instructions 62 types (arithmetic, application, control, FUN command etc.)
Application instructions
Ladder Basic instructions 39 types, such as
H - HA o - 4 -0
Arithmetic instructions 62 types (arithmetic, application, control, FUN command etc.)
Application instructions
110 External I/O processing system Refresh processing
2;%%?;5;??0”3 Vo E/I:iﬁltr:um number of 10 points 126 points 135 points 140 points
Internal Bit 1,984 points (RO to R7BF)
output Word 4,096 words (WRO to WRFFF)
Special |Bit 64 points (R7C0 to R7FF)
Word 512 words (WRF000 to WRF1FF)
Bit/word shared 16,384 points, 1,024 words (MO to M3FFF, WMO0 to WM3FF)
Timer Number of points 256 points (TD + CU) *1
counter Timer set value 0 to 65,535, timer base 0.01 s, 0.1 s, 1 s (0.01s has maximum 64 points *2)
Counter set value 1 to 65,535 times
Edge detection 512 points (DIFO to DIF511: Decimal)
+ 512 points (DFNO to DFN511: Decimal)
Peripheral Program system Instruction language, ladder diagram
equipment Peripheral unit Programming software

(LADDER EDITOR DOS version/Windows® version, Pro-H)
Instruction language programmer and form graphic display programmer cannot
be used.

Maintenance

Self-diagnosis

PLC error (LED display): Microcomputer error, watchdog timer error, memory

functions error, program error, system ROM/RAM error, scan time monitoring, battery
voltage low detection, etc.
*1:  The same numbers cannot be used with the timer counter.

*2:  Only timers numbered 0 to 63 can use 0.01 s for their timer base.
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B

3.2

Input Specifications

The input circuit consists of DC input and AC input, with the following specifications.

(1) DC input
Item Specification Circuit diagram
Input voltage 24V DC
Allowable input voltage range 0to30VDC
Input impedance Approx. 2.8 kQ
Input current 7.5 mA typical
Operating ON voltage 15 V DC (min) / 4.5 mA (max)
voltage OFF voltage 5V DC (max) / 1.5 mA (max) =
Input lag Basic unit : 0.5 to 20 ms (configurable) 3
OFF — ON : 8
Exp. unit : 0.5 ms or less =X
ON —> OFF Basic u1.1it : 0.5 to 20 ms (configurable) %
Exp. unit : 0.5 ms or less =8

Number of input points See Chapter 4
Number of common See Chapter 4
Polarity None
Insulation system Photocoupler insulation
Input display LED (green)

External connection

10-point type: fixed type terminal block
14-, 23-, 28-point types: Removable type
screw terminal block (M3)

*1:  Common terminals are separated each other.

(2) AC input

Item

Specification

Circuit diagram

Input voltage

100 to 120 V AC

Allowable input voltage range

85t0 132 VAC
50 -5 % to 60 +5 % Hz

Input impedance

Approx. 14.6 kQ (60 Hz)
Approx. 17.6 kQ (50 Hz)

Input current

Approx. 7mA RMS (100 V AC/60 Hz)

Operating ON voltage 80 V AC (min.) 4.5 mA (5;
voltage OFF voltage 30 V AC (max.) 2 mA g
Input lag OFF — ON 25 ms (max.) *1 5

ON — OFF 30 ms (max.) *1 §
Number of input points See Chapter 4. =
Number of common See Chapter 4. —
Polarity None
Insulation system Photocoupler insulation
Input display LED (green)
External connection 14-, 28-point types: Removable type screw

terminal block (M3)

*1:

*2:

Delay by hardware only. Delay by digital filter (software filter) 0.5 to 20 ms is not included.
Common terminals are separated each other.
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[ 3.3.3 Output Specifications

(1) DC output

(Y100 of EH-*23DRP/A23DRT/*28DRP/*28DRT)

ltem

Specification

Circuit diagram

Type

EH-A23DRT EH-*23DRP
EH-*28DRT EH-*28DRP

Y100 output specifications

Transistor output Transistor output

(sink type) (source type)

Rated load voltage

24/12/5VDC
24 V DC +20 %, -80 %

Sink type (23/28DRT)

L0
5
o
=
B
=)
Q.
3
£.

- Co

Minimum switching current 1 mA
Leak current 0.1 mA (max)
Maximum 1 circuit 0.75 A 24V DC
load current 0.5A12VDC
0.25A5VDC

1 common 0.75 A
Output OFF —» ON 0.1 ms (max) 24 VDC 0.2 A
response time | ON — OFF 0.1 ms (max) 24 VDC 0.2 A

Source type (23/28DRP)

Number of output points

1

Number of common

1

Surge removing circuit

None

Fuse

None

Insulation system

Photocoupler insulation

Output display

LED (green)

External connection

Removable type screw terminal block (M3)

External power supply *1

to V terminal

Not necessary 30to 16 VDC

[aul
=
=
@
@
=]
S
2
<}
Q.
=
c
=1
=

Insulation

1500 V or more (external-internal)

500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

*1:  Itis necessary to supply 16 to 30 V DC between the V and C terminals externally for the source type.
The sink type operates by load power supply only. See “4.6 Terminal Layout and Wiring” for the details.
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(2) DC output: LCDC-Low Current
(All points of EH-D10DT/DTP, Y102-Y105 of EH-D14DT/DTP, Y102-Y109 of EH-D28DT/DTP,
Y*018-Y*021 of EH-D14EDT/D14EDTP)

ltem

Specification

Circuit diagram

Output specification

Transistor output

Rated load voltage

24/12 V DC (+10 %, -15 %)

Minimum switching current 1 mA
Leak current 0.1 mA (max)
Maximum 1 circuit 0.75A24V DC
load current 0.5A 12V DC

1 common 3A
Output OFF — ON 0.1 ms (max) 24 V DC 0.2A
response time | ON — OFF 0.1 ms (max) 24 V DC 0.2A
Number of output points See Chapter 4.
Number of common See Chapter 4.
Surge removing circuit None
Fuse None

Insulation system

Photocoupler insulation

Output display LED (green)
External connection Removable type screw terminal block (M3)
Externally supplied power *1 30to 12 VDC

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

Sink type (EH-D**DT)

(VO
o
g 0
5 > 1+¢
=N
<8
g
= Co
)
Source type (EH-D**DTP)
Vo

—
=
=
g
&
—_
(<]
=
=
[¢]
(=1
=

oCO

*1:  Itis necessary to supply 12 to 30 V DC between the V and C terminals externally. See “4.6 Terminal Layout and Wiring.”

(3) DC output: HCDC-High Current
(Y100,Y101 of EH-D14DT/DTP, Y100, Y101, Y110, and Y111 of EH-D28DT/DTP,
Y*016, Y*017 of EH-D14EDT/D14EDTP)

ltem

Specification

Circuit diagram

Output specification

Transistor output

Rated load voltage

24/12 V DC (+10 %, -15 %)

Minimum switching current 1 mA

Leak current 0.1 mA (max)
Maximum 1 circuit 1A 24V DC

load current |1 common 3A

Output OFF — ON 0.1 ms (max) 24 V DC 0.2A
response time | ON — OFF 0.1 ms (max) 24 V DC 0.2A

Number of output points See Chapter 4.
Number of common See Chapter 4.
Surge removing circuit None
Fuse None

Insulation system

Photocoupler insulation

Output display LED (green)
External connection Removable type screw terminal block (M3)
Externally supplied power *1 30to 12V DC

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

Sink type (EH-D**DT)

— I@ag
oco

Source type (EH-D**DTP)

OCO

1M1 JeuIdu

*1:  Itis necessary to supply 12 to 30 V DC between the V and C terminals externally. See “4.6 Terminal Layout and Wiring.”
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(4) DC output (ESCP type): HCDC-High Current
(Y100,Y101 of EH-D14DTPS, Y100-Y103 of D28DTPS)
Y*016,Y*017 of EH-EDTPS, Y*016-Y*019 of EH-D28EDTPS)

ltem

Specification

Circuit diagram

Output specification

Transistor output

Rated load voltage

24/12 V DC (+10 %, -15 %)

Minimum switching current 10 mA

Leak current 0.1 mA (max)
Maximum 1 circuit 1A

load current |1 common 3A

Output OFF — ON 0.05 ms (max) 24 V DC 0.2A
response time | ON — OFF 0.05 ms (max) 24 V DC 0.2A
Number of output points See Chapter 4.
Number of common See Chapter 4.

Surge removing circuit None

Fuse None

Insulation system

Photocoupler insulation

Output display LED (green)
External connection Removable type screw terminal block (M3)
Externally supplied power *1 30to 12 VDC

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

Source type (EH-D**DTPS)

—
=
=
g
&
—_
(<]
=
=
[¢]
[=1
=

*1:  Itis necessary to supply 12 to 30 V DC between the V and C terminals externally. See “4.6 Terminal Layout and Wiring.”

(5) DC output (ESCP type): LCDC-Low Current
(Y102-Y105 of EH-D14DTPS, Y104-Y111 of EH-D28DTPS
Y*018-Y*021 of EH-D14EDTPS, Y*020-Y*027 of EH-D28EDTPS)

ltem

Specification

Circuit diagram

Output specification

Transistor output

Rated load voltage

24/12 V DC (+10 %, -15 %)

Source type (EH-D**DTPS)

Minimum switching current 10 mA

Leak current 0.1 mA (max)
Maximum 1 circuit 0.7 A

load current |1 common 3A

Output OFF —» ON 0.5 ms (max) 24 V DC 0.2A
response time | ON — OFF 0.5 ms (max) 24 V DC 0.2A
Number of output points See Chapter 4.
Number of common See Chapter 4.

Surge removing circuit None

Fuse None

Insulation system

Photocoupler insulation

—
=
=
g
o
—_
(<]
=
=
[¢]
(=1
=

Output display LED (green)
External connection Removable type screw terminal block (M3)
Externally supplied power *1 30to 12 VDC

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

*1:  Itis necessary to supply 12 to 30 V DC between the V and C terminals externally. See “4.6 Terminal Layout and Wiring.”
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(6) Relay output

Item Specification Circuit diagram

Rated load voltage 510250 VAC,5t030 VDC
Minimum switching current 1 mA
Maximum 1 circuit 2A(24VDC,240V AC)
load current |1 common SA f o
Output OFF —» ON 15 ms (max) S
response time | ON — OFF 15 ms (max) | | O_:_
Number of output points See Chapter 4. — Q |: @1_:'_0
Number of common See Chapter 4. ?D» ;
Surge removing circuit None 2
Fuse None c
Insulation system Relay insulation §

Output display LED (green) =

External connection Removable type screw terminal block (M3) ic
Externally supplied power Not necessary
(for driving the relays)

Contact life *1 20,000,000 times (mechanical)

200,000 times (electrical: 2 A)
Insulation 1500 V or more (external-internal)
500 V or more (external-external)
*1:  Refer to the Life curve of relay contacts in Chapter 10 for the details.
(7) AC output (SSR)
Item Specification Circuit diagram

Output specification Triac output

Rated voltage 100/240 V AC

Output voltage 100 —15 % to 240 +10 % V AC

50 -5 % to 60 +5 % Hz

Maximum 1 circuit 0.5A 240V AC

load current | 1 common 2A o

Minimum load current 100 mA '_@_:'_

Maximum leakage current 1.8 mA 115 V AC(max) 1

3.5 mA 230 V AC(max)

Maximum inrush current 5 A (at 1 cycle or less)/point

=
10 A (at 1 cycle or less)/common (3? =

Maximum | Off - On 1 ms or less =

delay time On — Off 1 ms + 1/2 cycle or less 5
Output common See Chapter 4. £ C
Polarity See Chapter 4. o e
Insulation system Phototriac insulation

Fuse *2 Used .

Sunabar circuit + varistor
Removable terminal block
1.5 V RMS (max)
1500 V or more (external-internal)
500 V or more (external-external)
*2: It is necessary to repair the module if the load short-circuits and causes the fuse to melt.
Note that the fuse cannot be replaced by users.

Surge removing circuit
External connection
Voltage drop
Insulation
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I 3.3.4 High-Speed Counter Specifications

Single phase Two phase

Available input X0, X2, X4, X6 X0 and X2 in pair
Input voltage ON 15V

OFF 5V
Count pulse width 100 ps
Maximum count frequency 10 kHz each channel
Count register 16 bits
Coincidence output Allowed
On/Off-preset Allowed
Upper/lower limit setting Not allowed
Preload/strobe Allowed

Since 10 points type does not have input X6, counter channel is up to 3 ch.

I 3.3.5 PWM Output/Pulse Train Output Specifications

23-point and 28-point type

10/14/28-point

Relay Output Transistor Output
Available outputs Y100 (optional) Y100-Y103 (optional)
Load voltage 5/12/24 V 12/24 V

Minimum load current

1 mA

PWM max. output frequency *1

2 kHz total channels

Pulse train max. output frequency *1

5 kHz total channels

Pulse acceleration/deceleration

By FUN 151.

*1:  Relay outputs cannot keep up with high frequencies; these outputs should be used at the operating frequency upon confirmation.

I 3.3.6 Analogue Input Specifications

Module type

23 points module

Analog exp. unit

Input channel

WX30, WX31

WX u01 - WX u04
(u : unit number)

Input range

0-10 V (10.24V max.)

0-10V (10.24V max.)

-10 to +10V (+10.24V max.)

0-20 mA (20.48 mA max.)

0-20 mA (20.48 mA max.)

4-20 mA (20.38 mA max.)

Resolution 12 bits
Accuracy +1 % of full scale
Linearity Max. +/-3 units

Current input impedance

Approx. 249 Q

Voltage input impedance

Approx. 100 kQ

| Approx. 200 kQ

Input delay time

20 ms

Channel to internal circuit insulation

Not insulated

| Insulated

Channel-to-channel insulation

Not insulated
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Circuit diagram (23 points type) Circuit diagram (Analog expansion unit)

Current

Current

JINOIID [eUIoU]
JINOIID [eUIou]

Voltage Voltage

IN1- IN1-

I 3.3.7 Analogue Output Specifications

Module type 23 points type module Analog exp. unit
Output channel WY40 WY u06, WY u07
(u : unit number)
Output range 0-10V (10.24V max.) 0-10V (10.24V max.)
0-20mA (20.48mA max.) 0-20mA (20.48mA max.)
4-20mA (20.38mA max.)
Resolution 12 bits
Accuracy +1 % of full scale
Current output
Allowable load 10 to 500 Q
Output allowable capacity Maximum 2000 pF
Output allowable inductance Maximum 1 H
Voltage output
Allowable load Maximum 10 kQ
Output allowable impedance Maximum 1 pF
Circuit diagram (23 points type) Circuit diagram (Analog expansion unit)
] Voltage

Voltage

Current

JINOIIO [RUISIU]
JINOIIO [RUISIU]

Current
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I 3.3.8 Potentiometer Analogue Input Specifications

Number of potentiometer inputs

2

Stored in

Ch.1 : WRFO3E, Ch.2 WRFO3F

Input range

0-1023 (HO-H3FF)

Resolution 10 bits
Input filter By user settings
I 3.3.9 Interrupt Input Specifications
Input that can be used X1, X3, X5, X7 (by user settings)
Input voltage ON 15V
OFF 5V

[ 3.3.10 Backup

(1) Battery
Data memory (retentive area) can be kept by EH-MBAT battery as below.

Battery life time (total power off time) [Hr] *
Guaranteed value (Min.) @55°C Actual value (Max.) @25°C
9,000 18,000
* Battery life time has been changed since Oct. 2002 production (MFG NO.02Jxx) due to hardware modification.

Battery can be mounted inside of front cover.
Battery is available only for 23-point and 28-point types.
If the calendar clock function is used with the 23-point or 28-point type, be sure to use the battery.

(2) Capacitor
14-point type: Data can be kept for 72 hours (at 25 °C) by the capacitor.
23 and 28-point types: Data can be kept for 24 hours (at 25 °C) by the capacitor.

Please note that data memory of 10 point type cannot be retained.

I 3.3.11 Expansion

Up to 4 times of expansion units can be installed.

14 points and 28 points digital units, and 4ch. input / 2 ch. output analog expansion units available.

A cable with a length of up to 1 m can be used to connect between units.

The total extension cable length can be up to 2 m (from the basic unit to the expansion unit at the end).
The 10-point type unit cannot be expanded.
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[ 3.3.12 Clock Function

23-point and 28-point types have calendar function. This can be operated either by internal output area or task code.

*

(1)

10-point and 14-point types do not have this function.

Reading the clock data
By turning on the read request (R7F8), the clock data is read out in the reading value area (WRFO01B to WRFOIF).

Writing the clock data

By turning on the write request (R7F9), the clock data stored in writing value area (WRFO01B to WRF01F) is written
to the current data area (WRF00B to WRFOOF). If the data is wrong, error flag (R7BF) will turn on. If data is right,
clock data will be written and writing flag R7FB will turn off.

Adjusting the clock data + 30 seconds

By turning on the £ 30 seconds adjustment request (R7FA), one of the following operations is performed depending
on the second value:

If the second digits are 00 to 29, the second digits are set to 00.

If the second digits are 30 to 59, the minute is incremented by 1 and the second digits are set to 00.

Special internal output definitions

e Operation bits
I/O number Name Description
R7F8 Request to read calendar and Calendar and clock data is read out to

clock data

WRFO01B-FOIF.

€Irror

R7F9 Request to write calendar and Calendar and clock data in WRF01B-FO1F is
clock data written to the current data in WRF00B-FOOF.

R7FA Clock + 30 seconds adjustment | Sets the second digits of the RTC to 00.
request

R7FB Calendar and clock setting data | Turns on when the setting data is abnormal.

e Current data monitor area : Current data of the clock given always (all BCD data).

1/O number Name Description
WRF00B Year 4-digit year [yyyy]
WRF00C Month and date [mmdd]
WRF00D Day of the week 0 to 6 : Sunday to Saturday
WRFOOE Hour and minute [hhmm] (24-hour system).
WRFOOF Second [00ss]

e Reading/writing area : Clock data to be read or written.
(All BCD data)

1/O number Name Description
WRFO01B Year 4-digit year [yyyy]
WRF01C Month and date [mmdd]
WRF01D Day of the week 0 to 6 : Sunday to Saturday
WRFO1E Hour and minute [hhmm] (24-hour system).
WRFO1F Second [00ss]
Note 1: The day of the week data is expressed as follows.

0: Sunday, 1: Monday, 2: Tuesday, 3: Wednesday, 4: Thursday, 5: Friday, 6: Saturday
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I 3.3.13 Power Supply for Sensor

The 24 V terminal at the input terminal part can supply current to external equipment (not for all units).

If this terminal is used as the power supply for the input part of this unit, the remaining can be used as power supply for the
Sensors.

The following current (I) can be supplied as power supply for the sensors.

(1) EH-*14*** (14-point type basic unit)
EH-*14E*** (14-point type extension unit)

| =350 mA — (7.5 mA x number of input points that are turned on at the same time) |

(2) EH-A28DR* (28-point type basic unit)
EH-A23DR*** (23-point type basic unit)

| =280 mA — (7.5 mA x number of input points that are turned on at the same time) |
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Chapter 4

Product lineup and wiring

I 4.1  Product lineup

(1) Basic units
Table 4.1 Product lineup list
e I/0 assignment
Type Specifications sym%ol
EH-D10DT DC power, DC input x 6, Transistor (sink) output x 4 XA48/Y32/emptyl6
EH-DI0DTP [ DC power, DC input x 6, Transistor (source) output x 4 X48/Y32/emptyl6
EH-D10DR DC power, DC input x 6, Relay output x 4 X48/Y32/emptyl6
EH-D14DT DC power, DC input x 8, Transistor (sink) output x 6 XA48/Y32/emptyl6
EH-D14DTP [ DC power, DC input x 8, Transistor (source) output x 6 X48/Y32/emptyl6
EH-A14DR AC power, DC input x 8, Relay output x 6 XA48/Y32/emptyl6
EH-DI14DR DC power, DC input x 8, Relay output x 6 X48/Y32/empty16
EH-A14AS AC power, AC input x 8, SSR output x 6 X48/Y32/emptyl6
EH.D23DRp | PC power, DC input x 13, Relay output x 9, Transistor output (source) x 1, X48/Y32/
Analog input x 2, Analog output x 1 empty16/WX4/WY4
EH-A23DRT AC power, DC input x 13, Relay output x 9, Transistor output (sink) x 1, X48/Y32/
Analog input x 2, Analog output x 1 empty16/WX4/WY4
EHA23DRp | AC power, DC input x 13, Relay output x 9, Transistor output (source) x 1, X48/Y32/
Analog input x 2, Analog output x 1 empty16/WX4/WY4
EH-D28DT DC power, DC input x 16, Transistor (sink) output x 12 X48/Y32/emptyl6
EH-D28DTP DC power, DC input x 16, Transistor (source) output x 12 X48/Y32/emptyl6
EH-D28DTPS | DC power, DC input x 16, Transistor (source) output (ESCP) x 12 X48/Y32/emptyl6
EH-D28DRT | DC power, DC input x 16, Relay output x 11, Transistor output (sink) x 1 XA48/Y32/emptyl6
EH-D28DRP | DC power, DC input x 16, Relay output x 11, Transistor output (source) x 1 X48/Y32/emptyl6
EH-A28DRT | AC power, DC input x 16, Relay output x 11, Transistor output (sink) x 1 XA48/Y32/emptyl6
EH-A28DRP | AC power, DC input x 16, Relay output x 11, Transistor output (source) x 1 X48/Y32/emptyl6
EH-A28DR AC power, DC input x 16, Relay output x 12 XA48/Y32/emptyl6
EH-A28AS AC power, AC input x 16, SSR output x 12 X48/Y32/emptyl6
EH-DI4EDT | Expansion unit, DC power, DC input x 8, Transistor (sink) output x 6 B1/1
EH-DI14EDTP | Expansion unit, DC power, DC input x 8, Transistor (source) output x 6 B1/1
EH-D14EDTPS | Expansion unit, DC power, DC input x 8, Transistor (source) output (ESCP) x 6 Bl/1
EH-DI14EDR | Expansion unit, DC power, DC input x 8, Relay output x 6 B1/1
EH-AI4EDR | Expansion unit, AC power, DC input x 8, Relay output x 6 B1/1
EH-D28EDT | Expansion unit, DC power, DC input x 16, Transistor (sink) output x 12 B1/1
EH-D28EDTPS | Expansion unit, DC power, DC input x 16, Transistor (source) output (ESCP) x 12 B1/1
EH-D28EDR | Expansion unit, DC power, DC input x 16, Relay output x 12 Bl/1
EH-A28EDR | Expansion unit, AC power, DC input x 16, Relay output x 12 B1/1
EH-D6EAN Expansion unit, DC power, Analog input x 4, Analog output x 2 FUN 0
EH-A6EAN Expansion unit, AC power, Analog input x 4, Analog output x 2 FUN O
Each digit in the type name has the following meaning:
EH - D28 ODTZP

D: DC input, A: AC input

[None]: Basic unit, E: Expansion unit

L [None]: Sink, T: Sink, P: Source (except in the cases of relay output and SSR output)
R: Relay output, T: Transistor (DC) output, S: SSR (AC) output

10: 10-point type, 14: 14-point type, 23: 23-point type, 28: 28-point type

A: AC power supply type, D: DC power supply type
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)

Peripheral Units

Table 4.2 List of peripheral units

Product Form Specification Remarks
Graphic input |HL-GPCL Ladder diagranm/Instruction language editor LADDER EDITOR (for GPCL)
device support [HL-PC3 Ladder diagram/Instruction language editor LADDER EDITOR (for PC98
software series) with CPU connection cable
HL-AT3E Ladder diagranm/Instruction language editor LADDER EDITOR (for PC/AT
compatible personal computer)
HLW-PC3 Ladder diagram/Instruction language editor LADDER EDITOR (for Windows®
95/NT 4.0)
HLW-PC3E |Ladder diagram/Instruction language editor LADDER EDITOR (for Windows®
95/98/NT 4.0)
Pro-H HITACHI H-series PLC Programming Software According to IEC 61131-3 (for
Windows® 95/98/NT 4.0)
Note: HI-LADDER (attached to the GPCLO1H) may also be used.
However, HL-GPCL and HI-LADDER cannot be used for the 10-point type.
(3) Connection Cables
Table 4.3 List of connection cables
Product Form Specification Remarks
Cable for connecting basic unit | EH-MCB10 Length: 1 m (basic unit—exp. unit, exp. unit - exp. unit) Total 2 m
and expansion unit EH-MCBO05 Length: 0.5 m (basic unit—exp. unit, exp. unit - exp. unit) Total 2 m
EH-MCBO01 Length: 0.1 m (basic unit—exp. unit, exp. unit - exp. unit) Total 2 m
Conversion cable for EH-RS05 Length: 0.5 m *
connecting peripheral units
Peripheral equipment GPCB02H Length: 2 m, between CPU and graphic input unit
GPCBOSH Length: 5 m, between CPU and graphic input unit
GPCBISH Length: 15 m, between CPU and graphic input unit
CBPGB Length: 2 m, between graphic input unit and printer
LP100 Length: 2 m, between graphic input unit and kanji printer
KBADPTH Length: 15 m, between graphic input unit and JIS keyboard
PCCB02H Length: 2 m, between CPU and PC98 series ok
WPCB02H Length: 2 m, between CPU and PC98 series (25-pin) K
WVCBO02H Length: 2 m, between CPU and DOS/V (9-pin) K
EH-VCBO02 Length: 2 m, between CPU (8P modular terminal) and DOS/V
(9-pin)

*: Required when connecting the MICRO-EH with PC98, IBM PC/AT compatible PC or other system using one of the cables
marked with **,

(4)

Others

Model

Usage

Remarks

EH-MBAT

Lithium battery
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|42

10-Point Basic Unit

Name and function of each part |

Type

D10DR

EH-D10DT, EH-D10DTP, EH-

6] Input terminals

5] RUN input

9] Mounting hole

——— 1] POW LED
DODODDLL 2] OK LED
3] RUN LED

4] Serial port

7] Output terminals

8] Power terminal _— \

10] DIN rail installation clip

No. | ltem

Detailed explanation

Remarks

Explanation of operation

Operations are performed according to the contents of the program created
by the user.

The programming unit connected to the CPU module communication port
writes and reads the user programs.

Memory is installed inside the CPU module in which the user programs and
internal output information are stored.

When 24 V DC is loaded to the RUN terminal and common terminal (C),
the PLC is set to the RUN state.

1] |POW LED Lighting when the power is supplied.
2] |OK LED Lighting at normal operation. See Chapter 12.
3] |RUNLED Lighting at RUN status.
4] | Serial port 1 Serial port for connecting the peripheral units. Communication speed is See Chapter 11.
fixed as 4800 bps.
The communication specification is set to port 1.
5] [RUN input External input to control the PLC’s RUN/STOP. See Chapter 10.

6] |Input terminals

Terminals for wiring the external input units.
One piece of AWG14 to AWG22 (2.1 to 0.36 mm?) or two pieces of
AWG16 to AWG22 (1.3 to 0.36 mm?) per terminal may be wired.

See Chapter 10.

7] | Output terminals

Terminals for connecting the external load. The wiring specification is the
same as for the input terminals.

See Chapter 10.

8] |Power terminal

Terminal for connecting the power supply. The wiring specification is the
same as for the input terminals.

See Chapter 10.

9] |Mounting hole

Used when installing the PLC directly on a board with screws

See Chapter 10.

10] | DIN rail
installation clip

Used when installing the PLC on a DIN rail

See Chapter 10.

4-3
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| 43 14-Point Basic Unit

Name and function of each part | [ Type | EH-*14%%*

10] Terminal cover

5] Input terminals

1] POW LED
2] OK LED

3] RUN LED

8] Expansion
connector cover

11] Mounting

91 DIP SW cover

6] Output terminals
12] DIN rail installation clip

7] Power terminal

No. | ltem Detailed explanation Remarks
Explanation of operation | Operations are performed according to the contents of the program created
by the user.
The programming unit connected to the CPU module communication port
writes and reads the user programs.
Memory is installed inside the CPU module in which the user programs and
internal output information are stored.

1] |POW LED Lighting when the power is supplied.

2] |OK LED Lighting at normal operation. See Chapter 12.

3] |RUNLED Lighting at RUN status.

4] | Serial port cover [ Cover for the connector for connecting See Chapters 8 and 11.
peripheral units and the RUN switch. 51‘06:1{%\1
When the cover is opened, the RUN switch, VRI _ VR2
potentiometers (VR), and RS-232C serial port 1
(PORT 1) can be used. PORTI
The communication specification is set to port 1.

5] |Input terminals Terminals for wiring the external input units. See Chapter 10.
Recommended terminals are shown in the EE@IZ (Make sure that the terminals will not
ﬁgure to the right. disengage due to loose screws.)
One piece of AWG14 to AWG22 (2.1 to
0.36 mm?) or two pieces of AWG16 to (Recommended)
AWG22 (1.3 to 0.36 mm?) per terminal may —
be wired.

6] |Output terminals | Terminals for connecting the external load. See Chapter 10.
The wiring specification is the same as for the input terminals.

7] |Power terminal Terminal for connecting the power supply. See Chapter 10.
The wiring specification is the same as for the input terminals.

8] [Expansion cover | Cover for the expansion connector See Chapter 10.

9] |DIP SW cover Cover for the DIP switches See Chapter 11.
When the cover is opened, the DIP switches are exposed. These DIP
switches are used to set the communication speed of serial port 1 and the
modem connection.

10] [ Terminal cover Cover for terminals

11] [Mounting hole Used when installing the PLC with screws See Chapter 10.

12] [DIN rail Used when installing the PLC on a DIN rail See Chapter 10.

installation clip

4-4
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I 4.4 23-Point and 28-Point Basic Unit

Name and function of each part |

Type

EH-*23 %5

EH_*zg***

10] Terminal cover .
5] Input terminals

13] RS-485 port cover

hole

11] Mounting
il

1] POW LED
2] OK LED
3] RUN LED

8] Expansion

< 9] DIP SW cover

4] Serial port cover

71 Power terminal

connector cover

6] Output terminals
12] DIN rail installation cli

No. |

ltem

Detailed explanation

Remarks

Explanation of operation

Operations are performed according to the contents of the program created
by the user.

The programming unit connected to the CPU module communication port
writes and reads the user programs.

Memory is installed inside the CPU module in which the user programs and
internal output information are stored.

connector. The communication specification is set to port 2.

1] |POW LED Lighting when the power is supplied.

2] |OKLED Lighting at normal operation. See Chapter 12.

3] [RUNLED Lighting at RUN status.

4] | Serial port cover [ Cover for the connector for connecting See Chapters 8 and 11.
peripheral units and the RUN switch. STon RN
When the cover is opened, the RUN switch, VRI VR2
potentiometers (VR), and RS-232C serial port 1
(PORT 1) can be used. PORTI
The communication specification is set to port 1.

5] |Input terminals Terminals for wiring the external input units. _ See Chapter 10.
Recommended terminals are shown in the figure I:E@‘O (Make sure that the terminals will not
to the right. \ disengage due to loose screws.)
One piece of AWG14 to AWG22 (2.1 to 0.36 N
mm?) or two pieces of AWG16 to AWG22 (1.3 6 (Recommended)
to 0.36 mm?) per terminal may be wired. Y

6] |Output terminals | Terminals for connecting the external load. See Chapter 10.

The wiring specification is the same as for the input terminals.

7] |Power terminal Terminal for connecting the power supply. See Chapter 10.
The wiring specification is the same as for the input terminals.

8] [Expansion cover |Cover for the expansion connector See Chapter 10.

9] |DIP SW cover Cover for the DIP switches and the backup battery storage unit. See Chapter 11.
When the cover is opened, the DIP switches are exposed. These DIP
switches are used to set the communication speed of serial port 1 and the
modem connection.

10] | Terminal cover Cover for terminals

11] [Mounting hole Used when installing the PLC with screws See Chapter 10.

12] [DIN rail Used when installing the PLC on a DIN rail See Chapter 10.

installation clip

13] [RS-485 port cover | Cover for RS-485 port. It is connected with a D sub 15-pin female See Chapter 11.

4-5
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I 4.5 Expansion Unit

Name and function of each part |

Type |EH-*14ED** (same dimension as 14 pts. basic unit)

EH-*28ED** (same dimension as 28 pts. basic unit)

EH-*6EAN (same dimension as 14 pts. basic unit)

9] Terminal cover

—

—
%

(=
hj;

3] Expansion connector cover

10] Mounting
hole

— T
2

4] Input terminals

@%ﬁ‘

11POW LED

2] OK LED
/—

7] Expansion connector cover
(right side)

8] Dummy cover

5] Output terminals
(left side) N 111 DIN rail installation clip
6] Power terminal
Above picture is 14 points module
No. | ltem Detailed explanation Remarks

Explanation of operation

Operations are performed according to the contents of the program created
by the user.

The programming unit connected to the CPU module communication port

writes and reads the user program.

Memory is installed inside the CPU module in which the user program and
internal output information are stored.

1] |POW LED Lighting when the power is supplied.

2] |OKLED Lighting at normal operation.

3] |Expansion cover |Cover for expansion connector See Chapter 10.
(Left side) Used when connecting to the expansion cable from the front unit.

4] | Input terminals

Terminals for wiring the external input units.
Recommended terminals are shown in the figure
to the right.

One piece of AWG14 to AWG22 (2.1 to 0.36

DH@ I6
mm?) or two pieces of AWG16 to AWG22 (1.3 6
to 0.36 mm?) per terminal may be wired.

See Chapter 10.

(Make sure that the terminals will not
disengage due to loose screws.)

(Recommended)

5] |Output terminals

Terminals for connecting the external load. The wiring specification is the
same as for the input terminals.

See Chapter 10.

6] |Power terminal

Terminal for connecting the power supply. The wiring specification is the
same as for the input terminals.

See Chapter 10.

7] |Expansion cover
(Right side)

Cover for expansion connector
Used when connecting to the next unit.

See Chapter 10.

8] | Dummy cover

Cover used as a dummy.

9] | Terminal cover

Cover for terminals

Mounting hole

Used when installing the PLC with screws

See Chapter 10.

DIN rail
installation clip

Used when installing the PLC on a DIN rail

See Chapter 10.
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I 4.6 Terminal Layout and Wiring

10-point type
EH-D10DT, EH-D10DTP

*  Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

J> l l l l l l g;p{;t 1%ocwer supply
SEEREEAR,

RUN| NC | 0 1 2

In case of EH-D10DTP

24v[iov][@D] o [ 1t [ 23 |c0|v0/
In case of EH-D10DT

— Load power supply

Power supply —L— _ |
24V DC 12/24V DC

EH-D10DR

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

(L l l l (L l l Input power supply
| e 24V DC
RUN[ NC | 0 1 2 3 [ co] 4 5
2viov [ & Ine]l o T 1 T 23 TJco
Load power supply
Power supply —L —_— 24V DC
24V DC —|_ 100-240V AC

4-7
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14-point type
EH-A14DR, EH-D14DR

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

Input power supply W ‘
24V DC OTOT TOTO
T2 1T L3 4 6 1[ei]] it
[ov ][ o ][ 2 e ][5 7]
Lac ]l o J v J[ 2 J[ 4 ][c]
S | = | | Output

A Load power supply
AC power supply (R0 A A 24V DC,
100-240V AC 100-240V AC

DC power supply __|
24V DC

i

EH-A14EDR, EH-D14EDR

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

Input power supply W
24V DC OTOT TO o
I | [ e ™™™
Lov [ o[ 2 f[c|[5 ][7]
[ac ][ 16 |[ 17 ][ 8 ][20][ca]
[ ac ||[ == ][ co ||| ct ||| 19 ||| 21 | Output

A Load power supply
AC power supply A0 A A 24V DC,
100-240V AC 100-240V AC

]

DC power supply __|
24V DC

N

4-8
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EH-A14AS
C[ l l l l l l l Power supply for input
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 100-115V AC
ol ol ol O Cﬁ o Cﬁ o
L Lt L3 L4 J)E o JiLer ] Loput
Lov o J[2 |[eco][s J[7]
Lac|[n~e J[ 1 J[2 J[ 4 [[c]
[ac||[==1 o J|Ceo |3 s ] Output
Load power supply
Power supply AD @ |:| @ 100-240V AC
100-240V AC
EH-D14DTP
* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.
Power supply for input 1‘ 1‘ I‘ I‘ l‘ l‘ l‘ l‘
24V DC ol ol ol O ol ol Ol O
L2a Lt L3 D[4 QL6 |l[ct] Input
Lov [ o [ 2 |[cof[s |[7]
Lov [ o J[ne][ 3 J[s J[co]
Lav =L J L2 JIE4 JjLvo ] Qutput
Power supply ~mm p— Load power supply
24V DC 12/24V DC

EH-D14DT
(The input wiring is the same as EH-D14DTP.)

Lov [ o J[ne][ 3 J[s J[co] Output
) e R
Power supply ———— —_ Load power supply
24V DC E] |;| |:l|:| |;| 12/24V DC
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EH-D14EDTP
* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

Jddd | dddd

IEZEE | I I | I | | = Input
Lov [ o J[2 flo|[s5 ][7]
[ov [[ 16 |[~Nc |[ 19 |[ 21 ][ col]
[24v [|[ = |17 | [ 18 [j[ 20 ]|[ vo ] Qutput
lz’z\v;le];éupply — — Load power supply
12/24V DC

EH-D14EDT
(The input wiring is the same as EH-D14EDTP.)

[ov || 16 |[Nc|[ 19 || 21t ][ col]
L24v |[[ = |17 | 18 f|[ 20 [ vo |

Power supply —1 L Load power supply
24V DC -L 12/24V DC

Output

4-10



Chapter 4 Product lineup and wiring

23-point type
EH-A23DRP

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

INRRARRRN! b by by &y &y e s for
\ \ ‘ ‘ ‘ \ ‘ \ input, 24V DC
A A A R A A TTTTT
Lol T JCer] [Ce Doz ] v ] [oar] | popu
Lov [ o 2 J[eo][s J[7] Le2 [ o J[ o J[m][mur][mo]
Lac [ o J[vof[ 2[4 ][5 ] Lo J[ 7 ][ 8 J[cs|[10][Vo]
Lac |l =]|Lco JI[ 1t J|[ 3 ]|[ct] Lc2 Jjles JjlLea JIL o J|Lxc ]|l ve | Output
+
[L__ o SN U A[INA[I]
Power supply \ Load power supply Analog output
24V DC,
100240V AC TR output power supply 100-240V AC
16-30V DC
EH-A23DRT EH-D23DRP
(The input wiring is the same as EH-A23DRP.)
s | e . I | o e .
][] 1] S [ = [ S
ol Th T R
Power supply TR output power supply TR output power supply
100-240V AC 16-30V DC 16-30V DC

In case of analog current input, please set
the following value in WRFO06E.

WRFO6E ch-0 ch-1
H0000 Voltage Voltage

Analog voltage input Analog current input H4000 Voltage Current
H8000 Current Voltage
HC000 Current Current

é ¢ ) ( ¢ ) Please refer to Chapter 8-9.
T T *— *r—
[ IN1+ | [ N2- ||[ mNase | [ IN1+ ]| [ IN2- ||| oNase |

[ INI- | [vwe | | N2+ | [ INI- | [ vwe | | N2+ |
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28-point type
EH-A28DRP

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

R S S|
INONARRNN AL L LGS [roversms
lelol | cleloldl 1 e O
LT LT TP JTTTT
L4 JIL L J[L3 [ JlLs JjLe ] Lo JlLo Jle2 [l fILs[[e3]|  Inpu
Lov [ o[22 [[ecof[s |[7] L8 [[toffca|[r2][m1[[c]
[ac [ o J[vo [ 2[4 ][5 | Lo J[ 7 I1[s J[o J[u|[oco]
[ac ]|l =|Lco ) 1t ])[ 3 ]|[c1] [ c2 ||[c3 Jj[ e Jjlcs ||[ 1o Jj[ co | Quiput
%E [L__ ~ fm) )| | S ff\J) s
Ao J
Power supply \ Load power supply
100-240V AC TR output power supply 24V DC, 100-240V AC
16-30V DC
EH-A28DRT
(The input wiring is the same as EH-A28DRP.)
Lac ][ o J[Nc ][ 2 |
Lac JI[=|[co J[ 1] Qutput
Power supply
100-240V AC
EH-D28DRP
(The input wiring is the same as EH-A28DRP.)
Lov [ o J[vo][2| o
[2av [|[ = J|[co J| 1| e
Power supply \
24V DC TR output power supply
16-30V DC
EH-D28DRT
(The input wiring is the same as EH-A28DRP.)
Lov ][ o J[Nc][ 2]
]| ]|Ce] oup

LH

Power supply
24V DC
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Chapter 4 Product lineup and wiring

EH-A28AS
Power supply for input
100-115V AC
* * W
Lol clolol ol ool | cleloldl
LT T TP 71T

S [ e o s | o o |

(e JLo J[2 J[eofls J[7] Lea [ s [[1o][es[[r2][s]

[ac {nc [t J[2 J[ 4 J[cr] [neJfe |7 Jles J[ o J[1]

G Z o o s] [elellelels Jlo] | o

%E . © ~ .

~
Power supply Load power supply
100-240V AC 100-240V AC

EH-D28DTP

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.
P G G ——
ARNARNNN 0 0 P 1 0 P v
Lol clolol ol 1 e e e
LT T TTTT 71T

N [ ) e o s | o | | B =
Lov [ o J[2 J[eco][ s ][7] L8 [t J[c|[n][1]|[[c]

Lov [ o J[~e][ 3 J[ s J[co] Lot J{vi e JLs Jinc]|[ 1]
) o o e R e e e e e R
Power supply Load power supply
24V DC 12/24V DC

EH-D28DT
(The input wiring is the same as EH-D28DTP.)

Lov [ o J[~e [ 3 J[ s J[co] Lot Jfvi e [ 8 J{ne][ 1]
) e ) e e R R Qutpu
Power supply Load power supply
24V DC 12/24V DC

4-13



Chapter 4 Product lineup and wiring

EH-A28DR

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

P S P —
LT 0 R 0 0 0 P e
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ for input 24V DC
LT A S B R S
o T fe] [ O Ce e[ ]| mw
[ov ][ o J[2 J[co][s ][7] L8 [ o ffec|ln2]|[u]|[c]
Lac [ o J[~cf[ 2 J[ 4 ][5 ] Lo JL7 J[s J[ o J[u][ce]
ESIESIENNENERER [ c2 ||| c3 ||| ca ||| cs ||| 1o ]|[ co | Output
%E ff\;) o ff\J) Ao | | A ff\J) Ao
Ao
f(;)(;}v; (S)li/pilé Load power supply
B 24V DC, 100-240V AC
EH-A28EDR

* Since the DC input is bidirectional, it is possible to reverse the polarity of the power supply.

R G T
LLLLTLLL ] LD L oL L L | poversumy
ololol | ollole ololol | ollolg]  [rmmasvoe
LT LT T LT 7T

L24+ |0 J{L3 JjL4 JjLs Jjlct] Lo JjL Jlea fj[ s ]| s ][cs] Input

Lov [ o ][22 |[ecf[s |[7] L8 J[ o Jle]lm|[14][c]

[Ac |[ 16 || Nc || 18 ][ 20 || 21 ] [ 22 | [ 23 || 24 || 25 || 27 || c6 |

[ac ]| L J|Lco J [ 17 ][ 19 ]| c1 | [ c2 Jjl e ]|l ca ]|l cs J|[ 26 ]|[ cs | Output

o] U9 Pl elelelelll ¢

A

Power supply Load power supply

100-240V AC 24V DC, 100-240V AC

EH-D28DR EH-D28EDR
v ] [ ][] [=] [ov] (6] [vc] [ae ]
Lo ][] El[ES Outpu

[ co|] 17 ]

L

4-14
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Chapter 4 Product lineup and wiring

Analog expansion unit
EH-AGEAN (Example of voltage input and voltage output)

_l l _l l Voltage input x 4

[ N1+ | | mN2- | [[N2sp || N3+ | [ INg- || (N4
[ IN1- | [INtP] [ N2+ ] [IN3- ] [IN3sp] [1N4+]

Input and output can be configured
| AC | | NC | | 106 | | 0oC7 | | Vo7 | | NC | as voltage or current independently.

[ ac ||| == | [oce | [ voe ]| 107 ||| NC |
(f\J? Yoltage output x 2
gy . 1,
Power supply
100-240V AC

EH-D6EAN (Example of current input and current output)

?D a) ?D a) Current input x 4

[ D—! [ 0—!
[ N1+ ]| mN2- | [[iN2p || [ N3+ ||| IN4- ]| N4 ]
[INI- ] [iNup] [IN2+ ] [Na- ] [N3sp] [Na+ ]

Input and output can be configured
as voltage or current independently.

[ ov || Nnc |[106 |[oc7][vo7][ NC |
[24v ||| == | [oce ||[ voe ||[ 107 | | NC |

1 l l Current output x 2

Power supply
24V DC

4-15



Chapter 4 Product lineup and wiring

I 4.7 Weights and Power Consumption

Type Weight Power consumption (A) Remarks
) 100V AC 264V AC 24V DC
Normal Rush Normal Rush Normal Rush
EH-D10DT/DTP/DR 200 - - - - 0.12 0.6
EH-D14DT/DTP/DTPS 300 - - - - 0.16 0.6
EH-A14DR 400 0.1 15 0.06 40 - -
EH-D14DR 300 - - - - 0.16 0.6
EH-A14AS 380 0.1 15 0.06 40 - -
EH-A23DRP/DRT 600 0.2 15 0.06 40 - -
EH-D23DRP 500 - - - - 0.2 0.6
EH-D28DT/DTP/DTPS 500 - - - - 0.2 0.6
EH-A28DRP/DRT 600 0.1 15 0.06 40 - -
EH-A28DR 600 0.2 15 0.06 40 - -
EH-D28DRP/DRT 500 - - - - 0.3 0.6
EH-D28DR 500 - - - - 0.3 0.6
EH-A28AS 600 0.2 15 0.06 40 - -
EH-DI4EDT/EDTP/EDTPS 300 - - - - 0.16 0.6
EH-A14EDR 400 0.1 15 0.06 40 - -
EH-D14EDR 300 - - - - 0.16 0.6
EH-D28EDT/EDTPS 500 - - - - 0.2 0.6
EH-A28EDR 600 0.2 15 0.06 40 - -
EH-D28EDR 500 - - - - 0.3 0.6
EH-AGEAN 400 0.1 15 0.06 40 - -
EH-D6EAN 300 - - - - 0.16 0.6




Chapter 4 Product lineup and wiring

I 4.8 Exterior Dimensions

(1) 10-point type

(Unit : mm)

(A e ) A
\JJ wwww'wwwww “
o o000 1
o 00 N
O 0000
{ 70 |80 |
000000000 (61— |
. AN ¥ N W A V S V AV A VAV S A
— ¥ 44
65 >
-t > 8
B 75 R L R
(2) 14-point type, 14-point expansion unit, Analog expansion unit
e A 4
A [
- A = 1 I]] H HAHAAA
v O o000 1l i
O 0000
o 0000 I W HUUHU
> °° <l 80 | 90 Il UG
1 - Tl = [l I]] i
A, v
\ T
(= T 48 U
P 85 Mg
-« 8.4
(3) 23-point, 28-point types and 28-point expansion
X. \ (
I 1 H]
H &= H =& HHH HH HHHHHH
v v © 0000 Mn T TR
o 0000
o 0000 L U U
D o000 < 80 | 90
0000
0000
T i i i =Sl I]]
b [y [y ::'J iv \
140 4.8
B 150 R - 76
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Chapter 5 Instruction Specifications

Chapter 5

Instruction Specifications

I 5.1 Instruction Classifications

The instructions used with the MICRO-EH are classified as shown in the following table.

Table 5.1 Instruction classification table

No. Instruction classification Description Type

1 | Basic instructions Sequence 21
Timer/counter 6
Relational box 8

2 | Arithmetic instructions Substitution (array variable) 1
Mathematical operations 10
Logical operations 3
Relational expression 8

3 | Application instructions Bit operation 3
Shift/rotate 8
Transfer 3
Negation/Two's complement/Sign 3
Conversion 4
Application: BCU, SWAP, UNIT, DIST 4

4 | Control instructions END, IMP, CAL, FOR, NEXT, RTS, RTI, LBL, SB, 12
INT, CEND, CJMP

5 | Transfer instructions TRNS 0, RECV 0 2

6 | FUN instructions Refresh, high-speed counter, PMW, pulse, comments 18

I 5.2 List of Instructions

[Legend]
Condition codes

DER

ERR

SD

Processing time

Data error (special internal output R7F4)

Set to “1” as a data error when the I/O number is exceeded or when the BCD was abnormal data, etc.
When there is no data error, it is set to “0.”

Error (special internal output R7F3)

Set to “1” when an error is generated when a control instruction and a special instruction are executed.
The error code is set in WRF015. When there are no errors, the previous status is maintained.

Shift data (special internal output R7F2)

Performs shift-in of the contents of SD by the SHR or SHL instruction.

Over flow (special internal output R7F1)

Indicates that a digit overflow has occurred and the signed data range is exceeded as a result of signed
data operations.

Carry (special internal output R7F0)

Indicates the contents of digit increase due to addition, digit decrease due to subtraction, and shift-out
due to shifting.

Maintains the previous status.

Set to “1” when there is an error in operation results. The previous status is maintained if there is no
error.

Changes according to the operation result.

This indicates the instruction processing time.

The displayed value is an average. It varies depending on the parameter and data count with the
instructions used.

See the details on the instruction specifications for details.



Chapter 5 Instruction Specifications

The following lists the instructions.

1. Basic instructions (sequence instructions)
cl| —
2|3 S - < |o|~|+~|o]| Process
8| E 3 8 | Instruction . LI (] tme | &
£| 2| Ladder symbol > € Process descriptions | /O typesused |y || || 2 9| Remarks
2l e £ name (us) o
© c
o2 = bERERR[SD| vV | ¢ |[MICRO-EH
2 1 LD |Logical Indicates the X, Y o000 0 0.9 1
S —| |— operation start commencemer}t of a- RO to R7BF
é contact operation. MO to M3FFF
‘é’ 2 LDI (Logical Indicates the TD, SS, CU, CT
é ﬁl H negati(.)n commencement of b- Timer: 0 to 255
g operation start [contact operation. Counter: 0 to 255
=3 AND |Logical AND |Indicates a-contact series [DIFO to DIF511 0.8
[ .
©n connection. DFNO to
— DFN511
4 ANI [Logical Indicates b-contact series
ﬁl I; NAND connection.
5 OR [Logical OR |Indicates a-contact o000 0 0 0.9 2
l-—{ ‘-—l parallel connection.
6 ORI |Logical NOR [Indicates b-contact
parallel connection.
7 / NOT |Logical NOT |Reverses all operation  [None o000 |0 0.8 2
/ results up to that point.
8 DIF AND [Leading edge |Indicates detection of the |DIFO to DIF511 |®|®|® (@ (@ 1.0 3 |Number
—| l— DIF (detection input rise. (Decimal) 4 loverlap not
allowed
DIF OR
%' .;l DIF
9 DFN AND [Trailing edge |Indicates detection of the |DFNO to o000 0 1.2 3 |Number
—| l— DEN (detection input fall. DFNS511 4 loverlap not
(Decimal) allowed
DFN OR
L] o
10 OUT |I/O output Indicates an output coil. |X,Y o000 0 1.0 1
—Q—l RO to R7BF
MO to M3FFF
TD, SS, CU,
CTU, CTD, CL
Timer: 0 to 255
Counter: 0 to 255
11 SET |I/O set Indicates set output. X, Y o000 0 0.9 1
4@" RO to R7BF
MO to M3FFF
SET
12 4{ RES |I/O reset Indicates reset output.
RES
13 MCS (Set master Indicates master control [MCSOtoMCS49(® (@ (® | ® | ® 0.7 3 |Number
( )Ai control set operation. overlap
allowed
MCS
14 MCR |Reset master |Indicates master control |MCRO to o000 0 0 0.7 2 [Number
control reset operation. MCR49 overlap
allowed
MCR

5-2
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cl| —
S8 S _ <|o|al—]|o]| Process
8| E 3 8 |Instruction LI (] tme | &
= 2| Ladder symbol == Process descriptions | /Otypesused | |F |F|F | & & | Remarks
2l e £ =| name (us) |&
g o) £
ol= DERIERR|SD | V | C | MICRO-EH
§ MPS |Operation |Stores the previous None o000 0 — 0
g result push |operation result.
£ MRD ([Operation [Reads the stored operation
§ result read [result and continues
9 operation.
g;'; MPP |Operation [Reads the stored operation
result pull |result, continues operation
and clears the stored result.
18| ¢ _|| ||_ | ANB [Logical Indicates serial connection |None (o o 0 0 — 0
I I block serial [between two logical blocks.
connection
ORB |Logical Indicates parallel None 0.7 1
block connection between two
parallel logical blocks.
connection
[ 1 |Processing [Indicates start and end of a [None o000 (0|0 0.6 3
box start process box.
and end
() [Relational |Indicates start and end of a |None o000 0 0 0.8 0
box start comparison box.
and end
2. Basic instructions (timer, counter)
cl| —
S8 S _ <|o|al—]|o]| Process
8| E 3 8 |Instruction LI (] tme | &
= 2| Ladder symbol S E Process descriptions | /Otypesused |F (K |F|F | & @ | Remarks
2l e £ =| name (us) |&
g o) £
ol= DERIERR|SD | V | C | MICRO-EH
EZZ OUT |[On delay |Indicates an on delay timer |TDO to TD255 o000 0 1.4 5 |Number
= ( ) TD TD |timer operation. When 0.01 s, it is overlap not
possible to use allowed
until 0 to 63.
23 OUT |[Single shot |Indicates a single shot SSO to SS255 o000 0 1.4 5
( ) SS SS operation. When 0.01 s, it is
possible to use 0
to 63.
£l24 OUT [Counter Indicates a counter CUO to CU255 o0 0|0 1.4 5
% AQ—‘ CU CU operation.
@]
25 OUT [Up of Indicates an up operation of |CTUO to o000 0 1.4 5
AQ_i CTU | CTU ([up/down up-down counter. CTU255
counter
26 OUT [Down of |Indicates a down operation |CTDO to o000 0 1.4 3
—QAi CTD | CID [up/down |of up-down counter. CTD255
counter
27 OUT |Counter Indicates a clear operation |CLO to CL255 o000 0 0.9 1
4Q_i CL CL |[clear for CU, RCU, CTU, CTD
and WDT.
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3. Basic instructions (relational box)
cl| —
2|3 S~ < |o|~|+~|o]| Process
8| E 3 8 |Instruction . LI (] tme | &
£| 2| Ladder symbol = Process descriptions | /Otypesused |y || || @ @© | Remarks
2l e £ >| name (us) |&
g o) £
o|= DERIERR|SD | V | C | MICRO-EH
§ 28 sl ] LD = Relational| When s1 = s2: Continuity |[Word] |00 0 0 27 5 (*1
Té _ | [(sI== [box When sl # s2: WX, WY, WR, 6 [*2
= s2) Noncontinuity WM, 7 |Upper
= = 82 = Timer Counter 8 [case: W
~ [Double word]
_ _ |AND DX, DY, DR, 35 Lower
sl (sl== DM case: DW
I == —|s2)
L s2 Constant
- _ OR
sl (s1==
L1 Hlo
29 _ _ LD Signed =  [When sl =s2: Continuity |[DX, DY, DR, o o600 o 35 5 1*2
sl (sl Relational |When s # s2: DM 6
== [ [S== |box Noncontinuity 7
L o s2) s1 and s2 are compared as [Constant 8
signed 32-bit binary.
_ _ AND
sl (sl
J— . b—ls==
— 2 — $2)
OR
[ sl ] (sl
(U e |
s2
— 2 - )
30 _ _ LD < When sl =s2: [Word] oo o 0 0 26.8 5 1*1
sl (s1< |Relational [Noncontinuity WX, WY, WR, 6 [*2
< —|>s2) [box When sl # s2: Continuity WM, 7 |Upper
L o Timer Counter 8 |case: W
[Double word]
_ _ |AND DX, DY, DR, 345 Lower
sl (sl< DM case: DW
— -~ — [>s2)
Constant
OR
_ sl ] (sl<
I_ _, >s2)
<>
31 LD Signed <> [When sl =s2: DX, DY, DR, o o (o0 o 345 51*2
 s1 ] |Gl Relational |Noncontinuity DM 6
ges  [—[S= [box When s1 # s2: Continuity 7
B | s2) sl and s2 are compared as |Constant 8
s2 signed 32-bit binary.
- _ AND
sl (sl
— s« [—[S<
— 2 — s2)
OR
B sl (sl
|_ _I S<>
S<>
s2)

*1:
*2:

In the case of word, it requires five steps for LD (s10s2) and AND (s10s2), and six steps for OR (s10s2).
In the case of double word, for LD (s10s2) and AND (s10s2), it requires five steps when the combination of s1 and s2 is I/O
and I/O, six steps when the combination is either I/O and constant or constant and I/O, and seven steps when the combination
is constant and constant. For OR (s1s2), one step is added respectively.

54
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cl| —
2|3 S~ < |om|~|+~|o]| Process
8| E 3 8 |Instruction . LI (] tme | &
£| 2| Ladder symbol = Process descriptions | I/Otypesused |y | ||| 2 9| Remarks
2l e £ =| name (us) |&
© c
o2 = bERERR[SD| v | ¢ |[MICRO-EH
§ 32 - _ LD < Relational [When s1 < s2: Continuity [[Word] o (o000 o 26.8 5 [*1
E ! (s1<  [box When sl 2 s2: WX, WY, WR, 6 (%2
S < —[s2) Noncontinuity WM, 7 |Upper
= L 2 | Timer Counter 8 |case: W
~ [Double word]
AND DX, DY, DR, 375 Lower
~ sl m (sl< DM case: DW
— < — 52)
Constant
L 2 _|
OR
sl 7 (s1<
L - Ll
L 2 _|
33 LD Signed < When sl < s2: Continuity (DX, DY, DR, o o (o0 o 37.5 5 (*2
sl 7 sl Relational |When sl > s2: DM 6
S< —[S< box Noncontinuity 7
L 2 D s1 and s2 are compared as [Constant 8
signed 32-bit binary.
AND
~ sl 7] (sl
— S< L [S<
- 2 _| s2)
_ sl 7] OR
(sl
I_ S< _, S<
L s2 s2)
34 _ _ LD <= When s1 <s2: [Word] o o000 o 26.8 5 [*1
sl (s1  |Relational |Noncontinuity WX, WY, WR, 6 |*2
<= — <= box When sl > s2: Continuity |WM, 7 |Upper
L 2 ] s2) Timer Counter 8 |case: W
[Double word]
AND DX, DY, DR, 42 Lower
sl 7 sl DM case: DW
_ <= — |<=
I s2) Constant
OR
_ sl 7 (sl
L — L«
2
L 2 _| 52)
35 _ _ LD Signed <= |When s1 <s2: Continuity |DX, DY, DR, o000 |0 37.5 51*%2
sl (sl Relational |When sl > s2: DM 6
S<= —[S<= [box Noncontinuity 7
L s2 s2) s1 and s2 are compared as |Constant 8
signed 32-bit binary.
AND
sl 7] (sl
| S<= L |S<=
L 2 _ s2)
OR
sl 7 (sl
L S<= - |s<=
2
L s2 52)

*1:
*2:

In the case of word, it requires five steps for LD (s10s2) and AND (s10s2), and six steps for OR (s10s2).
In the case of double word, for LD (s10s2) and AND (s10s2), it requires five steps when the combination of s1 and s2 is /O
and I/O, six steps when the combination is either I/O and constant or constant and I/O, and seven steps when the combination
is constant and constant. For OR (s1s2), one step is added respectively.
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4. Arithmetic instructions

cl| —
S8 S _ <|o|al—]|o]| Process
8| & 5 8 |Instruction - L time [ &
=|( 2| Ladder symbol SE Process descriptions | /Otypesused | |E |Z | B | B @ | Remarks
2l e £ =| name (us) |&
Sl o £
ol= DERJERR|SD | V | C | MICRO-EH
= 1 |d=s Substitution [d « s [Bit] 1|1®(o|®|® 32 3 |I/O: /O
g statement d:Y,R,M 74 4 [I/O: Array
2 s:X,Y,R, M, 52 4 |Array: /O
z Constant 92 5 |Array:
2 Array
g [Word] 1|1®(o|®|® 27 3 |I/O: /O
;g d: WY, WR, 66 4 |/O: Array
2] WM, Timer -
Counter 53 4 |Array: /O
s: WX, WY, WR,
WM, Timer - 99 5 |Array:
Counter, Array
Constant
[Double word] t1|1o(®|®|® 35 4 (I/O: /O
d: DY, DR, 86 4 |V/O: Array
DM
s: DX, DY, DR, 71 5 |Array: /O
DM, Constant
* Array variables 120 5 |Array:
can be used. Array
=| 2 |d=s1+s2 Binary d < sl+s2 [Word] LA AR 45 4 |Upper
2 addition d: WY, WR, WM 61 6 |case: W
E sl, s2: WX, WY, Lower
& WR, WM, Timer case: DW
(3 [d=s1 B+s2 BCD d « sl+s2 Counter, j1|®|®|® 3 115 4 |Upper
g addition Constant case: W
E [Double word] 177 6 |Lower
= d: DY, DR, DM case: DW
=4 [d=sl -2 Binary d«sl-s2 s1,s2:DX,DY, (e|e® @]+ |1 41 4 [Upper
subtraction DR, DM, case: W
Constant 58 6 |Lower
case: DW
5|d=s2 B - BCD de«sl-s2 j1|®|®| @1 104 4 |Upper
subtraction case: W
163 6 [Lower
case: DW
6 [d=s1xs2 Binary d<«slxs2 1|o|®|®|@® 43 4 |Upper
multiplication case: W
112 6 [Lower
case: DW
7 [d=s1 B x s2 BCD d<«slxs2 t1|1o(®|®|® 164 4 |Upper
multiplication case: W
447 6 [Lower
case: DW
8 |d=s1 Sxs2 Signed binary |d < s x s2 [Double word] ;oo |®|@® 143 6
multiplication d: DY, DR, DM
sl, s2: DX, DY,
DR, DM,
Constant
9 |d=sl/s2 Binary [Word] [Word] HEALARARS 55 4 |Upper
division d<«sl/s2 d: WY, WR, WM case: W
WRFO016 < s1 mod s2 sl, s2: WX, WY, 110 6 |Lower
WR, WM, case: DW
10(d=s1 B/s2 BCD [Double word] Timer Counter, 152 4 |Upper
division d<«sl/s2 Constant case: W
DRF016 < sl mod s2 [Double word]
d: DY, DR,, DM 253 6 |Lower
s1, s2: DX, DY, case: DW
DR, DM,
Constant
11]|d=s1 S/s2 Signed [Double word] t11®(®]t1|® 101 6
binary d: DY, DR, DM
division sl, s2: DX, DY,
DR, DM,
Constant
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c|
S8 S _ <|o|al—]|o]| Process
8| & 5 8 |Instruction - L time [ &
= 2| Ladder symbol SE Process descriptions | /Otypesused | |E |Z | B | B @ | Remarks
2l e £ =| name (ns) | &
S o £
ol= DER[ERR|SD | V | C | MICRO-EH
_5 12|d=s1 OR s2 Logical OR |d <« s1+s2 [Bit] o0 0|0 62 4 [Upper
s d:Y,R,M case: B
g s1,52: X, Y, R, 33 4 |Middle
9 M case: W
2 [Word] 86 6 |Lower
~ d: WY, WR, case: DW
13|d=s1 AND s2 Logical desl-s2 WM, oo o000 46 4 |Upper
AND Timer Counter case: B
sl, s2: WX, WY, 36 4 |Middle
WR, WM, Timer case: W
Counter, Constant 49 6 |Lower
[Double word] case: DW
14]d=s1 XOR s2 Exclusive [d <« sl ®s2 d:DY,DR,DM (e |e e |® (@ 42 4 Upper
OR Sl, s2: DX, DY, case: B
DR, DMV, 33 4 [Middle
Constant case: W
66 6 |Lower
case: DW
_5 15|d=sl ==s2 = Relational|When s1 =s2,d « 1 [Word] o000 0 60 4 |Upper
% expression |When sl #s2,d « 0 dY,R,M case: W
é sl, s2: WX, WY,
o WR, WM, Timer
g Counter, Constant 48 6 |Lower
b= [Double word] case: DW
E dY,R,M
sl, s2: DX, DY,
DR, DM,
Constant
16|d=s1 S==s2 Signed = |Whensl =s2,d « 1 [Double word] 108 6
Relational |When sl #s2,d « 0 dY,R,M
expression |s1 and s2 are compared as |sl, s2: DX, DY,
signed 32-bit binary. DR, DM,
Constant
17|d=s1<>s2 < When sl =s2,d« 0 [Word] o000 0 60 4 |Upper
Relational [When sl #s2,d « 1 dY,R,M case: W
expression sl, s2: WX, WY,
WR, WM, Timer -
Counter, Constant 46 6 |Lower
[Double word] case: DW
d:Y,R,M
sl, s2: DX, DY,
DR, DM,
Constant
18|d=s1 S<>s2 Signed <> |Whensl =s2,d« 0 [Double word] 48 6
Relational [When sl #s2,d « 1 dY,R,M
expression |s1 and s2 are compared as s, s2: DX, DY,
signed 32-bit binary. DR, DM,
Constant
19|d=s1<s2 < Relational|When sl <s2,d « 1 [Word] oo (0|0 40 4 [Upper
expression |When sl >s2,d « 0 dY,R,M case: W
sl, s2: WX, WY,
WR, WM, Timer
Counter, Constant 70 6 |Lower
[Double word] case: DW
dY,R, M
sl, s2: DX, DY,
DR, DM,
Constant
20|d=sl S<s2 Signed < |Whensl <s2,d« 1 [Double word] 50 6
Relational |Whensl >s2,d <« 0 d:Y,R,M
expression |s1 and s2 are compared as |sl, s2: DX, DY,
signed 32-bit binary. DR, DM,
Constant
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C| -
HE £ 3 | instrc lelelz|g] e |,
2| 2|  Ladder symbol SE Instruction | 5 cess descriptions | I/Otypesused (¥ (B | |2 | & time &'| Remarks
7 = 55 name (ns) | &
o= - pER[ERR|SD| v | ¢ [MICRO-EH
_§ 21|d=sl <=s2 < Relational[When s1 <s2,d « 1 [Word] o0 0|0 40 4 [Upper
8 expression |Whensl >s2,d <0 d:Y,R,M case: W
= sl, s2: WX, WY,
o WR, WM, Timer
8 Counter,
% Constant
~ [Double word] 71 6 |Lower
dY,R,M case: DW
sl, s2: DX, DY,
DR, DM,
Constant
22|d=sl1 S<=s2 Signed < |Whensl <s2,d« 1 [Double word] 50 6
Relational |When sl >s2,d <« 0 d:Y,R,M
expression |s1 and s2 are compared as  |sl, s2: DX, DY,
signed 32-bit binary. DR, DMV,
Constant
5. Application instructions
5|5 - < ||| +~]|o| Process
T E 23 , SRRl tme |o
% 2| Ladder symbol § E Insr:;L;ggon Process descriptions | /O types used | X |X|X|X | (ns) Ef Remarks
§ § ao DERERR| SD MICRO-EH
% 1 |BSET(d, n) Bit set n 0 [Word] o000 |0 26 3 |Upper
'*é d -- d: WY, WR, case: W
g WM, TC 35 3 |Lower
2 Sets 1 to bit n. n(0-15): WX, case: DW
@2 [BRES(d, n) Bit reset n 0 WY,WR,WM, |@e | @e|lo|0® @ 29 3 |Upper
Constant 38 3 |Lower
Sets 0 to bit n. case: DW
3 [BTS(d, n) Bit test n 0 [Doubleword] |e@|e®|® @[+ 31 3 [Upper
d - - C d: DY, DR, DM case: W
. . n(0-31): WX,
WY, WR, WM, 38 3 [Lower
Acquires the value in bitn |TC, case: DW
to C (R7F0). Constant
2] . .
=| 4 |SHR(, Shift right Word o of0|0 38 3 |U
- S 15 S I — s : W
= WM, TC 46 | 3 |Lower
% Shifts right by n bits. n: WX, WY, WR, case: DW
5 [SHL(d, n Shift left WM, TC, [ A AR BK ) 38 3 [Upper
o (e o e consam 1 caoe W
46 3 |Lower
Shifts left by n bits. case: DW
6 |ROR(d, n) Rotate right . . [Double word] LAE AR AR N 47 3 |Upper
_ —|C||d: DY, DR, DM case: W
n: WX, WY, WR, 75 3 |Lower
Rotates right by n bits. WM, TC, case: DW
Constant
7 |ROL(d, n) Rotate left *C: R7F0 o (o0 |0 ¢ 46 3 |Upper
n. SD: R7F2 case: W
54 3 |Lower
Rotates left by n bits. case: DW
8 [LSR(d, n) Logical 0 III C LALAE AL NG 36 3 |Upper
shift right - % case: W
Shifts right by n bits. 45 3 |Lower
case: DW
9 |LSL(d, n) Logical III LALAE AL NG 36 3 |Upper
shift left e <0 case: W
Shifts left by n bits. 45 3 |Lower
case: DW
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cl| —
S8 S _ <|o|al—]|o]| Process
8| & 5 8 |Instruction - L tme | &
= 2| Ladder symbol SE Process descriptions | /Otypesused | |E |Z | B | B @ | Remarks
2l e £ =| name (us) | &
S o £
ol= DERIERR|SD | V | C | MICRO-EH
2[10[BSR(d, n) BCD shift [Word] e|0o|0 0 0 32 3 [Upper
3 right d: WY, WR, WM, case: W
§ TC Lower
% n: WX, WY, WR, 40 3 |case: DW
WM, TC,
Constant
digits.
11|BSL(d, n) BCD shift [Double word] o000 |0 32 3 [Upper
left d: DY, DR, DM case: W
n: WX, WY, WR, Lower
WM, TC, 39 3 [case: DW
constant
Shifts BCD to left by n
digits.
8l12 MOV(d, s, n) Block Transfers (copies) n bits (or ([Bit] HEARARARS 153 4 1*3
é transfer words) of data from I/O d,s:R,M Upper
= number s to the n bit (or n(0-255): WX, case: B
word) range from I/O WY, WR, WM,
number s. TC, Constant
[Word] 124 4 |Lower
d, s: WR, WM case: W
n(0-255):WX,
WY, WR, WM,
TC, Constant
13|COPY(d, s, n) Copy Copies the bit (or word) [Bit] MR ARARARS 80 4 1*3
data of I/O number s to the |d: R, M Upper
n bit (or word) range from [s: X, Y,R, M, case: B
/O number d. Constant
n(0-255): WX,
WY, WR, WM,
TC, Constant
[Word] 73 4 |Lower
d: WR, WM case: W
s, n(0-255): WX,
WY, WR, WM,
TC, Constant
5| 141XCG(dl1, d2,n) Block Exchanges the n bit (or [Bit] HEALARARS 139 4 1*3
& exchange |word) range from /O dl,d2: R, M Upper
E: number d1 and the n bit (or [n(0-255): WX, case: B
E word) range from I/O WY, WR, WM,
% number d2. TC, Constant
£ [Word] 120 4 |Lower
= d: WR, WM case: W
g n(0-255): WX,
= WY, WR, WM,
5 TC,
§ Constant
Z|15|NOT(d) Reverse Reverses the bit for the /O [[Bit] o000 |0 27 2 (Upper
number d value. Y,R,M case: B
[Word] 22 2 |Middle
WY, WR, WM case: W
[Double word] 28 2 |Lower
DY, DR, DM case: DW
16 INEG(d) Two's Stores two's complement of [[Word] o|0o(o0|0 0O 22 2 (Upper
complement|the value stored in /O WY, WR, WM case: W
number d, in d.
[Double word] 29 2 |Lower
DY, DR, DM case: DW
17|ABS(d, s) Absolute Stores the absolute value of [[Word] LALAE AL NG 30 3 (Upper
value s in d, and the sign value of |d: WY, WR, WM case: W
s in carry (R7F0). s: WX, WY, WR, 41 4 |Lower
(0: Positive, 1: Negative) |WM, TC, case: DW
Constant
[Double word]
d: DY, DR, DM
s: DX, DY, DR,
DM, Constant
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cl| —
S8 S _ <|o|al—]|o]| Process
8| & 5 2 |Instruction - LI IRE|IRIE] tme | &
=(2| Ladder symbol = Process descriptions | /Otypesused |y || || @ @© | Remarks
2l e £ =| name (us) | &
S o £
ol= DER[ERR|SD | V | C | MICRO-EH
_§ 18|BCD(d, s) Binary — [Converts the value of s into [[Word] HEARARARS 79 3 [Upper
g BCD BCD and stores it in I/O d: WY, WR, WM case: W
2 conversion |[number d. If the value of s |s: WX, WY, WR, Lower
Lo> is an error, DER (R 7F4) = |WM, TC, 89 4 [case: DW
1 is set. Constant
19|BIN(d, s) BCD — Converts the value of s into |[Double word] t1|1o(®|®|® 49 3 [Upper
Binary binary and stores it in /O [d: DY, DR, DM case: W
conversion [number d. If the value of s [s: DX, DY, DR, Lower
is an error, DER (R 7F4) = |DM, Constant 75 4 |case: DW
1 is set.
20(DECO(d, s, n) Decode Decodes the value indicated|d: R, M HEARARARS 105 4 1*3
by the least significant n s: WX, WY, WR,
bits of's, and sets the bit WM, TC,
that corresponds to the Constant
decoding result of the bit  |n: Constant(1-8)
row starting from I/O
number d, to 1.
ENCO(d, s, n) Encode Encodes the bit location in |d: WY, WR, WM | ; |® | ® | ® |+ 128 4 [*3
which 1 is set within the bit |[s: R, M
row, which starts with /O [n: Constant(1-8)
number s and lasts for the
amount of nth power of 2,
and stores it in I/O number
d. If multiple bits that
contain 1 exist, the one
with the upper bit locations
will be encoded.
*3:  Processing time when n=1.
cl| —
S8 S _ <|o|al—]|o]| Process
8| € 5 8 |Instruction - L tme | &
=(2| Ladder symbol = Process descriptions | /Otypesused |y || || @ | Remarks
&l e < >| name (1s) )
Sl o £
ol= DER[ERR|SD | V | C | MICRO-EH
=[22 [BCU(, s) Bit count |Among the contents of s [Word] o|0o(0|0 0O 33 3 [Upper
% (word, double-word), stores [d: WY, WR, WM case: W
= the number of bits that are |s: WX, WY, WR,
£ set to 1 in I/O number d. WM, TC,
8 Constant
§ [Double word] 42 4 |Lower
'jé d: WY, WR, WM case: DW
< s: DX, DY, DR,
DM, Constant
23 |ISWAP(d) Swap Swaps the upper 8 bits and |d: WY, WR, WM | ® |® | ® @ @O 25 2
the lower 8 bits of the value
(word) for I/O number d.
24 |UNIT(d, s, n) Unit Stores the lower 4 bit d: WY, WR,WM|j |®| (@ f®]|@® 100 4 |*4
values of the n words s: WR, WM
starting with s in the lower |n: Constant(0-4)
4 bits each of d (word).
25|DIST(d, s, n) Distribute  |Extracts the value of s d: WR, WM HEARARARS 87 4 |*4
(word) in 4 bit units from |s: WX, WY, WR,
the least significant bits, WM, TC,
and sets them in the lower 4 |Constant
bits of each word starting  [n: Constant(0-4)
with I/O number d (word).
The upper bits are set to 0.

*4.

Processing time when n = 1
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6.  Control instructions

cl| —

S8 S _ <|o|al—]|o]| Process

8| E 3 3 |Instruction . LI (|| tme | &

(2| Ladder symbol > € Process descriptions | /Otypesused |y || || 9| Remarks

2l e £ =| name (us) | &

g o) £

ol= DERIERR|SD | V | C | MICRO-EH

= 1 |END Normal Indicates the end of a None (o0 0|0 714 1

g scan end normal scan.

8 2 |CEND(s) Scan Re-executes normal scan s: X, Y,R,LM o000 0O 5 2 [*5
conditional |from the beginning of the 2
end normal scan when s=1,

while the next instruction is 707 *6
executed when s=0. 32
3 |JMPn Unconditio- |Jumps to LBL n of the n: Constant(0- o(j]j|eo|(®|@®
nal jump same No. n. 255)
4 (CIMPn (s) Conditional |When s=1, jumps to the n: Constant(0- o(j]j|o(®|@® 3 3 1*5
jump LBL n of the same No.; 255)
when s=0, executes the next|s: X, Y, R, M 32 *6
instruction.
5 [LBLn Label Indicates the jump n: Constant(0- e|0o|0 0 0 0.5 1
destination of JMP or 255)
CJMP of the same No.
6 |FORn (s) FOR When s=0, jumps to the n: Constant(0-49)( @ (1] (@ | ® | ® 33 3
location after the NEXTn [s: WY, WR, WM
of the same No.; when s is
not 0, executes the next
instruction.
7 INEXT n NEXT Subtracts 1 from the s value|n: Constant(0-49)| ® (1] | ® (® | ® 38 2
of the FOR n of the same
No. and jumps to FOR n.
8 [CALn Call Executes the SB n n: Constant(0-99)( ® (1] (@ |® | ® 24 2
subroutine [subroutine of the same No.
n.
9 |SBn Start Indicates the start of No. n |n: Constant(0-99)| ® | 1]|® | ® (® 0.5 1
subroutine |subroutine.
10(RTS RETURN Returns from subroutine.  |None o|0o(o0|0 0O 25 1
SUBROUTIN
11{INTn Start Indicates the start of No. n |n: Constant(0-2, (@ |®|® | ® (@ 0.5 1
interrupt interrupt scan. 16-19, 20-27)
scan
12|RTI RETURN Returns from interrupt None o000 0 0 0.5 1
INTERRUPT (gcan.
7. Transfer instructions

c| —

S8 S - < |o|a| || Process

8| & 5 8 |Instruction - IR time a

=(g2| Ladder symbol S E Process descriptions | /Otypesused |y || || ¢ © |Remarks

2l e £ >| name (us) 2

o £

ol|l= DERIERR|SD | V | C | MICRO-EH

| 1 |TRNSO General Data sending and receiving |d: WY10 t1|1o(®|®|® 80 3

£ purpose (optional) s: WR, WM

“E port t:R,M

§ 2 |[RECV 0 communica |Data receiving and sending [d: WXO0 1|®|®|@®|@® 80 3
= -tion (optional) s: WR, WM
command t:R,M
8. FUN instructions

cl| —

S8 S _ <|o|al—]|o]| Process

S| E 3 3 |Instruction . ElElEIE|E| time a

= 2| Ladder symbol SE Process descriptions | /Otypesused |F K |F | K | & & |Remarks

2l e £ =| name (ns) o

g o) £

ol= DERIERR|SD | V | C | MICRO-EH

2 1 |[FUNS5 (s) General Port type switching from s: WR,WM 1|®|®|@®|@® 114 3

S purpose dedicated port to general

é port purpose port

Z switching
% 2 |[FUN 80 (s) IO refresh |Refreshes all external /O  [s: WR,WM 1|®|®|@®|@® 432 3
= (ALREF (s)) (all points) |ranges.
3 |[FUN 81 (s) I/O refresh |Refreshes only the input s: WR,WM 1|®|®|@®|@® 244 3
(IOREF (s)) (I/O /link  |range, output range or link
designation |range.
)
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cl| —
S8 S _ <|o|al—]|o]| Process
8| E 3 8 |Instruction . EIE|E|E|E| tme a
=2 Ladder symbol S E name Process descriptions | I/Otypesused |y | ||| ( 9@ |Remarks
ol e g o pns) n
g o) £
ol= DERIERR|SD | V | C | MICRO-EH
2 4 |FUN 82 (s) I/O refresh |Refreshes the I/O at the s: WR, WM 1|®|®|@®|@® 311 3
S (SLREF (s)) (any slot) |designated slot.
é 5 [FUN 140 (s) High-speed |Performs the starting and  [s: WR, WM 1|®|®|@®|@® 147 3
2 counter stopping of the count
% operation  |operation of the specified
= control counter.
6 |FUN 141 (s) High-speed |Performs the enabling and [s: WR, WM 1|®|®|@®|@® 138 3
counter disabling of the coincidence
coincidence |output of the specified
output counter.
control
7 [FUN 142 (s) High-speed |This controls the up- s: WR, WM t1|1o(®|®|® 156 3
counter up- |count/down-count of the
count / specified counter. (Single-
down-count |phase counters only)
control
8 [FUN 143 (s) High-speed |The counter value of the s: WR, WM 1|®|®|@®|@® 175 3
counter specified counter number  |s+1: WR, WM
current value |will be replaced by the data
replacement |stored in the replacement
value storage area.
9 |FUN 144 (s) High-speed |This function reads the s: WR, WM t1|1o(®|®|® 132 3
counter count value of the specified |s+1: WR, WM
current counter number and writes
value it to the current value
reading storage range
10|FUN 145 (s) High-speed |Clears the count value of the [s: WR, WM 1|®|®|@®|@® 157 3
counter specified counter number.
current
value clear
11|FUN 146 (s) High-speed |The on-preset value and s: WR, WM 1|®|®|@®|@® 162 3
counter off-preset value will be set |s+1: WR, WM
preset according to the preset s+2: WR, WM
specifications in respect to
the specitfied counter
number.
12|FUN 147 (s) PWM Starts PWM output of the |s: WR, WM 1|®|®|@®|@® 135 3
operation |specified PWM output
control number.
13[FUN 148 (s) PWM Sets the frequency value s: WR, WM 1|1o(®|®|® 173 3
Frequency |and the on-duty value of the|s+1: WR, WM
on-duty PWM output number s+2: WR, WM
changes specified by the on-duty
value and the specified
frequency value.
14[FUN 149 (s) Pulse Starts pulse output of the  |s: WR, WM t1|1o(®|®|® 149 3
output specified pulse number and
control the output is stopped when
the specitied number of
pulses are output.
15|FUN 150 (s) Pulse Pulse output is commenced |s: WR, WM 1|®|®|@®|@® 217 3
frequency |at the specified frequency. |[s+1: WR, WM
output Output is stopped when the [s+2: WR, WM
setting number of pulses specified
changes have been output.
16|FUN 151 (s) Pulse output|Divides the time band and [s: WR, WM 1|1o(®|®|® 919 3
with frequency into 10 levels s+1: WR, WM
acceleration/and performs s+2: WR, WM
deceleration |acceleration/deceleration.  |s+3: WR, WM
st+4: WR, WM
17|FUN 254 (s) BOX No processing is performed [s: WR, WM o000 0 — 3
(BOXC (s)) comment |in the CPU.
18|FUN 255 (s) Memo No processing is performed o000 0 — 3
(MEMC (s)) comment |in the CPU.
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I 5.3 Instruction Specification Details

(1) Basic instructions

(2) Arithmetic instructions

(3) Application instructions

(4) Control instructions

(5) Transfer instructions

(6) FUN instructions
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Iltem number Basic instructions-1, 2 Name Logical operation start (LD, LDI)
Ladder format Condition code Processing time (us) Remark
}_ﬁ_ R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
N DER | ERR SD \% C
IL
H [ ] [ [ [ [ ]
Instruction format Number of steps 0.9 «
LD n Condition Steps
LDI n — 1
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
n |I/O number O]l 0|0 O
Function
n
— Starts the a-contact logical operation. Enters the continuity state when input is on.
LDn
n
| F— Starts the b-contact logical operation. Enters the continuity state when input is off.
LDIn

Notes

Edge detection (DIF, DFN) cannot be used in respect to LDI.

Pay close attention if the external output is to be monitored when counter input (coincidence output), PWM output or pulse
output is set with the PI/O function.

Y100 DIFI |
|| { WRO=WRO+1 |—|

Y100 will not change while monitored. It will remain the same value previously set using functions such as
set/reset.

For example, if Y100 is off, the Y100 status will not change while being monitored and WRO will also remain
unchanged.

Program example

XOO(I)OO Y00100 LD X00000
[ OUT  Y00100

X00091 Y00101 LDI  X00001
l OUT  Y00101

Program description

When input X00000 is on, output Y00100 is on; when off, the output is off.
When input X00001 is off, output Y00101 is on; when on, the output is off.
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Item number Basic instructions-3, 4 Name Contact serial connection (AND, ANI)
Ladder format Condition code Processing time (us) Remark
n R7F4 | R7F3 | R7F2 [ R7F1 | R7F0 | Average | Maximum
—I= DER | ERR SD \% C -
ﬁﬁ; ° ° ° ° ° o
Instruction format Number of steps 0.8 « <
AND n Condition Steps
ANI n — 1
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
n |I/O number O]l 0|0 O
Function

n
— F— Obtains AND of the previous operation result and the a-contact operation.
ANDn

n
ﬁ| IL Obtains AND of the previous operation result and the b-contact operation.
ANIn

Notes

e Edge detection (DIF, DFN) cannot be used in respect to ANL

e Pay close attention if the external output is to be monitored when counter input (coincidence output), PWM output, or pulse
output is set with the PI/O function.

RO YI00 DIFI
l—( —— — - WrRo=WRo+1 |—|

Y100 will not change when monitored. It will remain the same value previously set using functions such as
set/reset.

For example, if Y100 is off, the Y100 status will not change while being monitored and WRO will also remain unchanged.

Program example

LD X00002
XOO(I)OZ l|{0 } 0 Y00100 AND  RO10
I [ OUT  Y00100

XOO(I)OB 1}0 }) Y00101 LD X00003
[ /1 ANI RO11
OUT  Y00101

Program description |

e When input X00002 and R010 are both on, output Y00100 is on and all others are off.
e When input X00003 is on and RO11 is off, output Y00101 is on and all others are off.
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Item number Basic instructions-5, 6 Name Contact parallel connection (OR, ORI)
Ladder format Condition code Processing time (us) Remark
n R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
|_u_, DER | ERR | SD \ C
H M ° ° ° ° °
Instruction format Number of steps 0.9 «
OR n Condition Steps
ORI n — 2
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
n |I/O number O]l 0|0 O
Function

n
|—| }_I Obtains OR of the previous operation result and the a-contact operation.
ORn

n
7 Obtains OR of the previous operation result and the b-contact operation.
ORIn

Notes

e Edge detection (DIF, DFN) cannot be used in respect to ORI.

e Pay close attention if the external output is to be monitored when counter input (coincidence output), PWM output, or pulse
output is set with the PI/O function.

L poom
{ | { WRO=WRO+1

Y100 will not change when monitored. It will remain the same value previously set using functions such as
set/reset.

For example, if Y100 is off, the Y100 status will not change while being monitored and WRO will also remain unchanged.

Program example

X00000 Y00105
| O LD X00000
OR  X00001
00001 ORI X00002
OUT  Y00105
X00002

Program description

e When X00000 is on, X00001 is on, or X00002 is off, the operation is “1” and Y00105 turns on.
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Item number Basic instructions-7 Name Negation (NOT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
-/ a DER | ERR SD \% C =
° ° ° ° ° 2
Instruction format Number of steps 0.8 —
Condition Steps
NOT — 2
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other

Function |

e Reverses the operation result obtained up to that point.

Program example |

LD X00000
l—XfO(')OO X00001 Rg)0_| AND  X00001
| |1 NOT
OUT  RI00

Program description

When input X00000 and input X00001 are both on, the operation is “1,” but due to — Q, the calculation turns into “0”
and R100 turns off.

e In all other cases, R100 turns on.
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Iltem number Basic instructions-8 Name Leading edge detection (AND DIF, OR DIF)
Ladder format Condition code Processing time (us) Remark
DIF n DIF n R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |Average |Maximum
_DlF'n_ anP DER | ERR | SD | V C
\—{ }—I I% FI ° ° ° ° °
Instruction format Number of steps 1.0 «
AND DIF n Condition Steps
OR DIF n AND DIF n 3
OR DIF n 4
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
n |Number O | 0to 511 (Decimal)
Function |

e Detects the rise of an input signal and retains the operation result only for one scan.

() indicates the display when the Ladder Editor is used.

Notes |

e DIF number may not be overlapped. (However, no error is generated even if overlapped numbers are used.)

e DIF cannot use the b contact.

Program example

X00000  DIFO R123 LD X00000
[ [ AND  DIF0
OUT RI23

Program description |

Time chart

r L
X00000

R123 <

1 scan time

e Upon leading of X00000 on, R123 turns on only for one scan.
e Ifb-contact is used for X00000, operation will be the same as the a-contact DFN operation.
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Iltem number Basic instructions-9 Name Trailing edge detection (AND DFN, OR DFN)
Ladder format Condition code Processing time (us) Remark
DFNn DFNn R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum c c
—= ﬁ % DER | ERR SD \% C zZz
I_DW_H, IﬁDFM ° ° ° ° ° 56
a
Instruction format Number of steps 1.0 « Z %
AND DFN n Condition Steps
OR DFN n AND DFN n 3
OR DFN n 4
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
n |Number O |0to 511 (Decimal)
Function |

e Detects the fall of an input signal and retains the operation result only for one scan.
() indicates the display when the Ladder Editor is used.

Notes |

e DFN number may not be overlapped. (However, no error is generated even if overlapped numbers are used.)
e DFN cannot use the b contact.

Program example

LD X00000

X00000  DENO R124
’—{ [ [} O—i AND  DFNO
OUT  RI24

Program description |

Time chart

X0 _| J;

R124 «—>

1 scan time

e Upon a fall of X00000, R124 turns on only for one scan.
e Ifb-contact is used for X00000, operation will be the same as the a-contact DIF operation.
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Item number Basic instructions-10 Name Coil output (OUT)
Ladder format Condition code Processing time (us) Remark
. R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
—O—{ DER | ERR | SD \Y ¢
° ° ° ° °
Instruction format Number of steps 1.0 «
Condition Steps
OUT n — 1
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
n | 1/O number o]0 O
Function

e Switches on the coil when the operation result obtained up to that point is “1.”
o Switches off the coil when the operation result obtained up to that point is “0.”

Notes |

e L becomes the internal output when link modules are not used.

Program example |

X00000 Y00100
[ O— LD  X00000
OUT  Y00100
X00001 Y00101
I O— LD  X00001
OUT  Y00101
OUT  Y00102
Y00102
O_

Program description

e When input X00000 is on, the operation is “1” and Y00100 turns on.
e When input X00001 is on, the operation is “1,” and Y00101 and Y00102 turn on.
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Item number Basic instructions-11, 12 Name Set/reset coil output (SET, RES)
Ladder format Condition code Processing time (us) Remark

n n R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum c
n SET n SET DER | ERR SD v C Upper case: SET

_O_{ RES _®_|RES o ® ® L] ® 0.9 <« Lower case: RES T
Instruction format Number of steps @

SET n Condition Steps
RES n — 1 0.9 <«
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
n | 1/O number o]0
Function
n
—sgn_ SET " Switches on the device when the operation result obtained up to that point is “1.”
The device that is switched on will not be switched off even if the operation result is “0.”
n
—Rgn_ RES Switches off the device when the operation result obtained up to that point is “1.”
() indicates the display when the Ladder Editor is used.
Notes

e When a set/reset coil is used on a multi-layer coil, it must be set to the highest level or an arbitrary contact must be entered
immediately before the use.

Example of OK Example of NG
— ————O—ser — 0
—O— ———O—{ser
——O ——O

B |:1 F—O—sEr B }_I:étzg

Program example |

XOO(I)OO R100
I SET LD X00000
SET R100
XOO(I)OI R100 JI;ES E?ggm
I RES

Program description

e When input X00000 turns on, output R100 turns on. Even if X00000 turns off, R100 remains on.
e When input X00001 turns on, output R100 turns off.

e  When input X00000 and X00001 both turn on, the one executed later than the other during programming takes a higher
priority.
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Item number Basic instructions-13, 14 Name Set (start)/reset (cancel) master control (MCS, MCR)
Ladder format Condition code Processing time (us) Remark
MCSn MCSn R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
MCR n MCR n DER | ERR SD v C Upper case: MCS
40_{ 4®_'—{ ° ) ) ) ° 0.7 “— Lower case: MCR
Instruction format Number of steps
MCS n Condition Steps
MCR n MCS n 3 0.7 “«—
MCR n 2
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v | M| cucr |wx|wy|wMm| Tc |DX | DY gi/i 8 Other
n |Number O |0 to 49 (Decimal)
Function

Controls the input to the circuit sandwiched by the master control set (MCS n) and reset (MCR n).
(An AND operation is performed with respect to each input and MCS.)

e The master control can be used up to eight layers.

() indicates the display when the Ladder Editor is used.

Notes |

e Always use the master control MCS and MCR in pairs.

Program example |

MCS0
X00000 LD X00000 o
MCS1 MCSI1
X00001 Y00100 LD X00001
OUT  Y00100 MCS2
MCRI1 —O0— i
MCR2 ] <«— Up to eight layers
| are allowed.
MCRI1
MCRO
Program description
X00000 ——— — —

xo0000 — L] =

Y00100 : 1

When input X00000 is on, the circuits surrounded by MCS and MCR obeys input X00001, and output Y00100 turns on/off.

When input X00000 is off, the circuits surrounded by MCS and MCR are independent of input X00001, and output Y00100
turns off.
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Item number Basic instructions-15, 16, 17 Name Save/read/clear operation result (Branching of ladder)
Ladder format Condition code Processing time (us) Remark
T save R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum 0T =
F— Read DER [ERR | sD | v | C 588
L Clear ° ° ° ° ° oo
Instruction format Number of steps — — ===
MPS Save Condition Steps
MRD Read — 0
MPP Clear
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other

Function |
LD  X00100
MPS
X00100  ROOI Y00101 AND ROOI
e o
MPS
I O MPP
R003 Y00103 AND R002
I O— OUT Y00102
RO04 Y00104 MRD
i O— AND R003
OUT Y00103
MPP
AND R004
OUT Y00104

e MPS stores the previous operation result. (Push)
e MRD reads the results stored by the MPS and continues operation.
e MPP reads the results stored previously by the MPS and continues operation, then clears the results after operation. (Pull)
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Item number Basic instructions-18 Name Logical block serial connection (ANB)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
(See Function column) DER | ERR SD v C
° ° ° ° °
Instruction format Number of steps — —
Condition Steps
ANB — 0
Bit Word Double word | &
R, | TD, SS, WR, DR, %
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
Function |
X00001 | ROIO M0020 M0021} Y00100 LD  X00001
: 1 |mm—0—] LD RO10
’ OR ROII
ANB
LD  M0020
AND M0021
i OR  M0022
M0022 ANB
OUT Y00100

This instruction is used to perform AND operation with respect to the logical operation blocks (dotted line area).
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Iltem number Basic instructions-19 Name Logical block parallel connection (ORB)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
(See Function column) DER | ERR SD v C
° ° ° ° °
Instruction format Number of steps 0.7 —
Condition Steps
ORB — 1
Bit Word Double word | &
R, | TD, SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
Function |
e ROIO Y00105 LD  X00000
| ; O— LD ROI10
IR | LD ol
S i o s AND RO12
: ORB
X00001 : OR  X00001
ANB
"""""""""""""" OUT Y00105

This instruction is used to perform OR operation with respect to the logical operation blocks (dotted line area).
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Item number Basic instructions-20 Name Processing box start and end (PROCESSING BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |Average |Maximum
— 4{ DER | ERR SD \% C
° ° ° ° °
Instruction format Number of steps 0.6 —
Condition Steps
[ ] — 3
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other

Function

o Indicates the start and end of the processing box.

X00001 LD X00001

WY0010=WX0000 [
WY0010=WX0000

]

¢ In the above example, the operation inside the processing box will be executed when input X00001 is on.

Parallel connection of processing box or coil is not allowed.

T e DT LT

11

Not allowed Allowed

I

— =
|

l

1]

=
|

O ! O

Not allowed Allowed
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Item number Basic instructions-21 Name Relational box start and end (RELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
{ } DER | ERR SD \% C
’ ° ° ° ° °
Instruction format Number of steps 0.8
Condition Steps
( ) 0
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
Function

Indicates the start and end of the relational box.

5-27



Chapter 5 Instruction Specifications

Item number Basic instructions-22 Name On delay timer (ON DELAY TIMER)
Ladder format Condition code Processing time (us) Remark
g Da R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
5! txs DER | ERR SD \% C
5 ° ° ° ° °
- Instruction format Number of steps 1.4 —
. Condition Steps
OUT TD nts — 5
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
n | Timer number O |0 to 255 (Decimal)
t | Time base .0ls, .1s, 1s
s | Set value O[O ]| O O |1 to 65535 (Decimal)

Function

e The progress value is updated when the startup condition is on, and the coil turns on when the progress value is greater than
or equal to the set value.

If the startup condition is turned off, the progress value is cleared and the coil turns off.

The progress value is set in TC n and does not exceed 65535 (decimal).

If the progress value is updated during RUN, the operation will be performed using the new progress value at that point.
Ifan I/O is set for the set value, the set value can be changed during operation by changing the I/O value, since the set values
are updated during each scan.

Notes

e The .01s time base can only be used for timer numbers 0 to 63 (64 points).
e The.l sand 1 s time bases can be used for all timer numbers (0 to 255).
e A maximum of 256 points can be used for the timers TD, SS, CU, CTU and CTD in total.
However, the same area as the counter is used. The timer numbers and counter numbers may not be overlapped.

Program example

X00000 TD10 LD X00000

I 0.01S 12345 ouT TD10 0.01S 12345
TD10 R100 LD TD10

| ouT R100

e An example of a word I/O being used as the set value for the circuit shown above.

R LD  R7E3
— R0010=12345 [
WR0010=12345
X00000 D10 ]
0.01S WR0010 b X00000
D10 R100 OUT  TDIO 0.01S WR0010
LD TDIO
OUT  RI00
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Program description |

[Time chart]
When input X00000 turns on, TD progress value is updated.

When input X00000 turns off, the TD progress value is cleared.
TD10 turns on when progress value 2 set value.

While X00000 is on, the progress value increases, but will not
increase exceeding 65535.

5] When X00000 turns off, TD10 also turns off and the progress value
is cleared.

W N =
—_— e —

TD10
R100

Set value 12345

XOOOOO—T u

]
c
o
=
(-
2
@]

Progress value
of TD10 (TC10)

e Example using word I/O as the set value
When RUN is commenced, the set value is set to the word 1/0.
Or, the word I/O for the set value is designated to store in the power failure memory.
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Item number Basic instructions-23 Name Single shot (SINGLE SHOT)
Ladder format Condition code Processing time (us) Remark
8 R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
:, gl txs DER | ERR | SD \% C
;D ° ) ) ) °
- Instruction format Number of steps 1.4 —
“ Condition Steps
OUT SSnts — 5
Bit Word Double word |
D, SS, 8
Usable 1/0 R, \%vl\lig’ ?JAS,’ WR. DR, § Other
X Y | M |RCU,CT [WX|[WY [WM| TC | DX | DY | DM
n | Timer number O |0 to 255 (Decimal)
t | Time base .0ls, .1s, Is
s | Set value O[O ]| O O |1 to 65535 (Decimal)

Function

e Detects the leading edge of the startup condition, starts updating progress values, and turns on the coil.

e The coils turns off when the progress value is greater than or equal to the set value. If a leading edge is detected while the
progress value is less than the set value, the progress value is set to 0 and the counter is reset.

e The progress value is set in TC n and does not exceed 65535 (decimal).

o Ifthe progress value is updated during RUN, the operation will be performed using the new progress value at that point.

e Ifan I/O is set for the set value, the set value can be changed during operation by changing the I/O value, since the set values
are updated during each scan.

Notes

e The .01 s time base can only be used for timer numbers 0 to 63 (64 points).

e The .l s and Is time bases can be used for all timer numbers (0 to 255).

e A maximum of 256 points can be used for the timers TD, SS, CU, CTU and CTD in total.
However, the same area as the counter is used. Timer number and counter number may not be overlapped.

e Since the startup condition of a single shot is edge detection, the condition for one scan cannot be detected during the first
scan after RUN starts.

Program example

X00001 SS11 LD X00001

I 0.01S 12567 ouT SS11 0.01S 12567
SS11 R101 LD SS11

| OUT  RI10I

e An example of a word I/O being used as the set value for the circuit shown above.

R7E3 LD R7E3
—] WRO0011=12567, [
WR0011=12567
X00001 ssi |
o
| 0.01S WR0011 b X00001
sl R101 OUT  SSI1 0.01S WRO0II
— | O LD ssii
ouT  RIOI
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Program description |

[Time chart]

X00001 —T—l—T_l—T_L'
SSi1 } J |_ |

R101

Setvalue 12567

Progress
value of SS11

(TC11) 1'] 2'] 3'] 4']

e Example using word I/O as the set value

When RUN is commenced, the set value is set to the word 1/0.
Or, the word I/O for the set value is designated to store in the power failure memory.

The progress value is updated and SS11 turns on at the leading edge
of X00001.

SS11 turns off when set value > progress value.

X00001 is turned on at this time, but the single shot startup
conditions are ignored because it uses edge trigger.

SS11 is turned on at the leading edge of X00001 again, and the
progress value is updated.

When the leading edge of X00001 is detected while the progress
value does not reach the set value, the single shot timer is triggered
again and the progress value returns to 0, then starts increasing. The
SS11 remains on.
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Item number Basic instructions-24 Name Counter (COUNTER)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
. DER | ERR | SD | V C
° ° ° ° °
Instruction format Number of steps 1.4 —
Condition Steps
OUT CU n s — 5
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
n | Counter number O [0 to 255 (Decimal)
s | Set value o (O |O O |1to 65535 (Decimal)

Function

e Increments the progress value by 1 each time the leading edge of the startup condition is detected, and switches on the coil
when the progress value is greater than or equal to the set value. The coil that is switched on turns off when the counter
clear CL n is switched on, and the progress value is cleared to 0.

e The progress value is set in TC n and does not exceed 65535 (decimal).

o Ifthe progress value is updated while the system is running, the operation will be performed using the new progress value at
that point.

e Ifan I/O is set for the set value, the set value can be changed during operation by changing the I/O value, since the set values
are updated during each scan.

Notes

A maximum of 256 points can be used for the timers and counters TD, SS, CU, CTU and CTD in total.

The timer numbers and counter numbers can not be overlapped.

While the counter clear CL n is on, the rise of startup condition is ignored.

Since the startup condition of the counter is edge detection, the condition for one scan can not be detected during the first
scan after RUN starts.

o Ifthe set value is set to 0, it is regarded as a coil that is always on and controlled by the CL n.

Program example

X00005 culs

|1 4 LD X00005
1T O

X00006 CLI15 ouT - CUIS 4
. LD X00006
o ~ OUT  CLI5
cos R105 LD  CUI5
1T O OUT  RI05

e An example of a word I/O being used as the set value for the circuit shown above.

RIE3 LD R7E3
|} WRO015=4 |— [

WRO015=4
X00005 Culs
I
11 O WR0015 X00005
X00006 CLI5 OUT  CUI5 WR0015
1 O— LD X00006
culs R105 OouT  CLI5
Il o—| LD Culs

OUT  RI05
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Program description

[Time chart] 1] The progress value (count) is cleared to 0 by the counter
clear (CL15). While the counter clear is on, the progress
Ignored Ignored value will not be updated.

g 2] The progress value is updated at the leading edge of
woonos | U LTI L THHL ™ xo000s.

S

3] Counter coil (CU15) is turned on since the progress value >
set value.

4] The count value will not exceed 65535 (decimal).

5] The progress value and counter coil are cleared by counter
clear (CL15).

o The clear is performed under the conditions set immediately
prior to the execution of the counter coil instruction.

c
)
®)
-
2
o

A
~

CL15

culs ¢

Set value 4

Progress
value of
CU15 (TC15)

e Example using word I/O as the set value
When RUN is commenced, the set value is set to the word 1/0.
Or, the word I/O for the set value is designated to store in the power failure memory.
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Item number Basic instructions-25, 26 Name E{?P(/CDE{NI;\)I ?SS;“{%%C)TD n) of up/down counter
00 Ladder format Condition code Processing time (us) Remark
5S CTUns R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
99 CIDn DER | ERR SD \% C Upper case: CTU
S : ° [ ) [ ) [ ) ® 1.4 — Lower case: CTD
» Instruction format Number of steps
OUT CTU n s Condition Steps
OUT CTD n CTU 5 1.4 —
CTD 3
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
n | Counter number O |0 to 255 (Decimal)
s | Set value 0|0 |0 O |1 to 65535 (Decimal)
Function

e For the UP counter, increments the progress value by 1 each time the leading edge of the startup condition is detected, while
it decrements the progress value by 1 for the DOWN counter. The coil switches on when the progress value is greater than
or equal to the set value and switches off when the progress value is less than the set value. When the counter clear CL n
switches on, the progress value is cleared to 0 and the coil switches off.

e The progress value is set in TC n, and the value will be in the range of 0 to 65535 (decimal).

o Ifthe progress value is updated during RUN, the operation will be performed using the new progress value at that point.

e Ifan I/O is set for the set value, the set value can be changed during operation by changing the I/O value, since the set values
are updated during each scan.

Notes

e A maximum of 256 points can be used for the timers and counters TD, SS, CU, CTU and CTD in total.

e The timer numbers and counter numbers cannot be overlapped.

e The numbers for the UP coil and DOWN coil must be the same.

e  While the counter clear CL n is on, the rise of startup condition is ignored.

e Since the startup condition of the counter is edge detection, the condition for one scan may not be detected during the first
scan after RUN starts.

o If'the set value is set to “0”, it is regarded as a coil that is always on and controlled by the CL n.
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Program example

X00007 CTU17

|| 4 LD X00007 @
[ ~ cc
00008 CTDI17 OUT  CTUI17 4

| LD X00008 on
1T ~ oUT  CTDI7 ('_J ('_J
X00009 CL17 LD X00009

oo = =
| | O OUT  CL17 8 8
CT17 R107 LD CT17

I I O OUT  RI107

e An example of a word I/O being used as the set value for the circuit shown above.

RTE3 LD R7E3
| | WR0017-4 l— [
WRO017=4
X00007 CTU17
|
1 O WR00I7 11y x00007
X00008 CTD17 OUT  CTUI7 WR0017
I I O— LD X00008
X00009 CL17 ouT  CTD17
| | o—| LD X00009
et 107 our ey
||
11 O—
OUT  RI07
Program description
[Time chart] 1] The progress value (count value) is
up-counted at the leading edge of
Ignored Ignored X00007.
‘ —A

2] The counter coil (CT17) is turned on

X00007 —ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—em Ut Tgnored when the progress value > set value.

3] When the up-coil and down-coil
startup conditions turn on
simultaneously, the progress value
does not change.

4] The progress value is down-counted
at the leading edge of X00008.

5] The counter coil turns off when set
value > progress value.

X00008

CL17

CcT17 ——

Set value

Progress value
(TC17)

6] The progress value will not exceed 65535 (decimal). Also, it will not be below 0.

7] When the counter clear (CL17) turns on, the progress value and the counter coil are cleared. The progress value is not
updated while the counter clear is on.

e The clear is performed under the conditions set immediately before execution of the counter coil instruction.

e Example using the word /O as the set value
When RUN is commenced, the set value is set to word I/O.
Or, the word 1/O for the set value is designated to store in the power failure memory.
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Item number Basic instructions-27 Name Counter clear (COUNTER CLEAR)
Ladder format Condition code Processing time (us) Remark
% R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
CLn
o DER | ERR SD \% C
i ° ° ° ° °
=}
® Instruction format Number of steps 0.9 —
Condition Steps
OUT CL n s — 1
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
n | Counter number O |0 to 255 (Decimal)
Function
e Clears the progress values of the integral timer and switches off the timer coil.
e In the case of WDT, the time monitor check is performed (see WDT for details).
e In the case of counters, the progress value is cleared and the counter coil is switched off.
e The clearing operation is conducted immediately before execution of the counter or timer coil instruction indicated by the
clear coil.
Example:
X00000 CLI10 1) When X00000 is turned on, the CL10 immediately prior to CU10, and CU10
I I O is cleared.
X00001 Ccul10 2) Even if X00002 turns on, if X00001 is off, the CL10 is turned off by the
| | O circuit before CU10 is executed. Thus, the CU10 will not be cleared.
X00002 CL10
| | O
Notes

e The same number should be used for the timer number and counter number.
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Item number Basic instructions-28 Name =Relational box (FRELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum ’(&;55
(See Function column) DER | ERR | SD \% C Upper case: W R
° ® [ [ ] ® 27 40 Lower case: DW 22l
Instruction format Number of steps Q % %
LD (sl ==52) Condition Steps
AND (s1 ==s2) Word (See Notes) 35 50
OR (sl ==52) Double word (See Notes)
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
sl |Relational number 1 oOlJ]O0O|O|OC|]O|O|]O|O
s2 | Relational number 2 O[O0O]|]O0O]O0O|]0O0O|0O0]0]O0

Function

\_EI

[Ladder format] s1 s1 s1
s_2_ s_2_ s2

e Compares sl and s2 as unsigned numbers, and
if s1 is equals to s2, it enters the continuity status (on) and
if s1 is not equal to s2, enters the noncontinuity status (off).
. When sl and s2 are words: 0 to 65535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words: 0 to 4294967295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)

Notes
[Number of steps]
Word Double word LD, AND (s1==s2) OR (s1==5s2)
LD (sl ==s5s2) 5 steps /0 /0 5 steps 6 steps
AND (sl ==5s2) 5 steps /O Constant 6 steps 7 steps
OR (sl ==5s2) 6 steps Constant /0 6 steps 7 steps
Constant Constant 7 steps 8 steps

Program example |

WR0000 RO01 LD (WR0000 == WR0002)
== ]—Q_{ OUT RO001
WR0002

Program description |

e  When WR0000 = WR0002, ROO1 turns on.
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Iltem number Basic instructions-29 Name Signed = Relational box (SIGNED = RELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
%5 R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
55 (See Function column) DER | ERR SD v C
“ ” [ ] [ J [ J [ J ([ ]
B Command format Number of steps 35 50
LD (s1 S==5s2) Condition Steps
AND (s1 S==5s2) Double word (See Cautionary notes)
OR (s1 S==5s2)
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable /0 X | Y [L |cucT |WX|WY|WM|TC|DX|DY|DM | 2 Other
M S
sl [Relational number 1 O[O ]| O[O
s2 [Relational number 2 O[O ]| O[O
Function
[Ladder format] sl sl sl
e L5 L5F
b31 b0

o Compares sl and s2 as signed double-word numbers, and
if s1 is equals to s2, it enters the continuity status (on) and | | |
if s1 is not equal to s2, enters the noncontinuity status(off).
e sl,s2 — 2147483648 to + 2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

I— Sign bit: 0 - Positive; 1 - Negative

Cautionary notes

[Number of steps]
Double word LD, AND (s1S==s2) OR (s1S==s2)
/0 /O S steps 6 steps
/0 Constant 6 steps 7 steps
Constant 1/O 6 steps 7 steps
Constant Constant 7 steps 8 steps

Program example |

DR0000 RO02 LD  (DRO000 S== DR0002)
- ]—Q_{ OUT R002
DR0002

Program description |

e When DR0000 = DR0002, R002 turns on (signed).
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Item number Basic instructions-30 Name <> Relational box (<> RELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum &w‘§§
(See Function column) DER | ERR SD v C Upper case: W 0090
® [ [ ® ® 26.8 40 Lower case: DW 22l
Instruction format Number of steps o % %
LD (s1 <>5s2) Condition Steps
AND (s1 <>s2) Word (See Notes) 34.5 50
OR (sl <>5s2) Double word (See Notes)
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
sl [Relational number 1 oO|lO0O|O|O|]O|0O]|O|O
s2 [Relational number 2 O[O0l O0O|]O|]0O0O|0O]|]0]|O

Function

[Ladder format] s1 s1 sl
<> <> <>
s2 s2 s2

e Compares sl and s2 as unsigned numbers, and
if s1 is equals to s2, it enters the noncontinuity status (off) and
if s1 is not equal to s2, enters the continuity status (on).
e  When sl and s2 are words: 0 to 65535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words: 0 to 4294967295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)

Notes
[Number of steps]
Word Double word LD, AND (s1<>s2) OR (s1<>s2)
LD (s1 <>s2) 5 steps /0 /0 5 steps 6 steps
AND (sl <>5s2) 5 steps /O Constant 6 steps 7 steps
OR (s1 <>52) 6 steps Constant  I/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

WR0000 R003 LD  (WRO0000 <> WR0002)
<> ]—Q—{ OUT RO003
WR0002

Program description |

e When WR0000 # WR0002, R003 turns on.
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L. . Signed <> Relational box (SIGNED <> RELATIONAL
Item number Basic instructions-31 Name
BOX)
> Ladder format Condition code Processing time (us) Remark
o
é R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
Q@ (See Function column) DER | ERR | SD \% C
oo ° ° ° ° °
vV Vv
25 Command format Number of steps 345 50
LD (s1 S<>s2) Condition Steps
AND (s1 S<>s2) Double word (See Cautionary notes)
OR (s1 S<>s2)
Bit Word Double word
R, |TD,SS, WR, DR, E
Usable 1/0 X | Y |L |cucCT |WX|[WY|[wM|TC|DX|DY|DM | 2 Other
M S
sl |Relational number 1 O[O ]| O[O
s2 | Relational number 2 O[O ]| O[O
Function
[Ladder format] sl sl sl
S<> S<> S<>
s2 s2 s2
b31 b0

o Compares sl and s2 as signed double-word numbers, and
if s1 is equals to s2, it enters the noncontinuity status (off) and | | |
if s1 is not equal to s2, enters the continuity status (on).
o sl,s2 — 2147483648 to + 2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

I— Sign bit: 0 - Positive; 1 - Negative

Cautionary notes

[Number of steps]
Double word LD, AND (s1S<>s2) OR (s1S<>s2)
/0 /O S steps 6 steps
/0 Constant 6 steps 7 steps
Constant  1/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

DR0000 RO04 LD  (DR0000 S <> DR0002)
H S< > ]—O—{ OUT R004
DR0002

Program description |

e When DR0000 = DR0002, R004 turns on (signed).
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Item number Basic instructions-32 Name <Relational box (<KRELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum N
LRV
(See Function column) DER | ERR SD v C Upper case: W VVyv
® [ [ ® ® 26.8 40 Lower case: DW A
Instruction format Number of steps a % &
LD (s1 <s2) Condition Steps
AND (sl <s2) Word (See Notes) 37.5 52
OR (sl <s2) Double word (See Notes)
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
sl [Relational number 1 oOJ]O0O|O|OC|]O|O|]O|O
s2 [Relational number 2 O[O0O]|]O0O]O|]0O0O|0O0]0]O0

Function

[Ladder format] sl s1 sl
< < <
s2 s2 s2

e Compares sl and s2 as unsigned numbers, and
if s1 is less than s2, it enters the continuity status (on) and
if s1 is greater than or equal to s2, enters the noncontinuity status (off).
e  When sl and s2 are words: 0 to 65535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words: 0 to 4294967295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)

Notes
[Number of steps]
Word Double word LD, AND (s1<s2) OR (s1<s2)
LD (s1<s2) S steps /0 /0 5 steps 6 steps
AND (sl <s2) 5 steps /O Constant 6 steps 7 steps
OR (sl <s2) 6 steps Constant  I/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

WRO0000 R005 LD  (WR0000 < WR0002)
< ]—o_{ OUT R007
WR0002

Program description |

e  When WR0000 < WR0002, R00S5 turns on.

5-41



Chapter 5 Instruction Specifications

Item number Basic instructions-33 Name Signed<Relational box (SIGNED < RELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
>
% o R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
R (See Function column) DER | ERR SD v C
nw [ J [ ] [ ] [ ] [ J
AN
2R Command format Number of steps 37.5 53
LD (s1 S<s2) Condition Steps
AND (s1 S<s2) Double word (See Cautionary notes)
OR (s1 S<s2)
Bit Word Double word
R, |TD,SS, WR, DR, E
Usable 1/0 X | Y |L |[cucr |WX|WY|WM|TC |DX|DY|DM | & Other
M S
sl [Relational number 1 O[O ]| O[O
s2 [Relational number 2 O[O ]| O[O
Function
[Ladder format] sl s1 sl
S< S< S<
s2 s2 s2
o Compares sl and s2 as signed double-word numbers, and b31 Ll
if s1 is less than s2, it enters the continuity status (on) and | | |
if s1 is greater than or equal to s2, enters the noncontinuity status L Sign bit: 0 - Positive; 1 - Negative
(off).
o sl,s2 — 2147483648 to + 2147483647 (decimal)

H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]
Double word LD, AND (s1S<s2) OR (s1S<s2)
/0 /O S steps 6 steps
/0 Constant 6 steps 7 steps
Constant  1/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

DR0000 R006 LD  (DR0000 S< DR0002)
S< ]—o—{ OUT R006
DR0002

Program description |

e When DR0O000 < DR0002, R006 turns on (signed).
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Item number Basic instructions-34 Name < Relational box (< RELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
(See Function column) DER | ERR SD \% C Upper case: W
° [ ) [ ) ® ® 26.8 40 Lower case: DW
Instruction format Number of steps
LD (sl <=52) Condition Steps
AND (s1 <=s2) Word (See Notes) 42 52
OR (sl <=s2) Double word (See Notes)
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
sl [Relational number 1 oOJ]O0O|O|OC|]O|O|]O|O
s2 [Relational number 2 O[O0O]|]O0O]O|]0O0O|0O0]0]O0

Function

\_EI

[Ladder format] s1 s1 sl
<= <= <=
s2 s2 s2

e Compares sl and s2 as unsigned numbers, and
if s1 is less than or equal to s2, it enters the continuity status (on) and
if s is greater than s2, it enters the noncontinuity status (off).
e  When sl and s2 are words: 0 to 65535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words: 0 to 4294967295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)

Notes
[Number of steps]
Word Double word LD, AND (s1<=s2) OR (s1<=s2)
LD (s1 <=s2) 5 steps /O /O 5 steps 6 steps
AND (sl <=s2) 5 steps /0 Constant 6 steps 7 steps
OR (s1 <=s2) 6 steps Constant  I/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

WR0000 R0O07 LD (WR0000 <= WR0002)
<= OUT RO007
WR0002

Program description |

o  When WR0000 < WR0002, RO07 turns on.
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Item number Basic instructions-35 Name Signed < Relational box (SIGNED < RELATINAL BOX)
Ladder format Condition code Processing time (us) Remark
>
% o R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
oW (See Function column) DER | ERR SD v C
non ° ° ° ° °
nan
REETS) Command format Number of steps 375 53
LD (s1 S<=5s2) Condition Steps
AND (s1 S<=5s2) Double word (See Cautionary notes)
OR (s1 S<=52)
Bit Word Double word
R, |[TD,SS, WR, DR, E
Usable 1/0 X | Y |L, [wDTL,MS, |WX|WY|WL | TC (DX |DY |DL, | & Other
M |TMR, CU, WM oM | 8
RCU, CT
sl [Relational number 1 O|lO0]|]0O0]|O0O
s2 [Relational number 2 O|l0O0]|]0O0]O0O
Function |
[Ladder format] sl sl sl
S<= S<= S<=
s2 s2 s2
o Compares sl and s2 as signed double-word numbers, and b31 b0
if s1 is less than or equal to s2, it enters the continuity status (on) and | | |
if s1 is greater than s2, it enters the noncontinuity status (off). Sign bit: 0 - Positive; 1 - Negative

o sl,s2 — 2147483648 to + 2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]
Double word LD, AND (s1S<=s2) OR (s1S<=s2)
/0 /O S steps 6 steps
/0 Constant 6 steps 7 steps
Constant  1/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

DR0000 RO08 LD  (DR0000 S<= DR0002)
H S<= ]—O—{ OUT RO008
DR0002

Program description |

e When DR0000 < DR0002, R008 turns on (signed).
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Item number Arithmetic instructions-1 Name Substitution statement (ASSIGNMENT STATEMENT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=s DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps (See following table)
Condition Steps
d=s (See Notes)
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination O OO | O O | O
s | Substitution source O[O ]| O O[O0O]|]O0O]O0O|]0O0O|0]0]O0
() |Index value O[O ]| O
Function

e Substitutes the content of s into d.
e Itis possible to use array variables for d and s.
e When d is a word, the constant is 0 to 65535 or — 32768 to + 32767 (decimal)
HO0000 to HFFFF or H8000 to H7FFF (hexadecimal)
When d is a double word, the constantis 0 to 4294967295 or -2147483648 to +2147483647 (decimal)
HO00000000 to HFFFFFFFF or H80000000 to H7FFFFFFF

Notes

e When using an array variable, DER is set to 1 if the usable I/O number exceeds the maximum value, and DER is reset to “0”
if it is normal.

e The combinations of d and s are as follows:

d ]
Bit Bit
Word Word
Double word Double word

e Step numbers and processing time are as follows:

o Processing time (us)
d s Number of steps (') indicates DW
Bit Word Double word
/0 /O 3(4) 32 27 35
/O Array 4 74 66 86
Array /O 4(5) 52 53 71
Array Array 5 92 99 120
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Program example |

X00000 DIFO

—| H |7 WR0000 =WX0000 1]

X00001 DIF1

|7 WRO0000(WMO000)=WX0000 2] Array variables are used at the

substitution destination

X00002 DIF2

—| H |7 WRO0000 =WR0000(WMO001) 3] Array variables are used at the

substitution source

X00003 DIF3

WR0000(WM000)=WR0000(WMO001) 4]  Array variables are used at both
substitution destination and source

Program description |

1] The value of WX0000 is substituted into WR0000 at the leading edge of input X00000.

2] The value of WX0000 is substituted into the WR number designated by WR0000 + WMO0O00 at the leading edge of input
X00001.
1) When WMO000 = H0010, it holds the same meaning as WR0010 = WX0000.

3] The word number of the I/O advanced by the amount designated by WR0000 + WMO001 due to the I/O assignment is
substituted into WR0000 at the leading edge of input X00002.
1) When WMO001 = HO0010, it hods the same meaning as WR0000 = WR0010.

4] The I/O value designated by WR0000 + WMO0O01 at the leading edge of input X00003 is substituted into the I/O of the value
designated by WR0000 + WMO000.
Example) When WMO000 = H0010 and WMO001 = H0O15, it holds the same meaning as WR0010 = WR0015.
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Item number Arithmetic instructions-2 Name Binary addition (BINARY ADDITION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |Average |Maximum
d=sl+s2 DER | ERR SD \% C Upper case: W
° [ [ $ $ 45 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=sl+s2 Word 4 61 — N
Double word 6 %’
Bit Word Double word | & 2
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination O]l O | O O | O
sl [Augend O[O0O|]O0C|]O|]O0O|0O]|O
s2 | Addend olo0o|lO0O|[O]J]O|]O|O|O
Function

e Adds sl and s2 as the binary data, and substitutes the result into d as the binary data.

e The C flag is set to “0” if the operation result is within the range of HO000 to HFFFF for word and HO0000000 to
HFFFFFFFF for double word. Otherwise, It is set to “1.”

C=slm-s2m+slm-dm+s2m - dm
e The V flag is set to “1” if the operation result is meaningless as signed binary data, and “0” if it is meaningful.

s1 s2 d \
Positive Positive Positive 0 y/ Mostsignificant bit
Positive Positive Negative 1 |51m| | 0 | sl
Positive Negative Positive/Negative 0 . |s2m| | 0 | o
Negative Positive Negative/Positive 0
Negative Negative Positive 1 [am | [o]4d
Negative Negative Negative 0

V=sIm-s2m - dm+slm - s2m - dm
Notes

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Word Word Word
Double word Double word Double word

Program example

X00000  DIFO T LD  X00000
f it 1 WR0002 = WR0000 + WR0001 AND DIF0

[
WR0002 = WR0000 + WR0001
]

Program description

e The sum of WR0000 and WR0001values is substituted into WR0002 at the leading edge of input X00000.
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Item number Arithmetic instructions-3 Name BCD addition (BCD ADDITION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl B+s2 DER | ERR SD \% C Upper case: W
$ ® ® ® 1 115 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=s1B+s2 Word 4 177 —
Double word 6
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination O]l O | O O | O
sl [Augend O[O0O|]O0C|]O|]O0O|0O]|O
s2 | Addend olo0o|lO0O|[O]J]O|]O|O|O

Function

e Adds sl and s2 as the BCD data, and stores the result in d as the BCD data.
e The C flag is set to “1” if there is a digit increase, and “0” if not.
e The DER flag is set to “1” if the operation result s1 and s2 are invalid as the BCD data. If so, operation is not performed

and the C flag retains the previous state without outputting to d. If the s1 and s2 are valid as the BCD data, the DER is set to

«.»

e  When sl, s2 are words: 0000 to 9999 (BCD)

e When sl, s2 are double words: 00000000 to 99999999 (BCD)
Notes

o The combinations of d, s1 and s2 are as follows.

d s1 s2
Word Word Word
Double word Double word Double word

Program example

X00000  DIFO | LD  X00000
'—H it { WR002= WR000 B + WR001 }—‘ AND DIF0

[
WR002 = WR000 B+ WR001
]

Program description

e The sum of WR000 and WROO01 values is substituted into WR002 as the BCD data at the leading edge of input X00000.
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Item number Arithmetic instructions-4 Name Binary subtraction (BINARY SUBTRACTION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl-s2 DER | ERR SD \% C Upper case: W
° [ [ $ $ 41 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=sl-s2 Word 4 58 — o
Double word 6 ‘_'
Bit Word Double word | & E
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination O]l O | O O | O
sl [Minuend O[O0O|]O0C|]O|]O0O|0O]|O
s2 | Subtrahend oOJ]O0O|l]O|O|]O|O|]O|O
Function

e Subtracts s2 from sl as the binary data, and substitutes the result into d as the binary data.
e The C flag is set to “1” if there is a digit decrease, and “0” if not.
C=sIm-s2m+sIm -+ dm + s2m * dm
e The V flag is set to “1” if the operation result is a meaningless signed-binary data, and “0” if it has meaning.

s1 s2 d \Y
Positive Positive Positive/Negative 0 Most significant bit
Negative Negative | Positive/Negative 0 st Lo s
Positive Negative Positive 0 [s2m] [0 ]
Positive Negative Negative 1
Negative Positive Positive 1 |dm| | 0 | d
Negative Positive Negative 0
V=5Im"*s2m - dm+slm -'sZm - dm
Notes
o The combinations of d, s1 and s2 are as follows:
d s1 s2
Word Word Word
Double word Double word Double word
Program example
X00000 | LD X00000
I { WR0002 = WR0000 - WR0001 [
WR0002 = WR0000 - WR0001

]

Program description

e When input X00000 is on, the difference between WR0000 value and WR0001 value is substituted into WR0002.
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Item number Arithmetic instructions-5 Name BCD subtraction (BCD SUBTRACTION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl B-s2 DER | ERR SD \'% C Upper case: W
0 ® ® [ t 104 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=s1B-s2 Word 4 163 —
Double word 6
Bit Word Double word |
TD, SS, §
Usable 1/0 R, \%vl\lig’ ?JAS,’ WR. DR, § Other
XY | M]|RCUCT|WX|WY[WM| TC | DX | DY | DM
d | Substitution destination O]l O | O O | O
sl [Minuend O[O0O]|]O0O]O|]0O0O|0O0]|]0]O0
s2 | Subtrahend oOJ]O0O|O|OC|]O|O|]O|O
Function

e Subtracts s2 from s1 as the BCD data, and substitutes the result into d as the BCD data.

e The C flag is set to “1” if there is a digit decrease, and “0” if not.

e The DER flag is set to “1” if s1 or s2 is not a valid BCD data. If so, operation is not performed and the C flag retains the
previous state without outputting to d. If the s1 and s2 are valid BCD data, the DER is set to “0.”

Notes

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Word Word Word
Double word Double word Double word

Program example

X00000 T LD X00000
f 1 WR0003=WR0004 B- WR0005 [
WR0003 = WR0004 B- WR0005
]

Program description

e When input X00000 is on, the difference between WR0004 value and WR0005 value is substituted into WR0003 as BCD
data.
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Item number Arithmetic instructions-6

Name Binary multiplication (BINARY MULTIPLICATION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl xs2 DER | ERR SD \'% C Upper case: W
) ) ) ) [ 43 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=slxs2 Word 4 112 — N
Double word 6 E
Bit Word Double word | & i
R, | TD,SS, WR, DR, | % °
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination O]l O | O O | O
sl | Multiplicand 0O|lO0|J|O0|O0O|]O[0O]|O
s2 | Multiplier oOJ]O0O|O|OC|]O|O|]O|O
Function

Multiplies s1 and s2 as the binary data, and substitutes the result into d+1 (upper digit) and d (lower digit) in binary.

The DER flag is set to “1” if d+1 exceeds the usable I/O range (in this case only the lower word is substituted), and “0”
when it does not exceed.

MSB 0 Example: WR0012 = WR0010 x WR0011 Example: WR0014 = DR0010 x DR0012
I [mann]  [wroon]
x [ WRo013] | WR0012]
WR0013] | WR0012]
MSB 0 ] —= o
T &1 [ a@ ] DROOI2 x =
[ wroo17| [ wroois] [ wroots| | wRoo14]
DRO016 DRO014

Notes |

e The combinations of d, s1 and s2 are as follows:

d s1 s2
Word Word Word
Double word Double word Double word

Since the operation results are always substituted into d and d + 1, note that the word or double-word at d + 1 is not used as
the I/O of others.

Program example

[ WR0002 = WR0000 * WR0001

X00000
I

Program description

LD X00000
[
}—‘ WR0002 = WR0000 * WR0001
]

When input X00000 is on, the product of WR0000 value and WR0001 value is substituted into WR0002.
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Item number Arithmetic instructions-7 Name BCD multiplication (BCD MULTIPLICATION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl Bxs2 DER | ERR SD \% C Upper case: W
7 ® ° L] o 164 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=sl1Bxs2 Word 4 447 —
Double word 6
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination O]l O | O O | O
sl | Multiplicand 0O|lO0|J|O0|O0O|]O[0O]|O
s2 | Multiplier oOJ]O0O|O|OC|]O|O|]O|O
Function

e Multiplies s1 and s2 as the BCD data, and substitutes the result into d+1 (upper digit) and d (lower digit) as the BCD data.

e The DER flag is set to “1” if s1 or s2 is an invalid BCD data. In this case, the operation is not performed. Also, if d+1
exceeds the usable I/O range, the DER flag is set to “1” and only the lower digit word is substituted. The DER flag is set to
“0” if s1 and s2 are valid BCD data and d+1 is within the usable I/O range.

MSB 0 Example: WR0016 = WR0014 Bx WRO0015 Example: DR0022 = DR0018 Bx DR0020
I . [wau]  [wraord],,
s 0 :
x [ Wroo21| | wRoo20],,
VSB 5 a1 [ WRoo17] [ WRool6] ,
| | a1 | | d | | DRO016 X DR0020
a1 | WRo02s| [ wroo24] [ wroo23] | WRo022] 4
DR0024 DR0022
Notes |

e The combinations of d, s1 and s2 are as follows:

d s1 s2
Word Word Word
Double word Double word Double word

¢ Since the operation results are always substituted into d and d + 1, note that the word or double-word at d + 1 is not used as
the I/O of others.

Program example

WR0016 = WR0014 B * WR0015

X00000 [ LD X00000
I 1 WR0016 = WR0014 B* WR0015 [
]

Program description

e When input X00000 is on, the product of WR0014 value and WRO0015 value is substituted into WR0016 as the BCD data.
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Iltem number Arithmetic instructions-8 Name i/}%}f%};ﬁ?g] Arprﬁl(l)t%);ication (SIGNED BINARY
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
d=sl Sxs2 DER | ERR SD \'% C
? ° ° ° °
Command format Number of steps 143 -
Condition Steps o
d=s1Sxs2 Double word 6 %
»
Bit Word Double word -Izlz
R, |TD,sSS, WR, DR, E
Usable 1/0 X | Y |L |[cucr |WX|WY|WM|TC |DX|DY|DM | & Other
M 3
d | Substitution destination O] 0O
sl | Multiplicand O|]O0|]O|O
s2 | Multiplier O|l0O0]|]0O0]O0O
Function

Multiplies s1 and s2 as signed binary data, and substitutes the result into d+1 (upper digit) and d (lower digit) as signed
binary.

The DER flag is 1 if d+1 exceeds the usable I/O range (in this case only the lower digit word is substituted), and 0 when it
does not.

3 0 Example) D R0031 =DR0026S x DR0028
= .l y
3 0 , DR0026
i S.
x bl L 2
63 3231 0 e - et
ol o | d |
Sign bit [ WR0034 [ WR0033 | [ WR0032 | WRo031 |

DR0033 DRO0O031

The sign of the operation result is entered in the most significant bit.

o sl,s2 — 2147483648 to +2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes |

o The operation result is always assigned to d and d+1. Be sure not to use word or double word d+1 as the I/O of other

functions.

Program example |

DRO0031 = DR0026 S* DR0028

X00000 | LD  X00000
'—H 1 DR0O031 = DR0026 S* DR0028 }—‘ [
]

Program description

e When input X00000 turns on, the product of the values in DR0026 and DR0028 is substituted into DR0031 as signed
binary data.
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Item number Arithmetic instructions-9 Name Binary division (BINARY DIVISION)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl/s2 DER | ERR SD \% C Upper case: W
7 ° ° ° o 55 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=s1/s2 Word 4 110 —
Double word 6
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination o |0 |O o |O
sl [Dividend o |0 [0 |O [0 |0 |0 (O
s2 |Divisor o [0 [0 |O |O |O |O |O

Function

e Divides sl by s2 as the binary data and substitutes the quotient into d in binary. The remainder is set in the special internal
output WRF016 (DRFO016 in the case of double word).

e The DER flag is set to “1” if s2 is “0,” and the operation is not performed. As long as s2 is not set to “0”, the flag is set to
“0” and the operation is performed.

Example: WR0042 = WR0040/WR0041 Example: DR0047 = DR0045/DR0043

DRQO47 DRFO016

| wrooa1 | wroo43 ] ) | wrooa6| wroo4s |

WR0041 | | wroo4o |

DRO0043 DRO04S

Notes |

e The combinations of d, s1 and s2 are as follows:

d s1 s2
Word Word Word

Double word Double word Double word

Program example

X00000 | LD X00000
' { WR0042= WR0040 / WR0041 (/RO0042 = WR0040 / WROO4I

]

Program description

e When input X00000 is on, the value of WR0040 is divided by the value of WR0041, then substituted into WR0042. The
remainder is substituted into special internal output WRF016.
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Iltem number Arithmetic instructions-10 Name BCD division
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=s1B/s2 DER | ERR SD \% C Upper case: W
7 ® ° L] o 152 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=s1B/s2 Words 4 253 — ]
Double word 6 é
Bit Word Double word | & i
R, | D, SS, WR, DR, | % °
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d | Substitution destination O]l O | O O | O
sl [Dividend O[O0O|]O0C|]O|]O0O|0O]|O
s2 |Divisor oOJ]O0O|O|OC|]O|O|]O|O
Function

Divides s1 by s2 as the BCD data, and substitutes the quotient into d in the BCD data. The remainder is set in the special
internal output WRF016 (DRFO016 in the case of double word).

The DER flag is set to “1” if s1 or s2 is an invalid BCD data or when s2 is set to “0”. In this case the operation is not
performed. If both s1 and s2 are valid BCD data and s2 is not set to “0,” the operation is performed.

Example: WR0051 = WR0049 B/ WR0050

[ wroosi| ... [ wrrois]

| WROOSOl | WR0049|

e  When sl, s2 are words:

0000 to 9999 (BCD)
e When sl, s2 are double words:

00000000 to 99999999 (BCD)

Notes

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Word Word Word
Double word Double word Double word

Program example

X00000 | LD X00000
I 1 WRO0051 = WR0049 B/ WR0050 [

WRO0051 = WR0049 B/ WR0050
]

Program description

When input X00000 is on, the value of WR0049 is divided by the value of WR0050, then substituted into WR0051 as the
BCD data.
The reminder is substituted into WRF016 as the BCD data.

5-55



=p

(7]
iy
»
=
7]

N
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Item number Arithmetic instructions-11 Name Signed binary division
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
d=s1S/s2 DER | ERR SD \' C
3 ° ° 3 °
Command format Number of steps 101 —
Condition Steps
d=s1S/s2 Double word 6
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable 1/0 X | Y |L |cuct |WX|WY[wM|TC|DX|DY|DM | @ Other
M 38
d | Substitution destination O] 0O
sl | Dividend O[O ]| O[O
s2 | Divisor O[O ]| O[O
Function

o Divides sl by s2 as signed binary data, and substitutes the quotient into d in signed binary data. The remainder is set in the
special internal output DRF016 signed binary data.

e The DER flagis 1 if s2 is 0, and the operation is not performed. As long as s2 is not 0, it is 0 and the operation is
performed.

o The V flag is 1 when the quotient is a positive value and exceeds H7FFFFFFF. Otherwise, it is 0.

Eexample) DR0060 = DR0056 S/ DR0058

[ WR0061 | WR0060 | +«+ | WRF017 | WRFO16

DR0060
DRF016
[ WR0059 | WR0058 | > [ WR0057 | WR0056 |
DR0058 DR0056
o sl,s2 — 2147483648 to +2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)
Program example
X00000 LD X00000
'—1 : | DR0060 = DR0056 S/ DR0058 }—‘ [
DR0060 = DR0056 S/ DR0058

1

Program description

e When input X00000 turns on, the value of DR0056 is divided by the value in DR0058, then substituted into DR0060 as
signed binary data. The remainder is substituted into special internal output DRF016 as signed binary data.

5-56



Chapter 5 Instruction Specifications

Iltem number Arithmetic instructions-12 Name Logical OR
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=s1 OR s2 DER | ERR SD \% C 62 — Upper case: B
[ ) ) ) ° Middle case: W
Instruction format Number of steps 33 — Lower case: DW
Condition Steps
d=sl OR s2 Bit, word 4 86 _ @
Double word 6 %
Bit Word Double word | & E’
R, | TD,SS, WR, DR, | % ©
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d | Substitution destination o]0 OO | O O | O
sl | Comparand 0|10 |0 O[O0 |]O0O|]O|]O0O|0O]|O
s2 |Relational number O]l 0|0 oOJ]O0O|O0O|O|]O|O|]O|O
Function

e Obtains OR of sl and s2, and substitutes the result into d.

s1 s2 d
0 0
0 1 1
1 0 1
1 1 1
Notes

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Bit Bit
Word Word Word
Double word Double word Double word

Program example

LD X00110

AND DIF110

[

WR0102=WR0100 OR WR0101
]

[ WR0102 = WR0100 OR WRO101 }—|

X001|10 DIIFIIIO
f 11

Program description

e At the leading edge of X00110, the OR of WR0100 and WRO0101 is set in WR0102.

WROI00=HI234 ., WRO0I00=0001001000110100
WRO0101 = H5678 en WRO0101 = 0101011001111000
WR0102 = H567C WRO0102 =0101011001111100
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Iltem number Arithmetic instructions-13 Name Logical AND
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=s1 AND s2 DER | ERR SD \% C 46 — Upper case: B
[ ) ) ) ° Middle case: W
Instruction format Number of steps 36 — Lower case: DW
Condition Steps
d=sl AND s2 Bit, word 4 49 —
Double word 6
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d | Substitution destination o]0 OO | O O | O
sl | Comparand 0|10 |0 O[O0 |]O0O|]O|]O0O|0O]|O
s2 |Relational number O]l 0|0 oOJ]O0O|O0O|O|]O|O|]O|O
Function

e Obtains AND of sl and s2, and substitutes the result into d.

s1 s2 d

0 0 0

0 1 0

1 0 0

1 1 1
Notes

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Bit Bit
Word Word Word
Double word Double word Double word

Program example

XOOllll DllFllll LD X00111
I 11 _WR0102 = WR0100 AND WR0101 H AND DIF111
[
WRO0102=WR0100 AND WR0101
]

Program description

e At the leading edge of X00111, the AND of WR0100 and WR0101 is set in WR0102.

WROI00=HI234 o WROI00 =0001001000110100
WRO0101 = H5678 en WRO101 = 0101011001111000
WR0102 = H1230 WRO0102 = 0001001000110000
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Iltem number Arithmetic instructions-14 Name Exclusive OR
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=s1 XOR s2 DER | ERR SD v C 42 — Upper case: B
[ ) ) ) ° Middle case: W
Instruction format Number of steps 33 — Lower case: DW
Condition Steps
d=s1 XOR s2 Bit, word 4 66 — ;":’
Double word 6 9
Bit Word Double word | & E’
R, | D, SS, WR, DR, | % ©
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d | Substitution destination o]0 OO | O O | O
sl | Comparand 0|10 |0 O[O0 |]O0O|]O|]O0O|0O]|O
s2 |Relational number O]l 0|0 oOJ]O0O|O0O|O|]O|O|]O|O
Function

e Obtains exclusive OR (XOR) of s1 and s2, and substitutes the result into d.

s1 s2 d
0 0
0 1 1
1 0 1
1 1 0
Notes

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Bit Bit
Word Word Word
Double word Double word Double word

Program example

X001|12 DIIFl|12 I LD X00112
I 11 _WRO0102= WR0100 XOR WR0101 H AND DIF112
[
WR0102=WR0100 XOR WR0101
]

Program description

e At the leading edge of X00112, the XOR of WR0100 and WRO0101 is set in WR0102.

WRO0100 = H1234 When => WR0100 = 0001001000110100
WRO0101 = H5678 en WRO0101 =0101011001111000
WRO0102 = H444C WR0102 = 0100010001001100
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Iltem number Arithmetic instructions-15 Name = Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl == s2 DER | ERR SD \'% C
° ° ° ° [ 60 —
Instruction format Number of steps
Condition Steps
d=sl == s2 s is a word 4 48 —
s is a double word 6
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination o]0
sl | Comparand O[O0O|]O0C|]O|]O0O|0O]|O
s2 |Relational number oOJ]O0O|l]O|O|]O|O|]O|O
Function |

e Substitutes “1” when sl is equal to s2 and otherwise “0” into d, assuming s1 and s2 as binary data.

Notes |

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Word Word
Bit Double word Double word

Program example |

[
}—{ MO0000 = WX0000 == WX0001 H MO0000 = WX0000 == WX0001

]

Program description |

o When WX0000 = WX0001, M000O is set to “1.” Otherwise, M00O0O is reset to “0.”
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Item number Arithmetic instructions-16 Name Signed = Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
d=sl S== s2 DER | ERR SD \' C
° ° ° ° )
Command format Number of steps 108 —
Condition Steps
d=sl S==s2 s is a double word 6
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable 1/0 X | Y |L |[cucr |WX|WY|WM|TC |DX|DY|DM | & Other
M 38
d | Substitution destination o O
sl [Comparand O[O ]| O[O
s2 | Relational number O[O ]| O[O
Function

o Substitutes 1 when s1 is equal to s2 and otherwise 0 into d, assuming sl and s2 as signed binary data.
o sl and s2 are both signed binary data. When the most significant bit is 0, the value is positive; when the most significant
bit is 1, the value is negative.
sl, s2 — 2147483648 to +2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

b31 bl6 bl5 b0
L | |

f— Sign bit: 0 - Positive; 1 - Negative

Program example |

[
l I M0000 = DR0000 S== DR0002 }—‘ MO0000 = DR0000 S== DR0002

1

Program description |

e When the values of DR0O000 and DR0002 are equal, 1 is set in M0000. Otherwise, M00O0O is reset to 0.
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Item number Arithmetic instructions-17 Name <> Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl <> s2 DER | ERR SD \'% C
[ ] [ [ [ ] (] 60 —
Instruction format Number of steps
Condition Steps
3 d=sl <> s2 s is a word 4 46 —
5 s is a double Word 6
1<) Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination o]0
sl | Comparand O[O0O|]O0C|]O|]O0O|0O]|O
s2 |Relational number oOJ]O0O|l]O|O|]O|O|]O|O
Function |

e Substitutes 1 when sl is not equal to s2 and otherwise 0 into d, assuming s1 and s2 as binary data.

Notes |

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Word Word
Bit Double word Double word

Program example |

[
’—1 Y00000- WR0000 < > WR0001 H Y00000= WR0000 < > WR0001

]

Program description |

e  When WRO0000 = WR0001, “1” is set in Y00000. Otherwise, Y00000 is reset to “0.”
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Item number Arithmetic instructions-18 Name Signed <> Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
d=sl S<> s2 DER | ERR SD \' C
[ J [ ] [ ] [ ] [ J
Command format Number of steps 48 —
Condition Steps
d=sl S<> s2 s is a double word 6
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable 1/0 X | Y |L |[cucr |WX|WY|WM|TC |DX|DY|DM | & Other
M 38
d [ Substitution destination o O
sl [Comparand O[O ]| O[O
s2 [Relational number O[O ]| O[O

Function

o Substitutes 1 when s1 is not equal to s2 and otherwise 0 into d, assuming sl and s2 as signed binary data.

o sl and s2 are both signed binary data. When the most significant bit is 0, the value is positive; when the most significant
bit is 1, the value is negative.

sl, s2

b31

bl6 bl5 b0

?— Sign bit: 0 - Positive; 1 - Negative

— 2147483648 to +2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Program example |

I Y00100 = DR0000 S<> DR0002

[
Y00100 = DR0000 S<> DR0002

]

Program description |

o When the values of DR0000 and DR0002 are not equal, Y00100 is turned on. Otherwise, Y00100 is turned off.
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Iltem number Arithmetic instructions-19 Name < Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl <s2 DER | ERR SD \% C Upper case: W
° [ [ [ ) ] 40 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=sl <s2 s is a word 4 70 —
s is a double word 6
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination o]0
sl | Comparand O[O0O|]O0C|]O|]O0O|0O]|O
s2 |Relational number oOJ]O0O|l]O|O|]O|O|]O|O
Function |

e Substitutes “1” when sl is less than s2 and otherwise “0” into d, assuming s1 and s2 as binary data.

Notes |

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Word Word
Bit Double word Double word

Program example |

[
}—{ RO =TC100 < TC101 H RO = TC100 < TC101

]

Program description |

e  When TC100 < TC101, RO is set to “1.” Otherwise, RO is reset to “0.”
(TC n is the progress value of the no. n timer or counter.)
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Item number Arithmetic instructions-20 Name Signed < Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
d=sl S< s2 DER | ERR SD \' C
[ J [ ] [ ] [ ] [ J
Command format Number of steps 50 —
Condition Steps
d=sl S< s2 s is a double word 6
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable 1/0 X | Y |L |[cucr |WX|WY|WM|TC |DX|DY|DM | & Other
M 38
d [ Substitution destination o O
sl [Comparand O[O ]| O[O
s2 [Relational number O[O ]| O[O

Function

o Substitutes 1 when sl is less than s2 and otherwise 0 into d, assuming s1 and s2 as signed binary data.

o sl and s2 are both signed binary data. When the most significant bit is 0, the value is positive; when the most significant
bit is 1, the value is negative.

sl, s2

b31

bl6 bl5 b0

pu— Sign bit: 0 - Positive; 1 - Negative

— 2147483648 to +2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Program example |

I R100 = DM000 S< DM002

[
R100 = DM000 S< DM002

1

Program description |

e When the value in DMO0OO is less than the value in DM002, 1 is set in R100. Otherwise, R100 is reset to 0.
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Iltem number Arithmetic instructions-21 Name < Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
d=sl <= s2 DER | ERR SD v C Upper case: W
° [ [ [ ) ] 40 — Lower case: DW
Instruction format Number of steps
Condition Steps
d=sl <= s2 s is a word 4 71 —
s is a double word 6
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d | Substitution destination o]0
sl | Comparand O[O0O|]O0C|]O|]O0O|0O]|O
s2 |Relational number oOJ]O0O|l]O|O|]O|O|]O|O
Function |

e Substitutes “1” when sl is less than or equal to s2 and otherwise “0” into d, assuming s1 and s2 as binary data.

Notes |

o The combinations of d, s1 and s2 are as follows:

d s1 s2
Bit Word Word
Bit Double word Double word

Program example |

[
’—{ Y00001 = WR10 <= WR100 H Y00001 = WR10 <= WR100

]

Program description |

o  When WR10 £ WR100, Y00001 is set to “1.” Otherwise, Y00001 is reset to “0.”
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Item number Arithmetic instructions-22 Name Signed < Relational expression
Ladder format Condition code Processing time (ps) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |Maximum
d=sl S<=s2 DER | ERR SD \' C
° ° ° ° )
Command format Number of steps 50 —
Condition Steps
d=sl S<=s2 s is a double word 6 ?’
V
n
Bit Word Double word E’
R, |TD,sSS, WR, DR, E °
Usable 1/0 X | Y |L |[cucr |WX|WY|WM|TC |DX|DY|DM | & Other
M 38
d | Substitution destination o O
sl [Comparand O[O ]| O[O
s2 | Relational number O[O ]| O[O
Function

o Substitutes 1 when sl is less than or equal to s2 and otherwise 0 into d, assuming s1 and s2 as signed binary data.
o sl and s2 are both signed binary data. When the most significant bit is 0, the value is positive; when the most significant
bit is 1, the value is negative.
sl, s2 — 2147483648 to +2147483647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

b31 bl6 bl5 b0
L] | |

?— Sign bit: 0 - Positive; 1 - Negative

Program example |

[
i | Y00100 = DR10 S<= DR100 }—‘ Y00100 = DR10 S<= DR100
]

Program description |

e When the value in DR10 is less than or equal the value in DR100, Y00100 is turned on. Otherwise, Y00100 is turned off.
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Item number

Application instructions-1

Name Bit set
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BSET (d, n) DER | ERR SD \% C Upper case: W
° [ [ [ ) ® 26 Lower case: DW
Instruction format Number of steps
Condition Steps
BSET (d, n) 3 35 —
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d |I/O to be set the bit O]l O | O O| O
n | Bit location to be set O|lO0|O0]|O O z‘lglcei;(;rll‘stant is set in
Function

e Sets the nth bit in the I/O (word or double word) specified by d to “1.”
e  Other bit contents are unaltered.

If d is a word: Designates the bit location depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n (WX,
WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).

If d is a double word:

Designates the bit location depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n (WX,
WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).
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Iltem number Application instructions-2 Name Bit reset
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BRES (d, n) DER | ERR SD \% C Upper case: W
° ® ® ® ® 29 — Lower case: DW
Instruction format Number of steps
Condition Steps
BRES (d, n) 3 38 —
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d [1/O to be set the bit 0|0 |O o | O ;;
n |Bit location to be reset O|lO0|0O]| O O z‘lglcei;(;rll‘stant is set in E
Function
e Sets the nth bit in the I/O (word or double word) specified by d to “0.”
e Other bit contents are unaltered.
d
o St et C e a2l
| HNEEEEEEEEEEE.
T— Reset to “0”.
If d is a word: Designates the bit location depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n (WX,

WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).
If d is a double word: ~ Designates the bit location depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n (WX,
WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).
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Iltem number Application instructions-3 Name Bit test
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BTS (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 31 — Lower case: DW
Instruction format Number of steps
Condition Steps
BTS (d, n) 3 38 —
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d |I/O to be tested OO | O O | O
n | Bit location to be tested O|lO0|0O]| O O z:cei;(;rll‘stant is set in
Function

e Checks the contents of the nth bit of the I/O (word or double word) specified by d, and if the result is “1,” '1" is set to C
(R7F0). If the result is “0,” C (R7F0) is reset to “0.”

e The contents of d remains unaltered.

|
L T ewn

If d is a word: Designates the bit location depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n (WX,
WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).

If d is a double word: ~ Designates the bit location depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n (WX,
WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).

Program example

X00000  DIF200 LD  X00000
— | { | BSET (DR0100, WR0001) ™| AND DIF200
BRES (DR0102, WR0001) [
BTS (DR0104, WR0001) BSET (DR0100, WR0001)
R000 = R7FO BRES (DR0102, WR0001)
BTS (DRO104, WR0001)
R000 = R7F0
1
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Program description

When WR0001 = H1234 at the leading edge of X00000 (WR0001 =0001001000110100)
20 (decimal)

If DR0100 = H00000000, DR0102 = HFFFFFFFF and DR0104 = H5555AAAA are set, the 20th bit of DR0100 is set to “1” by
the BSET at the leading edge of X00000.

b31 b20 b0
DRO1 00:00000000000(%00000000000000000000

This bit is set to “1.”

Also, the 20th bit of DR0102 is reset to “0” by BRES.

b31 b20 b0
DR0102#11111111111+1111111111111111111

This bit is set to “0.”

Also, the 20th bit of DR0104 is checked by BTS.

b31 b20 b0
DR0104:010101010101$0101 1010101010101010

This bit is checked.
Since the 20th bit is “1,” C (R7F0) = “1” is set.
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Iltem number Application instructions-4 Name Shift right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
SHR (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 38 — Lower case: DW
Instruction format Number of steps
Condition Steps
SHR (d, n) 3 46 —
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d |I/O to be shifted OO | O O | O
N Nl'lmber of bits to be olololo o Thg constant is set in
shifted decimal.
Function
o Shifts the contents of d to the right (toward the lower digits) by n bits.
e Sets n bits of SD (R7F2) contents starting with the most significant bit.
e Sets the content of the nth bit from the least significant bit in C (R7FO0).
Before execution
| d |
n bits »
| [ TTTTTTT [
SD (R7F2) C (R7F0)
After execution
[so] = [so[sp s| so) [ ]~ []
le . ol
[« n bits >
Most significant bit (MSB) Least significant bit (LSB)
If d is a word: Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).
If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).
Notes
e Ifnis equal to “0,” the shifting is not performed. The previous state is retained in C.
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Program example |

LD  X00000
X00000 R7E2 ) o OUT R7F2
_| I X00000 ..... Defective unit input
To SD LD  X00001
AND DIF1

X00001 DIF1
_| |_| }_| SHR (DR0000,1) l_ X00001 ..... Conveyor movement [

SHR  (DR0000,1)

R7IFO Y00100 ]
_| I Y00001 ..... Defective unit output LD R7F0

Carry OUT Y00100

Program description |

e There exists a conveyor that has 16 stands and is moving to the right.

e Each time the conveyor moves one stand to the right, a pulse input enters X1.

e There is a sensor on the left end of the conveyor, and when a defective unit is placed on the conveyor, X00000 turns on.
X00000 (sensor input) and X00001 (conveyor movement) signals are as follows:

]
B

X00000

X00001

e As the conveyor moves to the right, the data is also shifted one bit at a time, and when data exits to the carry (on the right
end of the conveyor), the (Y00100) solenoid valve turns on and rejects the defective unit.

&3 Sensor (X00000) (Y00100)
bl6 b0 Solenoid valve
%% m<|r”1|r‘?1|m|r”1/\/\r{‘1|r“1|r”1|>m<|r?n
X00001 \_ \
X00000 onveyor movement Y00000
b16 b0
LI T ToToifodoloTo [ [0 ][]
SD (R7F2)~> C (R7F0)

Shifts one bit at a time
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Iltem number Application instructions-5 Name Shift left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
SHL (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 38 — Lower case: DW
Instruction format Number of steps
Condition Steps
SHL (d, n) 3 46 —
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d |I/O to be shifted OO | O O | O
N Nl'lmber of bits to be olololo o Thg constant is set in
shifted decimal.
Function
o Shifts the contents of d to the left (toward the upper digits) by n bits.
e Sets n bits of SD (R7F2) contents starting with the least significant bit.
e Sets the content of the nth bit from the most significant bit in C (R7F0).
) d
Before execution o bits |
[ CLITTTTT s | lsp
C (R7F0) SD (R7F2)
After execution
(] * ] [splsp splsl
jfe——— nbits ——>

Most significant bit (MSB) Least significant bit (LSB)

If d is a word: Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).

If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).
Notes |

e Ifnis equal to “0,” the shifting is not performed. The previous state is retained in C.

Program example |

X00000 RIF2 LD X00000
; OUT R7F2
LD  X00001
X00001 DIFI | E\ND DIFI
I i ISHL (DROOOD .1 ) SHL  (DRO000,1)
RIFO Y00100 LD R7F0
' OUT  Y00100

Program description

The R7F2 value is determined by the on/off of X00000.

The content of DR000O is shifted to the left by one bit when X00001 rises.

At this time, the value of R7F2 is set in b0 and the value of b31 (b15 of WR1) in R7FO0.

The Y00100 turns on/off depending on the b31 value of DRO000 (b15 of WR1) prior to the shift.
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Iltem number Application instructions-6 Name Rotate right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
ROR (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 47 — Lower case: DW
Instruction format Number of steps
Condition Steps
ROR (d, n) 3 75 —
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d |I/O to be rotated OO | O O | O
N E;;?:jr of bits to be olololo o gilcei ;:ﬁstant is set in
Function

e Rotates the contents of d to the right (toward the lower digits) by n bits.

e The content of the least significant bit is input to C (R7F0) while the content of C (R7F0) is input to the most significant bit.
This is repeated n times.

e The content of C (R7F0) is set in the nth bit from the most significant bit.

o The content of the nth bit from the least significant bit is set in C (R7F0).

Before execution | d |
* n bits »
| o [ [T [esfefn] []
i ] C (R7F0)
er execution L : \ \ J
[Bo1 [ [B3[BBI[C] [ ]~ [B]
[¢e———nbits —»]
Most significant bit (MSB) Least significant bit (LSB)
If d is a word: Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).
If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).

Notes |

e Ifnis equal to “0,” the rotation is not performed. The previous state is retained in C.

Program example |

LD  R000
RO0O0  DIFO
'—H il IROR (WR0000 ,1 ) }—‘ AND DIF0

[
ROR  (WR0000,1)
]

Program description

e When RO0O rises, WR0000 is shifted to the right by one bit.

At this time, the value of the least significant bit, b0, is set in R7F0, and the value of R7F0 immediately prior to the shift is
set in the most significant bit, b15.
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Iltem number Application instructions-7 Name Rotate left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
ROL (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 46 — Lower case: DW
Instruction format Number of steps
Condition Steps
ROL (d, n) 3 54 —
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d |I/O to be rotated OO | O O | O
N Number of bits to be olololo o Thg constant is set in
rotated decimal.
Function
e Rotates the contents of d to the left (toward the upper digits) by n bits.
e The content of C (R7FO0) is set in the nth bit from the least significant bit.
e The content of the nth bit from the least significant bit is set in C (R7F0).
Before execution
d
e n bits > |
[ [nfelml TTT T |
C (R7F0)
After execution
-— T
| | |C |Bl |B2 |B3 | Bn-ll
|<7 n bits —>|
Most significant bit (MSB) Least significant bit (LSB)
If d is a word: Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).
If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).
Notes
e Ifnisequal to “0,” the rotation is not performed. The previous state is retained in C.
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Program example

Xootor  DIft R7F0=0 L LD  X00001
I - ROL(DR0000,1) AND DIF1
ROL(DR0002,1) [
R7F0 =0

ROL  (DR0000,1)
ROL (DR0002,1)

Program description

e  When X00001 rises, the 64-bit data is shifted one bit at a time.
The space after the shift is filled with “0.”

Overall movement

=3
C b31 DR0002 b0 C b31 DR0000 b0 C(R7F0) \3:
[Jo<L1 | il {0 o}
o

DRO0000 b31
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Iltem number Application instructions-8 Name Logical shift right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
LSR (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 36 — Lower case: DW
Instruction format Number of steps
Condition Steps
LSR (d, n) 3 45 —
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d |I/O to be shifted OO | O O | O
N Nl'lmber of bits to be olololo o Thg constant is set in
shifted decimal.
Function

o Shifts the contents of d to the right (toward the lower digits) by n bits.

e “0”is set from the most significant bit to the nth bit.

e The content of the nth bit from the least significant bit is set in C (R7F0).

; d
Before execution | hits
| s[ TTTTTTT [
After execution € (RTFO)
m_’|0|0 0|0| | |_>(R7F0)
| n bits »|
Most significant bit (MSB) Least significant bit (LSB)
If d is a word: Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).
If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).

Notes |

e Ifnis equal to “0,” the shifting is not performed. The previous state is retained in C.

Program example |

X00001  DIF1 | LD  X00001
'—H it {LSR  (WR0000 ,1 ) }—‘ AND DIF1

[
LSR  (WR0000,1)
1

Program description

e  When X00001 rises, the content of WR0000 is shifted to the right by one bit.
At this time, “0” is set in b15 and the value of b0 immediately prior to the shift is set in R7F0.
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Iltem number Application instructions-9 Name Logical shift left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
LSL (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 36 — Lower case: DW
Instruction format Number of steps
Condition Steps
LSL (d, n) 3 45 —
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d |I/O to be shifted OO | O O | O
N Is\klllilgelgir of bits to be olololo o dT::i ;(;?,Stant is set in
Function

o Shifts the contents of d to the left (toward the upper digits) by n bits.
e “0”is set from the least significant bit to the nth bit.
o The content of the nth bit from the most significant bit is set in C (R7F0).

Before execution | . d |
le nbits

(] LTI TTT sl |

C (R7F0)

After execution
[8]*[] lo Jo 0 Jo]* [o]

< n bits »
Most significant bit (MSB) Least significant bit (LSB)

If d is a word: Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 15 (decimal).
If d is a double word: Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 31 (decimal).

Notes |

e Ifnis equal to “0,” the shifting is not performed. The previous state is retained in C.

Program example |

LD  X00001
X00001  DIF1
'—H I {LsL  (wR0000 ,1 ) }—‘ AND DIF1

[
LSL  (WR0000,1)
]

Program description

e  When X00001 rises, the content of WR000O is shifted to the left by one bit.
At this time, “0” is set in b0 and the value of b15 immediately prior to the shift is set in R7F0.
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Iltem number Application instructions-10 Name BCD shift right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BSR (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) [ ) ® 32 — Lower case: DW
Instruction format Number of steps
Condition Steps
BSR (d, n) 3 40 —
Bit Word Double word | &
R, | 1D, SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d |I/O to be shifted OO | O O | O
n Nt'lrnber of digits to be ololo|o o Thg constant is set in
shifted decimal.
Function
o Shifts the contents of d to the right (toward the lower digits) by n digits (1 digit is equivalent to 4 bits).
e “0”is set from the most significant bit to the nth digit.
e The digits from least significant bit to the nth digit are discarded.
Before execution | < n digits =|
After execution > Discarded
[0~ [loooo [ +—F—>Toooo | [ ]
¢ n digits »|
Most significant bit (MSB) Least significant bit (LSB)
If d is a word: Designates the shift amount, depending on the contents (0 to 3) of the lower 2 bits (b1, b0) of n (WX,

WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 3 (decimal).
If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 7) of the lower 3 bits (b2 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 7 (decimal).

Notes |

e Ifnis equal to “0,” the shifting is not performed.

Program example |

LD  X00001
X00001  DIF1
'—H I [BSR  (WR0000 ,1 ) }—‘ AND DIF1

[
BSR  (WR0000,1)
]

Program description

e  When X00001 rises, the content of WR0000 is regarded as BCD code and shifted to the right by four bits.
At this time, the values in the lower 4 bits (b3 to b0) are deleted and “0000” is set in the upper four bits (b12 to b15).

Before the shift

After the shift
H 1 2 3 H © 1 2 3
0000 0001 0010 0011
0001 0010 0011 0100 “piiered
Set to “0”
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Iltem number Application instructions-11 Name BCD shift left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BSL (d, n) DER | ERR SD \% C Upper case: W
° [ [ ) [ ) ® 32 — Lower case: DW
Instruction format Number of steps
Condition Steps
BSL (d, n) 3 39 —
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d |I/O to be shifted OO | O O | O
n Nt'lrnber of digits to be ololo|o o Thg constant is set in
shifted decimal.
Function
o Shifts the contents of d to the left (toward the upper digits) by n digits (one digit is equivalent to 4 bits).
e “0”is set from the least significant bit to the nth digit.
e The digits from the most significant bit to the nth digit are discarded.
. d
Before execution | - |
« n digits »
Discarded /
After execution | | | 0000 | p > | 0000 |<— Iz'
fe——n digits————»
Most significant bit (MSB) Least significant bit (LSB)
If d is a word: Designates the shift amount, depending on the contents (0 to 3) of the lower 2 bits (b1, b0) of n (WX,

WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 3 (decimal).
If d is a double word: ~ Designates the shift amount, depending on the contents (0 to 7) of the lower 3 bits (b2 to b0) of n
(WX, WY, WR, WM, TC). (Upper bits are ignored and considered as “0.”)
The n (constant) can be set to 0 to 7 (decimal).

Notes |

e Ifnis equal to “0,” the shifting is not performed.

Program example |

LD X00001
X00001  DIFI
'—H it {BSL  (WR0000 .1 ) }—‘ AND DIF1

[
BSL (WR0000,1)
1

Program description

e When X00001 rises, the content of WR0000 is regarded as BCD code and shifted to the left by four bits.
At this time, the data of the lower four bits are deleted and “0000” is set in the upper four bits.

Before the shift After the shift

H/O 2 3 4 H o2 3 4 ©
—
0001 0010 0011 0100 0010 0011 0100 0000

Deleted Set to “0”
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Iltem number Application instructions-12 Name Block transfer (MOVE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
MOV (d, s, n) DER | ERR SD \'% C
1 ° ° ° °
Instruction format Number of steps As per the table
Condition Steps below.
MOV (d, s, n) 4
Bit Word Double word | &
R, | 1D, SS, WR, DR, %
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d | Transfer destination head I/O O O
s | Transfer source head I/0 O O
N Number of bits (words) olololo o Thg constant is set in
to be transferred decimal.

Function

Before execution

After execution

Transfers n bits (words) betweensands+n—1tod+n—1.
The values between s and s + n — 1 are retained. However, if the transfer source and transfer destination ranges overlap, the
transferred values will be used.

’;— stn-1

n bits (words) =|‘

t d+n-1 d

If n is a word: The contents (0 to 255) of the lower 8 bits (b7 to b0) of n (WX, WY, WR, WM, TC) are set to the
number of bits (words) to be transferred.
If n is a constant: 0 to 255 (decimal) can be designated for the number of bits (words) to be transferred.
Notes

Use this instruction so thatd + n — 1 and s + n — 1 do not exceed the I/O range (R7BF, M3FFF, WRFFF, and WM3FF). If
the I/O range is exceeded, DER is equal to '1' and the transfer is performed to the maximum range.
If n is equal to “0,” the block transfer is not performed and DER (R7F4) will be set to “0.”

n Processing time (us) (Average)
Bit Word

1 153 124

16 165 154

32 166 197

64 175 282
128 199 430
255 226 780
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Program example

e The data in WMO000 to WMOIF is transferred to the area WR020 to WRO3F.

RO01 DIF0O |
} { | | MOV (WR020,WM000,32)
R7E4 Y00100
I O SET
LD  ROOI
AND DIFO
[
MOV (WR020,WM000,32)
]
LD R7F4
SET  Y00100
=
Program description o)
s
>
e 32 words of data are transferred. g
Transfer source area Transfer destination area
WMO000
WRO010
WMO020
WROIF
WMO3F
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Iltem number Application instructions-13 Name Copy
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
COPY (d, s, n) DER | ERR SD \% C
3 ° ° ° °
Instruction format Number of steps As per the table
Condition Steps below.
COPY (d, s, n) 4
Bit Word Double word | &
R, | 1D, SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d | Copy destination head 1/0 O O
s | Copy source head I/0 O[O ]| O O|]O0|0O|O
N Number qf bits (words) olololo o Thg constant is set in
to be copied decimal.
Function
e The value of s (bit, word) is copied fromdtod+n - 1.
e The value of s is retained.
e A bitis copied to bits and a word is copied to words.
‘ | S S S S | S S S | S | S | S |
LT_ d+n-1 d
|‘ n bits (words) —’(
If n is a word: The contents (0 to 255) of the lower 8 bits (b7 to b0) of n (WX, WY, WR, WM, TC) are set to the
number of bits (words) to be copied.
If n is a constant: 0 to 255 (decimal) can be designated for the number of bits (words) to be copied.
Notes
e Use this instruction so that d + n - 1 does not exceed the I/O range (R7BF, M3FFF, WRFFF, and WM3FF). Ifit exceeds the
I/O range, DER is equal to '1' and transfers to the maximum range.
e Ifnisequal to “0,” the block copy is not be performed and DER (R7F4) will be set to “0.”
n Processing time (us) (Average)
Bit Word
1 80 73
16 83 114
32 83 148
64 88 224
128 95 381
255 109 785
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Program example

The default value (H2020) is set in the range of WR0100 to WRO1FE.

R7E3 | LD R7E3
} { COPY (WR0100, H2020,255) [
COPY (WRO0100, H2020, 255)

]

Program description

WRO0100 to WRO1FE is considered as the communication data area and is filled with space code (H20) as the default value
during the first scan after RUN starts.
R7E3: The first scan ON after RUN

WRO0100 WRO0100 ry
Not fixed Not fixed H20 H20
H20 H20
D . . 255 words
. . (510 bytes)
After RUN
H20 H20
Not fixed Not fixed H20 H20 v
WROIFE WROIFE -
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Iltem number Application instructions-14 Name Block exchange (EXCHANGE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
XCG (d1, d2,n) DER | ERR SD \% C
3 ° ° ° °
Instruction format Number of steps As per the table
Condition Steps below.
XCG (dl, d2,n) 4
Bit Word Double word | &
R, | D, SS, WR, DR, %
Usable /0 x|y |™m|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
Exchange destination
dl head I/O O ©
d2 | Exchange source head I/O O O
N Number of bits (words) olololo o Thg constant is set in
to be exchanged decimal.
Function |
e Exchanges the contents of the n bits from d1 to d1 + n - 1 and the contents between d2 and d2 +n - 1.
e Bits are exchanged with bits and words are exchanged with words.
"7 n bits (words) 4"
¢ dl+n-1 dl
[T TT] [T T
[T TT] [T TT]
b a2
If n is a word: The contents (0 to 255) of the lower 8 bits (b7 to b0) of n (WX, WY, WR, WM, TC) are set to the
number of bits (words) to be exchanged.
If n is a constant: 0 to 255 (decimal) can be designated for the number of bits (words) to be exchanged.
Notes
e Use this instruction so that d1 +n—1 and d2 +n - 1 do not exceed the I/O range (R7BF, M3FFF, WRFFF, and WM3FF). Ifthey
exceeds the I/O range, DER is equal to '1' and the exchange is performed up to the maximum range with respect to the smaller number of
bits (words) specified in d1 and d2.
e Ifnisequal to “0,” the block exchange is not performed and DER (R7F4) will be set to “0.”
Program example
X00001 DIFI | LD _X00001
'—H It | XCG (WM000, WM100, 256) }—‘ I[AND DIF1
XCG  (WMO000, WM100, 256)
]
Program description
e  When X00001 rises, the contents of WMO000 to WMOFF are exchanged with the contents of WM100 to WMI1FF.
n Processing time (us) (Average)
Bit Word
1 139 120
16 338 159
32 528 207
64 918 284
128 1899 449
255 3695 779
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Iltem number Application instructions-15 Name NOT
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
NOT (d) DER | ERR SD \% C ”7 o Upper case: B
° ° ° ° °
Instruction format Number of steps 2 B Middle case: W
Condition Steps
NOT (d) 2 " o Lower case: DW
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d |I/O to be reversed o]0 O | O Oo| O §
Function )

e Reverses the contents of d.

Before execution

Lol fofoofolofrfafifofo]o]o]

e | LU

Lo Lo ofolafuefrlvlofolofofr[i]s]r]

Notes |

e Use edge trigger as the startup condition for this instruction.

Program example |

LD  R000
AND DIF0

| R000  DIFO [
| { | { | NOT (WR0000) H
NOT WR0000

]

Program description |

e  When R0O0O rises, the content of WR0000 is reversed.

Example) If WR0000 is H1234, WR0000 = HEDCB after the instruction is executed;
WRO0000 = H1234 when executed again
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Iltem number Application instructions-16 Name Two's complement (NEGATE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
NEG (d) DER | ERR SD \% C Upper case: W
° [ [ ) [ ) ® 22 — Lower case: DW
Instruction format Number of steps
Condition Steps
NEG (d) 2 29 —
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
d |I/O to take complement O | O O| O
Function |

e Calculates two's complements of d (Reverses each bit contained in d and adds “1.” However, C (R7F0) remains
unchanged).

Before execution |1|1|0|0|1|l|0|0|0|0|0|1|1|0|1|0|

VLR
nnnEnnnnnnnHNnnnn

After execution |0|0|1|1|0|0|1|1|1|1|1|0|0|1|1|0|

Notes |

e Use edge trigger as the startup condition for this instruction.

Program example |

LD  R000
AND DIF0

| ROQ0  DIFO
{ | {1 NEG (WR0000) H [
| NEG WRO0000

]

Program description |

e  When R0O0O rises, 2's complement of the content of WR0000 is obtained.
Example) If WR0000 is H1234, WR0000 = HEDCC after the instruction is executed;
WRO0000 = H1234 when executed again
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Iltem number Application instructions-17 Name Absolute value
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
ABS (d, s) DER | ERR SD \% C Upper case: W
° [ [ ) ® $ 30 — Lower case: DW
Instruction format Number of steps
Condition Steps
ABS (d, s) Word 3 4 —
Double word 4
Bit Word Double word | &
R, | TD,SS, WR, DR.| %
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d /O after absolute value is olo olo
taken
s !/O before absolute value olololololololo
is taken
Function
e Given s is signed, set the absolute value of s in d.
e Ifsis positive or 0: The content of s is set to d. C (R7F0) is set to “0.”
e Ifsis negative: Two's complements of the contents of s are set in d. C (R7F0) is set to “1.”
e Perform with d and s as both words or both double words.
Example:
RO00  DIFO
}—1 F— F—  ABS (WR0000, WM0000) H
(When the value of WM is positive or 0) (When the value of WM is negative)
WMO0000 = HAC1A WMO0000 = HCC1A
d*es d s+l
R7F0 R7F0
wmo000 lo[1lolol [ Tofolofololi[1ToliTo] [o] wmoooo[1[1 ol [1Tololofololi [1ToliTo] [o]
s S
ﬂ iolol[1Jolo[1 Tt i TaTJololtfol1
+ i
wro000 [otTololiTilolololofoliifolifol [ol wr0000 lololi i ool i Ti i olol1TiTol [1]
d d
e  When s is a word: 0 to 32767 (decimal) correspond to HOOO0 to H7FFF (hexadecimal).
—32768 to —1(decimal) correspond to H8000 to HFFFF (hexadecimal).
e  When s is a double word: 0 to 2147483647 (decimal) correspond to H00000000 to H7FFFFFFF (hexadecimal).
—2147483648 to —1 (decimal) correspond to H80000000 to HFFFFFFFF (hexadecimal).
Notes
e Use edge trigger as the startup condition for this instruction.
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Iltem number Application instructions-18 Name Binary — BCD conversion
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BCD (d, s) DER | ERR SD A% C Upper case: W

7 ® ° L] o 79 — Lower case: DW

Instruction format

Number of steps

Condition Steps
BCD (d, s) Word 3 89 —
Double word 4
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d | 1/O after conversion (BCD) O | O OO

(BIN)

I/0 before conversion

Function

o The result of the content conversion of s from binary to BCD is output to d.
o Ifthe conversion result of s exceeds the number of BCD data digits in d, DER (R7F4) is set to '1' and the instruction will not

be executed.
If s is a word:

If s is a double word:

Before execution s

set s so that HO000 < s £ H270F (0 to 9999).
set s so that HO0000000 < s £ H5F5SEOFF (0 to 99999999).

C— !/ r— 4/ [— F—
ol T Tols oo o [o T2 [ ] ]]

(Binary)
1B4FH=6991
After execution d
C— 6 /7 [— 99—/ [— 9~/ [— 17
‘0‘1‘1|0|l|0|0|1|1|0|0|1|0|0|0|1| (BCD)
Combinations of d and s.
d S
Word Word
Double word Double word
Notes |
e Ifa data error occurred, the previous contents of d are retained.
Program example |
X00000 | LD X00000
I 1 BCD (WMO0010, WR000 ) [
BCD (WMO0010, WR000)

]

Program description

e When X00000 turns on, the content of WRO000 is converted from binary to BCD and output to WM0010.

WRO000

WMO0010

HI1B4F
After conversion
H6691

5-90



Chapter 5 Instruction Specifications

Iltem number Application instructions-19 Name BCD — Binary conversion
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BIN (d, s) DER | ERR SD \% C Upper case: W
7 ® ° L] o 49 — Lower case: DW
Instruction format Number of steps
Condition Steps
BIN (d, s) Word 3 75 —
Double word 4
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | ™| cucr |wx|wy|wM| Tc | DX | DY |DM § Other
d | 1/O after conversion (BIN) O | O OO
s z/é)CI]J)e)fore conversion olololololololo
Function

o The result of the content conversion of s from BCD to binary is output to d.

If the contents of s are not BCD data (if A through F is included in the data), DER (R7F4) is set to 'l' and the conversion
will not be executed (d remains unchanged).

Before execution s

— 6 /™ [— 97 7™ [— 977/ [~ 1™
|0|1|1|O|l|0|0|1|1|0|0|1|0|0|0|1| (BCD)
After execution d
| — B ™ — 4 ™/ — F ™
|0|0|0‘l|1|0|1|1|0|1|0|0|l|l|l|1| (Binary)

Combinations of d and s.

d S
Word Word
Double word Double word

Notes |

e Ifa data error occurred, the previous contents of d are retained.

Program example |

00000 | LD X00000
f | BIN (WM0010, WR000 ) [
BIN (WM0010, WR000)
1

Program description

When X00000 turns on, the content of WR0O00 is converted from BCD to binary and output.
WRO000 H6691

After conversion
WMO0010 H1B4F
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Iltem number Application instructions-20 Name Decode
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
DECO (d, s, n) DER | ERR SD \'% C
1 ° ° ° °
Instruction format Number of steps As per the table
Condition Steps below.
DECO (d, s, n) 4
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
d | Decode destination head /O O
s | Word I/O to be decoded O[O0 O] O
Number of bits to be .
0| qecoded O |1 to 8 (decimal)
Function

e Decodes the lower n bits of s to 2" and outputs '1' to the decoded bits in the bit rows between d and d + 2" — 1 (where n =1
to 8). Note that the value “0” is output for bits other than the decoded bits in the bit row d + 2" — 1.
e Ifnis “0,” the instruction will not be executed, and the contents of d to d + 2" — 1 remain unchanged.

bl5 b7 b0 d+2"-1 d+B
| [ e | o] L] [o]o]
~_ 7/
n bits (n=1 to 8) 2"
Notes |

e Use this instruction so that d + 2" 1 does not exceed the I/O range (R7BF and M3FFF). If it exceeds the I/O range, DER is
equal to 'l' and the decoding is performed at the maximum range starting from d.
e Use1to8forn.

Program example

LD  R100

| Rllqo D|IF|1 T AND DIFl1
| 1T 1T | DECO (R000, WX0000, 4) [

DECO (R000, WX0000, 4)
]

Program description

e When WX0000 = HOOOF, ROOF, which is the 15th bit from R000 among the bits indicated by the lower four bit values of
WX0000, is set to “1” upon leading of R100.

Processing time (us)
Average Maximum
105 -
115 -
195 -
195 -
317 -
481 -
829 -
1586 -

=

XL [N | |W|N|—
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Iltem number Application instructions-21 Name Encode
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
ENCO (d, s, n) DER | ERR SD \% C
1 ° ° ° 1
Instruction format Number of steps As per the table
Condition Steps below.
ENCO (d, s, n) 4
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d | Decode destination head /O O | O
s | Word I/O to be encoded O
N Number of bits to be O |1 to 8 (decimal)
encoded
Function

e Encodes the bit location 2" in the range between s and s + 2" — 1 where the bit is “1,” and outputs the result to d (n =1 to 8).
Upper bits (16-n) of d are set to “0.”

e Ifnis “0,” the instruction will not be executed and the contents of d retain the original values.

e Ifthere are more than one bits that are set to “1”” between s and s + 2" — 1, the upper bit location will be encoded.

o Ifall the bits from s to s + 2" — 1 are '0', '0' is output to d, and C (R7F0) is equal to '1." In other cases, C (R7F0) is set to '0.'

s+2"-1 s+B s bls b7 b0
o] 1] lofo] [ o
~ /
2" n bits (1 to 8)
Notes |

e Use this instruction so that s + 2" 1 does not exceed the I/O range (R7BF and M3FFF). Ifit exceeds the I/O range, DER is
set to '1' and the encoding is performed at the maximum range starting from s.
e Use1to8forn.

Program example

LD  X00001

AND DIF]

[

ENCO (WR0000, R000, 4)
]

X00001 DIF1 |
|  f {1 { ENCO (WR0000, R000, 4) H

Program description

e Upon the leading of X00001, the most significant bit that is set to “1” is detected within the row of bits R000 to ROOF (2* -1
= 15 bits), and a four-bit binary number is set in the word I/O of d.
Example) If“1” is set in the 7th and 6th bits of R000 to ROOF, HO007 is set in WR0000.

Processing time (us)
Average Maximum
128 —
128 —
128 —
187 -
126 —
126 —
126 —
126 —

=

XL [N | |W|N|—
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Iltem number Application instructions-22 Name Bit count
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
BCU (d, s) DER | ERR SD A% C Upper case: W
° [ [ ) [ ) ® 33 — Lower case: DW
Instruction format Number of steps
Condition Steps
BCU (d, s) Word 3 42 —
Double word 4
Bit Word Double word | &
R, | TD,SS, WR, DR,| %
Usable /0 x| vy |™M| cucr |wx|wy|wMm|Tc |DX | DY |DM é Other
d | Number of bits set to 1 O | O
s i/e(t)ttilallt counts the bits olololololololo
Function

e Of the contents of s (16 bits for word and 32 bits for double word), the number of bits that are set to “1” are output to d (0 to

32).

1532)

15 5 0|

dl LI

Ll Tl

0
1

Number of bits that are set to "1"

Program example |

| X00002 DIF2
1} 1| |

LD  X00002

AND DIF2

BCU (WR0000, DR0020) H

[
BCU (WR0000, DR0020)

]

Program description

o At the leading edge of X00002, the number of bits that are set to “1” among the data input to DR0020 is counted, and set to

WRO0000.
Example)

In the case of

—

A r—7—r—l—r—4—r—F—r—1l—r—5—r—3—
pRr0020 = |10]1]ofo]1]1]1]o[o[o[1]o[1]o[o]1]1]:]1]ololo]1 o] t]o[t]ofo[1]1]

the number of bits set to "1" is 16 (decimal).
Therefore, the result is WR0000 = H0010.
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Iltem number Application instructions-23 Name Swap
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
SWAP (d) DER | ERR SD \' C
° ° ° ° °
Instruction format Number of steps 25 —
Condition Steps
SWAP (d) 2
Bit Word Double word | &
R, | TD, SS, WR, DR, %
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
d /O to be exchanged O | O
Function |
e Swaps the upper 8 bits and lower 8 bits contained in d.
(Before execuion)d —{ofofo[1[1]1]o[1]ol1]i]o]i]i]o]i]
(afterexceutiond o1 [1]o[1]1]o[1]ofofof1]1]1]o]4]
Notes |
e Use edge trigger as the startup condition for this instruction.
Program example |
X00000  DIF0 LD X00000
'—H {1 I SWAP (WR0010 ) }—‘ AND DIF0

[
SWAP (WR0010)
]

Program description

e The upper and lower bits of WR0010 are swapped at the leading edge of X00000, and are stored in WR0010.
WRO0010  HI1234 Before execution
WRO0010  H3412 After execution

Note: Since a scan is executed when there is no leading edge DIF0, the upper and lower bits of WR0010 are swapped every
time a scan is executed.
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Iltem number Application instructions-24 Name Unit
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
UNIT (d, s, n) DER | ERR SD \% C
3 ° ° ° °
Instruction format Number of steps As per the table
Condition Steps below.
UNIT (d, s, n) 4
Bit Word Double word | &
R, | 1D, SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
Unity result write
d destination I/O 00
s | Unity destination head I/O O
N qubers of words to be 0 |n=01to 4
united
Function
e Sets the values in the lower four bits of each of the n (1 to 4) words starting from s to the lower four bits of each word in d.
e Ifnis 1 to 3, the bits not set in d will be “0.”
e The data stored in s to s + n — 1 will be retained even if UNIT is executed.
e Use this instruction so that s + n - 1 does not exceed the I/O range (WRFFF and WM3FF). If it exceeds the I/O range, DER
is equal to '1" and the lower four bits within the range between s and I/O will be set in d.
Upper digits Lower digits
I 1T 1 T 1 T T T T Whennis 1:B2toB4ofdare0
When n=4 Abit B4 B3 | B2 | Bl Whennis 2 : B3 toB4 ofdare 0
| |IS| A 4 u T When n is 3 : B4 of d is 0
s Bl
T 1
st1 B2
T 1
st+2 B3
T 1
s+3 B4
Ignored
Notes
e  When n=0, it is not executed.
e When n>5, it is not executed.
Processing time (us)
n -
Average Maximum
0 75 -
1 100 -
2 103 -
3 106 -
4 109 -
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Program example

| XOPQOI DIIFIO
11

LD  X00001

AND DIF0

[

UNIT (WY0010, WR0000, 3)
1

UNIT (WY0010, WR0000, 3) H

Program description

A 3-digit BCD input display device is connected to the WY0010, and each digit displays WR0000 to WR0002 data
independently. (Only the lower four bits are considered the valid data for WR0000 to WR0002.)

Input

28-point type

Output,

3-digit BCD input display device
Line No. Conveyor No. Product No.

Py Earg %
onulunu

Y111to Y108 Y107to Y104 Y103 to Y100
7Y

A
WR0002
(Line No.) Data “3”
WRO0001
(Conveyor No.) Data “2”
WRO0000
(Product No.) Data “7”
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Iltem number Application instructions-25 Name Distribute
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
DIST (4, s, n) DER | ERR SD \'% C
1 ° ° ° °
Instruction format Number of steps As per the table
Condition Steps below.
DIST (4, s, n) 4
Bit Word Double word | &
R, | TD,SS, WR, DR.|
5 Usable /0 x| v |™M|cucr |wx|wy|wM|Tc |px|DY |DM| 8 Other
4 d Distribution result write o
= destination head I/O
5; s | 1I/O to be distributed O|lO0| 0| O O
- Number of words to be _
" | distributed O [n=0tod4
Function

e Distributes s into four bit sections and sets to the lower four bits of the n words starting from d.
e The upper 12 bits of the range d to d + n — 1 will be “0.”
e The value of s will be retained even if DIST is executed.
e Use this instruction so that d + n - 1 does not exceed the I/O range (WRFFF and WM3FF). If it exceeds the I/O range, DER
is equal to '1' and the distribution data for s will be set in the lower four bits within the range between d and the 1/0.
Upper digits Lower digits
When n=4: IIIIII|III|II||
4bits * B4 B3 B2 Bl
T T | |
d 0o Bl
T 1
dt1 | g&———> B2 <
T 1
dR2 | g B3 <
T 1
X I — B4 [*

Notes

e  When n=0, it is not executed.

Processing time (us)
Average Maximum
62 -

87 -

90 -

92 -

94 -

AW |—=|O| D
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Program example

| XOII(?Ol D|1F|0 T
| 1T U] | _DIST (WR0000, WX0000, 4) H

LD  X00001

AND DIF0

[

DIST (WR0000, WX0000, 4)
]

Program description |

A 4-bit 4-digit Digit switch is connected to the WX0000, and the data for each digit is stored in WR0000 to WR0003 as
independent data.

Input I

28-point type

Output

e
o@u-unugu

X015 to XTIZ X011 to X008 X007 to X004 X003 to X000

WR0003
=H0009

WR0002
=H0007

WR0001
=H0004

WR0000
=H0006

A

A
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Iltem number Control instructions-1 Name Normal scan end
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
END DER | ERR SD \% C
° ° ° ° °
Instruction format Number of steps 714 —
Condition Steps
END 1
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other

Function

anN3

Indicates the end of a normal scan program. (The execution of this instruction returns to the beginning of the program, and
a normal scan is executed.)

This instruction is not required when there are no subroutine programs or interrupt scan programs.

If there is a subroutine program or interrupting program, write this instruction at the end of the normal scan program.

This instruction is used only once in a program. Do not use any startup conditions with this instruction.

Notes

The END instruction is checked prior to the execution, and if there is an error, the following error codes are set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code Special internal output Error code Error description

HO0010 There is no END instruction.
34 WRF001 HO0022 There are two or more END instructions.

H0032 A startup condition is used with the END
nstruction.

Instruction for use |

Normal scan program
i O
END END instruction
SB n ] Subroutine program
v
INT n M Interrupt program
v
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Iltem number Control instructions-2 Name Scan conditional end
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
CEND (s) DER | ERR SD v C Upper case :
[ [ [ ) ° 5 — Conditions
Instruction format Number of steps do not meet
Condition Steps Lower case :
CEND (s) 2 707 — Conditions meet
Bit Word Double word | &
R, | D, SS, WR, DR,| %
Usable /0 x|y M| cucr |wx|wy|wM TC |DX|DY |DM é Other
s | Scan end condition O|l0O0|O
Function

e Ifthe scan end condition (s) is on, the execution of this instruction returns to the head of the scan program and executes the
program.

e If(s) is off, the next instruction is executed.

e This instruction can only be used in normal scan programs, and can be used as many times as desired. g

o This instruction can specify a startup condition. In this case, if the startup condition and (s) are both on, this instruction is z

executed. O
Notes

e The CEND instruction is checked prior to the execution, and if there is an error, the following error codes are set in the
special internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code | Special internal output Error code Error description

34 WRF001 H0023 The CEND instruction is found after the END
instruction.

Instruction for use

Program head )
Normal scan program When R000 is on, to

program head

instruction is executed.
When RO01 is on, to
program

—lWhen RO0O is off, the next

Normal scan program

— CECTC )

When ROO1 is off, the next
—l instruction is executed.

Normal scan program

END
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Iltem number Control instructions-3 Name Unconditional jump (JUMP)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
JMP n DER | ERR SD \% C
° 1] ° ° °
Instruction format Number of steps 32 —
Condition Steps
JMP n 2
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
n |Code number O |0 to 255 (Decimal)

Function

e If the startup condition of JMP n switches on, the control jumps the program from this instruction to the LBL n of the same
code number. Always use JMP n and LBL n in pairs.

o Ifthe startup condition is not established, the next instruction will be executed.

e To set this instruction in conjunction with other instructions in the same arithmetic-operation box, insert this instruction at
the end of the box.

e The JMP n instruction is valid only within the same scan program. (A jump to a subroutine or interrupt scan cannot be
performed from a normal scan, nor vice versa.)

e Nesting of JMP n instructions is possible, but note so that an overload error does not occur.

Notes

e This instruction is checked prior to the execution, and if there is an error, the following error codes are set in the special
internal outputs R7F3 and WRFO015. In this case, jump is not performed and the next instruction will be executed.

Special internal output Error code Error description
R7F3=1 WRFO015 HO0015 There is no LBL n.

H0040 A jump is attempted to a different program area.

Instruction for use

e When the startup condition turns on, it jumps to LBL n.

— JMP n Il o Ifthere is a timer within the program it jumped to, the progress value is updated,

but since instructions are not executed, output will not be turned on even if the
Program ON conditions are met.
Program
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Iltem number Control instructions-4 Name Conditional jump
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
CIMP n (s) DER | ERR SD \% C Upper case :
° 1] ° ° L 3 — Conditions
Instruction format Number of steps do not meet
Condition Steps Lower case :
CIMP n (s) 3 32 — Conditions meet
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
n | Code number O |0 to 255 (Decimal)
s [Jump condition O] 0|0
Function

e Ifthe jump condition (s) of CJIMP n(s) switches on, the control jumps the program from this instruction to the LBL n of the
same code number. Always use CJMP n(s) and LBL n in pairs.

e Ifthe startup or jump condition is not established, the next instruction will be executed.

e To set this instruction in conjunction with other instructions in the same arithmetic-operation box, caution must be used
because the jump takes place without performing the operations specified after the instruction.

e The CIMP n(s) instruction is valid only within the same scan program. (A jump to a subroutine or interrupt scan cannot be
performed from a normal scan, nor vice versa.)

o Nesting of CIMP n(s) instructions is possible, but note so that an overload error does not occur.

CJMP n (s)

Notes

e This instruction is checked prior to the execution, and if there is an error, the following error codes are set in the special
internal outputs R7F3 and WRFO015. In this case, jump is not performed and the next instruction will be executed.

Special internal output Error code Error description
R7F3=1 WRFO015 HO0015 There is no LBL n.

HO0040 A jump is attempted to a different program area.

Instruction for use |

_R& e When the startup condition and the RO00 jump condition bit I/O are both on, it

jumps to LBL n.

o Ifthere is a timer within the program it jumped to, the progress value is updated,
but since instructions are not executed, output will not be turned on even if the
ON conditions are met.

Program

Program
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Syntax of JMP, CJMP

1] LBL n with the same code number as the code
number n of the JMP instruction is required.

IMP 1 » If JMP 1 is executed when there
isno LBL 1, an LBL undefined
gram A .
error occurs. JMP 1 will do
LBL 2

nothing and execute the next
processing of program A.

2] Jump is not permitted to outside the area in which the JMP
instruction resides.

Program head . .
g MP 1 o When the JMP 1 instruction
Normal scanarea 1y 7 |, is executed, since LBL 1 is
IMP 2 not in the normal scan area,
LBL3 e n . "
a "jump outside the area
END error will be generated. The
HEI% 3 JMP 1 instruction will do
Subroutine area LBL 2 [ nothmg' and execute the next
JMP 4 | — processing of program.
RTS
SB o JMP 2 to JMP 7 perform
LBL 4 [« imil .
Subroutine area JMP 5 Simifar processing.
LBL 6 |
PTS
INTO
Interrupt scan area  JIMP 6 [—
LBL S
JMP 7
LBL 1
RTI

3] Code number n of the JMP instruction and the LBL n with
the same code number may not be overlapped.

IMP 5
A] LBL 5:|

B] LBLS

o In the pre-operation process, the
label instructions A] and B] have 5
as the code numbers, so a duplicate
definition error will occur.

4] Nesting of JIMP instructions is allowed.

IMP O ™|
IMP 1
Bl

IMP 2
LBL 1
LBL0*—
IJMP 3 —]
LBL2*

IMP 4}

LBL 3
LBL 4

5] The JMP instruction can jump to a location before the

instruction itself.

6] An overlap of IMP instructions with the same code
number is valid.

JMP 5

JMP 5 —

CIMP 5

A 4

LBL 5 <

7] A startup condition can be programmed with respect to
JMP instructions.

Startup condition

I X00000 X00001 |

i Xx00002] | o If a jump is performed
pemofpozzzzzzziizzzll LIMROL L from JMP 0 to LBL 0,
' Program A| | | Programs A,Band C
i | will not be executed.
i | Program B | i
i X(0003 i
S AN Program €1}

LBLO

8] The CIMP instruction also follows the same syntax as 1]
through 7].

Note 1:  When a JMP instruction jumps to LBL, the status
of each I/O between JMP and LBL is retained.

However, the timer progress value will be updated.

o 1 X00000 turns on after
X00001 turns on, the
progress value of TDO will
be updated even if a jump
is performed from JMP 1
to LBL 1. If X00000
remains on, TDO will not
turn on even if its progress
value exceeds 100.

Note 2: If the JMP instruction is used in conjunction with

the MCS or MCR instruction, the following actions
will result, so exercise caution when programming.

 X00000
JMP 1

Program
X001 O ’

Program

o When JMP 2 does not
jump, Y00100 will turn on
when X00001 and X00002
are both on.

o When JMP 2 does jump, if

X00000 is on, Y00100 will
o JMP 0 will jump to LBL 0, which is a &?OOZ—O‘ follow the on/off of
LBL 0 location before the JMP instruction. MCR( XDO/O(EPZ fr ;%aggéelss of the
CIMP1(X00000) e When input X00000 turns on, the loop ————( on/otto ’
between LBL 0 and JMP 0 is escaped
|: JMP 0 by jumping from CJMP 1 (X00000) to
LBL 1 LBL 1. L . .
L . Note 3: Do not create a circuit that jumps to outside from
o If there is no instruction as CIMP 1
(X00000) to escape from the loop, the between MCS and MCR.
loop from LBL 0 to JMP 0 will
continue endlessly.
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Iltem number Control instructions-5 Name Label
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
LBLn DER | ERR SD \% C
° ° ° ° °
Instruction format Number of steps 0.5 —
Condition Steps
LBLn 1
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM é Other
n |Code number O |0 to 255 (Decimal)

Function

e This instruction indicates the destination of the jump when the JMP n or CJMP n instruction is executed (n is always used in
pairs).

e The n in the LBL n cannot be used multiple times in the same program.

e This instruction itself does not perform any operation.

e Even if a startup condition is used with LBL n, it will be ignored.

Notes

o This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code | Special internal output Error code Error description
34 WRF001 H0001 Duplicate definition of LBL

Instruction for use

R [MP 0 |-|co000)
[WR0000 =wR0000  +1 | -{(00002)

[LBL 0 -{(00003)

Rjp0 [ImP 1 L-{(00004)
[WR0000 =WR0000 -1 | H00005)

[LBL 1 -{(00006)

e  When R100 is on, JMP 0 will be executed but JMP 1 will not be executed.
Therefore, the content of WR0000 will decrement by one during each scan.
e  When R100 is off, IMP 0 will not be executed but JMP 1 will be executed.
Therefore, the content of WR0000 will increment by one during each scan.
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Iltem number Control instructions-6 Name FOR
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FOR n (s) DER | ERR SD \Y C
° 1] ° ° °
Instruction format Number of steps 33 —
Condition Steps
FOR n (s) 3
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
n |Code number O |0 to 49 (Decimal)
s | Number of times repeated O] 0O
Function
e Jumps from the NEXT n of the same code number to this instruction.
e If the number of times repeated (s) is greater than 0, the instruction following the FOR n (s) is executed.
o If the number of times repeated (s) is equal to 0, it jumps to the instruction following the NEXT n.
e Use FOR n (s) and NEXT n in pairs. Also, place the NEXT n after FOR n.
e The FOR n (s) may not be used more than once.
.

Use the FOR n (s) and NEXT n in the same program area. (It is not allowed to include FOR n (s) in the normal scan and
NEXT n in the subroutine area.)

e The FOR n (s) to NEXT n nesting can be made up to five levels.

Notes

o This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code | Special internal output Error code Error description

34 WRF001 H0001 Duplicate definition of FOR

e Ifan error is generated during the execution of the instruction, an error code will be set in the special internal outputs R7F3
and WRF015, and the following program will be executed.

Special internal output Error code Error description
HO0017 NEXT undefined

HO0043 FOR to NEXT error

R7F3=1 WRFO015 HO0044 Area error for NEXT

H0045 FOR to NEXT nesting error

HO0046 FOR nesting overflow

Instruction for use

e For the instruction instruction, see NEXT n.
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Iltem number Control instructions-7 Name NEXT
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
NEXT n DER | ERR SD \% C
° 1] ° ° °
Instruction format Number of steps 38 —
Condition Steps
NEXT n 2
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
n |Code number O |0 to 49 (Decimal)

Function |

e Subtracts 1 from the number of times repeated (s) for the FORn (s) instruction of the same code number, then jumps to
FORn (s).

Notes |

NEXT n

e This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRFO001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code Special internal output Error code Error description
34 WRFO001 H0003 Duplicate definition of NEXT

e Ifan error is generated during the execution of the instruction, an error code will be set in the special internal outputs R7F3
and WRFO015, and the following program will be executed.

Special internal output Error code Error description
R7F3=1 WRFO015 HO0016 FOR undefined
HO0046 FOR nesting overflow

Instruction for use

R000 DIFO e When ROO0O is turned on, the progress value (TC n) of the timer or counter is
— xgggg? - (5)12 — cleared with 0 for 512 points.
When e Once the FOR to NEXT starts, the instruction keeps executing until (s) is “0.”
WRO0000 > 0 ?gg(%%%%?‘))oz)o e FORO (WR0000) performs instructions after TCO (WR0001) = 0 while
WRO0001 = WR0001 + 1 WRO0000>0, subtracts “1” from WR0000 at NEXTO, then jumps to FOR0
NEXT 0 (WR0000).
When e FORO (WR0000) jumps to the next instruction within the current box upon
WR0000 = 0 WRO0000 = 0.
To the next program
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Syntax of FOR to NEXT

1] A NEXT instruction with the same code number as the
code number n of the FOR instruction is required after
the FOR instruction.

FOR 1 (WR0010)
o NEXT undefined error

Program ! " .
The NEXT instruction with
NEXT 2 respect to the FOR instruction
| does not exist within the user

program.

e FOR undefined error
The FOR instruction does not exist
before the NEXT instruction.

Program

NEXT 5

FOR 5 (WMO4F)
e NEXT to FOR error
The NEXT instruction exists
before the FOR instruction.

Program

2] An overlap of FOR and NEXT instructions with the
same code number n is not allowed.

e FOR duplicate-definition error
A FOR instruction with the same
code number n is programmed.

o NEXT duplicate-definition error
A NEXT instruction with the same
code number n is programmed.

FOR 3 (WR10)

Program

NEXT 3

Program

FOR 3
Note: FOR and NEXT duplicate-

definition errors will occur
during operation pre-processing.

Program
NEXT 3

3] FOR and NEXT must be within the same area.

Program head

FOR 1(WR0001)
FOR 2(WR0002)
END

Normal scan

SB1
Subroutine N

EXT 2
SB1 FOR 3(WR0003)
RTS

SB2
NEXT 3

FOR 4(WR0004)
RTS

Subroutine
SB2

INTO
NEXT 4
NEXT 1
RT1

Interrupt scan

4] Use FOR to NEXT as a nest.

FOR 1 (WMO001)
FOR 2 (WMO002)

FOR 1(WMO001) to NEXT 1 will execute
normally.

o Nesting error
When WMO002=0
Since FOR 1(WMO001) to NEXT 1 is
prioritized, jump will not be performed
over NEXT 1 from FOR 2 to NEXT 2.

NEXT 1

At this time, NEXT 2 generates a FOR
rogram 2 undefined error.

NEXT 2 When WMO002 0

FOR 2 will not do anything. Therefore,
NEXT 2 will generate a FOR 2
undefined error.

5] Itis possible to escape from a FOR to NEXT loop
using a jump instruction.

FOR 1 (WM001) The FOR 1 to NEXT 1 loop is

escaped when X00000 turns on
before the loop has been repeated
for the set number of repeats
(content of WMO001).

CIMP 10 (X00000)
NEXT 1

LBL10

6] FOR to NEXT may be nested up to 5 levels. When a
subroutine is included, the FOR to NEXT within the

subroutine is counted.

—FOR 1(WR0001)
FOR 2(WR0002)
— FOR 3(WR0003)
FOR 4(WR0004)
FOR 5(WR0005)
FOR 6(WR0006)

NEXT 6
NEXT 5
NEXT 4
— NEXT3
NEXT 2
— NEXT1

o Nesting overflow error

7] Do not include a startup condition between FOR and
NEXT. If a startup condition is required, create a
circuit as shown below:

X00000,
X0 H

[Operation description]
When X00000 is off, program C is
repeatedly executed for the
number of WM 1 times.
When X00000 is on, program C is
not executed since a jump is
performed from JMP 1 to LBL 1.

Program C

NEXT 1
LBL 1

8] The number of repeats may be modified within the
program.

WR0010=20
FOR 1(WR0010 .

Program A
ROO5

— ——{WRo010-1H

Program B

The content of WR0010
decrements by 1 and a jump is
performed to FOR 1 (WR0010).

e When ROO0S is off
Program B is executed after program A is repeated 20
times.

o When R0OS is on
The repeat counter WR0010 changes to 1, and since the
NEXT 1 processing subtracts 1 from it, the content of
WRO0010 becomes 0. Therefore, the repeating of
program A is terminated and program B is execute
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Iltem number Control instructions-8 Name Call subroutine
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
CALn DER | ERR SD \% C
° 1] ° ° °
Instruction format Number of steps 24 —
Condition Steps
CALn 2
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM é Other
n |Code number O |0to 99 (Decimal)

Function

If the startup condition of CAL n is on, this instructions executes the subroutine program (the program sandwiched by SB n and
RTS) of the same code number.

If the startup condition is off, the next program is executed.
Up to 5 levels of CAL (nesting) for another subroutine can be performed within a subroutine.
It is possible to call a subroutine from within an interrupt scan program.

CALn

Notes

If an error is generated during the execution of the instruction, an error code will be set in the special internal outputs R7F3 and
WRFO015, and the following program will be executed.

Special internal output Error code Error description
R7F3=1 WRFO015 HO0013 SB undefined
H0041 Nesting error

Instruction for use |

e When R0O0O is on, a subroutine program is executed by CAL n. After
R000 RO00 turns RO00 turns

the execution, the program is re-executed from the code following the
ON OFF ’
I caun | CAL.

e When R0O0O is off, the subroutine program is not executed, and the

Other program .
next program is executed.

SBn |‘

Subroutine program

RTS

5-109



ugs

Chapter 5 Instruction Specifications

Iltem number Control instructions-9 Name Start subroutine program
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
SBn DER | ERR SD \% C
° 1] ° ° °
Instruction format Number of steps 0.5 —
Condition Steps
SBn 1
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM é Other
n Code number O 0 to 99 (Decimal)
Function
e This instruction indicates the start of a subroutine program (processing is not performed).
e The n in the SB n cannot be used more than once in the same program.
e Even if a startup condition is used for SB n, it will be ignored.
e Always use SB n and RTS in pairs.
.

Code the SB n to RTS subroutine program after the END instruction.

Notes

This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code Special internal output Error code Error description
34 WRFO001 H0004 Duplicate definition of SB
HO0013 SB undefined

Instruction for use |

END

SB 0

Subroutine 0 program

SB 1

Subroutine 0.1 program

RTS

A

SBO SB1

e When CAL 0 is executed, SB 0 to RTS is executed as a subroutine.
e When CAL 1 is executed, SB 1 to RTS is executed as a subroutine.
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Iltem number Control instructions-10 Name End of subroutine program (RETURN SUBROUTINE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
RTS DER | ERR SD \% C
° ° ° ° °
Instruction format Number of steps 25 —
Condition Steps
RTS 1
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM é Other

Function

e This instruction declares the end of a subroutine program.

e When this instruction is executed, the program is resumed starting from the line following the CAL n instruction that called
the subroutine.

e Do not set a startup condition with this instruction.

Notes

e This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code | Special internal output Error code Error description
HO0011 SB undefined
34 WRF001 H0020 SB area error
HO0030 RTS startup condition error

Instruction for use |

1] The program is executed when R000 and R0O01 are both off

_R?O 2] The program is executed when R00O is on and R0O01 is off

Y. CAL 0 is executed, then the subroutine 0 program is executed.

T CAL 1 is not executed, the subroutine 0 program is terminated and the
Subroutine 0 execution is returned to the code following the CAL 0.
_R?%_ 3] The program is executed when R0O00 and RO01 are both on
Subroutine 0 program CAL 0 is executed, then the subroutine 0 program is executed.

RTS CAL 1 is executed, then the subroutine 1 program is executed.
[(saL} The subroutine 1 program is completed and execution is returned to the code

following the CAL 1.
The subroutine 0 program is completed and execution is returned to the code
following the CAL 0.

Subroutine 1 program
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Iltem number Control instructions-11 Name Start interrupt scan program (INTERRUPT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
INTn DER | ERR SD \% C
° ° ° ° °
Instruction format Number of steps 0.5 —
Condition Steps
INTn 1
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM § Other
n |Interrupt priority O ?ot(2)72 (3e6c;r(:1;1§’ 20

Function

e This instruction declares the start of an interrupt scan program.
e n=0to 2 indicates a periodical interrupt scan. n = 16 to 19 indicates interrupt input. n = 20 to 27 indicates an interrupt scan
when the counter input exceeds the preset value.

e Itis set to the 10 ms periodic scan when n =0, 20 ms periodic scan when n = 1, and 40 ms periodic interrupt scan when n =
2.

The smaller the number n, the higher the interrupt priority.

Always use INT n and RTI in pairs.

Even if a startup condition is used for INT n, it will be ignored.

Code the INT n to RTI subroutine program after the END instruction.
The n in INT n cannot be used more than once within the same program.

Notes

e This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code Special internal output Error code Error description
34 WRFO001 HO0005 Duplicate definition of INT
HO0014 INT undefined

Instruction for use

e The program between INTO and RTI is started and executed every 10 ms.

JINTO
10 ms interrupt scan program scan
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Iltem number Control instructions-12 Name End interrupt scan program (RETURN INTERRUPT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
RTI DER | ERR SD \% C
° ° ° ° °
Instruction format Number of steps 0.5 —
Condition Steps
RTI 1
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM é Other

Function

This instruction declares the end of an interrupt scan program.

When this program is executed, the processing is returned to the program that was executing before the interrupt scan was
performed.

Do not set a startup condition with this instruction.

° .
RTI

Notes

This instruction is checked prior to execution, and when there is an error, the following error code is set in the special
internal output WRF001. Also, the CPU error code '34' is set to special internal output WRF000.

CPU error code | Special internal output Error code Error description
HO0012 RTI undefined
34 WRF001 HO0021 RTI area error
H0031 RTI startup condition error

Instruction for use |

INTO e A 0.01s timer is created using 10 ms interval interrupt.
e WMO000, WR0000 and R000 are used for the set value, progress value
X00000 WR0000=0 and timer coil, respectively.
—A u - . .
R000=0 e When X00000 is off, the progress value and timer coil are cleared.

00000 e When X00000 is on, the progress value increments by 1 every 10 ms.
— e The timer coil is turned on upon WMOOO is less than or equal to

WR0000.
WMOOO]
{ -

WRO0000

=
=3
=3
S

SET

RTI
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Syntax of SB n, RTS, INT n and RTI

1] A subroutine can be programmed between a normal scan
and interrupt scan, between two interrupt scans, or after
the final interrupt scan.

Program head

SB 1 .

Normal scan l: END Subroutme 1
Subroutine area .

RTS Subroutine 2

Interrupt [ INT 1
scan RTI
5p 10 Subroutin 10
Interrupt [ INT 2 SE1T
scan RTI B 11 Subroutine 11
. RTS
SB 12 :
Program end RTS Subroutine 12

2] Program the subroutine start (SB n) and subroutine
end (RTS) instructions without specifying startup
conditions.

o The RTS startup condition error
will occur during operation pre-
processing.

3] Program the interrupt scan start (INT n) and scan complete
(RTI) instructions without specifying startup conditions.

Program

4] The same subroutine can be called from a normal scan,
interrupt scan or subroutine.

Program head

CAL 1
CAL 1

END
SB 2

CAL1

\RTS

Subroutine 1 [SB 1
rRTS
INI O

CAL1
‘RTI

Normal scan

Subroutine 2

Interrupt scan

5] Ttis also possible to program a subroutine with
multiple entry points and one exit.

SB 1
IMP 1
SB 1 SB2 SB 3
IMP 1 IMP 1 SB2
l ] IMP 1
v ¥
LBL 1 SB 3
RTS
LBL 1
RTS

6] It is also possible to program a interrupt scan with
many entry points and one exit.

INTO T1 INT 2
IJMP 1 JMP 1

2

le—

LBL1

=

TI LBL |

RTI

7] Nesting of subroutines is allowed up to 5 levels.

1st level 2nd level 3rd level 4thlevel 5th level

SB 1
SB 20
SB 30 y P
CAL 30 SB 40
SB 50
CAL 2 CAL 404 | cAL 50<] RTS
RTS RTS
RTS
RTS

Program head

END

}S{B[sz 0 (1) As shown to the left, the subroutine

SB1 program order and nesting order
RTS have no relationship.
INTO

RTI
SB 40
RTS

SB 30
RTS

SB 50
RTS
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Iltem number| Transfer command-1 Name General purpose port communication command
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |[Maximum
TRNS 0 (d, s, t) DER | ERR SD A% C
1 ° ° ° °
Command format Number of steps
80 2,078
Condition Steps
TRNS 0 (d, s, 1) ) S
Bit Word Double word -
R, |TD, Sss, WR, DR,| &
Usable 1/0 X | Y |[L, |cu,cT |wx|wy|wMm| TC |DX|DY |DM § Others
M
d [Dummy O
s |Parameter area O sto s+14
t | Communication control O ttot+11
Function

(1) This is a command to send data via general purpose port. It is also possible to receive data after data sending.
(2) Parameter "d" is dummy. Assign WY10. (Actual data in Y100 to Y115 is not influenced.)

(3) Parameter "s" is starting address of parameter table for communication setting.

(4) Parameter "t" is starting address of bit table for communication control.

(5) "s" parameter

S [0] Return code [0] Return code : Result of TRNS 0 command is set in
o1 [1] System area lower 8 bits.
I (Do not use this area.) ] Completed 0
E =0
s+3 [2] Timeout 1’1"01“ . .
[1]  System area: This area is used by system (CPU) while

st4 | [3] Address of sending area — TRNS 0 operation. It is not allowed for

users to use this area.

s+6 [4] Reserve area for data sending (word)
s+7 | [5] Address of receiving area N /\ If this area is written, CPU might stop operation due to
system error.

s+9 [6] Reserve area for data receiving (word)

7] Receiving data length (byte . . .
s | U] & gth (byte) [2] Timeout : Timeout setting from command executed
s+B [ [8] Start code to completed.
s+C | [9]1End code =0 : Timeout disabled
oD | [10] Communication speed #0 : Timeout enabled [x10ms]
Ss+E [11] Communication format Max. HFFFF

I:l : Access forbidden
|:| : User setting area
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[3] Address of sending area :
Address number and address type are configured in 2 words as below.

s+4 <+«—— 1 Type: WR — HO00A

— 1 WM — H000C
s+5 A

1/0 No.: H0000 -

[4] Reserved data size for data sending. : This is not actual data size but reserved size. Set it by "Word".

[5] Address of receiving area :
Address number and address type are configured in 2 words as below.
(Data format is as same as sending area.)

[6] Reserved data size for data receiving. : This is not actual data size but reserved size. Set it by "Word".

[7]*1 Receiving data length :
If receiving data is found by data length, set this parameter by "Byte". The maximum size is 1,024 byte. If data is
more than 1,024 bytes or reserved area, TRNS command fails with DER="1".

[8]*1 Start code :
If receiving data is found by start code, set this parameter.

bis b7 b0
TT T T T 77
| Ll
—>
L Start code (HOO - HFF)

=0 : Start code disabled.
=1 : Start code enabled.

[9]*1 End code :

If receiving data is found by end code, set this parameter.

bis b7 b0
TT T T T T
| Lt
—>
L End code (HOO - HFF)

=0 : End code disabled.
=1 : End code enabled.

[10] Communication speed : [11] Communication format
Baud rate Value Format Value
300 bps H0000 7 bits, even parity, 2 stop H0000
600 bps HO0001 7 bits, odd parity, 2 stop HO0001
1,200 bps H0002 7 bits, even parity, 1 stop H0002
2,400 bps H0003 7 bits, odd parity, 1 stop H0003
4,800 bps H0004 8 bits, non parity, 2 stop H0004
9,600 bps HO0005 8 bits, non parity, 1 stop HO0005
19,200 bps H0006 8 bits, even parity, 1 stop H0006
38,400 bps HO0007 8 bits, odd parity, 1 stop H0007
57,600 bps HO0008
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*1  Received data is defined by either of following 4 ways depending on setting in [7] st+A to [9] s+C.

(a) Start code and data size ” Data length
stA : Data length (Byte) |‘ | —
s+B: H80OO (OO=Start code)
s+C : H0000 Start code
(b) Start and end code .
s+A : HO000 | | | |
s+B : H80OO (OO=Start code)
s+C: H80OO (OO=End code) Start code End code
(¢) Endcode
s+A : HO000 | |
s+B : HO000 End cod
nd coae
s+C: H80OO (OO=End code)
(d) Data length - Data length >

st+A : Data length (Byte)
s+B : H0000
s+C : H0000

*2  In case of start code used, CPU can fail to receive due to buffer size full if data with wrong start code is sent.

(6) "t"parameter

t
D : Set by user

[0] Execution bit:
Set "1" by user program to send data. This bit is reset after communication completed.
[1] Communication completed :
This bit is set "1" when communication completed without error, and reset at communication starting.
[2] Communication failed :
This bit is set "1" when communication fails, and reset at communication starting.
[3] Initialize :
Set "1" by user program to initialize TRNS 0 command. If this bit is on while communication, the communication
is forced to be stopped.
[4] Initialize completed :
This bit is set "1" when initializing completed without error. Initialize bit [3] is reset at this timing.
[5] Receive enabled :
Set "1" by user program if CPU needs to receive data after data sending. This bit is reset after communication
completed.
[6] Parity error flag :
This bit is set "1" when parity error detected.
[7] Framing error :
This bit is set "1" when framing error detected.

[8] Overrun error :
This bit is set "1" when overrun error detected.
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[9] Timeout :
This bit is set "1" when timeout detected.

[A] Input buffer full :
This bit is set "1" when input buffer full

[B] Conflict error :
This bit is set "1" when TRNS 0 or RECV 0 commands are duplicated.

Bit [6] to [B] is reset at initializing and TRNS 0 executed.

(7) Sending/receiving data format

Set sending data as follows, and Receiving data is set as follows.

[1] Sending/receiving data byte is even. [2] Sending/receiving data byte is odd.
Sending/Receiving data byte (N) Sending/Receiving byte (N) A
1¥ byte 2" byte 1* byte 2" byte
3" byte 4" byte 3" byte 4" byte
5% byte 6" byte 5% byte 6" byte Reserve area
for data
7" byte 8" byte 7" byte 8" byte ) .
sending/receiving

N-2" byte N-1" byte

th th
N-17 byte N byte N" byte (ignored)

Caution

o Be sure to switch port type at first from dedicated port to general purpose port by FUN 5 command in user program.
o If CPU receives data by RECV command after data sending, received data could be failed depending on timing. In such a
case, TRNS command with "receive enabled" is recommended.
¢ No contact nor condition is allowed to use with TRNS 0 command.
o Be sure to set [0] Execution bit high in 2™ scan or later. (Not in 1% scan)
o If parameter setting is wrong, error code H52 (TRNS/RECV command error) is set in WRF000 in some cases.
o ER signal is set on in the following condition.
Communication executed properly.
o ER signal is set off in the following condition.
- Initialized bit being set "1" while communication.
- CPU status changed RUN—STOP—RUN while communication
- Timeout while communication.

- s, t parameters overwritten and range error while communication.
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Sample program

WM103 =0
WM104 = HO00A

WM105 = H0000 }WRO
WM106 = 16
WM107 = HO00A

WM108 = H0100 }WRIOO
WM109 =256
WMI10A =0
WM10B = H8002
WM10C = H800D
WMI10D = 6

WMIOE = 0
WR10 = H0200
FUN 5 (WR10)

WR100=9

WR101 =H0231
WR102 = H3830
WR103 =H3031
WR104 = H3338
WR105 = HODOO

R7E3 : 1% scan ON
Timeout =0

Reserve area for data sending :
16 words from WRO

Reserve area for data receiving :
256 words from WR100

Data receiving definition
Start code : HO2, End code : HOD

Communication speed : 19.2k bps
Format : 7 bits, even, 2 stop

Port 2 configured as general purpose port.

Sent data : 9 bytes
Inverter (SJ300/L300P) command
FWD RUN for station No.18
02 313830303133380D
(STX 18 00 1 38CR) [38=BCC]

Switch DIFO

| | AN

| | || When the switch is ON, execution bit RO is ON, and

@z @2

Description

TRNS 0 parameter and sent data are configured at 1% scan by R7E3 contact.
When the switch is ON, execution bit RO is ON, and data is sent out from CPU port.

TRNS 0 (WY10, WM100, RO)

data is sent out from CPU port.

RS enables data receiving from the other device.
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TRNS/RECV command return code table

Return code Name Description Countermeasure
HO00 Completed properly Operation completed without error -
H21 Range error Parameter "s" and "t" is out of available I/O range.
H22 Res§ rve area for sending Parameter setting is wrong.
setting error
H23 Reserve area for sending Parameter is out of available /O range.
range error
H24 Res§ rve area for receiving Parameter setting is wrong. .
setting error Set right value.
H25 Reserve area for receiving Parameter is out of available /O range.
range error
H26 Sending data error Configured sending data length is beyond reserve area
H27 Receiving data error Configured receiving data length is beyond reserve area
H28 A,f;a overlapping error Parameter s, t, or reserve area is overlapped.
H30 Timeout *1 Communication is not completed within configured time. Ere(zgl(r):rier timeout or check the
H40 Receiving area over *3 Received data is beyond reserved area Configure bigger size
H41 Parity error *4 Parity error detected
H42 Framing error *4 Framing error detected Check wiring and data format.
H43 Overrun error detected Overrun error detected
H44 Conflict error TRNS 0/RECV 0 duplicated Execute one by one
H45 Parameter error Baud rate or format setting is wrong Set right value.
H46 Port type error Port type is not general purpose port. Configure general purpose port.

*2  Area overlapping error (H28) is not detected in the following case.
TRNS n (d.s,t)

bl5 b0

t+1 t

42 |

™ Data overlapping

If starting area of "'s" parameter and "t" parameter is overlapped, error code H21 can be set instead of H28.

*3  Received data is stored as long as reserved area. (1,024 bytes)

*4  Data is not guaranteed.
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Iltem number| Transfer command-2 Name General purpose port communication command
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average |[Maximum
RECV 0 (d, s, t) DER | ERR SD v C
1 ° ° ° °
Command format Number of steps
80 2,064
Condition Steps
RECV 0 (d, s, t) S
Bit Word Double word
R, |TD, Sss, WR, DR,| &
Usable 1/0 X | Y |L, |cu,cT |wx|wY|wMm| TC |DX|DY |DM § Others
M
d [Dummy O
s |Parameter area O sto s+14
t | Communication control O ttot+11

Function

(1) This is a command to send data via general purpose port. It is also possible to receive data after data sending.
(2) Parameter "d" is dummy. Assign WXO0. (Actual data in X00 to X15 is not influenced.)
(3) Parameter "s" is starting address of parameter table for communication setting.

(4) Parameter "t" is starting address of bit table for communication control.

(5) "s" parameter @
. . T
S [0] Return code [0] Return code : Result of RECV 0 command is set in g
o1 | 1systemarea lower 8 bits. 5
|~ (Do not use this area.) ] Completed 0 L

Error =0

s+3 [2] Timeout

[1]  System area: This area is used by system (CPU) while
— RECV 0 operation. It is not allowed for

users to use this area.

s+4 _[3] Address of sending area

s+6 [4] Reserve area for data sending (word)

s+7 | [5] Address of receiving area N /\ If this area is written, CPU might stop operation due to
system error.

s+9 [6] Reserve area for data receiving (word)

SHA [7] Receiving data length (byte)

[2] Timeout : Timeout setting from command executed

s+B [8] Start code

s+C [9] End code

stD [10] Communication speed

Ss+E [11] Communication format

I:l : Access forbidden
|:| : User setting area

to completed.

=0 : Timeout disabled

#0 : Timeout enabled [x10ms]
Max. HFFFF
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[3] Address of sending area :
Address number and address type are configured in 2 words as below.

s+4 <+«—— 1 Type: WR — HO00A
WM — H000C

s+5 A

1/0 No.: H0000 -

[4] Reserved data size for data sending. : This is not actual data size but reserved size. Set it by "Word".

[5] Address of receiving area :
Address number and address type are configured in 2 words as below.
(Data format is as same as sending area.)

[6] Reserved data size for data receiving. : This is not actual data size but reserved size. Set it by "Word".

[7]*1 Receiving data length :
If receiving data is found by data length, set this parameter by "Byte". The maximum size is 1,024 byte. If data is
more than 1,024 bytes or reserved area, RECV command fails with DER="1".

[8]*1 Start code :
If receiving data is found by start code, set this parameter. (See TRNS command)

[9]*1 End code :

If receiving data is found by end code, set this parameter. (See TRNS command)

[10] Communication speed (See TRNS command)

[11] Communication format (See TRNS command)

*1  Received data is defined by either of following 4 ways depending on setting in [7] s+A to [9] s+C.

*2  In case of start code used, CPU can fail to receive due to buffer size full if data with wrong start code is sent.
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(6) "t" parameter
t+B

t
| [81] a1 101 |11 | 7| 16 | o] v [ 31| 21 [ [ :settywer

[0] Execution bit:
Set "1" by user program to send data. This bit is reset after communication completed.

[1] Communication completed :
This bit is set "1" when communication completed without error, and reset at communication starting.

[2] Communication failed :
This bit is set "1" when communication fails, and reset at communication starting.

[3] Initialize :
Set "1" by user program to initialize RECV 0 command. If this bit is on while communication, the communication
is forced to be stopped.

[4] Initialize completed :
This bit is set "1" when initializing completed without error. Initialize bit [3] is reset at this timing.

[5] Send enabled :
Set "1" by user program if CPU needs to send data after data receiving. This bit is reset after communication
completed.

[6] Parity error flag :
This bit is set "1" when parity error detected.

[7] Framing error :
This bit is set "1" when framing error detected.

[8] Overrun error :

This bit is set "1" when overrun error detected.
[9] Timeout:

This bit is set "1" when timeout detected.

[A] Input buffer full :
This bit is set "1" when input buffer full

RECV 0 (d, s, t)

[B] Conflict error :
This bit is set "1" when TRNS 0 or RECV 0 commands are duplicated.

Bit [6] to [B] is reset at initializing and RECV 0 executed.

(7) Sending/receiving data format (See TRNS 0 command)

Caution |

o Be sure to switch port type at first from dedicated port to general purpose port by FUN 5 command in user program.
e IfCPU receives data by RECV command after data sending, sent data could be failed depending on timing. In such a case,
RECV command with "send enabled" is recommended.
¢ No contact nor condition is allowed to use with RECV 0 command.
« Be sure to set [0] Execution bit high in 2™ scan or later. (Not in 1*' scan)
o If parameter setting is wrong, error code H52 (TRNS/RECV command error) is set in WRF000 in some cases.
o ER signal is set on in the following condition.
Communication executed properly.
o ER signal is set off in the following condition.
- Initialized bit being set "1" while communication.
- CPU status changed RUN—-STOP—RUN while communication
- Timeout while communication.
- s, t parameters overwritten and range error while communication.
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Iltem number FUN instructions-1 Name General purpose port switching
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 5 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 114 -
Condition Steps
FUN 5 (s) — 3
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM é Other
s Argument O
st1 (system area) O
s+2 (system area) O
Function |

This command is to switch dedicated port (programming port) to general purpose port.

S | Port number | Current setting Port number
S+1 [ System area HOL - Port 1
HO2 : Port 2
S+2 | System area * Error with the other values

Current setting
HOO : Dedicated port (Programming port)
HO1 : Port 1 is general purpose port
HO2 : Port 2 is general purpose port

Notes

General purpose port can be configured only one port. If either port is configured general purpose port, FUN 5 command for
the other port is ignored with DER=1.

General purpose works only when CPU is in RUN mode. When CPU status is in STOP, the port is automatically switched
back to dedicated port (programming port).

It is impossible to switch from general purpose to dedicated port while CPU is in RUN status.

e FUN 5 does not work if port 1 is configured as modem mode.

Program example

X00000  DIFO LD  X00000

I | WRO100 = H0200 _{ ‘?ND DIFO

FUN 5 (WR0100) WR0100 = H0200
FUN 5 (WR0100)
]

Program description

Port 2 is switched to general purpose port at rising edge of X0000 input.
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Item number FUN instructions-2 Name /O refresh (All points)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 80 (s) DER | ERR SD \% C
* (ALREF (s)) $ ° ° ° °
Instruction format Number of steps 432 —
Condition Steps
FUN 80 (s) — 3
* (ALREF (s))
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM § Other
s Argument (dummy) O
Function |

e This instruction performs I/O refresh of all data in the external I/Os (including link area) during scanning.
() indicates the display when the Ladder Editor is used.

Notes |

e This instruction performs I/O refresh of all external I/Os.
If refresh of certain area is to be performed, use FUN81 or FUNS2.
o Ifthe argument s exceeds the maximum I/O number, DER is set to “1” and no processing will be performed.
e Assign argument s as a one-word dummy. The I/O specified for argument s (WR and WM) will not be affected.

Program example

I FUNSO(WR))  |——— 1]

| Y100
| O 2]

I FUNSO(WR))  |———3]

Program description |

i—  1scan —»*¢——  Jscan T %

1/O refresh > | | I:l
™

1/O refresh
FUN 80 1] FUN 80 3]
Program execution 2]
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Iltem number FUN instructions-3 Name /O refresh (Input/output)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 81 (s) DER | ERR SD \% C
* (IOREF (s)) $ ° ° ° °
Instruction format Number of steps 244 —
Condition Steps
FUN 81 (s) — 3
* (IOREF (s))
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM § Other
s |Type O
Function |
S | Input type | HOO: Input refresh

HO1: Output refresh

e Depending on the I/O type of the area specified by s, refresh is performed with respect to I/O modules only, output modules
only.

e Refresh is performed by each slot assignment according to the I/O assignment.

o Ifthe refresh processing is completed normally, DER is set to '0.'

* () indicates the display when the Ladder Editor is used.

Notes

o Ifthe I/O type is other than HOO or HO1, DER is set to “1” and no processing will be performed.
If the argument s exceeds the maximum I/O number, DER is set to “1”” and no processing will be performed.

-
S Program example
=
) R000  DIFO RO =D LD ROOO
it i | FUN 81 (WR0004 ) |_ ?ND DIFO
WR0004 =0

FUN 81 (WR0004)

]
RO01  DIF1 [ WR0004 =1 |_ LD RO01
! H | FUN 81 (WR0004 ) AND DIF1
[
WRO0004 =1

FUN 81 (WRO0004)
]

Program description

e Upon leading of RO00, the input module is refreshed.
e Upon leading of RO01, the output module is refreshed.
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Item number FUN instructions-4 Name I/0O Refresh (slot)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 82 (s) DER | ERR SD \% C
* (SLREF (s)) 3 ° ° ° °
Instruction format Number of steps 311 —
Condition Steps
FUN 82 (s) — 3
* (SLREF (s))
Bit Word Double word | &
R, | TD,sS, WR, DR, | %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc |DX | DY |DM § Other
s Number of points O
ZH and Slot location number O Designate the slot
eyond location.
Function
s Number of points to be refreshed [~ n<64

Refresh slot location number is
designated by unit and slot number.

s+1 | Refresh slot location number

s+2 | Refresh slot location number,

s+n | Refresh slot location number,

Performs refresh of the designated module for the number of points specified by s, starting with area s+1.

Refresh is performed by slot.

The slot location numbers stored in areas s+1 and subsequent are designated by the unit number and slot number.
The maximum number of points to be refreshed (n) is 64 points. The points exceeding 64 points are not refreshed.
If refresh processing is completed normally, DER is set to “0.”

() indicates the display when the Ladder Editor is used.

* ®© o o o o

FUN 82 (s)

Program example

LD R000
RO00  DIFO
‘ { WR0000 = H0002 AND  DIFO
WRO002 — Hoo1 L’VROOOO = H0002
WR0002 = H0010 =
FUN 82 (WR0000) WRO0001 = H0000

WR0002 = H0010
FUNS2 (WR0000)
1

Program description

¢ Upon leading of R000, the two slots designated after WR0001 (unit 0, slot 0) and (unit 1, slot 0) are refreshed.
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Notes

e Set the unit number (0 to 3) and slot number (0 to 1) after s+1. For other set values, DER is set to “1” and that slot will not
be processed.

e Ifthere is no I/O assignment to the designated slot, DER is set to “1” and that slot will not be processed.

e [fthe number of s+n points exceeds the maximum I/O number, DER is set to “1” and no processing will be performed.

o If the number of points exceeds 64, DER is set to “1” and the points exceeding 64 will not be processed (refresh will be

performed for up to 64 points).

Slot location number

The slot locations are designated using the unit number and slot number.
The unit number and slot number are set as follows in one word units:

hlS

hl2

7

h3

b

0to0

0to0

Unit number

Slot number
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Iltem number FUN instructions-5 Name High-speed Counter Operation Control
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 140 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 147 —
Condition Steps
FUN 140 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
Argument (Counter
s |number, operation O
control value)
Function
15 87 0
Counter number: HO1 to HO4
S Counter number Operation instruction Operation instruction: HOO — Stop,
HO1 — Start

o Performs the starting and stopping of the count operation for the specified counter.

Notes

e Ifa value other than HO1 to HO4 is specified for the counter number and the operation instruction is set to a value other than
HOO0 or HO1, DER will be set to “1” and no processing will be performed.

e If'the specified counter number is set to a function other than a corresponding external I/O counter (single-phase counter,
two-phase counter), DER will be set to “1” and no processing will be performed.

e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1”” and no processing
will be performed.

e Ifthe specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”
and no processing will be performed.

e This instruction is only used to start and stop the counter operation. Other counter settings will not be changed.

e The counter operation will start after the power is turned back on even if the power is turned off when the count operation is
stopped by this instruction. The operation of the high-speed counter will be stopped only when this instruction specifies the
stop instruction.

o The counter operation will continue when the CPU operation is stopped.

e When the count operation stops, the progress value update also stops. When starting the count operation, the progress value
is cleared and then the operation starts.

FUN 140 (s)

Program example

LD RO
AND DIF0
RO DIFO WRO = HO101 [
[ 11 FUN 140 (WRO0) WRO =HI101

FUN 140 (WRO)

Program description

e Prior to starting a counter operation, various settings required for the counter operation are reflected in the special internal
outputs, and the PI/O function setting flag (R7F5) is turned on while the CPU is being stopped.
For details on the special internal output settings, see Chapter 8.
Starts the counter No. 1 operation.
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Iltem number FUN instructions-6 Name High-speed Counter Coincidence Output Control
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 141 (s) DER | ERR | SD \% C
1 ° ° ° °
Instruction format Number of steps 138 —
Condition Steps
FUN 141 (s) — 3
Bit Word Double word | &
R, | D, SS, WR, DR,| %
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
Argument (Counter
s | number, output ©)
instruction)
Function
15 87 0 Counter number: HO1 to HO4
S Counter number Operation instruction Output instruction: gg(l) : gg;ﬁgg:ﬁg: 23:5 3: g}ljslzble,

e Performs the enabling and disabling of the coincidence output for the specified counter.
e Output is turned off when the coincidence output disabling instruction is issued while coincidence output is being performed
(while coincidence output is on).

Notes

e Ifa value other than HO1 to HO4 is specified for the counter number and the output instruction is set to a value other than
HO00 or HO1, DER will be set to “1”” and no processing will be performed.

o Ifthe specified counter number is set to a function other than a corresponding external I/O counter (single-phase counter,
two-phase counter), DER will be set to “1” and no processing will be performed.

e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1” and no processing
will be performed.

e Ifthe specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”
and no processing will be performed.

e This instruction is only used to enable and disable the coincidence output. Other counter settings will not be changed and it
will not affect the count operation.

e When coincidence output is enabled by this instruction when the coincidence conditions are already established, coincidence
output will be turned on when the instruction is issued.

e The control contents of this instruction will be reflected in the output control flag (R7FC to R7FF) of the corresponding
counter number.

e When the CPU is not operating, the counter coincidence output continues/stops according to the setting of the special
internal output (output selection at R7DC stop).

Program example

LD RI
Rl DI WRI = HO101 AND DIFI

[ 11 FUN 141 (WR1) [
WR1 =HI01
FUN 141 (WRI1)

Program description

e Sets the coincidence output validity for the counter No. 1.
Because the counter coincidence output Yxxx cannot be used in the ladder program (including the monitor, etc.), do not use
it for the coil such as a contact.
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ltem number FUN instructions-7 Name E}E?{;scpoes:tioglrﬁtye)r Up-Count/Down-count Control (Single
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 142 (s) DER | ERR | SD \% C
1 ° ° ° °
Instruction format Number of steps 156 —
Condition Steps
FUN 142 (s) — 3
Bit Word Double word | &
R, | D, SS, WR, DR, | %
Usable I/O x| v |™M| cucr |wx|wy|wM| Tc |DX | DY |DM § Other
Argument (Counter O
s |number, Up/Down
instruction)
Function
S 87 Counter number: HO1 to HO4
S Counter number Up/Down instruction Up/down instruction: H0O — Up-count,
HO1 — Down-count

e This controls the up-count/down-count of the specified counter.
e Up-count and down-count control can be performed during the count operation.

Notes

e Ifavalue other than HO1 to HO4 is specified for the counter number and the up/down instruction is set to a value other than
HO00 or HO1, DER will be set to “1”°and no processing will be performed.

o Ifthe specified counter number is set to a function other than single-phase counter, DER will be set to “1” and no processing
will be performed.

e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1”” and no processing
will be performed.

e Ifthe specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”
and no processing will be performed.

e This instruction is only used to control the up-count and down-count. Other counter settings will not be changed and it will
not affect the count operation.

e The control contents of this instruction will be reflected in bits 11 to 8 of the special internal output WRFO7E of the
corresponding counter number.

FUN 142 (s)

Program example

LD R2
R2 DIF2 WR2 = HO101 AND DIF2
[ 11 FUN 142 (WR2) [
WR2 = HI01

FUN 142 (WR2)

Program description

e Switches the counter operation of the counter No. 1 to down count.
The count edges (leading/trailing) will follow the specification of the special internal output (WRFO7E).
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Iltem number FUN instructions-8 Name High-speed Counter Current Value Replacement
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 143 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 175 —
Condition Steps
FUN 143 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™m|cucr |wx|wy|wM TCc |DX|DY |DM| 8 Other
Argument (counter
] O
number)
Argument
s+1 [ (Replacement value ©)
storage area)
Function
15 8 7 0
Counter number: HO1 to HO4
S Counter number * = Disable area
S+1 Replacement value storage area

e The counter value of the specified counter number will be replaced by the data stored in the replacement value storage area.

Notes

e Ifa value other than HO1 to HO4 is specified for the counter number, DER will be set to “1” and no processing will be
performed.

e If'the specified counter number is set to a function other than a corresponding external I/O counter (single-phase counter,
two-phase counter), DER will be set to “1”’and no processing will be performed.

e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1”” and no processing
will be performed.

e Ifthe specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”
and no processing will be performed.

e This instruction is only used to rewrite the count value. Other counter settings will not be changed and will not affect the
count operation.

e Ifthe range for S exceeds the valid range of the /O, DER will be set to “1” and no processing will be performed.

T
C
z
N
~
w

©»

N

Program example

D R
R DIFS WR30 = H0100 AND DIF3
| 11 WR31 = 1000 [
FUN 143 (WR30) WR30 = H100
WR31 = 1000

FUN 143 (WR30)
]

Program description

e Rewrite the count value of the counter No. 1 to 1000.
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Iltem number FUN instructions-9 Name High-speed counter current value reading
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 144 (s) DER | ERR SD v C
1 ° ° ° °
Instruction format Number of steps 132 —
Condition Steps
FUN 144 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
Argument (counter
] O
number)
Argument
st1 | (Current value storage ©)
area)
Function
15 8 7 0 Counter number: HO1 to HO4
sk 1
S Counter number * ' Disable area
S+1 Current value storage area

e This function reads the count value of the specified counter number and writes it to the current value storage area.

Notes

e Ifa value other than HO1 to HO4 is specified for the counter number, DER will be set to “1” and no processing will be
performed.

e If'the specified counter number is set to a function other than a corresponding external I/O counter (single-phase counter,
two-phase counter), DER will be set to “1”’and no processing will be performed.

e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1”” and no processing
will be performed.

e Ifthe specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”
and no processing will be performed.

e This instruction is only used to read the count value. Other counter settings will not be changed and it will not affect the
count operation.

e The execution of this instruction will not change WRF07A to WRF07D (strobe area) and WRF056 (strobe complete flag).

e [If'the range for S exceeds the valid range of the /O, DER will be set to “1” and no processing will be performed.

FUN 144 (s)

Program example

R4 DIF4 _ LD R4
| 1A WR40 = H0100 AND DIF4
I 11 FUN 144 (WR40) [
WR40 =H100
R144 FUN 144 (WR40)
WR41 j M\ ]
< N\
2000 LD  (WR41 <2000)
OUT RI144

Program description |

e Load the count value of the counter No. 1 to WR41.
If the count value of the counter No. 1 is less than 2000, R144 is turned on.
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Iltem number FUN instructions-10 Name High-speed counter current value clear
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 145 (s) DER | ERR | SD \% C
1 ° ° ° °
Instruction format Number of steps 157 —
Condition Steps
FUN 145 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
s Argument (counter o
number)
Function
= 87 0 Counter number: HO1 to HO4
S Counter number * ok Disable area

e The output value will be changed according to the output condition (on-preset value, off-preset value settings) if the count
value of the specified counter number is cleared and coincidence output is possible.

Notes

e Ifa value other than HO1 to HO4 is specified for the counter number, DER will be set to “1” and no processing will be

performed.

e If'the specified counter number is set to a function other than a corresponding external I/O counter (single-phase counter,
two-phase counter), DER will be set to “1” and no processing will be performed.

e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1”” and no processing

will be performed.

e Ifthe specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”

and no processing will be performed.

o This instruction is used only to clear the count value. Other counter settings will not be changed and it will not affect the

count operation.

Program example

WRS = H0100
FUN 145 (WR5)

LD RS
AND DIF5

WRS =H100
FUN 145 (WRS5)

Program description

e The count value of the counter No. 1 is cleared.
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Iltem number FUN instructions-11 Name High-speed counter preset
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 146 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 162 —
Condition Steps
FUN 146 (s) — 3
Bit Word Double word | &
R, | 1D, SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
Argument (counter
s |number, preset ©)
specification)
Argument
s+1 O
(on-preset value)
Argument
+
s+2 (off-preset value) ©
Function
15 8 7 0  Counter number: HO1 to HO4
Preset specification: ~ HOO — Specification of on-preset
S Counter number Preset specification value and off-preset value
HO1 — Specification of on-preset
S+1 On-preset specification value only
HO2 — Specification of off-preset
S+2 Off-preset specification value only

e The on-preset value and off-preset value will be set according to the preset specifications for the specified counter number.
e The coincidence output value will remain unchanged even when coincidence output is possible.

FUN 146 (s)

Notes

e Ifavalue other than HO1 to HO4 is specified for the counter number and a value other than HOO to HO2 is set for the preset
specification, DER will be set to “1” and no processing will be performed.
e Since Counter 4 is invalid when a 10-point CPU is used, if Counter 4 is specified, DER will be set to “1” and no processing
will be performed.
e If'the specified counter number is set to a function other than a corresponding external I/O counter (single-phase counter,
two-phase counter), DER will be set to “1”” and no processing will be performed.
e The specified preset value will be checked using the criteria shown below. If an error occurs, DER will be set to “1” and no
processing will be performed.
If there is no error, the bit respective to the setting error detail information WRF057 will be set to “0” and releases the
operation disabled status.
1] When the preset specification is 00H
If S+1 (on-preset) and S+2 (off-preset) values are equal, and error is generated.
2] When the preset specification is 01H
If S+1 (on-preset) and the off-preset value of WRF076 to WRF079 are equal, an error is generated.
3] When the preset specification is 02H
If S+2 (on-preset) and the off-preset value of WRF072 to WRF075 are equal, an error is generated.
e This instruction is used only to set the on-preset value and off-preset value. Other counter settings will not be changed and it
will not affect the count operation.
o The settings made using the instruction will be reflected in the special internal output (WRF072 to WRF075 and WRF076 to
WRFO078). However, it is not reflected if DER becomes equal to “1.”
e Ifthe range for S exceeds the valid range of the /O, DER will be set to “1” and no processing will be performed.
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Program example

WR60 = HO100
WR61 = 5000
WR62 = 10000
FUN 146 (WR60)

LD R6
AND DIF6

[

WR60 = H100
WR61 = 5000
WR62 = 10000
FUN 146 (WR60)
]

Program description

e Sets both the on-preset value and off-preset value in the counter No. 1.
Sets 5000 for the on-preset value and 10000 for the off-preset value.
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Iltem number FUN instructions-12 Name PWM operation control
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 147 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 135 —
Condition Steps
FUN 147 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v | M| cucr |wx|wy|wM| Tc | DX | DY |DM é Other
s Argument (PWM output o
number)
Function
15 57 0 PWM output number: HO1 to HO4
S PWM output number | Operation instruction Operation instruction: HO0 — Stop,
HO1 - Start

Starts/stops the PWM output of the specified PWM output number.

Notes

If a value other than HO1 to HO4 is specified as the PWM output number, DER will be set to “1” and no processing will be
performed.

If the external I/O corresponding to the PWM output number is set to a function other than PWM output, DER will be set to
“1” and no processing will be performed.

If PWM output is activated with this instruction, the output control flag (R7FC to R7FF) corresponding to the specified
PWM output number will turn on and off.

The PWM output operation does not stop, even when CPU operation is stopped.

When the CPU is not operating, the PWM output continues/stops according to the setting of the special internal output
(output selection at R7DC stop).

Program example

LD R7
R7 DIF WR7 = HO101 AND DIF7

[ 11 FUN 147 (WR7) [
WR7 =HI101

FUN 147 (WR7)
]

Program description

Prior to starting a PWM output operation, various settings required for the PWM output operation are reflected in the
special internal outputs, and the PI/O function setting flag (R7F5) is turned on while the CPU is being stopped.

For details on the special internal output settings, see Chapter 8.

Starts the PWM output No. 1 (Y100) operation.
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Iltem number FUN instructions-13 Name PWM Frequency on-duty changes
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 148 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 173 —
Condition Steps
FUN 148 (s) — 3
Bit Word Double word | &
R, | 1D, SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
Argument (PWM output
] O
number)
o1 Argument (Frequency o
value)
<2 Argument (On-duty o
value)
Function
15 8 7 0
PWM output number: HO1 to HO4
PWM number k% . Disable arca
Frequency: 10 to 2000 (Hz)
S+1 Frequency values *;  If the frequency value is set to less than 10 Hz, it is
q Y internally changed to 10 Hz. The S parameter is also
S+2 rewritten.
On-duty value On-duty value:

With auto correction — Depends on the frequency used.
Without auto correction — 0 to 100 (%)
Auto correction is executed when the value corresponding to
the CPU model is specified in WRF06B.
Caution: There will be a slight error even if correction setting
is performed

Sets the frequency value and on-duty value of the PWM output number specified by the on-duty value and the specified
frequency value.
Sets the frequency value in Hz.
Example: To set a frequency of 1 kHz, set 1000 (H3BS) as internal output.
Sets the on-duty value in %.
Example: To set an on-duty of 80 %, set 80 (H50) as internal output.
When the on-duty is set to be auto-corrected, the effective range of the on-duty is calculated using the following expressions.
On-duty lower limit value (%) = Hardware delay time (us) x Frequency used (Hz) x 10™*
On-duty upper limit value (%) = 100 — Hardware delay time (uis) x Frequency used (Hz) x 10™
If the CPU model is EH-***DRP and the PWM output is 2 kHz,
On-duty lower limit value = 50 x 2000 x 10*=10 %
On-duty upper limit value = 100 — (50 x 2000 x 10) =90 %
Thus, the effective range of the on-duty will be 10 % to 90 %.
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Notes

e Ifavalue other than HO1 to HO4 is specified as the PWM output number, and if the on-duty value is outside the effective
range, DER will be set to “1” and no processing will be performed.

o Ifthe external I/O corresponding to the PWM output number is set to a function other than PWM output, DER will be set to
“1” and no processing will be performed.

e The settings made using the instruction will be reflected in the special internal output (WRF072 to WRF075 and WRF076 to
WRF079). However, it is not reflected if DER becomes equal to “1.”

e The minimum frequency that can be supported is 10 kHz. If a frequency value smaller than 10 kHz is specified, it will be
changed to 10 kHz internally by the system.

e The maximum frequency that can be supported is 2 kHz. Do not set to more than 2 kHz. Operation above 2 kHz is not
guaranteed.

e [If'the range for S exceeds the valid range of the /O, DER will be set to “1” and no processing will be performed.

Program example

LD R8
R8I J%IF}\S WR80 = H0100 AND DIF8
I || WRS81 = 2000 [
WRS82 =30 WR80 = H100
FUN 148 (WR80) WR81 = 2000
WRS82 =30

FUN 148 (WRS0)

Program description

e Sets both the frequency and on-duty value of the PWM output No. 1 (Y100).
Sets 2000 (Hz) for the frequency and 30 (%) for the on-duty value.

FUN 148 (s)
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Iltem number FUN instructions-14 Name Pulse output control
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 149 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 149 —
Condition Steps
FUN 149 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
Argument (Pulse output
] O
number)
Function
15 0
Pulse output number: HO1 to HO4
S Pulse output number | Operation instruction Operation instruction: HO0 — Stop,
HO1 - Start

Starts pulse output of the specified pulse number and the output is stopped once the specified number of pulses are output.

Notes

If the pulse output number is set to a value other than HO1 to H04 and the pulse output number is set to “0,” DER will be set
to “1”and no processing will be performed.

If the external I/O corresponding to the pulse output number is set to a function other than pulse output, DER will be set to
“1”and no processing will be performed.

If the specified counter number is unable to make an output (PI/O function setting result by R7F5), DER will be set to “1”
and no processing will be performed.

The pulse that is output with this instruction will be a pulse having a duty of 30 to 50 %. (To output a pulse having a duty
ratio of 50 %, set the value corresponding to the CPU model in the special internal output WRF06B, by referring to Section
8.14.)

When pulse output is commenced with this instruction, the output control flag (R7FC to R7FF) that corresponds to the pulse
output number will turn on while the pulse is output. It will turn off when the specified number of pulses have been output.
When the CPU is not operating, the pulse output continues/stops according to the setting of the special internal output
(output selection at R7DC stop).

This instruction does not have an acceleration/deceleration function.

Only pulse output stop operation can be executed for the I/O that is outputting a pulse with the acceleration/deceleration
function.

If this instruction is executed while the backup memory is being written (R7EF=1), DER will be set to “1” and no
processing will be performed.

The backup memory will not be written during pulse output. Be extremely careful when you change a program during RUN.

Program example

LD R9
RO DIFY WR9 = HO101 AND DIF9

[ 1T FUN 149 (WR9) [
WR9 =HI01

FUN 149 (WR9)

Program description

Prior to starting a pulse output operation, various settings required for the pulse output operation are reflected in the special
internal outputs, and the PI/O function setting flag (R7F5) is turned on while the CPU is being stopped.

For more details on the special internal output settings, see Chapter 8.

Starts the pulse output No. 1 (Y100) operation.

5-140




Chapter 5 Instruction Specifications

Iltem number FUN instructions-15 Name Pulse frequency output setting changes
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 150 (s) DER | ERR SD \% C
1 ° ° ° °
Instruction format Number of steps 217 —
Condition Steps
FUN 150 (s) — 3
Bit Word Double word | &
R, | TD,SS, WR, DR.|
Usable /0 x| v |™M|cucr |wx|wy|wMm|Tc |px|DY |DM| 8 Other
s Argument (Pulse o
number)
o1 Argument (Frequency o
value)
<2 Argument (Number of o
output pulses)
Function
15 0 pulse output number: HO1 to HO4
S Pulse output number | Change specification Change specification: HOO: Sets the frequency value and
number of pulse output,
HO1: Sets the frequency value
S+1 Frequency value only,
HO2: Sets the number of pulse
S+2 Number of pulse output output
Frequency: 10 to 5000 (Hz)

* The maximum frequency of 5000 Hz represents the total of
all pulse output frequencies.

* If the frequency value is set to less than 10 Hz, it is
internally changed to 10 Hz. The S parameter is also
rewritten.

Number of output pulses: HO000 — HFFFF (0 to 65535)

Auto correction is executed when the value corresponding to

the CPU model is specified in WRF06B.

Caution: There will be a slight error even if correction setting
is performed.

e Pulse output is commenced at the specified frequency. Output is stopped once the number of pulses specified have been
output.

e Sets the frequency value in Hz.
Example: To set a frequency of 3 kHz, set 3000 (HBBS) as internal output.

e Sets the count for the number of output pulses.
Example: To set output of 10,000, set 10,000 (H2710) as internal output.
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Notes

If the pulse output number is set to a value other than HO1 to HO4, DER will be set to “1”and no processing will be
performed.

If the external I/O corresponding to the pulse output number is set to a function other than pulse output, DER will be set to
“1”and no processing will be performed.

The minimum frequency that can be supported is 10 kHz. If a frequency value smaller than 10 kHz is specified, it will be
changed to 10 kHz internally by the system.

If the specified frequency value is greater than 5 kHz, or even when it is 5 kHz or less, and if the total sum with other set
pulse output frequencies becomes greater than 5 kHz, DER will be set to “1” and no processing will be performed.

If the specified frequency value is 5 kHz or less, and the total sum with other set pulse output frequencies is also 5 kHz or
less, the bit corresponding to the setting error detail WRF057 will be set to “0” and the operation enable state becomes
active.

The settings by this instruction will be reflected in the special internal output (WRF072 to WRF075 and WRFO07A to
WRF07D).

If the range for S exceeds the valid range of the I/O, DER will be set to *“1” and no processing will be performed.

If the pulse output number is set to “0,” pulse output will not be performed even when the pulse output start (R7FC to R7FF
is set to “1” or FUN149) is set.

If this instruction is executed for the I/O that is outputting a pulse with the acceleration/deceleration function, DER will be
set to “1” and no processing will be performed.

Program example

LD R10

R DIRIO WR100 = H0100 AND  DIF10
[ 11 WR101 =219 [

WR102 = 1000 WR100 =H100

FUN 150 (WR100) WRI101 =219

WR102 = 1000

FUN 150 ( WR100 )

Program description

Sets both the frequency and pulse output count of the pulse output No. 1 (Y100).
Sets 500 (Hz) for the frequency and 3,000 for the number of pulse outputs.
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Iltem number FUN instructions-16 Name Pulse output with acceleration/deceleration
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 151 (s) DER | ERR SD \% C
3 ° ° ° °
Instruction format Number of steps 919 —
Condition Steps
FUN 151 (s)
Bit Word Double word |
TD, SS, I
R, [WDT, MS, 2
Usable 1/0 L |TMR. CU. WR. pR.| & Other
XY | M]|RCUCT|WX|WY[WM| TC | DX | DY | DM
s | Pulse output No. O
ot Total No. of output o
pulses
Maximum frequency
st2 (H7) O
s+3 | Initial frequency (Hz) ©)
c+d Acceleratlon/deceleratlon o
time (ms)
Function |
15 8 7 0
s Pulse output No. | r Pulse output No.: HO1 to HO4
o1 Total No. of output pulses N ok Invalid area
Maxi P (@ Total No. of output pulses: HO0000 to HFFFF (0 to 65535)
s+2 aximum frequency F (Hz) Maximum frequency (Hz): HA to H1388 (10 to 5000)
o3 Initial frequency Fo (Hz) Initial frequency (Hz): HA to H1388 (10 to 5000)
«+4 | Acceleration/deceleration time T (ms) Acceleration/deceleration time (ms): H0000 to HFFFF (0 to 65535)

This instruction outputs pulses with the acceleration/deceleration function.

It outputs pulses from the pulse output terminal set with the pulse output number s until the total number of output pulses set
with s+1 is reached.

Since the output of pulses starts from the one having the frequency set with s+3, set the parameters so that the stepping motor
and other devices will not become out of tune.

Acceleration is performed at the acceleration time set with s+4 in 10 steps until the maximum frequency set with s+2 is reached.
Deceleration is performed at the deceleration time set with s+4 until the total number of output pulses set with s+1 is reached.
The ratio of frequency change for the deceleration is the same as for the acceleration.

FUN 151 (s)

Pulse frequency (Hz)

' N

L T

(F-Fo)/ 10

Fo:S+3

Tinge (sec)

Acceleration time Deceleration time

A 4
A 4

T:S+4 T:S+4
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Notes

When this instruction is executed, the maximum frequency is stored in the special internal output’s pulse output frequency
(WRF072 to WFRO075), and the number of output pulses is stored in the special internal output’s number of output pulses
(WRFO07A to WRF07D) respectively.

This instruction will not be executed if the specified pulse output is generating pulse output.

If the output that corresponds to the specified pulse output number has not been set for pulse output, DER will be set to “1” and
pulse output will not be generated.

If the total of the frequency set with this instruction and the frequency set for another pulse output exceeds 5 kHz, DER will be
set to “1” and pulse output will not be generated.

If the maximum frequency is larger than the initial frequency, DER will be set to “1” and pulse output will not be generated.

If the same value is specified for the maximum frequency and initial frequency, pulses will be output for the number of pulses
set with the maximum cycle without acceleration/deceleration.

If the maximum frequency and initial frequency are set to a value smaller than 10 Hz, the specified values will be changed to 10
Hz by the system.

If the total number of output pulses is small, deceleration will be performed without accelerating up to the maximum frequency.
In this case, the specified acceleration/deceleration time will not be used as the acceleration/deceleration time; it will be
accelerated (or decelerated) for each pulse.

For the acceleration/deceleration time, set a value equal to or larger than (1 / maximum frequency + 1 / initial frequency) x 5. If
an acceleration/deceleration time smaller than this value is specified, the specified acceleration/deceleration will not be set.
Acceleration and deceleration are performed in 10 steps, and at least one or more pulses are always output. Thus, if a small
initial frequency value is specified, an error in the acceleration/deceleration time will become large.

Pulse frequency (Hz) Pulse frequency (Hz)

'S 'S

FiS2 [rorermesesmmeee s [

Equivalent to pie pulse

. (F-Fo)/ 10 ¢
i(F-Fo) /10
Fo:S+3 Fo:S+3
-‘ Time (sec) R
Specified acceleration time Specified acceleration timg Specified deceleration time set
T:S+4 T:S+4 T:S+4
[——>| —>]
Actual acceleration time Actual deceleration time

Pulse output at abnormal setting
e If this instruction is executed while the backup memory is being written (R7EF=1), DER will be set to “1” and no
processing will be performed.
e The backup memory will not be written during pulse output. Be extremely careful when you change a program during RUN.

Program example

LD R7E3
R7E [
— F WRO0100 =H0200 WRO0100 = H0200
WRO0101 = H1000 WRO0101 = H1000
WR0102 = 1000 WR0102 = 1000
WR0103 = 500 WRO0103 = 500
WR0104 = 300 WR0104 =300
]
X00001 DIFO
LD X00001
_ o
1 — FUN 151(WRO0100) AND DIFO
[
FUN 151 (WR0100)

]

Program description

Sets the required parameters in the special internal outputs at the first scan after RUN start.
At the leading edge of X00001, pulses are output starting from Y101 using the following settings: acceleration/deceleration time
of 300 (Hz), initial frequency of 500 (Hz), maximum frequency of 1000 (Hz), and number of output pulses of 4,096 pulses.
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Iltem number FUN instructions-17 Name BOX comment
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 254 (s) DER | ERR | SD \% C
* (BOXC (s)) ° ° ° ° °
Instruction format Number of steps — —
Condition Steps
FUN 254 (s) 3
* (BOXC (s))
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /0 y | M | cu,cT |wx|wy|wM| TC | DX | DY | DM é Other
s Argument (dummy o
constant)
Function

e This instruction does not perform any operations. It is used to print comments on the right side of the calculation box in
conjunction with the Ladder Editor.

e A comment can contain a maximum of 32 characters.

*

() indicates the display when the Ladder Editor is used.

Iltem number FUN instructions-18 Name Memo comment
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | Average | Maximum
FUN 255 (s) DER | ERR | SD \% C
* (MEMC (s) ) ° ° ° ° °
Instruction format Number of steps — —
Condition Steps
FUN 255 (s) 3
* (MEMC (s) )
Bit Word Double word | &
R, | TD,SS, WR, DR, | %
Usable /O y | M | cu,cT |wx|wy|wM| TC | DX | DY | DM é Other
s Argument (dummy o
constant)
Function

e This instruction does not perform any operations. It is used to print comments on the right side of the calculation box in
conjunction with the Ladder Editor.
e A comment can contain a maximum of one screen (66 characters x 16 lines).

*

() indicates the display when the Ladder Editor is used.
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Table 6.1 lists the input/output classifications and input/output point types that can be used with the MICRO-EH

Table 6.1 Usable I/O classifications and point types
s 10t-point 14t-point 2?;—point 2£i—point
£ . Re! [ © e e e e
2 Function UE>)~ % S Name Nur:Eer of Nurr):t‘:er of Nurr):tF:er of Nurr):tF:er of
- points points points points
1 External I/O X B 10 | Bit external input 6 points 8 points 13 points 16 points
WX | W [ 16 [Word external input 1 word 1 word 1 word 2 words
DX | D | 16 [Double-word external input
Y B 10 | Bit external output 4 points 6 points 10 points 12 points

« WY | W [ 16 [Word external output 1 word 1 word 1 word 1 word

@) DY | D | 16 |Double-word external output

% Analoginput | WX | W | 16 [Analog input - - 2 words -

g Analog output | WY | W | 16 [Analog output - - 1 word -

5 Counter input X B 10 | High-speed counter input 3 points 4 points 4 points 4 points
Interrupt input | X B 10 | Interrupt input total total total total
Counter Y B | 10 |High-speed counter synchronized 3 points 4 points 4 points 4 points
output output
Pulse/PWM Y B | 10 |Pulse output 3 point 4 points 4 point 4 points
output PWM output

2 Bit R B 16 | Bit internal output 1984 points
R B 16 | Bit special internal output 64 points

o Word WR | W | 16 | Word internal output 4096 words

= DR | D | 16 |Double-word internal output

g WR | W | 16 | Word special internal output 512 words

<°é’ DR [ D | 16 |D.-word special internal output

| Sharing of M B 16 | Bit internal output 16384 points
bit / word WM | W [ 16 [Word internal output 1024 words

DM | D | 16 [Double-word internal output
3 Edge detection| DIF | B 10 | Rising edge 512 points
DFN | B 10 |[Falling edge 512 points
Master control | MCS | B 10 | Master control set 50 points
MCR [ B | 10 |Master control reset

., | Timer counter | TpD B | 10 |On delay timer Timer 256 points (0.01 s timer has only 0 to 63)

E Ss B 10 | Single-shot timer Counter 25§ points (The same area as the timer is used.)

3 (The same timer counter number cannot be used more

cu | B | 10 |Up counter than once.)
ctu | B | 10 [Up-down counter up input
ctD | B | 10 [Up-down counter down input

cL | B | 10 |Clear progress value

*: The external I/O, counter I/O, interrupt input, pulse/PWM outputs use the same area by specifying the operation I/O

operation mode (WRF070). See Chapter 8 for further information.

Note: The MICRO-EH does not support CPU link area (L/WL).

Note: B and W in the Size column represent bit and word (16 bits), respectively.
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I 6.1 1/O Assignment
1/O assignment and I/O address are listed below.
Table 6.2 1/0O assignment and I/O address
] 10-point 14-point 23-point 28-point
Type 1/0 assignment
type type type type
Slot 0 : X48 X0-5 X0-7 X0-12 X0-15
Digital Slot 1:Y32 Y100-103 Y100-105 Y100-109 Y100-111
Basic Slot 2 : Empty - - - -
Slot 3 : X4W - - WX30-31 -
Analog
Slot 4 : Y4W - - WY40 -
- X1000-1007 / 1015 (14 / 28 pts.)
Digital Unit 1/Slot 0: B1/1
- Y1016-1021 /1027 (14 /28 pts.)
Exp.1
- WX101-104 (WX100 is for command function under development)
Analog | Unit 1/ Slot 0 : FUNO
- WY106-107 (WY'105 is for command function under development)
- X2000-2007 /2015 (14 / 28 pts.)
Digital Unit 2 /Slot 0: B1/1
- Y2016-2021 /2027 (14 / 28 pts.)
Exp.2
- WX201-204 (WX200 is for command function under development)
Analog | Unit2/ Slot 0 : FUNO
- WY206-207 (WY205 is for command function under development)
- X3000-3007 /3015 (14 / 28 pts.)
Digital Unit 3 /Slot 0: B1/1
- Y3016-3021 /3027 (14 /28 pts.)
Exp.3
- WX301-304 (WX300 is for command function under development)
Analog | Unit 3/ Slot 0 : FUNO
- WY306-307 (WY305 is for command function under development)
- X4000-4007 / 4015 (14 / 28 pts.)
Digital Unit4/Slot0: B1/1
- Y4016-4021 /4027 (14 / 28 pts.)
Exp.4
- WX401-404 (WX400 is for command function under development)
Analog | Unit4/Slot 0: FUNO

WY406-407 (WY405 is for command function under development)
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6.2

External I/0 Numbers

When starting an operation of the MICRO-EH, a user program is executed (scanned) after the input refresh processing
(receiving external input data) is performed. Operations are performed according to the contents of the user program, and
the next input refresh processing and output refresh processing (operation results are reflected in the external output) are
performed. After that, the next user program is executed (scanned). This series of operations is continually repeated until
the operation is stopped or until a problem occurs in which the operation can no longer continue.

When the operation is stopped or if a problem interrupting the operation occurs, the CPU performs output refresh
processing making all output data as off data and then stops the operation, regardless of the execution status of the user
program.

Figure 6.1 shows a diagram outlining this series of operations.

Input refresh processing Input refresh processing Output refresh processing

N
)

RUN start I \

Execute (scan) user program System processing
Output refresh processing (off data)
\ Time
—

RUN stop

Execute (scan) user program

Figure 6.1 Overview of user program execution and refresh processing

The user programs are executed in sequence, normally beginning with the program in the beginning of the scan area till
the last program, or until the END instruction. Then, I/O data is refreshed prior to the execution of the next user program.
As shown above, external I/O data is updated in batch mode in the refresh processing after the user program is executed.
If it is necessary to update (refresh) the I/O data while the user program is being executed, use the refresh instruction.
When designing a system, take into account the above refresh operation from when the input data is received and
operated until output data is obtained.
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The following explains the external I/O assignment. The external I/O numbers for the MICRO-EH system are expressed

with the following conventions.

Table 6.6 List of external 1/0O classification and data type

Classification | I/O classification Data type Remarks
X External input Bit type Corresponds to the signal of each terminal block.

WX Word type (16-bit) Data in the range 0 to 15 is batch processed.
16-bit synchronicity guaranteed.

DX Double-word type (32-bit) | Two word data are batch expressed.

Lower 16-bit and upper 16-bit synchronicity are
not guaranteed.
Y External output Bit type Corresponds to the signal of each terminal block.
wY Word type (16-bit) Data in the range 0 to 15 is batch processed.
16-bit synchronicity guaranteed.

DY Double-word type (32-bit) | Two word data are expressed as one batch.
Lower 16-bit and upper 16-bit synchronicity are
not guaranteed.

Table 6.7 List of /O number conventions for external 1/0
Data type Numbering convention Example
Bit type (basic)
Xx OO0 00« Input EH-A23DRP
y OO OO« Output X0~X12, WX30,WX31
1 Bit number |
Slot number (X:0 Y:1)
Unit number (0) H H
= =i}
Bit type Y100~Y109, WY40
(expansion) x O 0O OO «mput
v O LJ DJ0J + Output EH-A28EDR
Bit number X1000~X1015
(X:00-07/15  Y:16-21/27)
Slot number (0) I
Unit number (1-4) D “ \ H
= =i}
Word type Y1016~Y1021
(basic/expansion) wx OO0
wy 0O EH-A6EAN (Analog exp.)
WX201~WX204
Word number
-
Slot number H 2 tece H
Unit number (1-4)
L
- =
WY206, WY207
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I 6.3 Internal Output Numbers

Memory is available as an internal output area in the CPU module. There are three areas: bit dedicated area (R), word

dedicated area (WR), and bit/word shared area (M/WM).

Table 6.8 List of I/O number conventions for external 1/0

Data type Numbering convention Example
Bit-dedicated R L] RO
type R105
Normal area HO00 to H7BF R23C
Special area H7CO0 to H7FF R7E7
Both are expressed as hexadecimals.
Word dedicated | <Word> wrICICIO] WRO
type WRI11
Normal area HO000 to WR123
Special area HF000 to WRF004
Both are expressed as hexadecimals.
<Double word> pr LI DRO
DRI11
Normal area HO000 to DR123
Special area HF000 to DRF004
Both are expressed as hexadecimals.
Expresses WR for 2 words in continuation.
Bit/word shared | <Bit> M OO0 MO
type MIl1
H0000~ M123
<Word> wm LI WMO
WMI11
HO00~ WM123
1\11 20F ........... M 1100
HEEEEEEEEEEEEEEE
WM120
<Double word> pmULILILIL] DMO
DMI11
HO0000 to DM234
Expresses as hexadecimals.
Expresses DM for 2 words in continuation.

e Internal outputs R, WR and DR are completely separate areas. Bit-based operations cannot be performed in the WR.

(Example) Relationships among R100, WR10, and DR10

R area 319

HEEEEEEEEERREREN

WR/DR area IAnothcr area

HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
< WRI1 ple WRI10 »
o DRI10 >
DRI11 N

e Because internal outputs M, WM and DM share the same area, bit-based operations

(Example) Relationships among M100, WM10, and DM10

M10A

MIIE e M1\ MI0F M109 oo

HNEEEENENENREEN HRENEERENENED
. WML ole WM10 .
. DM10 R
DMI1

A 4
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I 7.1 Memory Size and Memory Assignment

Table 7.1. Lists the programming specifications for the MICRO-EH.

Table 7.1 Programming specifications

No. ltem 10/14-point type | 23/28-point type
1 |Program size 3 k steps (3072 steps)
2 | Instruction size 32 bits/1 step
3 | Memory specification |SRAM Backup with a battery is not possible Backup is possible by installing the
since a battery cannot be installed. battery.
FLASH Backup using flash memory is possible.
4 | Programming language H-series ladder/instruction language
5 | Program creation Created with H-series programming devices

6 | Program modification |During STOP | Can be done as desired from the programming devices.

During RUN [ Can be done using the modify during RUN operation (except control instructions).
Control instructions can be changed with special operations. *1

(When a change is made during RUN, control operation stops while the program

is being modified.).

7 | Program protection Programs can only be modified when write is enabled. (The enable status is
automatically controlled by the programming device).

8 | Password A password can be set from the programming device (the program cannot be

displayed when setting the password. The programs can be downloaded to the
programming device).

9 | Check function A sum check function for the program is always executing. An address check with
the I/O assignment table is executed when RUN operation starts.
10 | Program name The program names are set from the programming device and stored along with

the programs.

*1:  Refer to the peripheral unit manual for details.
Notes:

Comment data that has been created with the peripheral unit is not stored in the CPU.

Save the user programs to a floppy disk or other media for backup.

If a program exceeding 3072 steps is created by setting 4 K steps in the LADDER EDITOR, no error occurs in the LADDER
EDITOR, but a “writing outside memory range” error will occur when writing the program to the CPU.

Unlike the conventional H series, the MICRO-EH series backup user programs in the FLASH memory.

In order to shorten the program transfer time, the user programs are transferred once to the operation execution memory, at which
point the transfer is completed. The backup to the FLASH memory is performed afterward; therefore, be sure to turn off the
power to the main unit after approximately two minutes have passed since the program transfer. If the power is turned off within
two minutes, a user memory error (31H) may occur. Note that the transfer completion to the FLASH memory can be confirmed
by the special internal output (R7EF).
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I 7.2 Programming Devices

The following methods are used to create the user programs.

Table 7.2 Programming methods

Programming device used

Concept of operation

Remarks

Personal computer software
(LADDER EDITOR, etc.)

[For off-line/on-line operation]

Creates an I/O assignment table, inputs the program to be

created, and transfers the program to the CPU in online

mode.

[For direct operation]

As each program is entered one by one, it is directly

written to the CPU.

Change operation can be performed during RUN

operation.

Note: This mode is not available for Windows®
version.

[During on-direct operation]

When programs are input one by one, the input programs

are written into the CPU’s memory and personal

computer’s memory.

Change operation can be performed during RUN

operation.

Note: To enter the on-direct mode, match the contents in
the CPU’s memory and personal computer’s
memory.

Dedicated programming
console (GPCLOI1H, etc.)

[For off-line/on-line operation]

Creates an I/O assignment table, inputs the program to be

created, and transfers the program to the CPU in online

mode.

[For direct operation]

As each program is entered one by one, it is directly

written to the CPU.

Change operation can be performed during RUN

operation.

Note: This mode is not available for Windows®
version.

[During on-direct operation]

On-direct operation cannot be performed.

/O assignment information
can be read.

Initialize the CPU when
starting up for the first time
after the unit is unpacked or
when a battery error occurs.

Portable graphic programmers and instruction language programmers can not be used.
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I 7.3 Programming Methods

The following shows the system configuration using a personal computer and the procedures for creating a user program
using personal computer software. Please note that cables differ depending on the personal computer and software used.

Table 7.3 System configuration using a personal computer

No. Personal computer DOS/V PC PC9800 series personal computer
software used

1 [LADDER EDITOR
(Windows® version)

\

LADDER EDITOR for

' LADDER EDITOR for . Windows® (HLW-PC3)
DOS/VPC Windows® (HLW-PC3, PC_%OO series PC system disks (Japanese)
(Windows® 95/98/NT) HLW-PC3E) system disks (Windows® 95/98/NT)

(Japanese, English)

CPU setting Specify H-302.
Memory assignment Specify RAM-04H (4 K memory).
Cable (MICRO-EH side) EH-RS05 EH-VCBO02 EH-RS05
Cable . WVCB02H WPCB02H
(personal computer side)
10-point type There are no DIP switches (fixed to 4800 bps).
DIP SW| 1 2 3 4
Port 1 ON | OFF | ON | OFF |38.4 kbps
*1, *2 | 14/23/28-point type Status ON | OFF | OFF | OFF | 19.2 kbps | Same as left
OFF: | OFF | ON_| OFF_| 9600 bps
OFF | OFF | OFF | OFF [4800 bps
10/14-point type Port 2 does not exist.
Port 2 Cannot be connected with the above configuration since the RS-422/485 are used (RS-
23/28-point type 232C/422 converters are required.)
Set the transmission speed in the special internal output (WRF03D).

2 |LADDER EDITOR

(DOS version) — 4

= 08 g

LADDER EDITOR DOS LADDER EDITOR

DOS/V PC version (HL-AT3E) PC9800 series DOS version (HL-PC3)
(MS-DOS®) system disks (English) PC (MS-DOS®) system disks (Japanese)

CPU setting Specify H-302.

Memory assignment Specify RAM-04H (4 k memory).

Cable (MICRO-EH side) EH-RS05

Cable . EH-VCBO02 PCCBO2H

(personal computer side)

Port 1 10-point type There are no DIP switches (fixed to 4800 bps).

DIPSW 1 2 3 4
Status | OFF | OFF | OFF | OFF | 4800 bps

10/14-point type Port 2 does not exist.

Cannot be connected with the above configuration since the RS-422/485 are used (RS-

23/28-point type 232C/422 converters are required.)

Set the transmission speed in the special internal output (WRF03D).

*1:  Settings of the port 1 can be changed when the DR signal is off. When the DR signal is on, the setting is fixed.

*2:  Set the port 1 to the transmission control procedure 1 by the special internal output (WRF01A). (The default is the transmission

control procedure 1.)
Note: Refer to the manual of the applicable software on how to install and operate each software (LADDER EDITOR).

*1, *2 [ 14/23/28-point type Same as left

Port 2
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Table 7.4 List of procedures for creating a program

ltem

Create new program

Modify

Test operation, adjustment

Off-line

Off-line

On-line

On-direct

Out-line of opera-ting procedure

Select off-line
Initialize PLC

CPU type: Specify H-302

Memory type: Specify RAM-04H

Select off-line

| Regenerate from FD, etc. |

Select on-line

| Regenerate from FD, etc. |

When utilizing a program created
in another H-series

CPU type: Specify H302
Memory type: Specify RAM-04H|

Create I/O assignment
Create program

NG
Program check
OK

Save in FD, etc.

Modity I/O assignment
Modify program

Program check

Change the name and
save in FD, etc.

Initialize the CPU when
running it for the first
time(right after purchase, etc.)

T
Transfer program
(PLC — CPU)

*1

NG

CPU error check

OK

Conduct test operation

Operation check

To modificatiol

Select on-line

Transfer program
(CPU — PLC)
[

| Select on-direct |
Conduct test operation

Modify program (modify
during RUN, etc.)

Operation check

OK

Enter in FD, etc.

match them forcibly.)

When creating a new When modifying a program | When transferring a created | When modifying a program
.g program program to the CPU for the | during test operation
:;f first time
)
A program can be created When using a program that | When performing CPU error | To enter the on-direct mode,
without executing MICRO- | was used in another H-series, | check, make sure the I/O match the contents in the
EH. specify H-302 as the CPU assignment matches the CPU’s memory and personal
E type. loaded module. (The loading |computer’s memory. The
£ read function can be used to | modified contents will be

reflected in both the
computer memory and CPU
memory.

*1:  Set the flow size to 0 for memory assignment.
If a program transfer is performed by specifying the flow size, the message “Cannot execute: Operation error” is displayed, and
a peripheral unit remain as WRITE occupied. In this case, either cancel the occupy state from LADDER EDITOR of the
peripheral unit or by re-entering the CPU power.
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The user program is managed in circuit units. One circuit can describe nine contact points (a-type contact point or b-type
contact point) and seven coils as shown in the figure below.

Il
U U

Figure 7.1 Size of one circuit

Or, one relational box can be described using the width of three contact points. The relational box can be considered as an
a-type contact point that turns on when the conditions in the box are established (Figure 7.2).

N e e

il
U I O

Figure 7.2 Example when using a relational box
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In addition, if loop symbols are used, a circuit containing up to 57 contact points and one coil can be entered within seven
lines.
However, an OR circuit cannot be input after a loop.

Figure 7.3 Example when using loop symbols

A processing box can be placed at the coil position. The processing instructions, application instructions, control
instructions, transfer instruction and fun instructions can be described in a processing box. A maximum of 19 instructions
can be described in one processing box. The processing box is executed when the conditions in the contact section to be
connected directly in advance is established. The processing box is not executed if the condition is not established.

See the chapter on the “Instruction Specifications” for details on each instruction.

| | ] | ] | ] |
l M M I WRO0 = WRO0 + WR1
WRI1=WRI *3
_|| [ ] [ | WR2 =WR2/4
[ [ [ | WRO0 = WX0 AND HFF00

Up to a maximum of 19 lines

Y

A maximum of 4 lines can be described

Figure 7.4 Example when using a processing box

Note: For the LADDER EDITOR for Windows®, a processing box can be displayed in one contact point width, so a circuit of nine
contact points and one processing box can be entered.
For more details, refer to the user's manual for the LADDER EDITOR for Windows®.

7-6



Chapter 7 Programming

[74

Note:

Program Transfer

The MICRO-EH stores the user programs written from the peripheral units in the execution memory (RAM). Then, it
transfers the user programs to the FLASH memory (backup memory) utilizing the idle time of the MPU in the internal
area of the MICRO-EH. This is performed regardless of operation status of the CPU. Therefore, the programs may not be
written into the backup memory (FLASH memory) even though the peripheral units display that program transfer has
been completed. If the power is turned off before the programs are written to the FLASH memory, the customer’s
programs may be lost.

In order to prevent such crisis, it is necessary to monitor the Backup Memory Writing Progress Flag (R7EF) after the
programs are transferred. When this bit special internal output is ON, it indicates that the data (programs, etc.) are being
transferred to the backup memory. When is it OFF, it indicates that the data is not being written to the backup memory.
Turning off the power after making sure that the Backup Memory Writing Progress Flag (R7EF) turns off after the
program is transferred from the peripheral unit to the MICRO-EH will ensure that the program is backed up properly.
(The transfer to the backup memory takes approximately two minutes.)

If a new program is written from a peripheral unit while a user program is being transferred to the backup memory
(FLASH memory), the user program transfer to the backup memory will be stopped and the new program will be
transferred to the backup memory. Therefore, the program that is stored in the backup memory will be the program that is
written last.

In addition to the user programs, the settings to be stored in the special internal outputs can be transferred to the backup
memory. The transfer of the special internal outputs for various settings (Note 1) can be executed by turning ON the
Memory Request for Various Settings Flag (R7F6). As with the transfer of the user programs, the Backup Memory
Writing Progress Flag (R7EF) will be turned ON during this transfer.

Figure 7.5 below shows the operation of the Backup Memory Writing Progress Flag (R7EF) during the backup of the
special internal output for various settings and the backup of the user programs. Note that when one is being transferred,
the next transfer will not start until the current transfer is complete.

Backup memory writing
progress flag R7EF_|
Special internal output
write request for various RTF6 N
settings L

2] 2] 3]

2] 4], 5] 1]

When there is no conflict
between the user program
write and the setting memory
request of the special internal

When a setting memory
request of the special internal
output is generated during the
transfer of the user program

When a user program write
is generated during the
transfer of the special
internal output

output

1] R7F6 ON due to forced set or reset

2] Special internal output transfer start for various settings
3] Special internal output transfer end for various settings
4] Write from the peripheral unit is complete.

5] User program transfer start

6] User program transfer end

Figure 7.5 Operation of the bit special internal output when backup memory is being accessed

The backup memory cannot be written during pulse output. If a program is changed during RUN with respect to the CPU
during pulse output, turn off the power supply approximately two minutes after pulse output stops.

Pulses cannot be output while the backup memory is being written. Commence pulse output once again after the Backup
Memory Writing Progress Flag turns off.
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Note 1) The following lists the special internal outputs for various settings that can be transferred to the backup memory by the
Memory Request for Various Settings Flag (R7F6).

Table 7.5 List of special internal outputs that can be stored

1 | WRFO1A Dedicated port 1 Communication settings
2 | WRF03C Dedicated port 1 Modem timeout time
3 | WRF03D Dedicated port 2 Communication settings
4 | WRF06B Pulse/PWM automatic correction settings
5 | WRF06C Potentiometer 1 Filtering time
6 | WRF06D Potentiometer 2 Filtering time
7 | WRFO6E Analog input type selection
8 | WRFO6F Phase counting mode
9 | WRF070 /O operation mode

10 | WRF071 I/O detailed function settings

11 | WRF072 Output frequency

12 | WREOT3 On-preset value

13 | WRF074

14 | WRFO075

15 | WRF076 On-duty value

16 | WRFO77 Off-preset value

17 | WRFO078

18 | WRF079

19 | WRFO7A Pre-load value

20 | WRFOTB Pulse output value

21 | WRF07C

22 | WRF07D

23 | WRFO7E Input edge

24 | WRFO7F Input filtering time
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Chapter 8 High-speed counter, PWM / Pulse train

output and Analogue 1/O

The MICRO-EH operates in four operation modes. By selecting the proper operation mode, input/output points can be assigned to
the counter input, interrupt input, pulse output, and PWM output functions, instead of the normal input/output function.

The 14-point type model or higher are equipped with two potentiometers. The values of internal outputs can be changed externally
using these potentiometers, without peripheral units.

The 23-point type model is equipped with two points of analogue input and one point of analogue output.

This chapter explains how to set various functions mentioned above, together with simple usage examples.

EX

Input/Output Function

The normal input/output points can not only be used as they are, but can also be assigned special functions. In order to
assign these special functions, it is necessary to select the right operation mode; the following briefly explains the
procedure for selecting the operation modes. Refer to the section corresponding to each item for the details.

8.1.1 Initial Setting for Special Input/Output Function

Figure 8.1 shows a flowchart for the setting procedures.

First, select an operation mode. There are 5 operation modes, mode 0 to 3 and 10. By selecting an operation mode the
input number to be used for high-speed counter input and the type of counter is determined, along with the output number
for the corresponding output.

Next, the desired input/output function for each point of input/output should be selected, because the function assigned to
input/output varies depending on the operation mode selected.

Lastly, set the operating conditions for each input/output function selected.

Furthermore, performing the settings mentioned above does not in itself make the settings valid for the actual operation.
The settings become valid only after turning on the special internal output for individual setting (R7F5). After making the
settings valid, it is possible to make changes for each function using the special internal output for individual setting.
Turning the special internal output (R7F6) on also stores the settings performed above in the FLASH memory. From the
next time the power supply is turned on, the settings stored in the FLASH memory are automatically read; it is not
necessary to perform the settings every time.

1] Set the operation mode

I Set the number 0 to 3 corresponding to the mode you want to set in WRF070.
Refer to Table 8.1 for the details of each mode.

Note 1) Ifnothing is set, the settings stored in the FLASH memory become valid.

Note 2) If a number larger than 4 is set, mode 0 will be selected.

Note 3) After the settings are stored in the FLASH memory, it is not necessary to perform the settings
after step 1] from the next time.

2] Set input/output terminal

Set the function of each input/output terminal in WRF071.
I Refer to the section about detailed function settings for the details.

Note 4) If nothing is set, the initial value will become 0.

Set the operating conditions for each function in WRF072 to WRFO7E.

3] Set the operating conditions

Note 5) If nothing is set, the initial value will become 0.

Refer to the section about detailed operating condition settings for the details.
for each function I

The settings performed in steps 1] to 3] become valid by turning R7F5 on.
Note 6) The settings performed in steps 1] to 3] do not become valid unless R7FS is turned on while

output is turned off.
4] Make the settings valid I Moreover, if R7F5 is turned on while the CPU is running, the settings do not become valid
even though R7FS5 is turned on. The settings become valid at the point when the CPU is
{_} stopped.
3] .Che,m.ge . The settings performed in steps 1] to 3] are stored in the FLASH memory by turning R7F6
individual setting on.
It is not necessary to perform the settings again when the power supply is turned on for the
next time.

6] Store the settings in the memory. I Note 7) If R7F6 is not turned on, the settings will be changed to the ones stored in the FLASH

memory when the power supply is turned on for the next time (if nothing is stored in the

FLASH memory, the initial values will be set).

Note 8) When the CPU is operating, the settings are not stored in the FLASH memory by turning
R7F6 on.

Note 9) R7EF turns on while the settings are transferred to the FLASH memory. If the power supply
to the main unit is turned off while R7EF is on, the settings are not properly stored in the
FLASH memory; there is a possibility that the parameter settings are initialized when the
power supply is turned on for the next time.

Figure 8.1 Flow of operation mode setting procedure

8-1
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I 8.1.2 Operation Mode

Select one mode from the 5 modes shown in Table 8.1 (mode 10 described in following pages.) and set the mode number
in the special internal output WRF070 when the CPU is in STOP status.

*1:

*2:

Each input and output terminal setting is configured in WRF071.

Table 8.1 Operation mode list

If parameter in WRFO070 is not saved by R7F6, the value will be 0 at the next power on.
The operation mode setting can be changed only when CPU is in STOP status.

Mode 0 Mode 1 Mode 2 Mode 3
Standard Single-phase counter x2 Single-phase counter x4 .2-phase counter x1,
Single-phase counter x1
X0 Standard input Counter input 1 Counter input 1 Counter input 1A
Standard input Counter preload 1 Counter preload 1 Counter preload 1
X1 Interrupt input 1 Counter strobe 1 Counter strobe 1 Counter strobe 1
Standard input Standard input Standard input
X2 Standard input Counter input 2 Counter input 2 Counter input 1B
Standard input Counter preload 2 Counter preload 2 Counter input (marker) 17
X3 Interrupt input 2 Counter strobe 2 Counter strobe 2
Standard input Standard input
X4 Standard input Standard input Counter input 3 Standard input
Standard input Standard input Counter preload 3 Standard input
X5 Interrupt input 3 Interrupt input 3 Counter strobe 3 Interrupt input 3
Standard input " Standard input
X6 Standard input Standard input Counter input 4 * Counter input 4 *
Standard input Standard input Counter preload 4 ™ Counter preload 4 ™
X7 Interrupt input 4 Interrupt input 4 Counter strobe 4 Counter strobe 4
Standard input Standard input Standard input "
Standard output Counter output 1 Counter output 1 Counter output 1
Y100 |[PWM output 1 Standard output Standard output Standard output
Pulse output 1
Standard output Counter output 2 Counter output 2 Standard output
Y101 |[PWM output2 ® Standard output Standard output PWM output 2 *
Pulse output 2 * Pulse output 2 °
Standard output Standard output Counter output 3 Standard output
Y102 |PWM output3 PWM output 3 Standard output PWM output 3
Pulse output 3 Pulse output 3 Pulse output 3
Standard output Standard output Counter Standard Counter Standard
v103 output4 *  |output output 4 * output
PWM output 4 PWM output 4 Std. output " | PWM out 4 ® [ Std. output ® |PWM out 4 ®
Pulse output 4 ° Pulse output 4 ° Pulse out 4 Pulse out 4
*3:  Modes 0 to 3 can be set regardless of the type of CPU however, note that the 10-point type does not have X6

*4:

*5:

*6:

and X7.

It is only possible to select either Standard output, PWM output, or pulse output for the 10- point type CPU. (A
counter corresponding output cannot be set because there is no counter input that can correspond to it.)

It is possible to set for the relay output type, but the expected output waveform cannot be obtained. Moreover,
care must be taken because it may cause an relay error.

This assignment is supported by Ver.1.11 (WRF051=H0111) or newer.
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I 8.1.3 Input/Output Setting

Configure each I/O setting in the special internal output (WRF071) and make it effective by setting R7F5 ON in CPU
STOP status. This information is normally reset at every power on, but this can be saved in the FLASH memory by
setting R7F5 ON after that.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRFO71: [ a [ b [ c [ d] e[ f] gl nh] il jlk] 1 ][m]n]olyp]
Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 8.2 Special internal output for setting detailed function
Mode 0 Mode 1
Name Bit Value Bit Value Function Name Bit | Value Bit Value Function
X0 - - - - Standard input (Fixed) X0 - - - - Counter input (Fixed)
0 Standard input 0 Counter preload
X1 2 0 b 1 Interrupt input X1 a 0 b 1 Counter strobe
X2 - - - - Standard input (Fixed) 1 0 Standard input *1
0 Standard input X2 - - - - Counter input (Fixed)
X3 c 0 d n S
1 Interrupt input 0 0 Counter preload
X4 - - - - Standard input (Fixed) X3 c d 1 Counter strobe
x5 0 ¢ 0 Standard input 1 0 Standard input *1
¢ 1 Interrupt input X4 - - - - Standard input (Fixed)
X6 - - - - Standard input (Fixed) X5 e 0 £ 0 Standard input
x7 N 0 h 0 Standard input 1 Interrupt input
g 1 Interrupt input X6 - - - - Standard input (Fixed)
X7 o 0 h 0 Standard .mput
Name Bit | Value [ Bit [ Value Function 1__| Interrupt input
0 0 Standard output
. . 1 PWM output Name Bit | Value Bit Value Function
Y100 i j
1 0 Pulse output 0 0 Counter output
1 - . . 1 Standard output *1
Y100
0 0 Standard output ! | J 0
Y101 K 1 1 PWM output 1
0 Pulse output 0 Counter output
! 1 0 1 Standard output *1
- Yiol | «k I P
0 0 Standard output 1 0
1 PWM output 1
Y102 m : n 0 Pulse output 0 0 Standard output
1 - 1 PWM output
Y102
0 0 Standard output m 1 n 0 Pulse output
1 PWM output 1 -
Y103 © | P 0 Pulse output 0 0 Standard output
1 - 1 PWM output
Y103 ° | p 0 Pulse output
1 -
*1 : Supported by software version.1.11 or newer.
Mode 2 Mode 3
Name Bit | Value | Bit | Value Function Name Bit | Value [ Bit | Value Function
X0 - - - - Counter input (Fixed) X0 — — — — | 2 phase Counter 1A (Fixed)
0 0 Counter preload X1 a 0 b 0 Counter preload
X1 a b 1 Counter strobe 1 Counter strobe
1 0 Standard input *1 1 0 Standard input *1
X2 — — — — | Counter input (Fixed) X2 — — — | 2 phase counter 1B (Fixed)
0 0 | Counter preload X3 c 0 d 0 | Counter input 1Z (Fixed)
X3 c d 1 Counter strobe X4 — — — — | Standard input (Fixed)
1 0 | Standard input *1 X5 e 0 f 0 | Standard input
X4 — — — — Counter input (Fixed) 1 Interrupt input
0 0 Counter preload X6 — — — — Counter input (Fixed)
X5 ¢ f 1 Counter strobe X7 g 0 h 0 Counter preload
1 0 Standard input *1 1 Counter strobe
X6 — — — — | Counter input (Fixed) 1 0 | Standard input *1
0 0 Counter preload
X7 g h 1 Counter sFrobe - Name Bit | Value [ Bit | Value Function
1 0 Standard input *1 o 0 Counter output
Y100 i j L
Name Bit | Value | Bit | Value Function ! J 0| Standard output *1
0 Counter output 1 1
0 1 Standard output *1
Y100 i j P 0 0 Standard output
1 0 1 PWM output
1 yior | k 1
0 Pulse output
0 Counter output 1 1 -
0 *
Y101 Kk 1 (1) Standard output *1 0 0 | Standard output
1 n Y102 m n 1 PWM output
1 0 Pulse output
0 Counter output 1 -
O *
Y102 m n 1 Standard output *1 0 0 Counter output Standard output *2
1 0 1 PWM output *2
1 Y103 o p ¥ -
0 Standard output *1 Pulse output *2
0 0 Counter output Std. output *2 1 1 -
Y103 ° p 1 Standard output *1 PWM output *2 *1 : Supported by software version 1.11 or newer.
1 (1) | Pulse output*2 | 3 : Configuration of 10 point type.

*1 : Supported by software version 1.11 or newer.

*2 : Configuration for 10 point type.
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[a.14  mnputoutput Setting (Mode 10)

Mode 10 had been added since Ver. 01.13. I/O assignment of mode 10 is very flexible as follows.

Parameter setting is compatible with existing mode 0 to 3 except for WRF071. Operation of FUN command (FUN 140 -

150) is same for all the mode 0 to 10.
® Outline
Input and output are configured in every group as below.

X0 X1 X2 X3

Y100 Y101 Y102

X4 X5 X6 X7

Y103

Group 1 Group 2 Group 3

Fig. 8.4 Group of mode 10
B Mode setting
Set "H10" to the special internal output WRF070.

W In/output setting

Group 4

Set parameter according to the following table to the special internal output WRF071.

Bit : 15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
WRFO071 : Group 1 Group 2 Group 3 Group 4
Default : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fig. 8.5 Bit table of WRF071
Select one of below combinations and set in WRF071 for every group.
Fig. 8.2 Parameter for in/output setting
Parameter | X0/2/4/6 X1/3/5/7 Y100/101/102/103
HO Standard input Standard input Standard output
H1 PWM output
H2 Pulse output
H3 Interrupt input Standard output
H4 PWM output
HS Pulse output
H6 Counter input Standard input Standard output
H7 Counter output
H8 Preload input Standard output
H9 Counter output
HA Strobe input Standard output
HB Counter output
Others Standard input Standard input Standard output
Since 10 points type does not have input X6 and X7, possible value for group 4 is 0 to 2.
B Example
Group Function Value
1 X0 : Standard input X1 : Standard input Y100 : Pulse output 1 = H2
2 X2 : Counter 2 X3 :Preload input 2 Y101 : Standard output = HS
3 X4 : Counter 3 XS5 : Standard input Y102 : Counter output 3 = H7
4 X6 : Standard input X7 : Interrupt input 4 Y103 : Standard output = H3

= WRF071 = H2873
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I 8.1.5 Special Output Operation in CPU STOP Status

Generally the counter output, PWM output and pulse output are not generated if the CPU is in the STOP state. To output
these outputs when the CPU is in the STOP state, turn on the special internal output R7DC. By turning on the special
internal output R7DC for controlling the special outputs in the STOP state, the operation of the special outputs at the time
of test operation can be checked, and the outputs that are independent of the RUN and STOP states of the CPU can be
output. Note that the R7DC is set to 0 when the power is turned on. Also, if the output control flag (R7FC to R7FF) is
turned on while the CPU is in the STOP state and the R7DC is off, the output flag is turned off by the system.

R7DC
5]
R7FC toR7FF 1]
RUN/STOP  RUN
STOP
5]
Counter output | |
OFF
<5
PWM output ]
5
Pulse output ]

Figure 8.4 Operation of special outputs when the CPU is in the RUN/STOP states

—
[a—

When the R7DC is off, the output control flag is turned off by the system.
2] When the R7DC is on, the corresponding special output turns on by turning on the output control flag.
*  The counter output of the counter turns on when the condition is satisfied.
3] The special outputs turn on and off according to the user program.
4] The special outputs are being output while the output condition is satisfied or the R7DC is on.
5] The special outputs turn on and off according to the RUN/STOP states of the CPU. The output control flag is turned
oft by the system when the CPU operation stops.
*  The special outputs continue to be output as long as the CPU operation continues, even if an error has occurred
when the operation is set to be continued when I/O assignments do not match or when a congestion error occurs.

[ s8.1.6 Pulse / PWM Output adjustment

The transistor output that generates the pulse output and PWM output contains a hardware delay time. This delay time
affects the on-duty significantly as the frequency increases. In addition, this delay time is slightly different depending on
the CPU model. By setting the value that corresponds to the CPU model in the special internal output WRF06B for
setting the PWM/pulse output correction, both the PWM output and pulse output with no load in the system can be
corrected.

Caution: There will be a slight error even if correction setting is performed.

These special internal outputs are stored in the FLASH memory by turning on the various setting write request (R7F6).
Once the setting is stored in the FLASH memory, it is not necessary to make the setting again when the power is turned
on next time.

WRFO06B: Setting value indicating the CPU model
Figure 8.3 Special internal outputs for setting PWM/pulse output correction
CPU model Setting value Remark
EH-***DTP HO0001
EH-***DT H0002
EH-***DRP HO0003
EH-***DRT HO0004
Other than above Other than above No correction

Note: *** changes depending on the CPU.
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I 8.2 High-Speed Counter (Single-Phase)

The high-speed counter settings are stored in the special internal outputs (WRF070 to 7E). It is only possible to perform
the setting through the special internal output (WRF071) when the CPU is stopped and the output is turned off. Once all
the input/output settings are completed, the settings of each counter can be changed using the special internal outputs for
individual setting (WRF058 to 5B), regardless of whether the CPU is operating or stopped. In addition, the settings can
be changed by a program using the FUN instruction (FUN140 to 142, and 146). Refer to the chapter about the FUN
instruction for information about how to use the FUN instruction for setting.

I 8.2.1  Operation of Single-Phase Counter

(1) Basic operation
Figure 8.5 describes the basic operation of the high-speed counter.

[RA0 R N B A S
/ k

-,
-,
,_.4

1

toAN

7]
On preset ¢ )
1
(|
0000H )
U: Up counter —1 \\—/
D: Down counter < U b4 U Pt D >« U | g U ah D—
D D
Coincidence ON
output OFF
R7FCtoR7FF  ON J
Coincidence OFF
interrupt ON
n: Even number OFF | | | | | | | | | |
m: Odd number INT2n INT2m INT2n INT2n INT2m INT2n INT2n  INT2m INT2n INT2n INT2m
1] — 4]
On preset

Each coincidence interrupt
and INT number

K Off preset

Coincidence interrupt
occurrence
Coincidence output On

Coincidence interrupt
occurrence Counter 1 [At on-preset | INT20

Coincidence output On At off-preset | INT21
Counter 2 [ At on-preset | INT22

2] . 5] At off-preset | INT23
Counter 3 | At on-preset | INT24
Off preset At off-preset | INT25

Counter 4 [Aton-preset | INT26
At off-pre&et INT27

K On preset

Coincidence interrupt
occurrence
Coincidence output Off

Coincidence interrupt
occurrence
Coincidence output Off

Figure 8.5 Basic operation of high-speed counter (single-phase)

Up counter
1] The counter output turns on* when the current counter value becomes larger than the on-preset value. The
interrupt process (INT2n) starts up if an interrupt program is used in the running user program.
2] The counter output turns off when the current counter value becomes larger than the off-preset value. The
interrupt process (INT2m) starts up if an interrupt program is used in the running user program.
3] The counter values wrap around in a ring. That is, the current counter value goes back to Oh when one more pulse
is counted after the maximum value (FFFFH) is reached.
Down counter
4] The counter output turns on* when the current counter value becomes smaller than the off-preset value. The
interrupt process (INT2m) starts up if an interrupt program is used in the running user program.
5] The counter output turns off when the current counter value becomes smaller than the on-preset value. The
interrupt process (INT2n) starts up if an interrupt program is used in the running user program.
6] The counter values wrap around in a ring. That is, the current counter value becomes FFFFH when one more
pulse is counted after the minimum value (OH) is reached. Note also that the initial value of the counter is OH, and
the value reaches FFFFH after the first pulse is counted after the start of operation.
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Others
7] The user program can switch from using a counter as an up counter to a down counter, as well as from a down
counter to an up counter while the counter is operating (using FUN142).

*  The counter output does not turn on unless the control output flag (R7FC to R7FF) is turned on.

(2) Preload input operation

When a preload signal is entered, the current counter value is reset to the preload value.

The counter output is controlled only when the on-preset value or off-preset value is exceeded by the progress of the
counter value. Because of this, the counter output maintains its status before the preload input when the on-preset or off-
preset value is exceeded due to the preload value (when jumping from the Off area to the On area, or vice versa). Also,
the status of the counter output is reflected in the data memory at the timing of the refresh process. Therefore, it should be
noted that the status monitored by peripheral units, etc. and the actual output status may be different (by a delay of one
scan).

| Preload input | | Preload input |

FFFFH |
Off preset

Preload value

On preset

0000H
Coincidence ON
output OFF

Figure 8.6 Preload input operation of high-speed counter (single-phase)

(3) Strobe input operation
When a strobe signal is entered, the current counter progress value is stored in the strobe storage area (WRF07A to 7D)
of the special internal output.

(4) Current value clear instruction operation

When the current value clear instruction (FUN144) is executed, the current counter value is reset (cleared) to zero.
The counter output is controlled only when the on-preset value or off-preset value is exceeded by the progress of the
counter value. Because of this, the counter output maintains its status before the execution of the current value clear
instruction when either the on-preset or off-preset value is exceeded due to the execution of the current value clear
instruction (when jumping from the Off area to the On area, or vice versa).

Current value clear | | Current value clear

FFFFH

Off preset

On preset

0000H
Coincidence ON

output OFF J |_| |_| |_

Figure 8.7 Current value clear instruction operation of high-speed counter (single-phase)
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I 8.2.2 Setting of Single-Phase Counter

If either one of operation modes 1, 2, or 3 is selected, the single-phase counter should be set using the special internal
output (WRF072 to WRFO7E). In order to make the contents of the various settings valid, it is necessary to turn on the
special internal output R7F5. The settings can be changed using the FUN instruction during the CPU operation (some
settings cannot be changed, however.)

(1) Setting the counter input

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRFOE: | a [ b | c|d|e| f] g | n| Not used
Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 8.8 Special internal output for setting counter input

Bit Setting Count edge Bit Setting Count operation
value value

Counter 1 a 0 Rising edge e 0 Up count operation "’

1 Falling edge 1 Down count operation "’
Counter 2 b 0 Rising edge f 0 Up count operation !

1 Falling edge 1 Down count operation "
Counter 3 c 0 Rising edge g 0 Up count operation "’

1 Falling edge 1 Down count operation "’
Counter 4 d 0 Rising edge h 0 Up count operation !

1 Falling edge 1 Down count operation "

*1 Can also be made valid by executing FUN142.
In case of mode 1, the settings for counter 3 and 4 are ignored.
In case of mode 3, the settings for counter 1 to 3 are ignored.

(2) Setting the on-preset value

Set the count value at which the counter output is turned on (the on-preset value) for every counter used. Any value in the
range from 0 to FFFFH (0 to 65, 535) can be set. If the on-preset value is set to the same value as the off-preset value, the
counter will not perform any counting operation (see (5)).

WRF072: | On-preset value for counter 1

|
WRF073: | On-preset value for counter 2 |
|

WRF074: | On-preset value for counter 3

WRFO075: | On-preset value for counter 4 |
Figure 8.9 Special internal outputs for setting the on-preset values

In case of mode 1, WRF074 and WRF075 are used to set the frequency for the PWM/pulse outputs.
In case of mode 3, WRF073 and WRF074 are used to set the frequency for the PWM/pulse outputs.

(3) Setting the off-preset value

Set the count value at which the counter output is turned off (the off-preset value) for every counter used. Any value in
the range from 0 to FFFFH (0 to 65, 535) can be set. If the off-preset value is set to the same value as the on-preset value,
or larger than the on-preset value, the counter will not perform any counting (see (5).).

WRFO076: | Off-preset value for counter 1

|
WRFO077: | Off-preset value for counter 2 |
|

WRF078: | Off-preset value for counter 3

WRF079: | Off-preset value for counter 4 |
Figure 8.10 Special internal outputs for setting off-preset values

In case of mode 1, WRF078 and WRF079 are used to set the on-duty for the PWM/pulse outputs.
In case of mode 4, WRF077 and WRF078 are used to set the on-duty for the PWM/pulse outputs.
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(4) Setting the counter preload
When preloading is used, the value to be preloaded should be set for each counter used. Any value in the range from 0 to
FFFFH (0 to 65,535) can be set.

WRFQ7A: | Preload value for counter 1

WRFOQ7B: | Preload value for counter 2

|
|
WRFO07C: | Preload value for counter 3 |
|

WRFO7D: | Preload value for counter 4
Figure 8.11 Special internal outputs for setting the preload values

This special internal output becomes valid immediately after the setting.
In case of mode 1, WRF(07C and WRF07D are used to set the number of pulse outputs.
In case of mode 4, WRF(07B and WRF07B are used to set the number of pulse outputs.

(5) At abnormal setting

If the on-preset and off-preset settings contain the same values for one or more counters when the PI/O function setting
flag (R7F5) is turned on, the corresponding bit in the error display special internal output turns on and the counters with
error settings do not perform any counting. (It does not count even if a counter input is entered.) In addition, the setting
abnormal flag (R7F7) turns on.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRF057: | a | Not used | b | c | d | e | f | g | h | i |
Figure 8.12 Special internal output for setting error display

Bit Description of abnormality Related terminal

a Total pulse frequency abnormality Y100 to Y103

b Pulse 4 frequency abnormality Y103

c Pulse 3 frequency abnormality Y102

d Pulse 2 frequency abnormality Y101

e Pulse 1 frequency abnormality Y100

f Counter 4 preset value abnormality X6

g Counter 3 preset value abnormality X4

h Counter 2 preset value abnormality X2

i Counter 1 preset value abnormality X0

(6) Individual counter setting

The on-preset and off-preset values can be changed for each counter by the special internal outputs for individual setting
regardless of whether the CPU is operating or stopped. Turn on the corresponding bit in the following special internal
outputs when only the on-preset or the off-preset value should be changed for a certain counter input. (To change both
settings at the same time, set the “H3” in the corresponding special internal outputs for individual setting.)

Moreover, when the specified on-preset and off-preset values are the same, the corresponding bit of the error display
special internal output is turned on and operation is performed using the preset value before the setting. (The set value for
the special internal output also returns to the preset value before the setting was made)

15 2 10
WRF058:  Counter1 | Not used IR
WRF059:  Counter2 | Not used | a | b |
WRFO5A:  Counter3 | Not used | a | b |
WRF05B: ~ Counterd | Not used | o [ b ]

Figure 8.13 Special internal outputs for individual counter setting

Bit Description
a Off-preset change request
b On-preset change request

In case of mode 1, WRF05A and WRFO05B are used to set individual PWM/pulse outputs.
In case of mode 4, WRF059 and WRFO05A are used to set individual PWM/pulse outputs.
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High-Speed Counter (Two-Phase Counter)

When operation mode 3 is selected, two-phase counters can be used. Four kinds of phase counting modes are available
for two-phase counters.

The settings of the two-phase counters are stored in the special internal outputs (WRFO6F to 72, 76, 7A, and 7E). It is
only possible to perform the settings through the special internal output (WRF071) when the CPU is stopped and the
output is turned off. Once all the input/output settings are completed, the setting of each counter can be changed using the
special internal outputs for individual setting (WRF058), regardless of whether the CPU is operating or stopped. In
addition, the setting can be changed by a program using the FUN instruction (FUN140 to 142, and 146). Refer to the
chapter about the FUN instruction for information about how to use the FUN instruction for setting.

8.3.1 Operation of Two-Phase Counters

The phase counting mode settings are stored in the special internal output (WRFO6F). The operation of the counter values
is the same as for a single-phase counter and likewise wrap around from 0000H to FFFFH. In case of an up counter, the
count value becomes 0000H if one more pulse is input while the current count value is FFFFH. In case of a down counter,
the count value becomes FFFFH if one more pulse is input while the current count value is 0000H. Moreover, the preload
input operation, strobe input operation, and executing operation of the current value clear instruction are run in the same
manner as for a single-phase counter. The status of the counter output is stored in the data memory at the timing of the
refresh process. Therefore, it should be noted that the status monitored by peripheral units, etc. and the actual output
status may be different (by a delay of one scan).

(1) Phase counting mode 0
The counter counts up when input 1A is ahead of input 1B, and down when input 1A is lagging behind input 1B.

Input 1A

Input 1B j
V' N Do

Count
value

Off preset
value

r

On preset
value

Coincidence

output I i '

Figure 8.14 Counting operation of phase counting mode 0

Input 1A Input 1B Operation
1 (High) T (Rising edge) Up count
0 (Low) { (Falling edge)

{ (Falling edge) 1 (High)

T (Rising edge) 0 (Low)

0 (Low) T (Rising edge)
1 (High) { (Falling edge)
{ (Falling edge) 0 (Low)
T (Rising edge) 1 (High)

Down count
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(2) Phase counting mode 1
In this mode the counter counts at the rising edge of input 1 A. At this point, if input 1B is 0 (Low) it counts up, and if
input 1B is 1 (High) it counts down.

Input 1A

Input 1B

Count value 4

Off preset

On preset

Coincidence
output

T '_'_'_'4 T

Figure 8.15 Counting operation of phase counting mode 1

Input 1A Input 1B Operation
1 (High) T (Rising edge) Do not count
0 (Low) { (Falling edge)

{ (Falling edge) 1 (High)

T (Rising edge) 0 (Low) Up count
0 (Low) T (Rising edge) Do not count
1 (High) { (Falling edge)

{ (Falling edge) 0 (Low)

T (Rising edge) 1 (High) Down count

(3) Phase counting mode 2
In this mode, if input 1B is 0 (Low) at the rising edge of input 1A the counter counts up, and if input 1A is 0 (Low) at the
rising edge of input 1B, the counter counts down.

Input 1A
I

Input 1B

Count A

value
Off preset

On preset

Coincidence
output

Figure 8.16 Counting operation of phase counting mode 2

Input 1A Input 1B Operation
1 (High) T (Rising edge) Do not count
0 (Low) { (Falling edge)

{ (Falling edge) 1 (High)

T (Rising edge) 0 (Low) Up count

0 (Low) T (Rising edge) Down count
1 (High) { (Falling edge) Do not count
{ (Falling edge) 0 (Low)
T (Rising edge) 1 (High)
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(4) Phase counting mode 3
In this mode the counter counts at the rising and falling edge of input 1B. It counts up when input 1A is more ahead of
input 1B, and down when input 1A is lagging behind input 1B.

Input 1A
Input 1B

Count
value

A

Off preset

On preset : :
Coincidence

output . . '

Figure 8.17 Counting operation of phase counting mode 3

Input 1A Input 1B Operation
1 (High) T (Rising edge) Up count
0 (Low) { (Falling edge)
{ (Falling edge) 1 (High) Do not count
T (Rising edge) 0 (Low)
0 (Low) T (Rising edge) Down count
1 (High) { (Falling edge)
{ (Falling edge) 0 (Low) Do not count
T (Rising edge) 1 (High)

(5) Clear input operation (common to all the phase counting modes)
The count value is cleared at the rising edge of input 1Z. As an example, the clear operation of phase counting mode 4 is
shown in Figure 8.18. (The clear operation works identically for all four phase counting modes.)

Input 1A

j A | A | A A A & A A
Input 1B vl vlvlvw vivrivly
AL_L

A
Input 1Z -I

Count A
value

Off preset

On preset

Coincidence
output T

Figure 8.18 Count value clear operation (phase counting mode 4)



Chapter 8 High-speed counter, PWM / Pulse train output and Analogue /O

I 8.3.2 Setting of Two-Phase Counter

The setting of the two-phase counters are stored in the special internal outputs (WRF072 to WRFO07E).

(1) Phase counting mode
Set the phase counting mode (0-3) in WRFOGE. Please see the chapter 8.3.1 about phase counting mode.

WRFOG6F: Phase counting mode
Figure 8.19 Special internal output for phase counting mode

(2) Setting the on-preset value

Set the count value (the on-preset value) at which the counter output is turned on (or off). Any value in the range from 0
to FFFFH (0 to 65, 535) can be set. If the on-preset value is set to the same value as the off-preset value, or smaller than
the off-preset value, the counter will not perform any counting (see (4).).

WRFO072: On-preset value for two-phase counter

Figure 8.20 Special internal output for setting the on-preset value

(3) Setting the off-preset value

Set the count value (the off-preset value) at which the counter output is turned off (or on). Any value in the range from 0
to FFFFH (0 to 65, 535) can be set. If the off-preset value is set to the same value as the on-preset value, or larger than the
on-preset value, the counter will not perform any counting (see (4).).

WRFO076: Off-preset value for two-phase counter

Figure 8.21 Special internal output for setting the off-preset value

(4) Setting the counter preload
When preloading is used, the value to be preloaded should be set for each counter used. Any value in the range from 0 to
FFFFH (0 to 65, 535) can be set.

WRFO7A: Preload value for two-phase counter

Figure 8.22 Special internal output for setting the preload value
This special internal output becomes valid immediately after the setting.

(5) Diagnostic error

If the on-preset and off-preset settings contain the same values for one or more counters when the PI/O function setting
flag (R7F5) is turned on, the corresponding bit in the abnormality display special internal output turns on and the
counters with abnormal settings do not perform any counting. (It does not count even if a counter input is entered.) In
addition, the setting abnormal flag (R7F7) turns on.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRF057: | a | Not used o] clale|t]e|n]|1]
Figure 8.23 Special internal output for input/output function abnormality

Bit Description of abnormality Related terminal

a Total pulse frequency abnormality Y100 to Y103

b Pulse 4 frequency abnormality Y103

c Pulse 3 frequency abnormality Y102

d Pulse 2 frequency abnormality Y101

e Pulse 1 frequency abnormality Y100

f Counter 4 preset value abnormality X6

g Counter 3 preset value abnormality -

h Counter 2 preset value abnormality -

i Two-phase counter 1 preset value abnormality X0 to X3
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(5) Individual counter setting

The on-preset and off-preset values can be changed for each two-phase counter by the special internal output for
individual setting (WRF058) regardless of whether the CPU is operating or stopped. Turn on the corresponding bit in the
following special internal outputs when only the on-preset or the off-preset value should be changed for a two-phase
counter. (To change both settings at the same time, set the “H3” in the corresponding special internal outputs for
individual setting.)

Moreover, when the specified on-preset and off-preset values are the same, the corresponding bit of the error display
special internal output is turned on and operation is performed using the preset value before the setting. (The set value for
the special internal output also returns to the preset value before the setting was made)

15 2 1 0

Two-phase

Not used a b
counter

WRF058:

Figure 8.24 Special internal output for individual setting of counter setting values

Bit Description
a Off-preset change request
b On-preset change request
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[84 PWM Output

A PWM output can be set as an output by setting the operation mode and output terminal. By setting an output to a PWM
output, a pulse with a duty ratio in the range that corresponds to the specified frequency can be output.

[ 8.4.1 Operation of PWM Output

The PWM output settings are stored in the special internal outputs. It is only possible to perform the settings through the
special internal output when the CPU is stopped and the output is turned off. Once all the input/output settings are
completed, the setting of each PWM output can be changed using the special internal outputs for individual setting,
regardless of whether the CPU is operating or stopped. In addition, the settings can be changed by a program using the
FUN instruction (FUN148). See the chapter about the FUN instruction for information about how to use the FUN
instruction for setting.

(1) Basic operation

The special internal outputs R7FC to R7FF are used to control the output. When these special internal outputs are turned
on, a pulse is output at the frequency and the on-duty set in the special internal outputs (WRF072 to 79). When the
special internal output for output control is turned off, the PWM output is also turned off. The special internal outputs
R7FC to R7FF correspond to PWM outputs 1 to 4 (Y100 to Y103); for example, if R7FD is turned on, a pulse train is
output from PWM output 2 (Y101). The on/off status of the PWM outputs is not stored in the data memory. Therefore,
the status of the terminals used for PWM output monitored by peripheral units, etc. may be different from the actual
status of the PWM output terminals.

When a fatal or serious error occurs in the CPU, there will be no output. The output is also stopped if a fatal or serious
error occurs in the CPU during output.

R7FC to R7FF

Frequency

On duty

Output pulse J_
Figure 8.25 Basic operation of PWM output

(2) Operation when setting values are changed
The settings of each PWM output (frequency and on-duty) can be changed by the FUN instruction or the special internal
outputs (WRF072 to 79) regardless of whether the CPU is operating or stopped.

R7FC to R7FF Change in both
—frequency and
J On duty
4  Change in On duty 7 Change in

Frequency frequency

4

On duty

\ 4

Output pulse ’_‘ |l_

Figure 8.26 Operation of PWM output when setting values are changed.

(3) Operation at abnormal settings
The PWM output is not output if the on-duty is set to a value other than the range in use. However, the FUN instruction
does not execute setting change when the setting value is abnormal.

R7FC to R7FF

On-duty setting value: On-duty setting value:
exceeding the range within the range

A
Frequency
On duty
lL
Output pulse ABroral L
< Normal settings >le settings. < Normal settings

Figure 8.27 Operation of PWM output at abnormal settings
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[ 842 Setting the PWM Output

The settings of the PWM output operation are stored in the special internal outputs (WRF072 to WRF079).

(1) Setting the PWM output frequency

Set the frequency of output pulse for each PWM output to be used in special internal outputs. The setting values must be
10 to 2000 (HA to H7DO). If the frequency value is set to less than 10 Hz, it is changed to 10 Hz by the system.

It should be noted that the maximum frequency of the PWM output is 2 kHz. Even if a value larger than the maximum
frequency is set, an error flag, etc. will not be output, so be careful not to set a frequency that exceeds 2 kHz.

(Example) If the output frequency is 1 kHz, set “1000” (H3ES) in the special internal outputs.

WRF072: | Output frequency for PWM output 1

WRF073: | Output frequency for PWM output 2

|
|
WRF074: | Output frequency for PWM output 3 |
|

WRF075: | Output frequency for PWM output 4
Figure 8.28 Special internal outputs for setting the PWM output frequency

In case of mode 1, WRF072 and WRF073 are used to set the on-preset value of a counter.
In case of mode 4, WRF072 and WRF075 are used to set the on-preset value of a counter.

(2) Setting the PWM output on-duty value

Set the on-duty value in the corresponding special internal output for each PWM output to be used. The setting values are
0 to 100 (HO to H64) when the auto correction of on-duty values is not performed. If an on-duty value exceeding this
range is specified, PWM outputs will not be generated. When performing auto correction, the range of on-duty values
that can be set differs depending on the frequency and CPU mode to be set. For more details on the auto correction, see
Section 8.1.5. When a function other than PWM is assigned, this setting is not necessary.

(Example) If the on-duty value is 70 %, set “70” (H46) in the special internal outputs.

WRF076: | On-duty value for PWM output |

WRFO078: | On-duty value for PWM output 3

|
WRF077: | On-duty value for PWM output 2 |
|
|

WRFO079: | On-duty value for PWM output 4
Figure 8.29 Special internal outputs for setting PWM output on-duty

In case of mode 1, WRF076 and WRF077 are used to set the off-preset value of a counter.
In case of mode 4, WRF076 and WRF079 are used to set the off-preset value of a counter.



Chapter 8 High-speed counter, PWM / Pulse train output and Analogue /O

(3) Effective range of PWM output on-duty values

When correcting on-duty values by setting the value that corresponds to the CPU model in the special internal output
(WRFO06B) for setting PWM/pulse output correction, the effective range of the on-duty values differs depending on the
frequency and CPU model to be used. The effective range of the on-duty values is calculated from the following
expressions. For the hardware delay time in the expressions, see Table 6.2.

Caution: There will be a slight error even if correction setting is performed.

On-duty lower limit value (%) = Hardware delay time (ps) x Frequency used (Hz) x 10
On-duty upper limit value (%) = 100 - Hardware delay time (us) x Frequency used (Hz) x 10

Table 8.2 Transistor output delay time for each CPU model

CPU model Hardware delay time (TYP) Remark
EH-***DTP 50 us
EH-***DT 70 us
EH-***DRP 75 ps
EH-***DRT 25 ps

Example: If the CPU model is EH-***DRP and the PWM output is 2 kHz,

On-duty lower limit value = 50 x 2000 x 10 =10 %

On-duty upper limit value = 100 - (50 x 2000 x 10*) =90 %

Thus, the effective range of on-duty values will be 10 % to 90 %.
If correction is not performed (0 is set in WRF06B), on-duty values can be set in the range of 0 to 100 %. However,
caution must be exercised since there will be an error for the period of transistor output delay time between the specified
on-duty and the on-duty that is actually output.

(4) Setting abnormality
When the PI/O function setting flag (R7F5) is turned on, and a value exceeding the effective range of on-duty values is
set for the on-duty setting value of each PWM output (WFR076 to WRF079), PWM outputs will not be generated.
(Example of incorrect setting) PWM output 2 kHz
On-duty setting value (WRF076) - 95

(5) Individual PWM output setting

The frequency and on-duty can be set for each PWM output by the special internal outputs regardless of whether the CPU
is operating or stopped. By setting “H1” in the special internal outputs listed below, it is changed to the frequencies set in
the special internal outputs (WRF072 to WFR075) and the on-duty values set in the special internal outputs (WRF076 to
WFR079). When changing the setting, if any of the on-duty setting values (WRF076 to WRF079) for PWM outputs is set
to a value exceeding the effective range, PWM outputs will not be generated.

15 2 1 0
WRF058:  PWM output 1 | Not used IR
WRF059:  PWM output 2 | Not used | |
WRFO5A:  PWM output 3 | Not used | o |
WRF05B:  PWM output 4 | Not used | o |
Figure 8.30 Special internal outputs for setting individual PWM outputs
Bit Description
a PWM output: individual setting value change request




Chapter 8 High-speed counter, PWM / Pulse train output and Analogue /O

[as

Pulse Train Output

A pulse output can be assigned to an output by setting an output terminal. By setting an output to pulse output, a specified
number of consecutive pulses with a duty ratio of 30 to 70 % can be output. ((To output a pulse having a duty ratio of

50 %, set the value corresponding to the CPU model in the special internal output WRF06B, by referring to Section
8.1.4.) A minimum of 10 Hz to a maximum of 5 kHz can be specified as frequency values. (The maximum frequency of
5 kHz represents the total of all pulse output frequencies.)

8.5.1  Operation of Pulse Output

The settings of the pulse outputs are stored in the special internal outputs. It is only possible to perform the settings
through the special internal output when the CPU is stopped and the output is turned off. Once all the input/output
settings are completed, the setting of each chain output can be changed using the special internal outputs for individual
setting, regardless of whether the CPU is operating or stopped. In addition, by using the FUN instruction, settings can be
changed by a program (FUN150), or pulse outputs with the acceleration/deceleration function can be generated
(FUN151). Refer to the chapter about the FUN instruction for information about how to use the FUN instruction for
setting.

(1) Basic operation

The special internal outputs R7FC to R7FF are used to control the output. When these special internal outputs are turned
on, a pulse train is output at the frequency set in the special internal outputs (WRF072 to 7D) for the set number of pulses.
After the set number of pulses is output, the special internal outputs R7FC to R7FF for output control are turned off by
the system. The special internal outputs R7FC to R7FF correspond to pulse outputs 1 to 4 (Y100 to Y103); for example,
if R7FD is turned on, a pulse is output from pulse output 2 (Y101). If peripheral units, etc. forcefully turn these special
internal outputs off, the pulse output is turned off even if the set number of pulses has not yet been output. The on/off
status of the PWM output is not stored in the data memory. Therefore, the status of the terminals used for pulse output
monitored by peripheral units, etc. may be different from the actual status of the pulse output terminals.

When a fatal or serious error occurs in the CPU, there will be no output. The output is also stopped if a fatal or serious
error occurs to the CPU during output.

In addition, pulses are not output while the backup memory is being written (R7EF=1). Therefore, care should be taken
when handling the pulse output immediately after a program transfer or after a program change while running.

Number of output Pulse output Pulse output Pulse output

pulses 2
RIFC o RTFF Turned off by Forcefully —» Turned off by Wi
Frequency 4 the system turned off the system
Frequency/2

\ Aad

Output pulse

Figure 8.31 Basic operation of pulse output

(2) Operation when setting values are changed

The settings of the pulse outputs (frequency and number of output pulses) can be changed by the FUN instruction or the
special internal outputs (WRF072 to 7D) regardless of whether the CPU is operating or stopped. If the settings are made
during the execution of a program in such way that the total frequency of all the pulse outputs exceeds 5 kHz, the
frequency settings will not be changed. Also, the corresponding bit in the abnormality display special internal output is
turned on, and the output will continue to operate at the previously set frequency. (The setting value of the special internal
output also returns to the value set before the abnormal setting was made.)

R7FC to R7FF

Frequency g-——————————-
; Frequency change hange

?Frequency I Frequency
! change (setto change
Frequency | exceed 5 kHz) Y

Frequency/2 i | / i
t

1 ninlininiini

In case the frequency becomes 5 kHz or more, the previous setting value is used for operation.

Figure 8.32 Operation when the pulse output frequency is changed
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To change the number of output pulses, the following operation will be performed:
1] When the number of pulses is to be changed to a value larger than the number of pulses currently being output,
pulses will be output until the number of newly changed pulses is reached, and then the pulse output stops.
2] When the number of pulses is to be changed to a value smaller than the number of pulses currently being output,
the pulse output stops when the current number of pulses is reached.

RTFCto R7FF R Change of the number 2] Change of the number —
; of pulses 2 _, 4 of pulses 6 —, 3 1
Frequency
Frequency/2
tL
Output pulse | T i’

Figure 8.33 Operation for changing the number of pulse output

I 8.5.2 Setting of Pulse Output

The settings of the pulse outputs are stored in the special internal outputs (WRF072 to WRF07D).

(1) Setting the pulse output frequency

Set the frequency of the output pulse for each pulse output to be used in all of the special internal outputs shown below.
The setting values are 10 to 5000 (HA to H1388). If a value less than 10 Hz is set, it is internally changed to 10 Hz by the
system. When setting the frequencies, make sure that the total value of all pulse output frequencies stays within 5 kHz.

(Example 1)  Assuming there is one point of pulse output and the output frequency is 5 kHz:
Setting value = 5000 (H1388)

(Example 2)  Assuming there are three points of pulse output and the output frequencies are 1 kHz, 1 kHz, and 3 kHz,
respectively (the settings should be made so that the sum of the output frequencies set for each of the
pulse outputs becomes 5 kHz or less.):

Setting value = 1000 (H3ES8)
Setting value = 1000 (H3ES8)
Setting value = 3000 (HBBS)

WRF072: | Output frequency for pulse output 1

WRF073: | Output frequency for pulse output 2 |

WRF074: | Output frequency for pulse output 3

WRFO075: | Output frequency for pulse output 4 |
Figure 8.34 Special internal outputs for setting output frequencies

In case of mode 1, WRF072 and WRF(73 are used for setting the on-preset value of a counter.
In case of mode 4, WRF072 and WRF(75 are used for setting the on-preset value of a counter.

(3) Setting the number of output pulses
Set the number of output pulses for each pulse output used. The setting values are 0 to 65535 (HO to HFFFF). If the
number of output pulses is set to “0,” no pulses will be output.

WRFO7A: | Number of output pulses for pulse output 1

WRFO07B: | Number of output pulses for pulse output 2 |

WRFO7C: | Number of output pulses for pulse output 3

WRFO7D: | Number of output pulses for pulse output 4 |
Figure 8.35 Special internal outputs for setting number of output pulses

In case of mode 1, WRF07A and WRFO07B are used for setting the preload strobe value.
In case of mode 4, WRF07A and WRFO7D are used for setting the preload strobe value.
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(4) At setting abnormality

If the sum of the frequencies of the pulse outputs is set to exceed 5 k when the PI/O function setting flag (R7F5) is turned
on, the bit for the total pulse frequency abnormality in the error display special internal output turns on, and none of the
pulse outputs are output. In addition, individual setting of pulse outputs cannot be performed when the bit for the total
pulse frequency abnormality is turned on.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRF057: | a | Not used bl clafe|t]e|n]i]
Figure 8.36 Special internal output for input/output function abnormality

Bit Description of abnormality Related terminal

a Total pulse frequency abnormality Y100 to Y103

b Pulse 4 frequency abnormality Y103

c Pulse 3 frequency abnormality Y102

d Pulse 2 frequency abnormality Y101

e Pulse 1 frequency abnormality Y100

f Counter 4 preset value abnormality X6

g Counter 3 preset value abnormality X4

h Counter 2 preset value abnormality X2

i Counter 1 preset value abnormality X0

(5) Individual setting of pulse outputs

It is possible to set the frequency and number of output pulses for each pulse output by the special internal outputs for
individual setting, regardless of whether the CPU is operating or stopped. Turn on the corresponding bit in the following
special internal outputs when only the pulse frequency or number of output pulses should be changed.

If the total of frequencies exceeds 5 kHz as a result of performing individual setting of pulse outputs for pulse outputs
that are working normally, the bit for the error display special internal output that corresponds to the changed pulse output
will turn on, and that pulse output will work at the frequency before the setting change. (The value set in the special
internal output also returns to the previous value before the setting was made.)

15 2 1 0
WRF058:  Pulse output 1 | Not used | a | b |
WRF059:  Pulse output2 | Not used | a]v]
WRFO5A:  Pulse output 3 | Not used | a ]|
WRF05B:  Pulse output 4 | Not used | a | b |
Figure 8.37 Special internal outputs for setting individual pulse outputs

Bit Description

a Number of output pulse change request

b Output pulse frequency change request
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|86

Interrupt Input

When either operation mode 0, 1, or 3 is selected, it is possible to assign an interrupt input to X1, X3, X5, and X7 by the
special internal output (WRF07F). (The 10-point type CPU does not have X7.) It is only possible to set them by the
special internal output under the conditions where the CPU is stopped and the output is off.

When an interrupt input is entered, an interrupt process determined by a user program starts up. The INT numbers
corresponding to the interrupt inputs are listed in Table 8.2. See the chapter about the instruction specifications for the
interrupt input processing.

Table 8.3 Interrupt input — correspondence table

Interrupt input Terminal INT No.
Interrupt input 1 X1 INT16
Interrupt input 2 X3 INT17
Interrupt input 3 X5 INT18
Interrupt input 4 X7 INT19

|87

Digital Filter

The input can set digital filter functions (when assigned normal input functions in X0 to X7 with operation mode 0, 1, or
3, be set to the input too). The sampling number of the digital filter is stored in the special internal output (WRFO7F). The
sampling number is set in 0.5ms unit (0 to 40, i.e., 0 to 20ms). When the value 0 is set, there is no filter, and when 41 or
more is set, it is treated as a sampling number of 40 (20ms). This special internal output is stored in the FLASH memory
by turning on the various setting write requests (R7F6). Once the setting is stored in the FLASH memory, it is not
necessary to make the setting again when the power is turned on next time.

The input status is maintained in the buffer for the maximum sampling number. When the input status is read, the status
for the past set number of sampling numbers is looked up, and if there was no change, that status is read. If there were
changes, the status before the change is read.

WRFO7F: Input sampling number
Figure 8.38 Special internal output for setting normal input sampling number

The above-mentioned setting is stored immediately upon the completion of the setting. Moreover, it is invalid for inputs
assigned to counter input.
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Potentiometers

CPUs other than of the 10-point type are equipped with two potentiometers. Through the use of these potentiometers, it
becomes possible to change values in the special internal outputs from the outside using a tool that looks like a
screwdriver. The resolution is 10 bits, so it is possible to adjust the values from 0 to 3FFH (1 to 1,023).

The potentiometers are found under the cover on the left side of the main unit. The value becomes larger when the dial is
turned clockwise and smaller when turned counterclockwise. In addition, this value is always stored in the special
internal output, regardless of whether the CPU is operating or stopped.

Figure 8.39 Potentiometers

(1) Values of the potentiometers
The values entered by means of the potentiometers are stored in the following special internal outputs.

WRFO3E: | Potentiometer 1 input value |

WRFO3F: | Potentiometer 2 input value |
Figure 8.40 Potentiometer input value storage special internal output

(2) Setting a filter for the potentiometer

The input values of the potentiometers fluctuate depending on the operating environment of the main unit etc. If the ratio
of fluctuation is to be reduced, a sampling number can be set in the following special internal output. Once the sampling
number is set, the average of the data obtained in the time period determined by the sampling number calculated by
internal processing is set in WRFO03E and WRFO3F.

The sampling number can be set between 0 and 40 (0 to 28H). If 0 is set, the data without average is stored in WRFO3E
and WRFO3F. If a value greater than 41 is set, the sampling number is treated as 40.

WRFO06C: | Potentiometer 1 data sampling number |

WRFO06D: | Potentiometer 2 data sampling number |
Figure 8.41 Special internal output for setting input data sampling number

This special internal output is stored in the FLASH memory by turning on various setting write requests (R7F6). Once it
is stored in the memory, it is not necessary to set the value again when the power is turned on for the next time.

(3) Example
The following shows a simple ladder program using the potentiometers:
WRO0 = WRFO3E | 1] Always substitute the value of potentiometer 1 to
LSR(WRO0,4) WRO.
2] Delete the lower four bits of WRO (because lower
four bits are more prone to error due to changes in
P - Y100 resistance caused by temperature, etc.)
L { WRO
== 3] If WRO is “0,” Y100 is turned on.
! P
- ~ Y101
L { WRO
== 4] If WROis 1F, Y101 is turned on.
gF
- ~ Y102
L { WRO
—= O 5] If WRO is 3F, Y102 is turned on.
Sk

By turning potentiometer 1, one of flags Y100 to Y102 turns on.
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Analogue Input

The 23-point type CPU is equipped with two points of analogue input. The input to these two points can be set to voltage
input or current input individually. The setting of current or voltage input is made in the special internal output WRFO6E.
This special internal output is stored in the FLASH memory by turning on various setting write requests (R7F6). Once it

is stored in the memory, it is not necessary to set the value again when the power is turned on for the next time.

WRFO6E: Not used

Initial value: 0 0
Figure 8.42 Special internal output for selecting the analogue type

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[alb]

WRFOGE Function
Setting value Analogue CHO (Bit a) Analogue CH1 (Bit b)
CO000H Current input Current input
8000H Current input Voltage input
4000H Voltage input Current input
0000H Voltage input Voltage input

Please note that the external wiring is different for voltage input and current input. See the section regarding analogue
system wiring for the details.

Through the above-mentioned settings, the input data of channel 0 is stored in WX 30 and the input data of channel 1 is
stored in WX31. The correspondence between analogue data and digital data is shown in the figure 8.40 (divide 0 to 10 V
and 0 to 20 mA in 0 to 4000). The voltage data is converted to 0.0025 [V] per 1H and the current data is converted to
0.005 [mA] per 1H. Therefore, the value ranges that can be measured from the output channel are 0 to 10.2375 [V] for
voltage data and 0 to 20.475 [mA] for current data, respectively.

FAOH % FAOH 4
(4000) (4000)
7DOH 7DOH
(2000) (2000)
A mA
0 5 10 0 10 20

Figure 8.43 Correspondence diagrams of digital and analogue input
(Example)
If analogue input channel 0 is set to voltage input and the analogue input channel 1 is set to current input, and 3V and
14mA are applied respectively, 4BOH (1200) is stored in WX30 and AFOH (2800) is stored in WX31.

[s.10

Analogue Output

The 23-point type CPU is equipped with one point of analogue output. In analogue output, digital values set at WY40 are
converted to analogue output, and then output. Switching between voltage output/current output is performed by external
wiring; analogue voltage outputs are output when connected to a voltage output terminal, and analogue current output
when connected to a current output terminal.

The correspondence between analogue data and digital data is shown in the figure 8.41 (divide 0 to 10 V and 0 to 20 mA
in 0 to 4000). The voltage data is converted to 0.0025 [V] per 1H and the current data is converted to 0.005 [mA] per 1H.
Therefore, the values that can be output from the output channel are 0 to 10.2375 [V] for voltage data and 0 to 20.475
[mA] for current data, respectively.

A A

Voo mA 20
5 10
0 7DOH FAOH 0 7DOH FAOH
(2000 (4000) (2000) (4000)

Figure 8.44 Correspondence diagrams of digital and analogue output
(Example)
If SFOH (1520) is set in WY40, 3.8 V is output from the analogue voltage output terminal. When reconnected to the
analogue current output terminal, 7.6 mA is output. Please note that if connected to both terminals by mistake, the correct
output value will not be output.
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I 8.11 Analogue Expansion unit
Analogue expansion module has 4 ch. of analog input and 2 ch. of analog output, which is configured by dip switches.

B Range setting

Analogue input range setting (Common for all input channels.)

Dip switch
Swi1 Sw2 Range Remarks (Default setting)
off off 0-10V Default setting
off ON 0-+10V SW1 = |1 W 0
ON off 0-20mA sw2 |2 (o™
ON ON 4 - 20mA
SW3 —|3 [l
Analogue output range setting (Common for all output channels.) SW4 - (4 [N
Sw3 Sw4 Range Remarks sSw5 -5 M
off off Default settin
. - 0-10V u g SW6 — (6 ]
- sw7 — |7 [l
ON ff 0-20mA
= swsg |8 [l
ON ON 4 - 20mA
Conversino mode
Swé Conversion mode Remarks OFF ON
off 4,096 (HOFFF) Caution : Set dip switch while power off.
ON 4,000 (HOFAO) Default setting

Sw5,7,8 : Set off always.

m |/O assignment, data table
I/O assignment = "FUN 0"

WX u00 | System area Do not use this area.

WX u01 | Ch.1 Input data Data in lower 12 bits.

WX u02 | Ch.2 Input data Always 0 in higher 4 bits.

WX u03 | Ch.3 Input data 0000H - OFFFH

WX u04 | Ch.4 Input data

WY u05 | System area Do not use this area.

WY u06 | Ch.6 Output data Data to be written in lower 12 bits.
WY u07 Ch.7 Output data 0000H -OFFFH

u : Unit number (1 - 4)

Example : Unit 1, Input ch.2 - WX102 Unit 4, Output ch.7 > WY407

M In/output data table
0-10V/0-20mA /4 -20mA

Mode 4000 Mode 4096
0V /0mA /4mA 0 0
5V /10mA / 12mA H07D0 (2000) HO7FF (2047)
10V /20mA / 20mA HOFAO (4000) HOFFF (4095)

-10 - +10V_(only for analog input)

Mode 4000 Mode 4096
-10V HO0830 (-2000) * HO0800 (-2048) *
ov 0 0
+10V H07D0 (2000) HO7FF (2047)

*2's complement
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Chapter 9 PLC Operation

The operating status and stop status of the MICRO-EH can be switched through various types of operations. This feature
is shown in Figure 9.1.

Cancel operation definition input

Switch “RUN” an
operation definition
input “ON”

Switch “RUN”

Operating status

Switch “STOP” Switch “STOP” or
operation definition

input “OFF”

Designate operation definition input

Caution

The MICRO-EH cannot handle a REMOTE
specification. A 10-point type CPU becomes
the RUN mode when the RUN input is On.

Figure 9.1 Transitional diagram between operating and stop statuses

The MICRO-EH can be operated or stopped under the conditions as shown in Figure 9.1. If an error is detected during
operation or stop, output is shut off, an error is displayed and the MICRO-EH stops. There are fatal error, serious error,
minor error and warning. The operating status for each error is listed in Table 9.1.

Table 9.1 Description of each error and operating status

Classification Description Run/Stop
Fatal error This indicates there is a fatal and unrecoverable error, such as a power Stops
supply problem, microcomputer error, system ROM error, system RAM
error and system path error.
Serious error This indicates there is an error such as data memory problem, system Stops
program problem, user memory problem, user memory size error,
syntax/assembler error, etc., which may cause a malfunction if operation is

continued.

Minor error These are errors such as I/O information verify error, remote problem, Stops
congestion error, excessively assigned I/O points, etc. The operation may be | (continued operation
continued when a continue operation is set by the user programs. is possible if

specified)

Warning These are problems such as a transfer error, backup memory write problem, | Operation continues

etc. where it is possible to continue the operation.
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RUN Start

When the MICRO-EH switches to the operating state, the user program is executed in sequence from the beginning. The
user programs consist of a normal scan program and periodical scan program. In addition to these programs, there is a
subroutine area defined as a subroutine.

Table 9.2 Program classification

No. Program classification Description Expression
1 | Normal scan program This is the program that is normally executed.
When the program has been executed to the
END instruction, execution starts again from
the beginning.
Congestion error is monitored according to the Normal scan
congestion check time set by the user. It is program
monitored from the beginning of the program
to the END instruction.
When it is specified to continue during
congestion (R7C0), the operation continues END
even if a congestion error occurs.
2 | Periodical scan program This program is executed periodically at Described in the area after the END
intervals of 10 ms, 20 ms, or 40 ms. instruction.
INTO: Every 10 ms
INTI: Every 20 ms
INT2: Every 40 ms
0 ) le time b Periodic scan
Eac ex.ecutlon cyc e.tlm.e ec.:omes a program
congestion error monitoring time.
When it is specified to continue during
congestion (R7C1), the periodical scan RTI
program is suspended during operation. 0.1.2
n=0,1,
3 |Interrupt scan program When there is an input to the input terminal Described in the area after the END
assigned to the interrupt input, the interrupt instruction
program (INT16 to INT19) corresponding to
that input starts up. 4-
If another interrupt caused by the same factor
occurs during the e?gecution of the interrupt Interrupt scan
program, a congestion error occurs. When the program
operation continuation at a congestion error
(R7C2) is specified, the same interrupt scan
program is run from the beginning again. RTI
n=16to 19
If the counter value exceeds the preset value, a | Described in the area after the END
corresponding interrupt program (INT20 to instruction
INT27) starts up according to the counter
number.
Interrupt scan
program
RTI
n=20to 27
4 | Subroutine This is a program called by the CALL Described in the area after the END
instruction. instruction
SBn
Subroutine
program
RTS
n=0to0 99
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Each program is executed in the order of the priority shown in Figure 9.2. Each program is executed while monitoring
the execution time of each program area. If the monitored time exceeds the specified time, this causes a congestion error
and operation stops. When continued operation has been specified, operation continues.

The timing for scan execution is shown in Figure 9.2. System processing is performed at set periods (every 5 ms),
followed by communication system processing. *1 The maximum execution time of communication system processing
equals the duration of time until the next periodical system processing is started. If the communication system processing
ends before the maximum execution time is up, execution of scan processing is started upon completion of the
communication system processing. When the next periodical processing is executed, scanning is performed until the next
periodical processing is executed.

*1:  Communication system processing is executed every 10 ms.
*2:  The execution of scan processing starts after the communication system processing is completed.

5 ms

Periodic system processing —|
P

Communication system processin

Scan processing |

Figure 9.2 Relationship between system processing and scanning

Note: Processing 1 takes extremely short period of time as compared with Processing 2. Therefore, in the following
diagram Processing 1 is omitted in order to avoid complexity.

As shown in Figure 9.3, scan processing is done while periodical scanning is performed. Periodical scanning is
processed at the point when switching to normal scan. Periodical scans are performed at intervals of every 10 ms, 20 ms,
or 40 ms. In terms of priority of execution, 10 ms scans have the highest priority. Use the refresh instruction when you
wish to perform data processing for the external I/0 (X, Y) in the periodical scan.

Update processing of timer progress value is performed as a part of system processing.

10 ms

System processing

Periodic scan (10 ms) —|

Periodic scan (20 ms)

Periodic scan (40 ms)

Normal scan —|

Figure 9.3 Scan execution timing

I 9.1.1 Normal Scan

(1) Definition and operation

The normal scan refers to the calculations and execution of the ladder/instruction language program (excluding interrupt
programs) until the END scan processing caused by the END instruction or the execution of programs written in Pro-H.
The time required for one scan, from the beginning of a normal scan program to the END scan processing, is called the
normal scan time.

]

Ladder or instruction| END scan processing S e e
language program (system self-diagnosis)
(excluding interrupt
program)
l !

Ladder or instruction
language program T T

|END scan processingl END END END END
instruction instruction instruction instruction

Figure 9.4 Operation of normal scan
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Periodical system processing 10 ms is executed by interrupts at every

Normal
scan

{

(2) Causes of congestion errors at normal scan

Congestion errors may occur at normal scan because of the following three possible reasons. In particular when using a
periodical scan program and an interrupt scan program together, care must be taken to create the program in such a way
that the total scan time does not exceed the congestion check time.

(a) When only a normal scan program is used
The scan time exceeded the congestion check time because the time required for one scan was too long.

......... The periodical system interrupt

10 ms regardless of whether or
not there is a periodical scan or
interrupt scan.

END scan processing
Program execution

. The congestion check time can
Normal scan time (normal scan only be set to 20 ms to 2550 ms using

« Congestion check time peripheral devices by the users.

Figure 9.5 Congestion error at normal scan (a)

(b) When both a normal scan program and a periodical scan program are used
The congestion check time was exceeded because the periodical scan program was executed and the normal scan

time became longer.

Periodical | Periodical system  ---------
scan processing = --ooeeee :

Periodical program

Normal {END scan processing :
scan Program execution TRTI

INTO

Scan time
Congestion check time N
—»

Figure 9.6 Congestion error at normal scan (b)

(c)  When both a normal scan program and an interrupt scan program are used
The congestion check time was exceeded because the interrupt scan program was executed due to an interrupt

input and the normal scan time became longer.

Periodical system processing 110 ms
{lnterrupt analysis .......... N Jo )

Interrupt

I in
scan processing ... e o))

Program execution

Normal END scan processing
scan Program execution

Scan time
Congestion check time |

I

Figure 9.7 Congestion error at normal scan (c)

(3) Continuation of operation after a congestion error occurred

When the special internal output bit R7C0, which specifies whether the operation should continue after a congestion
error occurred, is turned on, the normal scan executes the scan until the end regardless of the congestion check time, and
after executing the END scan processing, executes the normal scan from the beginning again.

Periodical system processing 10ms ™

Normal END scan processing[—] "' :
scan Program execution

Scan time

Congestion check time |

>

Figure 9.8 Operation when operation continuation at congestion error is set

However, note that this setting does not stop the execution of the scan when a congestion error occurred even when an
infinite loop is formed within the normal scan by the JMP instruction.

9-4



Chapter 9 PLC Operation

I 9.1.2 Periodical Scan
(1) Definition and operation
This scan executes interrupt programs (periodical scan programs) while the CPU is operating with a fixed cycle time (10
ms, 20 ms, or 40 ms) specified by the users.
Enter the periodical scan program to be executed between instructions INTO and RT1 if it should be started up with a 10
ms cycle time, and between INT1 and RT1 if it should be started up with a 20 ms cycle time.
The periodical system processing is executed every 10 ms regardless of whether or not there is a periodical scan program.

Periodical system

Normal scan Periodical scan processing
¥

Scanevery 10ms  ..|...|.........|
Periodical program 20 ms

— X — Scanevery20ms | L
Periodical system processing :

(including interrupt analysis Periodical program
processing)

Scan every 40 ms
Periodical program

Normal scan _T - T T

i Interrupt Interrupt Interrupt
< INT1 INT1 INT1

RTI RTI

Periodical scan

L Program execution |

Figure 9.9 Operation of periodical scan (in case of INT1)

(2) Causes of congestion errors at periodical scan

If there are periodical scans at every 10 ms as well as scans at every 20 ms or 40 ms, a congestion error occurs and the
scan is stopped if the periodical scan at 10 ms is started up again before all the periodical scans are completed (i.e., the
periodical system processing at INTO to INT2 does not end within 10 ms).

Periodical system processing =~ Mioms T 7] 1 0ms 1~ 777 :' """ oms
Scanevery 10 ms ... . 1 Jy e L S .
Periodical program ' ' ! ! | ;
P Scan eve pZOngns : | Stop | 1 Stop i top
Periodical scan o Ty0ms .| e P - B N e OB R
Periodical program | | | ! | | ! |
Scan every 40 ms | i i ! i i | i
. I L TR R A L 1. .:. S |: ...... s
Periodical program ! ! ! | ! ! | i !
. " . e
Normal END scan processing ! ! : J—[— : RTTRTL
scan Normal scan program sl [FRRERES b
INTO ! k'l
IINT1 1
{INT2
(Example 1) (Example 2) (Example 3)
Before the periodical scan program at ||Before the periodical scan program at ||Before the periodical scan program
every 10 ms ends, the periodical every 20 ms ends, the periodical at every 40 ms ends, the periodical

interrupt at 10 ms is started up again. |[interrupt at 10 ms is started up again. |interrupt at 10 ms is started up again.

Figure 9.10 Congestion error at periodical scan (10 ms)

Similarly, when executing with a periodical scan at every 20 ms or with a combination of periodical scans at every 20 ms
and 40 ms, a congestion error occurs if the periodical scan at 20 ms is started up again before all the periodical scans are
completed (i.e., the periodical system processing at INT1 to INT2 does not end within 20 ms). Finally, when using a
periodical scan at every 40 ms, a congestion error occurs if the periodical scan at 40 ms is started up again before all the
periodical scans are completed (i.e., the periodical system processing at INT2 does not end within 40 ms).
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(3) Continuation of operation after a congestion error

If a congestion error occurs when the special internal output bit R7C1, which specifies whether the operation should
continue after a congestion error, is turned on, the execution of the periodical scan is stopped and the periodical scan is
executed from the beginning again. If the operation continuation specification for the normal scan is Off when this
happens, the scan stops as a congestion error at a normal scan. If the operation continuation specification for the normal
scan is On, only the periodical scan continues to be executed in the event of a periodical congestion error. Care must be
taken because the normal scan is not executed under this condition.

Periodical system processing T oms 11T 1
R7C0 On/R7C1 On: Continue

Scan every 10 ms --------- .
Periodical program
Scan every 20 ms
Periodical program
Scan every 40 ms
Periodical program

R7C0 Off/R7C1 On: Stop

Periodical
scan

Normal {END scan processing
scan Normal scan program

Periodical interrupt ~ Periodical interrupt (10 ms
periodical interrupt restarts)

Congestion check time

4|

Figure 9.11 Operation when operation continuation at congestion error is set

I 9.1.3 Interrupt Scan

(1) Definition and operation

If there is an input to an input terminal assigned to an interrupt input, or there is an input to an input terminal assigned to
a counter input and the current counter value exceeds the preset value while the CPU is operating, interrupt programs
(interrupt scan) corresponding to them are started up. An interrupt scan caused by an interrupt input executes interrupt
programs from INT16 to19 to RTI instructions. An interrupt scan due to a corresponding interrupt caused by the counter
current value executes the interrupt programs from INT20 to INT27 to RTI instruction.

If an interrupt caused by another factor is input during the execution of an interrupt scan, the next interrupt scan is
started up at the point when the interrupt scan being executed is completed. Also, if two or more interrupts are input
during the execution of an interrupt scan, the interrupt scans are started up in order from the smallest INT number at the
point when the interrupt scan being executed is completed.

Periodical system

"""""""" 10ms
Normg) scan Interrupt scan processing
Interrupt analysis processing 'l """ TT """ T1 " TT 7T """ M1 O 7711
INT1I6 1T - " . I
Yy —— oy RTE ; L] Ly RTI
Interrupt analysis INT17
processing INT20 11" ’

Normal scan

Execution of T
interrupt program INT20

INT17 INT20

Figure 9.12 Operation of interrupt scan

(2) Causes of congestion errors at interrupt scan

An interrupt scan congestion error occurs during the interrupt scan processing when an interrupt of the same number is
entered again.

In addition, a normal scan congestion error occurs if interrupt inputs are frequently entered because a normal scan cannot
be executed.

FSNET s o R - The interrupt contact of INT16 is turned
Periodical system processing 10 ms on during the execution of the INT16
Interrupt analysis .......... g I
Interrupt P Y
processing
137§ o N N [ Stop

Interrupt scan

Normal {END scan processing’ B I T

scan Program execution :
Interrupt contact on (INT16)

Interrupt contact on (INT16)
Figure 9.13 Operation of interrupt scan
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(3) Continuation of operation after a congestion error occurred

If an interrupt scan congestion error occurs when the special internal output bit R7C2, which specifies whether the
operation should continue after a congestion error, is turned on, the interrupt scan is started anew and the scan is
executed from the beginning again. Therefore, if the operation continuation specification of the normal scan is Off under
the conditions where interrupt inputs are frequently entered from the external source, this scan is stopped as a normal
scan congestion error. If the operation continuation specification of the normal scan is On, only interrupt scans are
continuously executed depending on the condition of the interrupt congestion error. Care must be taken because normal
scans are not executed under this condition.

Interrupt | Interrupt analysis === Ty R7C0 On/R7C2 On: Continue
scan processing ool o] S 0 - L
Interrupt scan :

Normal {END scan processing

R7C0 Off/R7C2 On: Stop

...... ttINTlﬁ -

Interrupt contact ¢

=]

scan Program execution

INT16

4 Interrupt contact on
. INT16

i Interrupt contact on
:, Congestion check time

Figure 9.14 Operation when operation continuation at congestion error is set
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[ 9.1.4 Relationship of Each Scan Type

When three types of scan occur at the same time, scan is executed in the order of periodical scan, then interrupt scan, and
then normal scan.

Low High

Normal scan Interrupt scan  Periodical scan

Periodical system processing

Periodical

scan

Interrupt
scan

Normal
scan

Periodical scan
Interrupt scan

Normal scan

10 ms periodical
program
20 ms periodical
program
40 ms periodical
program

Interrupt analysis

processing

Interrupt program
INT16
INT17
INTI18

INT27

Ladder program
END scan
Processing

Figure 9.15 Relational diagram of scan operation

Table 9.3 List of interrupt label

Interrupt label Cause of startup Interrupt label Cause of startup
INTO Interrupt every 10 ms INT20 Counter 1 on-preset match
INT1 Interrupt every 20 ms INT21 Counter 1 off-preset match
INT2 Interrupt every 40 ms INT22 Counter 2 on-preset match

INT16 Interrupt of interrupt input 1 INT23 Counter 2 off-preset match
INT17 Interrupt of interrupt input 2 INT24 Counter 3 on-preset match
INT18 Interrupt of interrupt input 3 INT25 Counter 3 off-preset match
INT19 Interrupt of interrupt input 4 INT26 Counter 4 on-preset match

INT27 Counter 4 off-preset match
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[o2

Online Change in RUN

The user programs can be modified during operation while retaining the output status as is. This is called the “program
change while running” function. To modify the user programs, special programming software or programmer is required.
Refer to the individual manuals on the operation.

Program change while running cannot be executed in the following situations. Perform this operation after satisfying the
conditions.

Table 9.4 Conditions for performing program change while running

Conditions under which
program change while Specific situation How to satisfy the conditions
running cannot be performed
When READ-occupying Other programming device is connected. Change other programming devices to off-line.
When a personal computer or panel, etc. is Change the personal computer or panel to oft-line.
connected and monitoring is being executed. (When monitoring, it is convenient to use the
occupancy unnecessary task code.)
END instruction is not executed. | A program that runs in an infinite loop is being Correct the program so that it does not run in an
executed. infinite loop.
Attempted to modify a program | Performing program change while running for a An explanation of how to perform program change
that includes control circuit containing a control instruction may cause | while running for a circuit that contains a control
instructions. operation to stop depending on the type of the instruction is given in the programming software
program modification error. manual.
A password has been set. A program protected by a password cannot be Execute after having the system administrator
modified. remove the password.
(When the CPU is stopped, the update is executed without displaying a message confirming program change while
running.)

The MICRO-EH operation when the user program is changed in RUN is shown below.
Program change
while running

Program modification

Assemble
check

rogram change
OK ( tErrto rhs t(t)p ) while running )
Scanning stops output shuts including control Displays that program change

at END scan command while running is being performed
T (programming device)
Transfer to operation
execution memory HALT time
[

Scan resumes
Note

The special internal output R7EF turns on during the transfer to the FLASH memory.

If the power supply to the CPU is turned off during transferring to the FLASH memory, the programs may be
FLASH memory destroyed. Before the power supply to the CPU is turned off it should be confirmed that R7EF is off, or it should
not be turned off until after approximately two minutes upon the completion of program transfer.

(If the pulse is being output, turn off the power supply approximately two minutes after the pulse output stops.)

Transfer to

Figure 9.16 Internal processing for program change while running

Transfer to the FLASH memory

Unlike the conventional H/EH series, the MICRO-EH transfers its user program to the FLASH memory, the backup
memory, during the idle time of the CPU processing. Because of this, when the transfer to the operation execution
memory is completed, the peripheral unit displays that the transfer is complete. However, the transfer to the FLASH
memory is not completed at this stage. If the power supply to the CPU (especially CPUs without battery or CPUs whose
data maintenance guarantee time is over) is turned off at this status, a user memory error (31H) occurs when the power
supply to the main unit is turned back on. Therefore, it should be confirmed that the FLASH memory writing flag
(R7EF) is off before the power supply to the main unit is turned off, or it should not be turned off until after
approximately two minutes upon the completion of program transfer. (During pulse output, programs are not transferred
to the FLASH memory until the pulse output is stopped. If the pulse is being output, turn off the power supply
approximately two minutes after the pulse output stops.)

CPU HALT time

When performing program change while running, the program to be written to the CPU is checked if there are no errors,

then the CPU is halted temporarily (RUN — HALT).

The program of the modified area is written to the CPU while it is halted, and the CPU is set to operate (HALT — RUN)

again.

At this time, the following equation shows the approximate time the CPU is halted (it is not necessarily the maximum value).
HALT time (ms) = 45 x Program capacity (k steps) + 20

An example of a calculation of the HALT time for the MICRO-EH using the above equation is 155 ms.
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I 9.3 Instantaneous Power Failure

The following shows operation when the power supply to the MICRO-EH shuts off.

AC power supply /™)

Internal 5 V DC

Internal reset

24V DC

RUN

MICRO-EH operation

(1

)

OFE

VAVAVAVAVAVAVAVAVAVA U

ON

—> Instantaneous power failure
’ RUN status
STOP status (Starts operation) .

Reset processing When power supply of 100 V AC is used:
Power on 1.0 [ operation continues for 10 ms or less ]
25 « S When power supply of 200 V AC is used:

1.2s operation continues for 20 ms or less
Powering on

The MICRO-EH starts operations after a maximum of 3.5 seconds have elapsed after power-up. If the power for
input module is not completely started when the operation is commenced, the input that is supposed to be on will
be received as Off and operation proceeds, so make sure that the power for I/O module is completely turned on
before operation is commenced.

Note: When extending with a CPU larger than 14-point type, turn on the power supply for both base and
extension sides at the same time.

Instantaneous power failure actions
(a) When 100 VAC is supplied

Operation is continued during instantaneous power failures that last less than 10 ms.
(b) When 200 VAC is supplied

Operation is continued during instantaneous power failure that last less than 20 ms.
Note: Make arrangement so that the power for input module is supplied while the CPU continues its operation. If
the power is not supplied, the CPU will perform operation assuming the input data as Off. Exercise caution
especially when performing operation that changes the contents of the power failure memory using input
signals, since the contents of the power failure memory may have been altered unintentionally due to an
instantaneous power failure.

9-10



Chapter 9 PLC Operation

I 9.4 Operation Parameter

The settings of “parameters,” which are required to perform tasks such as creating programs, transferring programs to the
CPU, are performed. The setting contents are explained below.

ltem Function Description When to use the function
1 Password O Register a password to a program in the four-digit Use to protect the confidentiality
hexadecimal format. The program with a password will of the programs.
not allow program operation nor changes unless the
correct password is entered, so please exercise caution.
Note: The user will not be able to reset the password when
it is forgotten. so exercise extreme caution when accessing
a password.
Password is not set at the time of shipment.
2 CPU type O  Set the CPU name used to perform programming. Always perform these settings
Set the CPU type to “H-302” for MICRO-EH. when programming.
3 Memory assignment | O  Set the memory capacity. Always perform these settings
Set the memory type to “RAM-04H” for MICRO-EH. when programming.
The number of program steps
that can be input is 3072.
4 Operating parameters [ O  Operation control Set according to the user's
Perform these settings when controlling the running and [ operation purposes.
stopping of the operation using a specific I/O. If this is not
set, operation will start automatically by setting the RUN
switch (or the RUN terminal) to “RUN.”
O Congestion check time
Set this when you wish to stop the CPU operation when
the set maximum processing time for a normal scan is
exceeded. When this setting is not made, this is
automatically set to initial value 100 ms.
O Operating mode at problem occurrence
Set this when you wish to continue the CPU operation
when the error generated by the CPU is minor.
5 I/O assignment O This sets the I/O assignment information of the CPU. Always perform these settings
It is convenient to use the MICRO-EH's I/O assignment when programming.
copy function.

6 Program name Set the program name using a maximum of 16 alphanumeric Set this to facilitate program
characters. The set program names can be written into the CPU | verification and management.
along with the program, which will facilitate the program
verification and management.

7 Power failure This sets the range in which the data in a specified area in the | Set this when there is data you

memory* CPU is to be stored upon CPU power off or when commencing | wish to maintain when operation
RUN. Settings for R, WR, WM, TD, DIF, DFN are possible. is stopped.
The special internal output data
is unconditionally saved for
power failure by the I/O number.

*: 10-point type CPU does not have the power failure memory function. Even though it is possible to set a power
failure memory area from a peripheral unit, the values that are stored here will not be persistent; do not set this

function.

Moreover, 14-point type CPU can maintain power failure memory only up to 72 hours. Note that non-persistent
values will be stored if the power supply to the main unit is not turned on after these hours have passed. 23- and 28-
point CPUs without a battery can maintain power failure memory for only up to 30 minutes. The data can be retained
for approximately two months by installing a battery.
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Test Operation

(1) Verification of interlock
Verify performance of the interlock in case of unexpected incidents.
Create ladders such as an emergency stop circuit, protective circuit and interlock circuit outside the program
controller. For the relay output module, however, do not control the relay drive power supply to interlock with the
external loads.

(2) Operation without load
Before actually operating the loads in the system, test the program only and verify its operation.
Always perform this if there may damage the other party's equipment due to unexpected operation caused by
program errors or other problems.

(3) Operation using actual loads
Supply power to the external input and external output to verify the actions.

Forced Set/Reset

It is possible to forcefully set/reset data to specified I/O points using peripheral units, regardless of whether the CPU is
operating or stopped. Refer to the manuals for the peripheral units for how to set/reset forcefully.

Please note that for the special internal outputs related to operation modes, forcefully setting/resetting only the
corresponding special internal output does not enforce the change in the operation mode. For example, when the
frequency of a pulse output should be changed, the frequency will not be changed by just setting the desirable frequency
in WRF072, the special internal output for setting pulse frequency. See Chapter 8, where the setting of the PI/O function
is explained in detail.

Forced Output

It is possible to use peripheral units to specify single outputs for forced output while the CPU is stopped. Refer to the
manuals for the peripheral units for how to output forcefully.
Table 9.5 lists the differences between the forced set/reset and forced output.

Table 9.5 Differences between forced set/reset and forced output

Forced set/reset Forced output
I/O types that can be used X,Y.M,R, TD,SS,CU, CT,WX,WY, Y, WY, DY
WM,WR, TC,DX,DY,DM,DR
CPU status in which the During RUN and being stopped Being stopped
function can be used
Function Changes the data in the area that stores | Turns only one specified external

the CPU calculation result to a output (one point or one data) on/off

specified value. while the CPU is being stopped.
All other outputs are turned off.

Application For checking when setting/changing For checking the wiring for external
power failure memory area data at output.
troubles.
Note:

1] The actual external output status and the external output information stored internally in the CPU may be different
when the CPU is stopped. At this point, if a forced set/reset is performed to the external output, the external output
information stored internally in the CPU is output from other external output. Thus, the forced output function can
be used in order to check the wiring for the external output.

2] Only I/O points assigned by the I/O assignment written in the CPU can be set for external input and external output
I/O numbers.
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Chapter 10 PLC Installation, Mounting, Wiring

[ 10.1 Installation

(1) Installation location and environment

(a) When installing the MICRO-EH, use the unit under the environment within the general specification.

(b) Mount the PLC onto a metal plate.

(c) Install the PLC in a suitable enclosure such as a cabinet that opens with a key, tool, etc.

(2) Installing the unit
(a) Precautions when installing the unit

1] When installing the base unit, fix it securely with screws in 2 places (M4, length 20 mm or more) or DIN

rail.
2] To use the unit within the ambient temperature range,

a) Allow ample space for air circulation. (50 mm or more at top and bottom, 10 mm or more to the left

and right)

b) Avoid installing the unit directly above equipment that generates significant heat (heater, transformer,

large-capacity resistance, etc.)

¢) When the ambient temperature reaches more than 55 °C, install a fan or cooler to lower the

temperature to below 55 °C.

3] Avoid mounting inside a panel where high-voltage equipment is installed.

4] Install 200 mm or more away from high-voltage lines or power lines.
5] Avoid upside down, vertical or horizontal mounting.

[ | L1 -
150 mm or more I-‘ — A
10 mm or more 4 1 10 mm or more S5 o %0
M pLe M : H |
150 mm or more \4
—
150 mm or more
10 mm or more -_l .[__ 10 mm or more Figure 10.2 External dimensions
PLC . .
Dimensional table
150 mm or more Unit L1 L2
— B 10-point 65 70
- ‘ - 14-point (basic, exp.) 85 80
Wiring duct 23, 28-point (basic, exp.) 140 80
Unit: mm

Figure 10.1 Mounting clearances

(b) Mounting to a DIN rail
Attaching to a DIN rail

10-1

1] Hook the claw (top side) attached to the back of
the unit to the DIN rail.
2] Press the unit into the DIN rail until it clicks.

Note: After installation, check to make sure the base
unit is securely fixed.
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Securing the unit

_ . Secure the unit by installing DIN rail fixing brackets
2 from both sides. (The product may move out of place
I 1 if not secured with the fixing brackets.)

v v © 0000
© 0000
© 0000

oooo

DIN rail attachment mounting levers

Removing the unit from the DIN rail
J While lowering the DIN rail attachment mounting

lever 1], lift the unit upward to remove as shown by

I 2].
2 H -

I DIN rail attachment mounting levers
\ | /
—_——
— * 1]

)|
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[ 10.2 wiring

(1) Separation of the power system
The power supplies include power for the MICRO-EH main unit/power for the I/O signals/power for general
equipment. These power supplies should be wired from separate systems as much as possible.
When these power supplies are supplied from one main power source, separate the wiring with a transformer or
similar device, so that each power supply is a separate system.

Main power supply

NF
100 V AC
to Power for the PLC unit

240 V AC
Transformer

NEF: noise filter

NF
—[B% %D‘» Power for 1/O signals

Transformer
NF

Q ® Power for general equipment

Figure 10.3 Example of power system diagram

(2) Regarding fail safe

1]

Construct an interlock circuit external to the MICRO-EH.

When the MICRO-EH’s power is turned on or off, the inputs/outputs of the MICRO-EH may not temporarily
operate normally due to the time lag of the power supply of the MICRO-EH’s main unit, the external power
supply of the MICRO-EH’s expansion unit, and the external power supply (especially DC power supply) for
the MICRO-EH’s I/O signals, as well as the difference in their startup times.

Thus, either turn on the power to the expansion unit first, or turn on the power to both the base unit and
expansion unit simultaneously. Also, be sure to turn on the external power supply (especially DC power supply)
for the MICRO-EH’s 1/O signals before turning on the MICRO-EH.

Additionally, a problem in the external power supply or a malfunction in the MICRO-EH’s main unit may
cause abnormal operations. To prevent such problems from causing abnormal operations of the entire system,
and from the viewpoint of creating a fail-safe mechanism, construct such circuits as an emergency stop circuit,
protective circuit and interlock circuit external to the MICRO-EH for the sections that may result in mechanical
damage or accident if abnormal operations occur.

Install a lightning arrester

To prevent damage to the equipment as a result of being struck by lightning, it is recommended that a lightning
arrester be installed for each MICRO-EH’s power supply circuit.

The MICRO-EH detects a power failure from a voltage drop in the internal 5 VDC power supply. For this
reason, when the load in the unit's internal 5 VDC system is light, 5 VDC is retained for a long period of time
and operations may continue for more than 100 ms. Thus, when an AC input unit is used, an off-delay timer for
coordinating with the internal 5 VDC system is required to avoid erroneous input since the AC input signal
turns off more quickly than the internal 5 VDC system.
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(3) Wiring to the power module

Power supply
for the sensor

100 V AC to
240V AC

O.
) ) Power leakage

breaker

o]

| Noise

Shielded filter

insulated Py

=)

HR R [RI[IXX

QR [V RV V[V

H =
v © 0000
©O 0000
© 0000

oo

QR (RRR(R(]

_R[R[R[QR (D
T =

J

transformer

Figure 10.4 Power supply wiring diagram

(4) Wiring cable for I/O signals

—
Hly;

i,
\

10-4

(a) For power supply wiring, use a cable of 2
mm? or more to prevent a voltage drop from
occurring.

(b) For the function ground terminal (PE
terminal), use a cable of 2 mm? or more and
provide Class D grounding (100 Q or less).
The appropriate length for the ground cable
is within 20 m.

1] Instrumentation panel and relay panel
grounding may be shared.

2] Avoid grounding shared with equipment
that may generate noise such as high-
frequency heating furnace, large-scaled
power panel (several kW or more),
thyristor exchanger, electric welders, etc.

3] Connect a noise filter (NF) to the power
cable.

(c) Tighten the terminal screws within the torque
range as shown below.

Unit Screw Clamping
torque
10-point M2.5 0.3t00.4 N'm

14, 23, 28-point,

. M3.0 0.5t0 0.6 N'm
expansion

(d) Use the same power supply system for the
basic and expansion units.

Tighten each terminal screw using a torque of the
specified torque range.

When using a crimp terminal, use one with an
outer diameter of 6 mm or less.

Use only up to two crimp terminals in the same
terminal. Avoid clamping down more than three
at the same time.

Only one piece of cable can be wired per
terminal if the cable type is between AWG14 and
AWG22 (cable thickness ranging between 2.1
mm?and 0.36 mm?), but two pieces can be wired
if the cable type is between AWG16 and AWG22
(between 1.3 mm?and 0.36 mm?).




Chapter 10 PLC Installation, Mounting, Wiring

%)

Wiring to the input terminals

DC input AC input
e .
Current output type : ;
Proximity switch : :
D
olo I o
olo lolo
| 24V DC
o
| ! T T T Cb @Lé} | @ © C1
24+ |11 | 3114 6 ¢l
| © o ® @
oV 0] 2] CO 5] 7]
Example of 14-point type
Example of 14-point type
Figure 10.5 Input wiring
(a) DC input

1]

When all input terminals (X0, X1, ...) and the common terminal (C) are loaded with 24 VDC, the input
becomes ON status, and approximately 7.5 mA of current flows to the external input contacts.

2] For sensors such as a proximity switch or photoelectric switch, current output type (transistor open
collector) can be connected directly. For voltage-output-type sensors, connect them to the input terminal
after first going through the transistor.

3] Take measures to prevent faulty contact in a strong electric contact.

contact The current that flows to a contact when external contacts

5o 1] are closed is approximately 7.5 mA. If a strong electric
Approx. 50 mA r contact must be used, add resistance as shown in the diagram
3w at left and supply sufficient current to the contact to prevent
24VDC| 560Q
a faulty contact.
Ke
DC input module

4] Limit the wiring length within 30 m.
5] Multiple number of common terminals located at each input section are not connected internally. Make

the connections externally as needed.

There are no RUN and STOP switches for the 10-point type. Connect with the RUN input terminal
according to the above connection procedure so that RUN and STOP can be performed. Operation cannot
be performed unless this connection is done.

(b) AC input

In case of AC input module, input voltage may exist if input wiring is long although no device drives. This

phenomenon is caused from leakage current due to floating capacitance between lines.

External 6
device |

?

The countermeasures are [1] or [2] as follows. This voltage due to electrostatic coupling must be half of max.

OFF voltage or less.

AC input

module

[1] To install dummy resistor in parallel so that impedance of input module is lower.
[2] To replace power supply at drive (external device) side.
Dummy resistor
Q v A d A 4
External ¢ 4 : : AW AC input
device | T T
(P module
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(6) Wiring to the output terminals

Relay output
ltem EH-"XXDR**
External
wiring POW 0] 1] 2] 4 2 POW 0] 1] 2] 4 C2
POW @| co |c1 31 5] POW @| co |c1 31 5]

Surge killer Diode

Figure 10.6 Relay output wiring

Transistor output
ltem (sink type)
(EH-*XXDT**)

External
wiring

POW NC 3] 51 ¢

0]
POW @l 11 21 4 v

FUSE

Diode

Figure 10.7 Transistor output wiring

Transistor output
ltem (source type)
(EH- XXDTP**)

External
wirig POW 0] NC 3] 5] C

POW @l 11 21 4 Vv

“ FUSE

Diode

Figure 10.8 Transistor output wiring
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(2)

(b)

Wiring to the relay output terminals

1]

2]

3]

Life of relay contacts

Life curve of relay contacts

Figure 1 Life characteristics (125 V AC) Life of the contact is almost in squared
1000 reverse proportion to the current, so be aware
500 that interrupting rush current or directly
driving the condenser load will drastically
g 100 AC 125 V cos ¢ =1 reduce the life of the relay.
= = t = When switching is made with high
~ b = . .
g 0 ~T= /AC 125 V.cos 6 =07 1 frequency, use a transistor output module.
=) S Sen——
% 20 = ":'_ ______
=10 = 2 A
£ —AC 125 V cos ¢ =0.4
e
E
wn
1
0 1 2 3 4 5 6
Contact switching current (A)
Figure 2 Life characteristics (250 V AC)
1000
500
100 AC 250 V cos ¢ =1
50 ! I
D AC 250 V cos $=0.7 J
20 N == ./ |

0 ] i“ﬁ

AC 250 V cos ¢ =0.4

Switching life (10,000 times)

0 1 2 3 4 5 6

Contact switching current (A)

Figure 3 Life characteristics

1000
500
8 DC 30 V L/R=1 ms
£100 ;
(=3
S 50 |
= _ :< DV 30 V L/R=7 ms
= 20 N ~ | —
= 10 —
=) =
= =
= o [ -
& —
DC 30 VIL/R=15ms
1 1 1 1
0 1 2 3 4 5 6
Contact switching current (A)
Surge killer

For inductive load, connect a surge killer (condenser 0.1 pF, + resistance of approx. 100 €2) in parallel to
the load. Also, for DC load, connect a flywheel diode.

Fuse

A built-in fuse is not used in this module. Install a 6 A fuse in the common to prevent the external wiring

from burning out.
For the independent contact output section, install a 2A fuse per circuit.

Wiring to the transistor output terminals

4]

5]

6]

Flywheel diode

For inductive load, connect a flywheel diode in parallel.

V and C terminals

Always connect a V terminal and C (common) terminal. If the module is used without connecting these
terminals, the internal flywheel diode may not function and the module may malfunction or break down.
Fuse

There is no built-in fuse to prevent external wiring burning. Therefore, it is recommended that a fuse be
installed externally to prevent the external wiring from burning out. (This does not protect the internal
transistor elements.) If the external load is short-circuited, please contact us for repair.
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()

Shield insulation

transformer

,
“3|&]

Ground wiring ﬁ /7~

Use a cable 2 mm” or
more for the wiring.

Connection of a noise
filter is recommended.

Wiring to the unit terminals

Wiring for the power supply

Use a 2 mm’ cable and twist it. Leave a distance of 100
mm or more from the signal cable and 200 mm or more
from the power line.

RIVVJRI[®
¥RNIRJIVK

H I
v © ooo00
© 0000
o 0000

R [RR(R(R(®
®|®lu|:_8|®|®|®

Expansion cable

Always segregate power
line, I/O signal and
power supply cable

AT RN T

RRRIVRR[®
VRV R VK
| — 1
v © oooo
© 0000
© 0000
> °° <
1/0 signal cable
m T = i Leave a distance of at least
RIR[R[R[R[R[R lne and do not r th wire
|®|®|® ®|® ®|® J next to the power cable.

TTT - .
”C)OC)OOOOOOO!_J = kL

N\

<

]

i

/S

Metal plate Outer hull (Cabinet)
Perform class D grounding Perform class D grounding

v

Figure 10.9 Example of wiring

Wiring to the analog I/O terminals

Do not apply the voltage that exceeds the rated input voltage to the analog input terminals. In addition, do not
allow the current that exceeds the rated input current to flow into the analog input terminals. If a power supply
that is different from the specified power supply is connected, the product may be damaged or burned out.

For the channels that do not use the analog input terminals, be sure to short-circuit the analog input terminals
before using such channels.

For the external wiring to the analog I/O terminals, use a shielded cable and make routing different from other
power lines with different voltages and signal lines. In addition, ground one end of the shield cable. However,
grounding both ends or open ends may have better effect than grounding one end of the shield cable, depending
on the noise environment in which the equipment is used. Use the appropriate grounding method accordingly.
Place AC power supply lines, signal lines and data lines in separate pipes.

Wire signal lines and data lines as close as possible to a grounded surface such as a cabinet and metal bar.
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Chapter 11 Communication Specifications

I 11.1 Port function

Port function of MICRO-EH is shown in Table 11.1.
Table 11.1 Communication port specification

RS-232C RS-422/485
Port type Dedicated port 30 Dedicated port 30
a a
-5 . Transmission -5
= Transmission procedure 1 =
. Trans. =N procedure 2 =N
Transmission k=) - - - k=)
proce- = . With Without With =
procedure 1 =3 | Without St. No. 3
dure 2 2 (1) St. No. St. No. St. No. 2
° ' (1:N) an | aN °
Connected devices Programming device, PC, PC, Programming PC, P
PC, etc. PC, etc.
PC, modem, HMI etc. etc. device, PC, HMI etc. etc.
Port 1 All modules v v vk - - - -
Port 2 23,28 pts. module - - - v v v v vE

* Supported by software version 1.30 (WRF051=H0130) or newer.

|11.2 Port 1

Specification of port 1 is shown below.

Table 11.1 Port 1 specification

ltem Specification

Communication Dedicated (programming) port Modem mode General purpose port
speed* 2400, 4800, 9600, 19.2 k, 38.4k, |300, 600, 1200, 2400, 4800,

4800, 9600, 19.2k, 384k bps | 7 ¢y 100 9600, 19.2k, 38.4k, 57.6k bps
Communication system | Half duplex
Synchronization Asynchronous
Startup system One-sided startup using the host side command
Transmission system | Serial transmission (bit serial transmission)
Transmission code ASCII Configured by user
Transmission code ASCII: 7-bit data, 1 start, 1 stop, even parity Configured by user
conﬁguration Start bit (1 bit) Parity bit (1 bit)

( |{7 l— Stop bit (1 bit)
LIl [T [fe] ]
Data (7 bits) (even parity)

Data sending sequence | Sent out from the lowest bit

Error control Vertical parity check, checksum, overrun check, framing check

Transmission unit Message unit (variable length)

Max. message length | 1,024 bytes (including control characters)

Control procedure H-series dedicated procedure (hi-protocol) Configured by user
Standard protocol (transmission control procedure 1),

Simplified protocol (transmission control procedure 2)

Interface RS-232C (maximum cable length: 15 m)

Connector 8P modular connector (RJ45)

* : Handy programmers are not available with MICRO-EH.
*: GPCLO1H is not available with 10 points type as communication speed is fixed as 4,800 bps.
* . If host sends NAK command, the next message must be sent after 10 ms interval.
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(1) Port 1 settings
Port 1 is configured by combination of DIP switch and special register (WRFO1A).

DIP switch can be set when cable is not connected (DR signal is off). Switch configuration is set at cable connected
(DR is high).

Value in WRFO1A is saved in FLASH memory when writing flag (R7F6) is turned on. If saved in FLASH memory,
it is not necessary to set again at the next power up.

[ Caution ] If transmission procedure 2 is configured and saved in FLASH memory once, peripheral
device/application which supports procedure 1 such as LADDER EDITOR can not be connected.

Port type DIP switch WRFO01A Remarks
1 2 3 4
ON 38.4kbps | ON | off | ON | off
! ! ! ! Dedicated | 19.2kbps | ON | off | off | off | HO00O : Transmission procedure 1
port 9600 bps off | off | ON | off | H8000 : Transmission procedure 2
1 2 3 4 4800 bps off | off | off | off Default
4800 bps HO0000 : Prcd. 1 / H8000 : Pred. 2
. 9600 bps HO0100 : Prcd. 1 / H8100 : Prcd. 2 | HO*** :
Dedicated
port via 19.2 k bps off | ON | off | off H0200 : Prcd. 1 / H8200 : Prcd. 2 Procedure 1
modem 38.4 k bps HO0300 : Pred. 1 / H8300 : Prcd. 2 | H8***:
57.6 k bps HO0400 : Prcd. 1 / H8400 : Prcd. 2 Procedure 2
2400 bps HO0500 : Prcd. 1 / H8500 : Prcd. 2

General purpose port Port switching by FUN5 command, Baud rate by TRNS/RECV command

* Due to no DIP switch equipped, 10 points type does not support modem function.
*+12V is supplied from pin 4 if DIP switch is ON.
* General purpose port is supported by software version 0130 (WRF051=H0130) or newer.

(2) Port 1 hardware
The circuit diagram of port 1 and the signal list are shown in Figure 11.2 and Table 11.3 respectively.

1] SG1
5V
—Q/o0——p 2] vCC / 1]
ER1
|'>c 3] DTRI — g )
S |pcpi =Fl—73]
2 — < l*'— 4]1CD1 I: [— 4]
g HIX1 ol —
2 5]SD1 N 3]
= C——I
S RXI {>C — \6]
e OQ 6] RD1 7]
2
= |DRI o<} 7] DRI 8]
RS >0 8] RSI
2V-5 o—
Figure 11.2 Circuit diagram and pin numbers for port 1
Table 11.3 List of port 1 signals
Pin No. Signal Direction Meaning
abbreviation CPU Host
1] SG1 <= Signal ground
2] VCC — 5 V DC is supplied. (Protective fuse is connected.)
3] DTR1 (ER) — Communication enabled signal. When it is high, communication is possible.
4] CDI1 (DCD) — 12V is output when DIP switch 1 is on.
5] SD1 (TXD) > Data sent by the CPU
6] RDI (RXD) < Data received by the CPU
7] DR1 (DSR) D Peripheral units connected signal. When it is high, peripheral device is connected.
8] RS1 (RTS) —> Transmission request signal. When it is high, CPU is ready to receive data.
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| 11.3 Port 2

The specifications of port 2 are listed in Table 11.4. 1:n station communication by the high protocol is possible with port 2.
By creating and including a control procedure based on the high protocol on the personal computer which will become the
host, it becomes possible to control a maximum of 32 stations from one host. The systems can thus be configured in several

ways.
Table 11.4 Port 2 specifications
ltem Specification
Dedicated (programming) port General purpose port
Communication speed 4800, 9600, 19.2 k, 38.4 k bps 300, 600, 1200, 2400, 4800, 9600, 19.2 k,
38.4k, 57.6 k bps
Communication system Half duplex
Synchronization Asynchronous
Startup system One-sided startup using the host side command
Transmission system Serial transmission (bit serial transmission)
Transmission code, ASCII: 7-bit data, 1 start, 1 stop, even parity Configured by user
configuration
Transmission code outgoing | Sent out from the lowest bit in character units
sequence
Error control Vertical parity check, checksum, overrun check, framing check
Transmission unit Message unit (variable length)
Maximum message length 503 bytes (including control characters) 1,024 bytes
Note: 505 bytes when the station number is used.
Control procedure H-series dedicated procedure (h-protocol) Configured by user
Standard protocol (transmission control procedure 1),
Simplified protocol (transmission control procedure 2)
Interface RS-422/485 (maximum cable length: 250 m)
Connector CPU side: 15-pin D-sub
Cable side: a cable equivalent to 17JE-23150-02(D8B) (DDK Co., Ltd.) is recommended (D-SUB
fitting screw M3 x (.5)

(1) Setting port 2
Port 2 is configured by special register WRF03D. The settings can be changed even when port 2 is communicating. The
highest bit (b15) of WRFO03D is setting bit.

If station number mode is used, make sure to set the station number from 0 to 31 in BCD code.
Value in WRFO03D is saved in FLASH memory when writing flag (R7F6) is turned on. If saved in FLASH memory, it is
not necessary to set again at the next power up.

(Example) Transmission control procedure 2, communication speed 19.2 kbps, and station number 28.
= WRF03D = HE228 After the setting is completed, WRF03D is changed to H6228. (b15 cleared)

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

WRFO3D: [ a [ b ] c ] 0] d | e |

Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 11.3 Special internal output for setting port 2

Field Setting value Content Note
a 0 Setting completed After the setting is completed, the
system changes this bit to 0.
1 Setting change request Set this bit to 1 when changing the
setting.
b 0 Transmission control procedure 1
1 Transmission control procedure 2
c 0 Without station number
1 With station number
d 0 Transmission speed 4800 bps  |Setting of bits 8 to 12 H0000
1 9600 bps H0001
2 19.2 kbps H0010
3 38.4 kbps HO0011
Other than above 4800 bps
e 0~31 Station number * Set by BCD.
* Communication speed of general purpose port is configured in TRNS/RECV command. Value in WRF03D
is ignored.
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(2)

1:n station communication on RS-485

When station number mode is used on RS-485, termination command (NAK FF) from host/PC can conflict with reply
from CPU, and CPU can fail to receive this command. Pay attention to this possibility at using this command.

(3) Port 2 hardware
The circuit diagram of port 2 and the signal list are shown in Figure 11.4 and Table 11.6 respectively.
L 76
vee— 51 vee
. RS2 14] RSP
% X 6] RSN
8 lesa 15] CSN
% 8] CSP
g X2 13] SDP
g /ét 12] SDN
RX2 10] RDN
11] RDP
9] RT
Figure 11.4 Circuit diagram and pin numbers for port 2
Table 11.6 List of port 2 signals
Pin No. Signal Direction Meaning
abbreviation | CPU ' Host
1] NC ' Not used
2] NC : Not used
3] NC ! Not used
4] NC ! Not used
5] Vee —> 5 V DC is supplied.
6] RSN — 0 Transmission request signal. When it is high low, CPU is ready to receive data..
7] SG ——— | Signal ground
8] CSP < Receive enabled signal. When it is high, connected device is ready to receive data.
9] RT ! Terminating resistor (120Q2). Connect to pin 10 if necessary.
10] RDN <——— | Data received by the CPU -
11] RDP <— Data received by the CPU +
12] SDN ——> |Data sent by the CPU -
13] SDP —+—> | Data sent by the CPU +
14] RSP —T> Transmission request signal. When it is high level, CPU is ready to receive data.
15] CSN < Receive enabled signal. When it is low, connected device is ready to receive data.

|11.4

General purpose port (Port 1,2)

General purpose port can be configured either port 1 or port 2 by FUN 5 command in user program. General purpose port

enables serial communication to devices like bar code reader by TRNS/RECV command in user program.

Even if configured, the port works as general purpose port only CPU is in RUN status. Port is changed back to dedicated
port when CPU is in STOP status.

* General purpose port is supported by software version 1.30 (WRF051=H0130) or newer.

General purpose port

CPU in RUN

. Switching
CPU in STOP  automatically
Dedicated port <>

General purpose port
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I 11.5 Modem Control Function

The 14-point or higher MICRO-EH is equipped with a modem control function. The modem control function can be
operated using task codes. To use this function, it is necessary to set No.2 of the DIP SW.

For details on the communication specifications, see Table 11.1, “Specifications of port 1.”

* The 10-point type CPU does not have this function.

Connecting two operating modems may be difficult if there is a significant difference between them in terms of
communication speeds. Thus, use the models having the same communication speed.

I 11.5.1 Configuration

Personal
computer Modem | MICRO-EH

RS-232C
(MAX 57.6 kbps)

Public line

Figure 11.5 Modem connection configuration diagram

Table 11.7 List of port 1 signals when a modem is connected

Pin No. Signal Direption Meaning
abbreviation CPU ' Host

1] SG1 . — Signal ground

2] CDl1 2 | Carrier receive in-progress notification signal
i Connected to CD in the modem.

3] ER1 e Communication enabled signal of the terminal

4] ER2 _— > Not used

5] SD1 : N Data sent by the CPU
' Connected to SD in the modem.

6] RD1 : ! Data received by the CPU
! Connected to RD in the modem.

7] DR1 c ! Communication enabled signal of the modem
! Connected to DR in the modem.

8] RS1 : Transmission request signal
! Connected to RS in the modem.

[ 1152 AT Commands

The AT commands are used to make various modem settings, and are set from the host computer. The MICRO-EH issues
the AT commands automatically for initial setting. Other than this, the AT commands are not used.

Refer to instruction manual or other documents furnished by modem manufacturers for details on the AT commands.

In AT commands, an instruction sent to the modem from the host is called a “command,” and the character string in
response to the “command” returned to the host from the modem is called a “result code.”

AT commands always begin with the character string “AT,” and a return code is input at the end of the command. However,
A/ is excluded. The command that follows the “AT” can have multiple inputs in a single line.

Example)
| A | 1 | & | 1 [ & | o [ P | 2 ] crR | ILF
AT commands CD signals: Follows the DR signals: Always On 20 pps (pulse setting)
carrier signals generated
by the opposite device
(1) Format

1] AT command format

| A T command parameter command parameter - - - - | CR | LF |

2]  Result code format
| CR | LF | Result code (word) | CR | LF ‘

| Result code (number) | CR | LF |
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(2) List of commands (extract)
1] AT commands

Command Function overview Example
AT Automatically recognizes data format —
A/ Re-executes the response directly preceding —
ATA Forced reception
ATDmm | Dial ATD12345678
ATEn Command echo (echo back a text string entered to modem) 0: No ATEO
1: Yes
ATHn Line ON/OFF 0: On hook (disconnect) ATHO
1: Off hook ATHI
ATPn Pulse (dial) setting 0, 1: 10 pps ATPO, ATP1
2 :20pps ATP2
ATQn Result code setting 0: Yes 1: No ATQO
ATT Tone (push) setting ATT
ATSn =X |Sets S register value. ATS0=0
ATVn Result code display format ~ 0: Number ATVO
1: Word ATV1
AT&Cn CD signal control 0: Always on AT&CO
1: Depends on the carrier of counter-party modem AT&C1
AT&Dn ER signal control AT&DO
0: Always on AT&D2
2: Turning from on to off during communication disconnects line AT&D3
3: Turning from on to off resets the software
AT&Sn DR signal 0: Always on AT&SO
1: Depends on sequence AT&S1
2: Depends on CD signal AT&S2
AT&Rn RI(CI) signal control AT&RO
0: Turns on from calling start until communication begins AT&R1
1: Turns on from calling start until communication ends AT&R2
2: Turns on/off in synchronization with the call signal
2] S register
S register Set value Function
S0 0 no automatic Setting for automatic reception/reception ring count
reception
1 to 255
S2 0to 127 Escape code setting
(43[+D)
S3 0to 127 CR code setting
(3 [CR])
S4 0to 127 LF code setting
(0[LF])

3]  Result codes

Number format Word format Meaning
0 OK Normal execution

1 CONNECT Connection complete
2 RING Reception detected

3 NO CARRIER Line disconnected

4 ERROR Command error

5 CONNECT 1200 1200 bps connection
6 NO DIAL TONE Cannot hear dial tone
7 BUSY Busy signal detected
8 NO ANSWER No tone heard

10 CONNECT 2400 2400 bps connection
11 CONNECT 4800 4800 bps connection
12 CONNECT 9600 9600 bps connection
13 CONNECT 14400 14400 bps connection
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(3) Sequence
An example of a communication sequence using the Omron-made modem ME3314A is given below.

(a) Reception sequence
2]

DR on 0 [CrR

Madem
1] /
MICRO-EH | ATEO0QOV0&C1&S0 | CR| LF |

ER on

Initial setting (Note 1) Waitine for recention

2 |CR 2 |CR 2 |CR

Madem
MICRO-EH 3]

Forced connection when three rinog are detected

1 |CR

Madem
4]
MICRO-EH ATA | CR| LF Part commumnication heging from here

Recentinn caomnlete

1]  The PLC issues the AT command that performs the initial setting of the modem.
2] Ifinitial setting is OK, the modem returns “0.”

3] The PLC detects the result code “2” three times while in the reception wait state.
4] It connects the modem.

(b) Disconnect sequence

Modem

Port communication ends
MICRO-EH 1]

Line disconnected

1]  The PLC disconnects the line when the result code “3” is returned from the modem.
Note 1: Since the modem initial setup sets only minimal items from the MICRO-EH side, connect a personal computer
and perform necessary settings before making the connection. (Set the DR signal to always on.) Moreover, do not

change the following initial settings.

Contents of the initial settings

Command echo: None
Result code: Yes
Display format of result code:  Numerical format

Note 2: The modem timeout (WRF03C) stored in the special internal output refers to the time from data transmission
from the MICRO-EH to the data reception from the opposite station (STX, ENQ, NAK). Normally, this special
internal output should be set to “0000” (default) or “H8000” (no timeout). Set the timeout only when it is
especially necessary to monitor the reception time from the opposite station. When a timeout is detected, the
MICRO-EH cuts off the line. When setting the timeout, set the time in the ** part of H80. The unit is * seconds
(hexadecimal).

Note 3: Before actually cutting off the line, issue the task code of the line cut off request (HIC--see Appendix 2, “Task
code list” for details) from the host side.
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I 11.6 Connecting to the Ports

The following shows some examples of connections between port 1 and 2 and peripheral units. When creating a
connection cable, check it thoroughly in advance according to what the purpose of its use is.

[ 1161 Port1

Port 1 of the MICRO-EH is a communication port that uses the RS-232C protocol as interface. It is also a dedicated port
with which to perform communication by the H series dedicated procedure (high protocol). Table 11.8 lists the types of
peripheral units and cables that can be connected to port 1.

Table 11.8 Peripheral unit connection configuration

Peripheral unit Cable CPU type
28-/23-point type
EH-RS05
GPCLO1TH GPCBO2H — 3=
(Ladder Edi, Hi-Ladder) = £
14-point type
—
Ladder Editor (DOS version)
PCCBO2H
WPCBO02H (PC9800) | EH-RS05 28-/23-point type
= =
Ladder Editor for Windows® | \wvCB02H &)
DOS/V system) — —
'm \ 14-point type
EH-VCBO02 (DOS/V system) i
[Th

EH-RS05
WVCBO02H B

EH-VCB02

i

*1:  Set the DIP switches to 19.2 kbps when connecting to a GPCLO1H.
*2:  Adjust the DIP switch settings to the speed with which to communicate when connecting a LADDER EDITOR or
Pro-H. (The speed is fixed at 4800 bps for 10-point type CPU.)

°_o
I l
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[ 1162 Port2

Port 2 of the MICRO-EH is a communication port that uses either the RS-422 or RS-485 protocol as interface. It is also a
dedicated port with which to perform communication by the H series dedicated procedure (high protocol), which allows
1:n station communication. Figure 11.6 and 11.7 show examples of port 2 connections for 1:n station communication.
Moreover, the connection for communicating 1:1 is performed by connecting only the first CPU in the figure below.

(1) In case of RS-422

o o o)
RD (-) O~ 0 0 5 o S
RD (+) O~ 13) SDP | O © @) ©)
SD (- 0 (13)sbp | - _O (13). SDP @)
() O— 12) SDN ‘O/O o= N o
SD (+) O—| 1) ROP 1O (12) SDN | (12)8
L5 © (UNROPL~ O (INRDRL, O
o © (10)RDNL ~ © (1ORDNL 5 ©
o) T 0O T- O
© o © o C o
~— 7/ ~— 7/

MICRO-EH MICRO-EH MICRO-EH
(Ist CPU) (2nd CPU) (32nd CPU)
/\ AN /,
/ =N —_— / =N\ e J

Figure 11.6 Connection for 1:n station communication by RS-422

(2) In case of RS-485

MICRO-EH MICRO-EH
(1st CPU) (32nd CPU)
Host g? 2’?
O O O O
. (13)sDP—| § O (13)sDP—| 5 O
o E+)) o Ol (12) SDN Ol (12) SDN
No No
SD (5) (M RDP—10 - (10) RDN (1) RDP—10 - (10) RDN
SD (+) | Of 8 o 8 o
O O

| Twisted pair cable

B A1 O

i

Relay terminal block Relay terminal block Relay terminal block

i

i

Figure 11.7 Connection for 1:n station communication by RS-485
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Chapter 12 Error Code List and Special Internal
Outputs

I 12.1 Error Codes

The table below indicates the self-diagnostic error codes. (See Chapter 13, “Troubleshooting” about corrective actions.)

Error codes are output as hexadecimal values to the special internal output WRF000. (This special internal output is

saved during power failure, and is retained even when the causes of the error are eliminated. Also, when multiple errors

occur, the most fatal error in the error classification is stored.)

Note: LED examples The occurrence of a flashing pattern other than the following means a micro computer error.
However, an error code is not reflected in the special internal output in this case.

O :oN @ :OFF 0 : Flashing (1 s ON, 1 s OFF) D : Flashing (500 ms ON, 500 ms OFF) (™ : Flashing (250 ms ON, 250 ms OFF)

Error Error name Classifi Description RUN | OK | Ope- l?r?tlea‘:r? :I iﬂ?;:ﬁl
code [detection timing] -cation LED | LED | ration -
Bit Word
11 System ROM error Fatal |The system ROM has a checksum ’ . Stop — —
[at power ON] error | error or cannot be read
Error in built-in ROM/FLASH )
12 System RAM error Fatal |The system RAM cannot be read ' . Stop — —
[at power ON] error | and/or written properly
13 Micro computer error Fatal | Address error interrupt, undefined Stop | R7C8 —
[always checking] error | instruction interrupt occurred in the ’ .
micro computer
—  |Reset processing in — | CPU is being reset. Stop — —
progress ’ .
[at power ON]
IF System program error Fatal |System program in FLASH memory @ Stop — —
[always checking] error | has a checksum error .
23 Undefined instruction Serious | Error is detected when an attempt is ' O Stop [ R7C9 —
[at starting RUN] error [ made to execute a user program
instruction that cannot be decoded
(undefined instruction)
27 Data memory error Serious | Data memory cannot be read/written Stop — —
[at power ON and error | properly. . O
initializing CPU]
31 User memory error Serious | A checksum error is detected in user Stop | R7CA —
[at power ON and during error | memory. . O
RUN]
33 User memory size error Serious | User program capacity set by the Stop | R7CC —
[at starting RUN] error | parameter is other than 280 HEX. . O
34 Grammar/assemble error Serious | There is a grammatical error in user Stop | R7D4 [ WRF001
[at starting RUN and error | program. . O
online change in RUN]
41 1/O configuration error Minor |e /O assignment information and *1 0 Stop | R7CD [ WRF002
[always checking] error actual loading of module do not *2
match
o Assignment is made for expansion
level 5 or greater.
o There exists assignment of 5 slots or
greater.
44 Overload error Minor |Execution time for normal scan *1 0 Stop [ R7D1 —
(normal scan) error | exceeded the overload check time set *2
[at END processing] by the parameter.
45 Overload error Minor |Execution time for periodical scan *1 Stop [ R7D2 —
(periodical scan) error [exceeded the execution period. O *2
[periodical processing]
46 Overload error Minor | An interrupt of the same cause *1 Stop [ R7D3 —
(interrupt scan) error |occurred during interrupt scan 0 *2
[during interrupt
processing]

121
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Related special

Error Error name Classifi e RUN | OK | ope- |
code [detection timing] -cation Description LED | LED ragon |r|13ti<-irnal otjl;[lpol::j
SF Backup memory error Warning | Data cannot be written to the backup *1 c Run — —
[at program downloading memory.
and special I/0 function
setting is requested]
61 Port 1 transmission error | Warning | Parity error was detected during *1 Run — —
(parity) transmission.
[when transmitting]
62 Port 1 transmission error | Warning [ Framing error or overrun error was *1 Run — —
(framing/overrun) detected during transmission. Q
[when transmitting]
63 Port 1 transmission error | Warning | Time out error was detected during *1 Run — —
(time out) transmission. Q
[when transmitting]
64 Port 1 transmission error | Warning | Protocol (transmission procedure) *1 Runs — —
(protocol error) error was detected during transmission. Q
[when transmitting]
65 Port 1 transmission error | Warning [ Checksum error was detected during *1 Run — —
(BCC error) transmission. Q
[when transmitting]
67 Port 2 transmission error | Warning | Parity error was detected during *1 Run — —
(parity) transmission. O
[when transmitting]
68 Port 2 transmission error | Warning [ Framing error or overrun error was *1 Run — —
(framing/overrun) detected during transmission. Q
[when transmitting]
69 Port 2 transmission error | Warning | Time out error was detected during *1 Run — —
(time out) transmission. Q
[when transmitting]
6A  |Port 2 transmission error | Warning | Protocol (transmission procedure) *1 Run — —
(protocol error) error was detected during transmission. O
[when transmitting]
6B | Port 2 transmission error | Warning | Checksum error was detected during *1 Q Run — —
(BCC error) transmission.
[when transmitting]
71 Battery error Warning | e Battery voltage dropped below the *1 O Run [ R7D9 —
*3 (data memory) specified value
[always checking] e Battery not installed
72 Instantaneous power Warning | Instantaneous power failure detected. *1 Q Run | R7CF —
*4 failure detection R7DA
[always checking]
94 Port 1 Warning | There is no response with the AT *1 Run — —
No modem response command.
[when modem is
connected]
*1:  Depends on the CPU’s operating state. The RUN LED is lit while the CPU is in operation; the RUN LED is unlit while the
CPU is not in operation.
*2:  Depending on the settings of the operating parameters from the peripherals, the operation may be continued even when an error
occurs.
*3:  Although batteries cannot be mounted on the 10- or 14-point type, battery errors are monitored by the system. Set R7EE to
OFF prior to the use.
*4:  Supported by software version 1.11 (WRF051=HO0111) or newer.

How to Clear the CPU Error Code:
Set 1 to the Special Internal OQutput R7EC.
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I 12.2 Syntax and Assembler Error Codes

The following describes the syntax and Assembler error codes. The error codes are output as hexadecimal values to the
internal output WRF001. The syntax and Assembler error checks are performed at the time of RUN startup.

Error code Error item Description of error Corrective action
HO0001 Duplicate definition of | There are 2 or more LBL instructions with the Limit the LBL instruction that has
LBL same number in the program 2 or more of the same number to 1.
H0002 Duplicate definition of There are 2 or more FOR instructions with the Limit the FOR instruction that has
FOR same number in the program 2 or more of the same number to 1.
H0003 Duplicate definition of There are 2 or more NEXT instructions with the | Limit the NEXT instruction that
NEXT same number in the program has 2 or more of the same number
to 1.
H0004 Duplicate definition of | There are 2 or more SB instructions with the same | Limit the SB instruction that has 2
SB number in the program or more of the same number to 1.
HO0005 Duplicate definition of There are 2 or more INT instructions with the Limit the INT instruction that has
INT same number in the program 2 or more of the same number to 1.
HO0010 END undefined There is no END instruction prior to the INT or | Define the END instruction before
SB instructions the INT or SB instruction.
HO011 RTS undefined There is no RTS instruction corresponding to the | Define the RTS instruction after
SB instruction the SB instruction.
H0012 RTI undefined There is no RTI instruction corresponding to the | Define the RTI instruction after the
INT instruction INT instruction.
H0013 SB undefined There is no SB instruction corresponding to the Define the SB instruction before
RTS instruction the RTS instruction.
H0014 INT undefined There is no INT instruction corresponding to the | Define the INT instruction before
RTI instruction the RTI instruction.
H0020 RTS area error There is the RTS instruction in the normal scan Define the RTS instruction within
area or interrupt scan program area the subroutine area.
H0021 RTI area error There is the RTI instruction in the normal scan Define the RTI instruction within
area or subroutine program area the interrupt scan area.
H0022 END area error There is the END instruction in the interrupt scan | Define the END instruction at the
program area or subroutine program area end of the normal scan area.
H0023 CEND area error There is the CEND instruction in the interrupt Define the CEND instruction
scan program area or subroutine program area within the normal scan area.
H0030 RTS start condition error | There is a startup condition in the processing box | Delete the startup condition of the
that includes the RTS instruction processing box.
HO0031 RTI start condition error | There is a startup condition in the processing box | Delete the startup condition of the
that includes the RTI instruction processing box.
H0032 END start condition error | There is a startup condition in the processing box | Delete the startup condition of the
that includes the END instruction processing box.

Syntax and Assembler error checks by the task code
The undefined contents of the syntax, Assembler and operation error codes will be checked.
However, error codes will not be set in WRF001
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I 12.3 Operation Error Codes

If an error occurs when a control instruction is executed, “1” is set in the operation error (ERR) special internal output
“R7F3” and an error code (hexadecimal) indicating the description of the error is set in WRFO015.
To clear the operation errors to zeros, execute “R7F3=0" using a forced setting from a program or peripheral unit. To

clear the error codes to zeros, execute “WRF015=0" using a forced setting from a program or peripheral unit.

Error code Error name Description of error erglnat_lng
instruction

HO0013 SB undefined SBn instruction corresponding to the instruction |CAL
number n in the CALn instruction is not
programmed

HO0015 LBL undefined LBLn instruction corresponding to the instruction |JMP
number n in the JMPn and CJIMPn instructions is | CJMP
not programmed

HO0016 FOR undefined FORn instruction corresponding to the instruction | NEXT
number n in the NEXTn instruction is not
programmed

HO0017 NEXT undefined NEXTn instruction corresponding to the FOR
instruction number n in the FORn instruction is
not programmed

HO0040 LBL area error LBLn instruction corresponding to the instruction |JMP
number n in the JMPn and CJIMPn instructions is | CJMP
not programmed in the same program area

H0041 CAL nesting overflow There are more than 6 levels of subroutine nesting | CAL

HO0042 CAL undefined RTS instruction was executed without executing |RTS
the CAL instruction

HO0043 FOR to NEXT error There is a NEXTn with the same instruction FOR
number n prior to the FORn instruction

H0044 NEXT area error There is no NEXTn instruction with the same FOR
instruction number n as the FORn instruction in
the same program area

HO0045 FOR to NEXT nesting The FORn and NEXTn instructions are not nested | FOR

overflow

HO0046 FOR nesting overflow There are more than 6 nesting levels of FOR to FOR

NEXT NEXT
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I 12.4 Bit Special Internal Output Area

The MICRO-EH has a special internal output area for performing status display and various other settings. The special
internal output area is constantly backed up in case of power failure.
The following lists the definitions of the bit special internal output area (R7C0 to R7FF).
No. Name Meaning Description Sett_lr_19 Rese.tt.mg
condition condition
R7C0 | Ignore scan time 0: Stop operation Designates continue/stop running when Cleared by
error (normal scan) 1: Continue operation a normal scan overload error occurs user, Cleared
R7C1 |Ignore scan time 0: Stop operation Designates continue/stop running when when
. : . . - Set by user .
error (cyclic scan) 1: Continue operation a periodic-scan overload error occurs retentive area
R7C2 [Ignore scan time 0: Stop operation Designates continue/stop running when is cleared, or
error (interrupt scan) | 1: Continue operation an interrupt-scan overload error occurs the CPU is
initialized.
R7C3 | Undefined Do not use.
R7C4 | Undefined Do not use.
R7CS5 | Undefined Do not use.
R7C6 | Undefined Do not use.
R7C7 [ On line change in 0: On line changed not Designates whether online change in
RUN allowed. RUN is allowed in user program
1: On line changed Set by user
allowed. Cleared by
R7C8 | Serious error flag 0: Normal Indicates whether there is an abnormal user, Cleared
1: Abnormal in the microcomputer when.
(Address error, undefined instruction) 'reteln tlvedarea
R7C9 | Microcomputer error |0: Normal Indicates whether there is an abnormal | Set by the ilslg é;r[i i,sor
1: Abnormal in the microcomputer system o
) initialized.
(Computation error)
R7CA | User memory error [ 0: Normal Indicates whether there is an abnormal
1: Abnormal in user memory
R7CB | Undefined Do not use.
R7CC | Memory size over 0: Normal Indicates whether the capacity set by Cleared by
1: Abnormal the parameter exceeds loaded memory user, Cleared
capacity Set by the when.
R7CD | 1/O configuration 0: Normal Indicates whether I/O assignment and system retentive arca
error 1: Unmatched loading are matched (Mismatched is cleared, or
information output to WRF002) the CPU is
initialized.
R7CE | Undefined Do not use.
R7CF | Operation mode for | 0: Hold Cleared by
*1 |instantaneous power | 1: Reset (same start up operation as normal power on.) user, Cleared
failure Set by the when retentive
system area is cleared,
or the CPU is
initialized.
R7D0 | Undefined Do not use.
R7D1 | Scan time error 0: Normal Indicates whether the normal scan
(normal scan) 1: Scan time over execution time has exceeded the
designated time Cleared by
R7D2 | Scan time error 0: Normal Indicates whether the periodic scan was user, Cleared
(cyclic scan) 1: Scan time over completed within cycle time Set by the when
R7D3 | Scan time error 0: Normal Indicates whether an interrupt of the sys tezl retentive area
(interrupt scan) 1: Scan time over same factor occurred during interrupt is cleared, or
scan execution. the CPU is
R7D4 | Grammar/assemble ~ |0: Normal Indicates whether there is a grammar initialized.
error 1: Error error in user program (Detailed
information output to WRF001)
R7DS | Blown fuse detection |0: Normal Indicates whether or not a fuse
1: Error connected to the second pin (see Set by the Cleared by
Chapter 11) of serial port 1 has blown | system the system
out.
R7D6 | Undefined Do not use.

*1:  Supported by software version 1.11 (WRF051=HO0111) or newer.
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No. Name Meaning Description Sett_lr_19 Rese.tt.mg
condition condition
R7D7 | Undefined Do not use.
R7DS | Undefined Do not use.
R7D9 Battery error 0: Normal Indicates whether battery voltage is Set by the Cleared by
Y 1: Abnormal low system the system *2
R7DA | Instantaneous power |0: Not detected Set by the Cleared b
*1 | failure detection 1: Instantaneous power failure detected. system cared by
- - user, Cleared
R7DB . Indicates whether there is a self-
. . 0: Normal . . S . Set by the when
Self-diagnostic error |’ diagnostic error (Detailed information .
1: Error system retentive area
output to WRF000) is cleared. or
R7DC . Operation mode at CPU stop for PWM ;
Output mode 0: Stops output output, pulse output and counter Set by user the CPU is
vy 1: Continues output utput, pu utpu U yu initialized.
coincidence output.
R7DD [ Undefined Do not use.
R7DE | Undefined Do not use.
R7DF | Undefined Do not use.
R7EO0 | Key switch location | 0: at RUN position Set by the Cleared by
(STOP) 1: at STOP position system the system
R7E1 [Undefined Do not use.
R7E2 [Key switch location | 0: at STOP position
(RUN) 1: at RUN position Cleared by
st
R7E3 II{UIS\IC an ON after 1: 1" scan after RUN ON only at the 1* scan. the system
R7E4 Always ON 1: Always Always ON regardless of CPU status SIZI;?;(; be
R7ES 0: 0.01 seconds
0.02 second clock 1: 0.01 seconds
R7E6 0: 0.05 seconds
0.1 second clock 1: 0.05 seconds SSeSttEgl the
R7E7 0: 0.5 seconds Y
1.0 second clock :
1: 0.5 seconds Cleared b
R7E8 . 0: Unoccupied Indicates CPU occupation status from cared by
CPU Occupation . . . the system
1: Occupied the peripheral unit
R7E9 e 0: Operation allowed Indicates whether it is operation
RUN prohibited 1: Operation prohibited prohibited status
R7EA Executing a online Indicates whether operation is
ng 1: Being executed temporarily stopped (output hold) due
change in RUN . .
to online change in RUN

*1:  Supported by software version 1.11 (WRF051=H0111) or newer.
*2:  The battery error (R7D9) will turn off when the error cause is eliminated by replacing the battery, etc.
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No. Name Meaning Description Sett_lr_19 Rese.tt.mg
condition condition

R7EB | Clear retentive area | 1: Clear retentive area b Cleared by

R7EC | Clear error code 1: Clear error code in WRF000 to FOOA, R7C8 to 7DE Setbyuser | o vstem

R7ED | Undefined Do not use.

R7EE | Battery error 1: Detection enabled Be sure to set if battery is used. Cleared by
detection 0: Detection disabled user, or when
enable/disable retentive area

Set by user .
is cleared, or
the CPU is
initialized.

R7EF | Backup memory 1: Being written
writing execution
flag

R7FO0 | Carry flag (CY) 0: No carry Indicates whether there is a carryover Set by tEe Cleared by

1: Carr from the operation result system *3 the system
y P
R7F1 | Overflow flag (V) 0: No overflow Indicates whether there is overflow in
1: Overflow the operation result
R7F2 | Shift data (SD) 0: Shift data “0” Designates the shift data used in shift Set by user Cleared by
1: Shift data “1” instructions, etc. y user

R7F3 | Operation error 0: Normal Indicates whether there is an operation
(ERR) 1: Error error when operation is executed Set by the

R7F4 | Data error (DER) 0: Normal Indicates whether there is a data error | system

1: Error when operation is being executed.

R7F5 | Special I/O function | 1: Request to set For counter, PWM and pulse train
setting flag

R7F6 | Special I/O 1: Request to write For counter, PWM and pulse train Set by user
parameters to write in
FLASH *4

R7F7 | Special I/O parameter | 0: Normal Indicates the results of the special I/O | Set by the

: . Cleared by
error 1: Error parameter settings. system the system

R7F8 | Calendar, clock read |1: Request to read Read the present values of calendar,
request clock and set in WRF(01B to WRFO1F

R7F9 | Calendar, clock 1: Request to write Set the data set in WRFO1B to
setting request WRFOIF in the calendar and clock Set by user

R7FA | Clock % 30 second 1: Request adjustment When second data (WRFOOF) is 0 to
adjustment request 29, it becomes 0 seconds and when it is

30 to 59, +1 minute is added and
second data becomes 0

R7FB | Calendar and clock | 0: Normal Indicates whether there is an error in Set by the
set data error 1: Error calendar and clock set data system

R7FC | Output control 1 0: Output disabled Sets the enabling and disabling when Cleared by

R7FD | Output control 2 1: Output enabled Y100 through Y103 is used as PWM user

R7FE | Output control 3 output, pulse output, and counter Set b (Cleared by

2 y user .

R7FF | Output control 4 coincidence output. the system in

case of pulse
output)

*3:  Cleared by system even when Set by user.
*4:  The word special internal output that can be written using this function is shown in Table 12.1 on the following page.

12-7




Chapter 12 Error Code List and Special Internal Outputs

Table 12.1 List of special internal outputs that can be stored

Special internal output

No. that can be stored Function

1 WREFOIA Dedicated port 1  Communication settings
2 WRF03C Dedicated port 1  Modem timeout time
3 WRFO03D Dedicated port 2 Communication settings
4 WRF06B Pulse and PWM auto correction setting
5 WRF06C Potentiometer 1 Filtering time

6 WRF06D Potentiometer 2 Filtering time

7 WRFO06E Analog input type selection

8 WRFO6F Phase counting mode

9 WRF070 1/O operation mode

10 WRF071 1/O detailed function settings

11 WRF072 Output frequency

12 WREF073 On-preset value

13 WRF074

14 WRFO075

15 WRF076 On-duty value

16 WRF077 Off-preset value

17 WRF078

18 WRF079

19 WRF07A Pre-load value

20 WRF07B Pulse output value

21 WRF07C

22 WRF07D

23 WRFO7E Input edge

24 WREFO7F Input filtering time
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I 12.5 Word Special Internal Output Area

The following lists the definitions of the word special internal output area (WRF000 to WRF1FF).

No. Name Storage data Description Sett] ng Rese'tt'lng
condition condition
WRF000 | Self-diagnosis error | Error code
code (Hexadecimal)
WRF001 | Syntax/Assembler Syntax/Assembler error | Error code for user program
error details code (Hexadecimal) Syntax/Assembler error is stored
WRFO002 | Further information | Mismatched slot number Set by the Cleared by
of I/O configuration 15 12 11 8 7 4 3 ¢ |[system user
error [ o | & | » | o
a: Unit number (0 to 5)
b: Slot number (0 to F)
WRF003 | Undefined Do not use.
-FOOA
WRF00B [ Calendar and clock | Year 4 digit year [yyyy]
WRFO00C | present value Month / date [mm dd]
WRF00D | (4 digit BCD) Day of the week Sunday: 0000 to Saturday: 0006 Set by the ?lwf ys d
WRFOOE Hour / minute [hh mm] (24-hour system) system isplaye
WRFOOF Seconds [00 ss]
WRF010| Scan time Max. scan time x 10 ms
(maximum value) Cleared by
WRF011| Scan time Current scan time x 10 ms the system (in
(present value) the RUN
WRF012 | Scan time Min. scan time x 10 ms. starts)
(minimum value) (HFFFF at 1% scan)
WRF013 | CPU status
15 14 13 12 11 8§ 7 6 5 4 3 2 1 0
[ umsed [ 2 [ofelafelrfeln]i] Always
a: CPU type (0011), b: Battery error (1=error, 0=no error), Set by the displayed
c¢: Not used, d-g: Not used (Fixed to 0), system
h: Halt (1=executing, 0=not executing),
i: CPU operation (1=RUN, 0=STOP)
WRF014 | Word internal output | Number of words for word internal output (WR) = H1000 Always
capacity displayed
WRFO015 | Operation error code | Operation error code
WREFO016 | Division remainder | Remainder data when division instruction executed
. Cleared by
register (low word) user
WRF017 | Division remainder | Remainder data when division instruction executed
register (high word) | (Used only at double word operation)
[WRF018-( Undefined Do not use.
FO19
WRFOIA| Setting of
Com. port 1 15 14 13 12 8 7 0
|a|b|c| d Unused
a:  Transmission control procedures (0- Standard, 1-Simplified) Cleared by
b-c: Not used Set by user user
d:  Baud rate during modem connection
=00000: 4800 bps, =00001: 9600 bps, = 00010: 19.2 kbps
=00011: 38.4 kbps, = 00100: 57.6 kbps, = 00101: 2400 bps
= 4800 bps for other than the above
WRFO01B| Reading or writing Year 4 digit year [yyyy]
WRFO01C | register for calendar | Month / date [mm dd]
WRF01D | and clock Day of the week Sunday: 0000 to Saturday: 0006 Set by system | Cleared by
WRFOIE | (4 digit BCD) Hour / minute [hh mm] (24-hour system) or user user
WREO1F| Use with R7F8 or Seconds [00 ss]
R7F9
WRF020 | Undefined Do not use.
to FO3B
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No. Name Storage data Description Sett_| ng Rese.tt.mg
condition condition
WREFO03C| Port 1
Modem timeout time
15 8 7 0
| a | Not used Modem timeout time
. . Set by user Cleared by
a: Whether or not settings are present ~ 0=No setting user
1=Setting is present
Modem timeout time: 1 second increments (set with hexadecimal
value)
0=No timeout monitoring
WRFO03D | Port 2
Communication
settings 15 14 13 12 8 7 0
| a | b | c | d Station number
a: Setting bit 1=Set  Set to 0 by the system after setting is
complete, Cleared by
b: Transmission control procedures 0=Standard, 1=Simplified Set by user
c: Whether or not station numbers are present 0=No station user
numbers, 1=Station numbers are present
d: Baud rate settings
=00000: 4800 bps, =00001: 9600 bps, = 00010: 19.2 kbps
=00011: 38.4 kbps, = 4800 bps if other than the above
Station numbers: 2 digits from 00 through 31 of BCD
Set to 31 for values outside the range
WRFO3E | Potentiometer input 1 |0 - 1023 Cleared by
Set by user user
WRFO3F [ Potentiometer input 2 0 - 1023 Cleared by
Set by user
user
WRF040 | Occupied member Occupied port number
to F042 | registration area 1 a: 0=Not occupied, 1=Read-occupied, 2=Write-occupied
b: Loop number c¢: Unit number
WRF043 | Occupied member d: Module number e: Port number
to F045 | registration area 2
15 8 7 0 Set by the Cleared by
WRF046 | Occupied member a Fixed to 0 system the system
to F048 | registration area 3
b c
WRF049 | Occupied member d e
to FO4B | registration area 4
WRF04C | Undefined Do not use.
to FO4F
WRF050 | System ROM version | System software version in internal ROM Set by the
WRF051 | System ROM version | System software version in external FLASH memory system )
WRF052 | Undefined Do not use.
WRFO053 | Undefined Do not use.
WRFO054 | Power on timer Power on time [sec.] (low word) Set by the
WRFO55 | Power on timer Power on time [sec.] (high word) system )
WRFO057 | Detailed information
of counter setting 15 14 8 7 6 5 4 3
errors |a| Not used |b|c|d|e|f|g|h|i|
a: Error in pulse frequency total Set by the Cleared by
b: Pulse 4 frequency c: Pulse 3 frequency system the system
d: Pulse 2 frequency e: Pulse 1 frequency
f:  Counter 4 preset g: Counter 3 preset
h: Counter 2 preset i Counter 1 preset

0=Normal, 1=Error
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No. Name Stored data Description Sett_| ng Rese.tt.mg
condition condition
WRFO057 | Detailed information
of counter setting 15 14 8 7 6 5 4 3 2 1 0
CITOLS |a| Not used |b|c|d|e|f|g|h|i|
a: Error in pulse frequency total Set by the (}Illeared by
b: Pulse 4 frequency c: Pulse 3 frequency system the system
d: Pulse 2 frequency e: Pulse 1 frequency
f:  Counter 4 preset g: Counter 3 preset
h: Counter 2 preset i Counter 1 preset
0=Normal, 1=Error
WRF058 | PI/O function
individual setting
request 1 * 15 2 |1 | 0
Not used al|b
a: Output number (during pulse setting) Set by user gﬂ:ﬁ?ﬁ
Off-preset (during counter setting) Y
b: On-preset (during counter setting)
Frequency (during pulse setting), frequency, on-duty (during
PWM setting)
0=No changes, 1=Change request
WRFO059 | PI/O function
individual setting
request 2 * 15 2 |1 | 0
Not used al|b
a: Output number (during pulse setting) Set by user gﬂ:ﬁ?ﬁ
Off-preset (during counter setting) Y
b: On-preset (during counter setting)
Frequency (during pulse setting), frequency, on-duty (during
PWM setting)
0=No changes, 1=Change request
WRFOSA | PI/O function
individual setting 15 > 1 0
request 3 *
Not used | a | b |
a: Output number (during pulse setting) Set by user Elszres?etg
Off-preset (during counter setting) M
b: On-preset (during counter setting)
Frequency (during pulse setting), frequency, on-duty (during
PWM setting)
0=No changes, 1=Change request
WRF05B | PI/O function
individual setting
request 4 * 15 2 |1 | 0
Not used alb
a: Output number (during pulse setting) Set by user Elszres?etg
Off-preset (during counter setting) Y
b: On-preset (during counter setting)
Frequency (during pulse setting), frequency, on-duty (during
PWM setting)
0=No changes, 1=Change request
WRFO05D | Undefined Do not use.
to FO6A
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No. Name Stored data Description Sett_| ng Rese.tt.mg
condition condition
WRFO06B | Pulse and PWM 01: For EH-***DTP The output waveforms of the pulses and
output auto 02: For EH-***DT PWM are automatically corrected by
correction setting 03: For EH-***DRP setting the value corresponding to the
04: For EH-***DRT CPU model.
WRF06C | Potentiometer CH1 | Sampling number: 0 to 40.
WRF06D | Potentiometer CH2
WRFO6E | Analog input type
selection
15 14 13
| a | b | Not used
Selects whether the analog input is voltage or current.
a: Analog 1 selection  0=Voltage  1=Current
b: Analog 2 selection  0=Voltage = 1=Current
WRFO6F | Counting mode of  |00: Mode 0 01:Mode 1
2-phase counter 02: Mode2 03:Mode3 Set by user Cleared by
WRF070 [ 1/0 operation mode | H00: Mode 0 user
HO1: Mode 1
HO02: Mode 2
HO03: Mode 3
H10: Mode 10
WRF071 | I/O detailed function |I/O assignment for counter, PWM and pulse train output
settings
WRFO072 | Output frequency, Frequency setting value, on-preset setting value
to FO75 | On-preset value
WRF076 | On-duty value, On-duty setting value, off-preset setting value
to FO79 | Off-preset value
WRFO7A Pre-load value, Counter pre-load value or pulse output value
to FO7D | Pulse output value
WRFO7E | Input edge Counter input edge setting value
WRFO7F | Input filtering time | Filter time x0.5 ms, up to 40 (=20ms)
WRFO080 | Undefined Do not use.
to F19F

*: See Chapter 8 for more details.
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Chapter 13 Troubleshooting

I 13.1 Error Display and Actions

The display locations of errors detected by individual device in the MICRO-EH system are shown in Figure 13.1. When
an error occurs, take an action according to the error code list.

LADDER EDITOR LADDER EDITOR
i for Windows®
© POW
o 0K
© RUN o
OK Lamp | -
L/E error display L/E for Windows® error display

Figure 13.1 Error display locations of the MICRO-EH

(1) Error display

(a) Error display on the main unit
The MICRO-EH will perform self-diagnostic tests using the microcomputer, and when there is an error the contents
are indicated in the combination of lit/flashing/not lit of the OK and RUN lamps located in the front of the main unit.
See the error code list and action in Chapter 12, for the detailed error codes and actions.

(b) Programmer error display
Error codes encountered during program device operation, such as duplicate definition error, undefined error,
operation error, program over, etc., will be displayed on the programming device. For detailed error codes,
refer to the error code list in the programming device manual.

(¢) GPCL error display
The error detected by the CPU during the GPCL operation is displayed at the bottom left of the screen. For
the details of error codes, see the list of error codes in the GPCL manual.

(d) Setting in the special internal output
An error code is set in the special internal output area (such as WRF000). The smaller the error code value,
the more serious the error is. When two or more errors occur, the smaller number is set. For example, if “71”
(battery error) and “31” (user memory error) occur simultaneously, “31” is set. If the levels are the same, the
cause code generated last will be displayed.
The clearing of error special internal output is performed by setting the special internal output R7EC to “1.”
The R7EC can be set to “1” either by connecting the programming device or by including a subprogram that
sets the R7EC using external input within the program. (If turning R7EC on by the program, always set it on
after the error cause has been verified. However, if R7EC is turned on by a program that would generate a
congestion error, the system may clear the error cause and rerun after detecting a congestion error.)
Note: Error codes are set in hexadecimal values. Verify error codes by setting the monitor to hexadecimal

display.

13-1



Chapter 13 Troubleshooting

The following shows the range of the special internal output that is cleared when R7EC is set to “1.”

Bit special internal output

No.

R7C8 Fatal error flag

=
~
@)
W

Microcomputer error

User memory error

(Undefined)

Memory size over

1/O verify mismatch

(Undefined)

(Undefined)

(Undefined)

Congestion error (normal scan)

Congestion error (periodical scan)

Congestion error (interrupt scan)

Syntax/assembler error

(Undefined)

(Undefined)

(Undefined)

(Undefined)

Battery error

P> O 00 1N B W —

(Undefined)

Self-diagnostic error

WRF000
1
2

Word special internal output

Self-diagnostic error code

Syntax/assembler error details

1/0 verify mismatch details

When all of the special internal output data cannot be cleared during program execution, refer to the self-
diagnostic error code list and clear only the corresponding error flags by using forced set of the programmer

or peripheral unit.

If the internal output for a self-diagnostic error R7DB (WRF000) is used as a system error for the stop condition of CPU
RUN, the R7DB may be turned on even with an error of the warning level (battery error, etc.), causing the CPU to stop.
Therefore, do not use the internal output of the self-diagnostic error as a condition for stopping the CPU.
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(2)

Corrective actions when an error occurred

The process flow when an error occurred is shown below.

Error occurred

Error is detected by the CPU module and displayed by lit/flashing/not lit

of RUN and OK LEDs.

v

Verity the self-diagnostic error code (WRF000) with the RUN and OK
LED statuses or using a peripheral unitand refer to error code list.

v

v

internal output (14-1).

Reference the bit special

Reference the word
special internal output
(14-2).

—

Reference the grammar/
assemble error (WRFO001)
detailed data (13-2) and

Reference the operation
error (WRFO015) detailed
data (13-3) and remove

v v

remove the error cause. the error cause.

Remove the error cause according to the corrective action for each error code as shown below.

v

If there are spare parts available, replace the parts.

——»

Contact our service

department.

Error code Error name Corrective action
11 System ROM error Restart the power.
12 System RAM error If the same error occurs, it is a hardware error in the CPU module, so replace the CPU module
13 Microcomputer error | with a spare.
IF System program error | Make sure that there are no machines, etc. that generate excessive noise near MCRO-EH.
23 Undefined instruction Note: The 1x error cannot be verified since peripheral units cannot be connected until the
27 Data memory error system starts up after powering on again.
— Power shut-off, power | Check the power supply voltage of the basic unit and expansion unit.
supply error
31 User memory error The contents of the user program is destroyed. Perform initialization and transfer the program
again.
This is displayed when the machine is stored with a worn-out battery or without battery for a
long period of time.
33 User memory size This may be displayed when the contents of the memory within the basic unit is unstable.
error If the same error occurs after initialization, replace the basic unit with a new one.
34 Syntax/assembler There is a syntax/assembler error in the user program.
error Verify the program and I/O assignment.
41 I/O information Check the I/O assignment.
verification error Check the expansion cable connection.
44 Congestion error Change the program so that the scan time of the user program is less or change the congestion
(normal scan) check time.
45 Congestion error Change the program so that the periodic interrupt program execution time is less.
(periodic scan)
46 Congestion error Perform interlock externally to that the same interrupt will not occur during interrupt
(interrupt scan) processing. Change the program so that the execution time of the interrupt program is short.
SF Backup memory error | There is a possibility that the FLASH memory cannot be written to. Reset the power after the

user program is read and saved to the peripheral units.
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Error code Error name Corrective action
61 Port 1 transmission Check the connection of the connector cable.
error (parity) Check the settings such as the transmission speed.
62 Port 1 transmission Check to see if there are any sources of noise near the cable.
error
(framing/overrun)
63 Port 1 transmission Check the connection of the connector cable.
error (timeout) Check to see if there are any sources of noise near the cable.
64 Port 1 transmission Verify the protocol specification, examine the host computer processing and correct any
error (protocol error) | errors.
65 Port 1 transmission
error (BCC error)
67 Port 2 transmission Check the connection of the connector cable.
error (parity) Check the settings such as the transmission speed.
68 Port 2 transmission Check to see if there are any sources of noise near the cable.
error
(framing/overrun)
69 Port 2 transmission Check the connection of the connector cable.
error (timeout) Check to see if there are any sources of noise near the cable.
6A Port 2 transmission Verify the protocol specification, examine the host computer processing and correct any
error (protocol error) | errors.
6B Port 2 transmission
error (BCC error)
71 Battery error Replace the battery with a new one.
Verify the connection of the battery connector.
91 Port 1 Verify the connection with battery.

Modem no response

Replace the modem with a new one.

v

| Perform the following procedures to erase the error display. |

(@

When the basic unit is being stopped

Turn the basic unit RUN switch (or RUN terminal) to “STOP,” then to “RUN” again.

If the cause of the error has been corrected, the OK lamp is lit. However, the error information remains in the
error special internal output, which stores the CPU error types and details. (This makes it possible to analyze
the error after recovery.) To reset the error information, perform the procedures shown in (b) or turn ON the

special internal output (R7EB) of the power failure memory clear on the peripheral units.

(b)

When the CPU is still running (RUN)

Set the special internal output R7EC to “1” to clear the OK lamp indicator and the error internal output.
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I 13.2 Checklist when Abnormality Occurred

If an error occurs in the MICRO-EH system, check the following items. If there are no problems in the following items,
contact our service department.

@

(b)

©

(d)

(©

Power supply related items

o s the power voltage correct? (85 to 264 V AC)

e Are there any warps in the power supply waveform?

e Are there any excessive noises in the power supply?

e Is power supplied for all basic and expansion units?

CPU related items

e Are the initial settings (CPU initialization, I/O assignment, parameter settings, etc.) proper?
e Are there any error codes that are output to the special internal output?

e Is the RUN switch (or RUN terminal) in the proper location?

e Are batteries mounted properly? Is the battery life still remaining? (23/28-point types only)
Input module related items

e s the input voltage within the specifications for the internal section?

e s there any noise or chattering in the input?

e Do the I/O assignment numbers in the program match?

e Is the wiring done properly?

Output module related items

Do the module and the load power supply type (DC/AC) match?

Do the load voltage and current match the specification of the output section?
Is there any noise or chattering in the output waveform?

Is the wiring done properly?

Do the I/O assignment numbers in the program match?

Are there any unintentional overlaps in the output numbers?

Wiring related items

o s the wiring between the expansions mixed up with other wires?

e Are the power supply wiring and I/O cables separated?

e Are there any foreign substances in the connector of the basic/expansion units?

@

(b)

When returning the unit for repair, please notify us of the malfunctioning conditions in as much detail as possible
(including error codes, malfunctioning I/O bit number, will not turn on or off, etc.).

The tools and devices necessary for troubleshooting are briefly as follows:
Phillips/flathead drivers, digital multimeter, tester, oscilloscope (necessary depending on the case) etc.
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I 13.3 Procedures to Solve Abnormality

The following shows the processing flow when a problem has occurred:

C

Problem occurred

D

A

Bring the system to a safe condition

A

Record the status

A

Problem, Analysis, Presumption

peripheral units

peripheral unit setting error, cable problem,
broken fuse

Maijor problems Verification points Typical causes of problem Refiferﬁqnce
PLC will not start Power LED, CPU error | Power supply problem, power shut-off, (a)
code insufficient power supply capacity, fatal CPU
error
Will not operate CPU error code, CPU I/0O assignment problem, incorrect parameter (b)
(will not RUN) LED, Internal output of | settings, incorrect user program, syntax error,
error operating conditions not established, write-
occupied status
Operation stopped Power LED, CPU LED, |Power supply problem, expansion power supply ()
(RUN stopped) CPU error code problem/shut-oft, CPU problem, memory
problem
Erroneous input, no input | CPU LED, IO LED User program timings, input power supply, bad (d)
(abnormal operation) Monitoring by peripheral |connection, problem in input area, I/O inductive
units noise
Counter input does not Input LED, special Input power supply, bad connection, problem in (e)
operate internal output setting input area, I/O inductive noise, operating mode
setting error
Output error, no output CPU LED, I/O LED, User programming, bad connection, problem in ®
(abnormal operation) Monitoring by peripheral |output area, I/O inductive noise
units, Forced setting
PWM pulse output does | Output LED, special Bad connection, problem in output area, I/O (2)
not operate internal output setting inductive noise, operating mode setting error
Peripheral unit problem CPU error code, fuse, Fatal CPU error, peripheral unit problem, (h)

U

Correct or replace the faulty area
(Verify according to the item
corresponding to the problem.)

A

Verify the system operation

L

C

Operation

D

13-6




Chapter 13 Troubleshooting

(a) PLC will not start
[The CPU OK LED does not turn off even when power is started, nor peripheral units cannot be connected on-line.

NO

POWER LED is lit

v

YES Power supply check

AC power supply type

o AC power supply voltage (at
the input terminal)

« DC power supply voltage (at
the output terminal)

DC power supply type

o DC power supply voltage (at
the input terminal)

« DC power supply voltage (at
the output terminal)

Fitting between terminal stand

and main unit

There is a possibility of power
supply area damage

NO

Self-diagnostic error code

YES

Occur frequently?

Contact our service department

Malfunction due to noise
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(b)

Will not operate (will not run)

Even if the PLC operation conditions are met, the CPU does not operate (the RUN LED does not turn on) and
remains stopped. However, the peripheral units go on-line.

[_caution |

If the CPU is WRITE-occupied, the CPU will not run even if the RUN switch is switched from “STOP” to “RUN.” The
CPU starts running by pressing the GRS key after peripheral units are connected.

elf-diagnostic error code

[27] [o1] [33]

ious memory e

elf-diagnostic error code

(23] [34] [aa] [45]

Se S user progral ror

YES

YES

v

Check the memory

Perform CPU initialization
Set memory parameters
Reset the power

Replace CPU if above steps
does not remedy the problem

Check I/O assignments

o Check the assignment table at
peripheral devices

e Can I/O assignment be
corrected?

« Malfunction due to noise
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v

Check the user program

o Check programs using
peripheral devices

« Error special internal output
monitor

o Verify scan time

o Correct program

]
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(c) Operation stopped (RUN stopped)

[ During normal operation, the CPU suddenly stops (the RUN LED turns off).

POWER LED s lit NO

(Power supply is
normal)

YES

v

Check the power supply

« Instantaneous power failure
occurs

o Power is shut off on the
expansion unit side

Self-diagnostic error code
1] 2 1o i)

atal CPU err

Check the program
Check parameters
Check I/0 assignment

o Parameter settings

o Program congestion

o Check I/0O assignment

o Duplicate use of the timer
counter

o Retransfer of program

o Connection with the expansion
connector

13-9
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Turn the power off and turn it

back on

Contact our service department
if a fatal error occurs frequently
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(d) Wrong input at input module or no input (operation problem)
The CPU runs, but the input data is not correct.

Input LED is not lit YES
Input is not read ¢
Check input signals
« Input signal voltage
o Input power supply type
o Cable disconnection
o High-speed pulse is entered
in a normal input
Input LED is lit YES
Input is not read ¢
Check input signals
o Check input monitor
o |/O assignment
e Program
o Input signal voltage
Input LED is not lit YES
Input is read ¢
LED error
« LED replacement may not be
- performed by the user, so a
Check for input error repair request must be
o Check input signal source submitted.

o Check input program
« Malfunction due to noise
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[ Data cannot be entered.

Is there a wiring
error, disconnection
or loose screw on the
erminal blocl

YES

v

Perform rewiring

s there inpu

when the voltage is NO
checked between
the common and bi ¢
he input s Check the wiring systems
YES Change the voltage to satisfy
the specifications
Is the LED lit? NO ¢
Contact our service department
Is there an error on th YES

internal contactors on the
terminal stand?

v

Replace the terminal block

Contact our service department

[ /O assignment error is generated, but data is read.

NO

Are the program and I/0
assignment correct?

v

Correct the error

YES

Is the cable in the NO
expansion unit ¢
damaged?

Replace the expansion unit

YES

Replace the expansion cable
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(e) The counter input does not function
[ The CPU operates, but the input data is incorrect

7

Does it operate as NO
normal input? *

Check the input area
YES o Check the input signal source
« Malfunction due to noise

« Cable is disconnected

Are pulses that exceed YES
5 kHz being input? *

Set the pulse input to 5kHz or
less

NO

Are the operating mode NO

settings correct? *
Set the operating mode for the
YES peripheral devices
Note: The operating mode can
only be changed while the
CPU is being stopped
Are the 1/O function NO
settings correct? *
Set the 1/O functions on devices
such as peripheral devices
YES
Are the various NO
settings valid? *

Turn on the setting enabling

request flag ON using peripheral
YES devices

Check the input area

o Check the input pulse
« Malfunction due to noise
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(f)  Wrong output from output module or output module will not output (operation problem)
[ The CPU operates, but output signals are not correct.

Output LED is not lit YES

Will not output

v

Check the output area

o Forced output
o |/O assignment

e Program

NO Check output signals

Output signal voltage
Power supply voltage for load
Terminal block wiring
Terminal block connector
connection
« Voltage between the common
and the bit
o Wiring
Especially for the S terminal
on the transistor
o The drive power supply for the
relay is not connected

LED error

+ LED replacement may not be
performed by the user, so a
repair request must be

o Check the output power submitted
supply

o Check the output program

o Malfunction due to noise

Output LED is lit YES

Will not output

Output LED is not lit
Will output

YES

Check for output error
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[ The CPU operates, but output signals are not detected.

Is the LED lit? NO 1
Check the program
Is there a wiring error, YES
disconnection or loose
screw on the termin ¢
block? Perform rewiring
NO
Is the relay drive power NO
supply connected?
Supply 24 VDC power
Is the voltage satisfyin NO
the specification in the
termina[ block? Is the ¢
polarity correct? Change the voltage and polarity
VES to satisfy the specifications
Are there any problem in YES

internal contactors of the
terminal block?

v

Replace the terminal block

Contact our service department

[ /O assignment error occurred, but output is normal.

Are the program and NO
I/0O assignment

correct?

v

Correct the error

Is the expansion unit YES

cable damaged?

v

Replace the expansion unit

Replace the expansion cable
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(g) . The PWM and pulse output does not operate
The CPU operates, but the pulse output and PWM output are not correct

Does it operate as

NO

normal output?

YES

L

Check the output area

e Output signal voltage

e Power supply voltage for the
load

e Terminal stand wiring

e Terminal stand connection

* Voltage between the
common and bit

e Wiring

Especially for the S terminal on

the transistor

v

The expected pulse output from

v

Set the operating mode for the

Note: The operating mode can
only be changed while the
CPU is being stopped

v

Set the 1/0 functions on devices

v

Turn on the setting enabling

v

backup memory is completed.

Pulse is output using YES
the relay output
NO the relay is not output
Are the operating mode NO
settings correct?
YES peripheral devices
Are the 1/O function NO
settings correct?
such as peripheral devices
YES
Are the various NO
settings valid?
request flag ON using
YES peripheral devices
Is the backup YES
memory being
written? *1 Wait until the write to the
NO *1 Pulse output only.
YES

The total pulse output

exceeds 5kHz?

NO

Check the output area

o Check the output power supply
o Malfunction due to noise

v

Set the pulse input to be a total
of 5 kHz or less*

* Pulse output only. 2 kHz is the upper
limit for PWM output.
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(h)  Peripheral units problem
Peripheral units cannot be connected.

YES

Is it a fatal CPU error?

re the connectio
cable type, continuity NO
and connector *
gctions nori Expansion connector check
Expansion cable check
Are the CPU NO
communication setting *
correct?
Correct the setting
Set the CPU DIP SW to the
communication speed of the
peripheral unitused
s there 5V DC outp NO
when a 5V DC power
supply is required? *
Broken fuse
* Fuse replacement may not be
performed by the user, so a
replacement request must be
Replace the connection cable submitted

Please contact our service
department.
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Chapter 14 Operation Examples

Chapter 14 Operation Examples

To understand the basic operation of the MICRO-EH, this chapter explains samples of operations such as inputting

simple programs and verifying operations.

The following programming devices can be used:

LADDER EDITOR for Windows® version

Peripheral unit name Form
1 | H series ladder diagram HL-PC3
instruction language software HL-AT3E
LADDER EDITOR
2 | H series ladder diagram HLW-PC3
instruction language software HLW-PC3E

* Graphic input device (format: GPCLO1H) can be used except on-direct mode.

(1) Operation verification procedures

An operation is verified according to the following procedures:

| Start the LADDER EDITOR for Windows"

| Perform initial settings

| Input program

| Check program errors

| Save program

| Transfer program to the CPU

| Monitor (verify the operation)

End

A personal computer and LADDER EDITOR for Windows® are used as the peripheral units in the example. For
details, refer to the user's manual for each peripheral unit.

(2) Detailed operation example

The following explains an operation example using the module and sample program from step 1.

CPU: 14-point type
Slot 0:  Bit point X48
Slot 1:  Bit point Y32
Slot2: 16 vacant points

Input/output operating mode: Mode 0
(WRF070 = 0, default value)

Operation of program

Turn Y100 and Y 102 on and
Y101 and Y103 off and vice
versa, alternating at one second
intervals.

R7E3
RO=1 (00001)
| Re ™oL R0 (00002)
| ——H1 ) IS 10
Y100 =1
T|D° Y101=0
Y102=1 (00003)
Y103 =0
TlD,O D1 (00004)
f 4 J1S 10
D0 Y100 =0
Y101 =1
= Y102=0 (00005)
Y103 =1
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STEP) 1 Starting the LADDER EDITOR for Windows®

1.

Start the personal computer.

Start the personal computer.

Start the LADDER EDITOR for Windows® system (GRS screen).
From the Start menu of Windows®, click . ,
[Program] — [Hladder] _).[Hladgt?r]- o A Apcessories v &3 HLadder - Hel
As LADDER EI?ITQR for Windows" is started, Favarias (&S tartlp b | Hladder - Feaiee
the GRS screen is displayed. = B M5-D03 Prompt

[ 3] Wwindaws E splorer

Startup

Windows958

Switching to Offline mode.

Ladder editor for Windows [_[O] =]
. . . File[E] Offinel0] Onlineld] On-Diect(C]  HelpH]
Click [Offline] in the Menu bar. -
[ ] | 9Q| ﬁlm &2 ==l 1?' Zoom |1UD |

GRS screen

ETHE T 13 P R o P o R = et P N

Press [F1] to display Help mef. |

e =

Ladder editor for Windows - [Ladder1]

The Read/Edit screen is dlSp layed' [= Filel) EdiE) Viewld) BuildE] ModelG) Utiiyl] Windowlw) HelplH) TS

S EEEREE S R R s

s [ [ - [ « T + [ &+ [ & Ta
3

Mode switching
=l

L =
4 "
A3l || e @il @ @ o0l o] ] 4= |||
[Frogman 12 no fomms
Press [F1] to display Help menu. Offine [H2000 | [PC [Edt  [16 [48511step [0 4
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STEP) 2 Initialization

Settings for the CPU type, memory type and I/O assignment are performed.

1.  Setting the CPU type
Click [Utility] —» [Environment Settings] in
the Menu bar.

Pull-down menu

The Environment Setting dialogue box is displayed.

Specify the CPU type from the Ladder tag.

o Click the ¥ of the Offline CPU field to show the
available CPU types in the pull-down display.
Select the CPU type.

e Click the [OK] button.

Pull-down display of CPU types

Specify the transmission speed from the

Communication tag.

o Select the transmission speed set with the DIP
switches of the MICRO-EH main unit (in case of
the 10-point type CPU, the transmission speed is
fixed at 4800 bps).

o Specify the communication port.

o Click the [OK] button.

Pull-down display of CPU types

Ladder editor for Windows - [Ladder1]

E FilelE] EditE] “iewly] BuldB] ModelG) | Utiity(l) ‘windowls] Helpl

= 1] e s

Print[F]...

Frinter Set(R)...

1

Environment setting

2 Frint Title Set(H)...
Print Layout Set(t)

2

Kepboard(E)...

CPU Set(d]...
Statusz T ablefa)...
Crozs Referencel<]

ChecklE]...

Initialize(l]

Program Mame(O]
[ata Memory Edit(D]
IC Card[E)...

Ladder IEommunicationI Mode I Di&playl

Cifflire CPUT):

Metwork Address

H-2000
' Main StationMH-700
H-300
H-200
" Other Station(l H-E4
H-40
H-2a
H-20
H-1002
[ Default Setting |H-250

H-262
EH-150
4AM0s5TD

410 CF

tatiom e 5] IE|

Ok Cancel

Ladder Communication I b ode | Displa_l,ll

— Communication Type—

iy
(*S-232E[4.8k bpsiS)

{” EthemetiE]

 RS-2320(38.4k bps][C)
' Modemit]

— Communication PortF]——
{com1:

|
|
—Host NamEIﬂ]A

Iauna

— Phone Mo

[ Default Setting

[ial SettinglT] i

0k i ! Cancel

| Select “H-302” for the CPU type setting.
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Setting the memory type

Click [Utility] — [CPU Setting] — [CPU
Information] in the Menu bar.
The CPU Information dialogue box is displayed.

Pull-down menu

o Click the Memory Cassette/Ladder Assign button
and select the memory cassette size.

e Click [Execute] or the [Memory/Execute]
button.

CPU Information dialogue box

e Click the [OK] button in the confirmation
dialogue box.

Set the memory cassette size to RAM-04H.
[Execute]: Save to the PC memory
[Memory/Execute]: Save to the PC memory and
Window registry.

Assigning 1/0
Click [Utility] — [CPU Setting] — [I/O
Assign] in the Menu bar.

Pull-down menu

The I/O Assign List dialogue box is displayed.
Click the ¥ of the Types field and select
[Standard] from the pull-down display.

I/0 Assign List dialogue box

There are two setting methods for the subsequent
procedures.

e From the I/O Assign List

e From the I/O Assign List — Slot Setting Status

Ladder editor for Windows - [Ladder1]

BFHEE] EdtE) Viewl) BuldBl ModelG] | Utii(l) ‘windowfs) He\p@]_

ﬁlnl %liﬂlxl | DlQI ﬁ E;::E]Saliﬂ]... ’ %—H Zoom ;1UU Tl %
f | Pk Tille SeliH).. :

Print Layout SetM]

Environment Set(C).
Fepboard(K).

CPU InfarmationiC)

Status Ta@]... 10 Azsignment{]]
. Cross Referencel] » Operation Parameter]
Check[E]... Pazeward(P]
[ Initialize(l] Sl e S

Program Name(D]
Data Memony Edit(D]
: IC Card[F) »

CPU Information [ x]

—Memory Cassette/Ladder ignment

| Ren0sHE | Ram1eHE | RamasH | oekem | ome@ |

Flow Size o K Step Ladder Size 4 K Stap

-Retention Memory Range

riz = - .
R - I oF -
I~ W = [~ DEM ~

SavelExecute ()

|CPU Information

rMemory CassettelLadder Assignment

[ RAM-04HD  RAM-0BHO) | RAMIBHE | Rau-deH@ | seks® | 192ke® |

1
J .
HLadder

Flo Si 0 4
WStz & “Wrate to PC memary gy

- Retention Memory Range

rEe - -
I~ R = OF ~
I~ it = I" DEN =

SaveJ’Execth(}_{)! ExecutelE) I Cancel |

Ladder editor for Windows - [Ladder1]

BFHEE] EdtE) Viewl) BuldBl ModelG] | Utii(l) ‘windowfs) He\p@]_

ﬁlnl %liﬂlxl | DlQI ﬁ E;::E]Saliﬂ]... ’ %—H Zoom ;1UU Tl %
f | Pk Tille SeliH).. :

Print Layout SetM]

Environment Set(C).
Fepboard(K).

CPU Infarmation(Z)

Status Table(a]... 140 Agzignment(]]
. Cross Referencel]  » Operation Parameter(D:
Check[E]... Pazeword(F]

Ao Seilh]

I Initialize{l) »
Program Name(D)]
Data Memony Edit(D]

: IC Card[F) »
170 Assignment Table
Type(g):

If0 Assign "

P Remote Mastér tat!nn 3 e e e 8 e O

Remate Master Station 4

slotl

Slot

sloed

slots

Slots

Bloes

slot?

slots

s1oed

slota

slots

sloet

slotD

1otE

SlaeF

AT El

Slot(Ly Maunted OE Slot Edit(C) ExecutelH] Cancel |
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[Setting from the I/O Assign List] 140 Assignment Table
1] Double-click the cell for the unit number and Type(@:  [standary -
slot number to be set. 10 Aeetanment Table
The Assignment Setting dialogue box is displayed. . ) et o 1 it o0 = e
=

e ignment
The Assignment Setting dialogue box slotd Data(cy I Cancel

Lot

Loed

e
s
T
s
e
=
SN B

St | [nuntea o | | siotEdite) =Gl Ccancel |V
2] Click the ¥ of the data and select I/O type
from the pull-down display. Tyne(@)  |[standard i
3] Click the [OK] button to close the Assignment OV
Settlng dialogue bOX. tniz Joniz 1 [umie « tmiv 2 iz & tmix 5 iz 6
o
e
Slotd
=
e
Setting of I/O type = PREITED [ o

1oet Data(D} cancel
otk Empty 0
3lond Empty 16
prwy Empty 32

In the same way, repeat steps 1] to 3] to assign X48 [ o o

and 16 vacant points to Slot 1 and 2 respectively. ] Eraly 122
S1etE Bit ¥ 32
=
A B

Sty | Counteavorm || smediey || Eseoutagg | cancel |

If a wrong value has been entered, the slot is left blank by assigning [Vacant 0] and is treated as though nothing is
assigned to it.

4] Click the [Execute] button.
The information assigned to the PC memory is Tme®:  [standard -

ertten' i Assignment Table

Ui o Joniz 1 Jomie & Ui ¢ Uit 4 i 5 i 6

o0 it X 4

Slotl

Lot

Lo

Slotd

310t

Lo

3Lot7

Lot

Loed

SLotd

SLotE

Lol

St | [nuntea o | | siotEdite) Executepd cancel |

5] Click the [OK] button in the confirmation ) TR BT
dialogue box to close the I/O Assignment List Type(d):  [standard =
dialogue box. 1O Assignment Table

Unit 1 B Jomie & Unit Unit 4 B B

o0

Slotl

Lot

Lo

== HLadder =]

. . Slotf
Confirmation dialogue box & ‘whote /0 assignment b FC memoty

Lo

3Lot7

Lot

Loed

SLotd

SLotE

Lol

FIT El

Slot(Ly Maunted OE Slot Edit(C) Execute(x) Cancel |
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[Setting from the Slot Setting Status]

Click the [Slot] button to display the Slot Setting

Status dialogue box.

1] Click the ¥ of the unit and select the unit
number from the pull-down display.

2] Click the button of the slot number to be set.

Slot Setting Status dialogue box

3] Click the ¥ of the data and select the I/O type
from the pull-down display.

4] Click the [OK] button and close the
Assignment Setting dialogue box.

Specification of I/O type

In the same way, repeat the steps 1] and 2] to 4] to
set other unit and slot numbers in order to perform
/O assignment according to the unit to be used.

In this example, X48 and 16 vacant points are
assigned to slots 1 and 2 respectively.

5] Click the [Close] button to close the Slot
Setting Status dialogue box.
Enter the I/O assignment set in the Slot Setting
Status into the I/O Assignment List.

6] Click the [Execute] button to write the
assigned information to the PC memory.

7] Click the [OK] button in the confirmation
dialogue box to close the I/O Assignment List
dialogue box.

Confirmation dialogue box

[1/0 Assignment T.able

Type(s) Standard B

f1f| Slot Setting Condition

— Standard - |

= Twe Unito) 0

aa

1o [ Slot Setiing 1

= 8 7|2 B C D E F

B 3

el )| F 4

Slot o c i

T B

o1 7

aa

) will B

Slot 8

Sl E 9

ao u

311 R

T

Slot —

< o
gin Mourted 16() || siotEditic) Executegg | cancel |

[1/0 Assignment T.able

Type(E: Standard |~

M stot Setting Condition

— Standard - |

FrllELL Unit(oy 0

i1w

[f1 [ SlotSetling

e 0 1 2 3 4 5 6 7 8 9 A B C D E F

Bl o2 ~Assignment

=l [ o

3o

8= i Data(D) |EMPY 0 cancel

et Empty 0

[s10 E Empty 16

i u Empty 32

— = Empty 48

15 Emply 84

P11 | __l|Empty 123

5 BitX 16

alw Bit X 32

feim Close(l)

- Bitx B2

a9 BitY 16 j
Sty | [Countea o || siotEditic) Exeoutegg | cancel |

1/0 Assignment Fable

Type(s) Standard -
1] Slot Setting Condition
- Standard - —
o [ee unit(oy 0
s1o
[31a [ SlotSetting
— 1 2 3 4 5 B 7 8 8 A B C D E F
Blo L
Sleot F
Blot C
— 6]
Blo
s1o wl P
B1o
3lo E
1ot L
Slo R
Blo
s1o
B1o r—
Blot 59(_)
4 »

sty || wounedvoE | | SietEdie Erecutegg | cancal |
[1/0 Assignment T.able
Type(s) Standard B
110 Assignment Table

Uit o Unit 1 ‘Ur\ic H Unit Uit ¢ Unit 5 Unit £
Tont
orl
Slotd
Tlont
—— HLadder
Slots
o & Wrote 140 assignment ta P memoty
Lot
ok : E
0Ky

=
otk
1ot
Tlont
10w
1o
oot
HIT Bl

Sty | Countea o || sioesie) | Exec‘(}_{) cancel |

For online mode, it is possible to read the I/O mounted on the CPU by the “Mount” button. For details, refer to the

“Reading Mounted I/0” of the programming device.
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STEP) 3 Program Input

1. Input a program.

At first, the output window displays “there is no

ro ram,, in the bOttOm left Ofthe Read/Edlt Fielf] Edit[E] Yiewl) BuldB] ModelG] Utiltyll] ‘wWindowls) HelpH] : =8x

Is’crfen i@ 2lee(i | sle| &l S5 2512 || 2m [ As |

The cursor B, which indicates the program input - e L [« 1« T « 1] Tfl
position, is placed at the top left of the screen. L
Read/Edit screen :

. ¢ B

Output window =

LY

A{ b 48| ¢ @] &t @ @ | o O T [ 24— 1 ]|

Piess [F1] to display Help menu Offine [H-2000 | [PC Edit [16 [D3455step [0 4

[Input procedure of ladder program]

Repeat steps 1] to 4] to proceed with symbol input. The usual operations found in other Windows applications, such as
cut, copy, paste, and move, can be performed on already input symbols.

1] Specify the input position. (Move the cursor B by clicking the mouse or the arrow keys.)

2] Click symbols in the Symbol bar.

| |
Symbol bar |L|_|
3t 3| 40 | @t el @ | @ o O] T %[ 24— | ||

IProgram is not feund.

Press [F1] to digplay Help merw, | Offline: |H-200 [

3] Input the desired function (I/O, comparison expression, arithmetic expression) in the dialogue box for the symbol

displayed.
4] Click the [OK] button in the dialogue box.
[Example of entering a contact] | | |
1] Begin from the cursor position at the top left. 1

2] Click the symbol for contact A.
The dialogue box for contacts is displayed.

1t | 4| 40 | @t et @@ | o[ O |4 =] | |

A contact point

Symbol selection A contact point | Difflire: |H-300 |
3] Enter “R7E3” as the I/O No. in the Input field. Contact Point Property
(I/0 No. (half-width alpha-numeric input) can
be entered by the keyboard only, or by Symbol Position:  Row 1. Column 1 A contact
selecting the initial letter(s) from the pull-down
g s) P IRt ;R?E3 L!

menu of ¥ and by typing the rest.)
Enter a proper comment.

Commant(c): IACUntactPnint

Contact Point

AL O
4] Click the [OK] button.

The dialogue closes. Qi i ! Cancel

Contact property
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When the dialogue box closes, the symbol is Ladder editor for Windows - [Ladder1]

displayed in the Read/Edit screen and the cursor [= Filelf) EdtE] “iewly) BuildB) ModelG Uil ‘wWindowlw] Hel
shifts. = -
(=] slEElx] | 2] &la] 28] 31T
1 | £ 3 I 4 I
Display of symbol
1 L Contac
t Foint

The comment is displayed under the symbol.

[Example of entering a Processing Box] | |
1] The specification of the input position can be 1 | I

itted wh i bols i h
o e comsearone e A | 4b| | @ el @ e o Ol A<l =] 1|
IProgra.m ir not found. Immghm:l_

2] Click the symbol for Processing Box.
Processing box [Dffline |H-300 |

Symbol selection

The cursor moves to the far-right portion of the
screen automatically.

The dialogue box for the processing box symbol is
displayed.

3] Input arithmetic expressions in the Expression Processing Box Property
in Processing Box text field. )
Multiple lines (a maximum of 19) can be input by Symbol Position: Row 1. Column 10

including line breaks Expression of Processing Box (B

RO=1 =

Processing Box properties

The comment for the I/0O No. written to the i[ _b|_l
Processing Box is displayed by clicking the Maxirnurn 19 lines
Comment column. .
If there are no comments, only the I/O No. is Sy

displayed. 2 Mo | Comment |

0]°4 ‘ I Cancel Help i

T %

ce_c¢

Always enter a space before and after

e The Comment Input dialogue box is displayed by
double-clicking the I/O No. displayed in the
Comment column. Comment Input |

e Input a comment and click the [OK] button.

R
10 Mo Ny

Comrmenticy: || Cancel | ‘

Comment Input dialogue box

4] Click the [OK] button in the Processing Box.
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The input of the horizontal line symbol, which connects between symbols, may be omitted. (Symbols are connected by
horizontal lines by the automatic wiring function at circuit write.)

[Example of entering a timer]

1] Specify the input position, or omit the
specification if entering it in the same circuit.

2] Click the symbol for coil.
When the specification of the input position is
omitted, the cursor automatically moves to the
far-right portion of the screen.

Symbol selection

3] Input I/O No., time base, and the first setting
value.

Coil property

The following initials of various I/O numbers can
be selected from the pull-down display of the Input
field:
R,L, M, Y, TD, SS, WDT, MS, TMR, CU,
RCU, CTU, CTD, CL
Input values in the necessary items, such as the
time base, the first setting value, and second setting
value, according to the I/O No.
(Example) Coil
It is only necessary to enter values in
the Input and Comment items.

4] Click the [OK] button to display the symbol at
the cursor at the far-right portion of the circuit.

Symbols whose input positions for coils, arithmetic
expressions, etc. are determined are automatically
flushed to the right.

Display of symbols

After displaying the coil, the cursor moves to the
top of the next circuit.

[Example of entering a Comparison Box]
1] Specify the input position
2] Click the symbol for Comparison Box.

Symbol selection

|L|_I| |

1 b 48 # | et ot e @] o ol Ol [ 4 —[ 1 |

IProgra.m ir not found.

Cail [Offine [H-300 |

Coil Property

Symbaol Position: Row 2. Calumn 10

]TDD j

Input Comment (C): iOn Delay Tmer

Inputdy:

Time Base{B): iD.15

15t Satvalue(ly: im

2nd Setvalue(2) l

1st SetVvalue Comment(Ey: I

2nd Setvalue Comment{E): I
Cail

o of o o

0]’% i I Cancel |
Ladder editor for Windows - [Ladder1]

[= Fielf) EdiE) Viewly) BuildB) ModefE) Ufityl) Window(w) HelplH)

=L e e N e e e = e e e
| :

AT T 0 I

1 Cartac

z .

On Delay
Trex

1

AH 4| 4| | @1 1| @ & o Y 01| [ 4[] | |

I Comparing box

Caomparing box |Offline [H-300 |
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Chapter 14 Operation Examples

3] Input comparison expression and comment.
4] Click the [OK] button.

Comparison Box property

The comment input is valid only for I/O numbers.
In this example, entering a comment for the value

on the right side of the expression will not generate

a comment.

Comparing Box Property

Syrmhbal Position: Row 2. Calumn 3

Comparing Operation(Sy;

IW‘r’w::

Left-side Commentil:

ILeﬂ-side Commen

Right-side Commenti&):

’—Cumparing Operator

E== = S= == S== == BS==

0]78 i I Cancel

Always enter a space between an I/O number and comparison operator (in this case, between “WY10” and “= =), as
well as between a comparison operator and comparison data (“= =" and “0”).

[Example of entering a Knot]
1] Specify the input position.
2] Click the symbol for Knot.
The symbol is displayed and the cursor moves to
the right.

Display of symbols

[Example of entering a Vertical Line]

1] Specify the input position.

2] Click the symbol for Vertical Line.

The symbol is displayed on the right side of the
cursor.

The cursor does not move.

Display of symbol

In case of the Horizontal Line symbol, the cursor
does move to the right after displaying the symbol,
in the same way as in the Knot symbol.

Writing to the program memory

Perform a “circuit write” operation by either of the
following methods in order to write the circuit
to the program memory.

1] Click [Build] — [Circuit write] in the Menu

bar.
&

2] Click the [circuit write] icon in the

tool bar.

Circuit write operation

4 |

1t [ 46| 40 ¢ &t ot | @ o 0l T 74 —[ 1 ||

Prezz [F1] to digplap Help men.

[Offfre [H300 |

|

1| k|40 | @t et @l | ol ola] =24 =] 1 |

Press [F1] to dizplay Help menu.

[Offfine [H-300 |

Ladder editor for Windows - [Ladder1]

(= Filelf) EdHE) View() | BuildB) ModelG) Utiit(l] Window(w] Help(H)

S|E| #[E=|’x]

RecoverU] Chrl+L

L | |

14-10
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Chapter 14 Operation Examples

STEP) 4 Checking Program Errors

Check to see if the program in the memory is correct.

Click [Utilty] - [Check] in the Menu bar

The Check dialogue box is displayed. (2 Fielf) EdUE) Viewl) BuldE) Mode(S) | Utliyill) Windowlw) Heli
(o d oo N ) [ Print(E)... >
|H| é{j! |E| | | | | ‘ﬁ Frinter Set(R]...
| | i Title Set)..
R7ES Print Layout 5 et
Pull-down menu I rint Lapout Set(i)
1 n Crlurln;ac Enwironment Set[C]...
t Point Kepboard(E)...
CPU Set[U]... 3
RO TD1 =)

Statuz T ablefa)...

E Cross Referencefz]  »

I.r;i-tializeﬂ]

TIDID Program Mame(O]
11 Data Memory Edit{D]
2 on Delay IC Card(F]. »
Tras -
o Click the [All items] or the individual check Check <]
column to specify the items to be checked.

o Click the [Execute] button. -Prograrn
The Check Result dialogue box is displayed. [ Grammar Chack(s)

¥ Lahel Checkil)

v Master Cantrol Errar Checki

Check dialogue box d O
v Timer Counter Multi-def. Check(T:

[~ Display Unused Mol

W DIFIDFM Mo, Multi-def. CheckiD):
[~ Display Unused Mo

¥ Assemble Error Check(E):
[+ Display Light Assemble Errori

The checking of the CPU can be specified at online
mode.

-CFLU
[T CRU Error Check(c)
™| Eemote Error Check(E)
I LinkEtron Checkls
[T CRUFProgram GheckEs

o Click the [OK] button. Check Result =

Result Display

The Check Result dialogue box closes. | e oo e =
theck DK ol
_____ Label check ---——— Remote Check

Check DK

a: Time-Out Errar

Check Result dialogue box 2 0 Master control error check ----- b Flame Ertar
Check 0K
¢ Systern Bus Error
fffff Timer/Counter duplication check ----- d: SubST IO Error
Check OK
e Duplicated STHo
fffff DIF NHo. duplication check ————- £ Connect Unmatched
Check DK
9 W0 Unmatched
(Note) ————— DFM Ho. duplicaiton check ---——- h - Paint Mo, Error
. . . . Check DK
For example, if the I/O assignment of bit Y32 is
sl . e bmntiad Assemble error check ----- -
missing for unit 1, WY'10 of the sample is treated check NB LkiCheck
s s . 80003 Undefined No. exist .
as undefined; the error is displayed as in the figure Undefined Mo, exiot Z I:;”r:eos:r:r"”’
: Undefined Ho. exist e
to the rlght‘ Undefined Ho. exist ¢ CPU-Link Error
UL Undefined No. exist -~
Undefined No. exist 4|

If there are any errors, correct the errors of the program before check the program again.
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Chapter 14 Operation Examples

STEP) 5 Saving the Program

Save the program and comment that has been created to a floppy disk.

Ladder editor for Windows - [Ladder1]

Click [File] — [Record] in the Menu bar, the

Record icon , or [File] — [Batch Record].
The dialogue for Record or Batch Record is
displayed.

Pull-down menu

Record EI: Specify the file type and save.
Batch Record: Saves a program and all the
comment files.

Record dialogue box:
Specify the directory to save in, file name, and
file type.

Batch Record dialogue box:
Specify the place to save and file name.

Click the [Save] button to save.

Record dialogue box

File name extensions are not necessary to input.

Record and Batch Record display the results of the
save operations for one file and five files
respectively.

The figure to the left shows an example of a result
display for the Batch Record.

Batch Record Result dialogue box

; File[F) EdtE] “iew(] BuildB] ModelG)

= Load(d]

WerifyW]
Batch Load|F)
Batch Saveld)]
= Batch Yerify(E]
Load CS5W Format(L]
Save C5Y Format(i)
IC Card Send|C)
IC Card Receive(D]

Chil+0

“windowle']  Help(H]

MHZDum 100 =
s+ | v | e |

Utiity(L)
M - E
|

2

h

v r o w

CRU Head(E]
CRL el
CRL et
Error TransferT)

Ti00
Tio01

Send(B]
Feaeivel]
Send-Heceive Werf(tl]

Ti0z
Ti03

=R =Y

n Open Cross Referencefd]

GRS[G)

Shift+Crl+5

Exitf=]

I "t

Save

Save jn i 5 My Documents

File name:; |

Save

Save as bype: |H Sernes Program [*.prm)

a)

140 Comment [*.iot)
temo Comment [*.mec)
Bos Comment [*.boc)
Circuit Comment [*.cic)

Cancel

4

il

Balch save

Result Display

Start saving of [Ladderi
Completed saving.

Start saving of [Ladder1
Completed saving.

Start saving of [Ladderdi
Mo data in memory

Stop saving.

Start saving of [Ladder1
Mo data in memory

Stop saving.

Start saving of [Ladderi
Mo data in memory

Stop saving.

.PRN] .

J10T].

Executelsy I

HEC].

.BOC].

.CIE].

0%
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Chapter 14 Operation Examples

STEP) 6 Program Transfer to CPU

Write the program that has been input, to the CPU. However, verify the following:
e The CPU and the personal computer connection cable are properly connected.

e The CPU power is on.

e CPU mode switch is set to “STOP.”

1.

2,

Switching to online mode.

Move to the GRS screen from the offline mode.
This can be done in two ways.

1] Click [File] - [GRS] in the Menu bar.

2] Click
the screen.

(lower button) on the upper right of

GRS screen

In the GRS screen, click the [Online] item in the

Menu bar.

The Read/Edit screen of the online mode is

displayed.

GRS screen

Note: Verify again that the DIP switches are set to
the transmission speed selected in the
Environment Setting in step 2. (For the 10-
point type, it is fixed to 4800 bps.)

Initializing the CPU
Click [Utility] — [Initialize] — [CPU initialize]
in the Menu bar.

Pull-down menu

Note: Please note that programs etc. in the personal
computer will be erased if [PC initialize] is

selected.

Ladder editor for Windows - [Ladder1] [_[o]x]
= Fielf) EIE) Viewd) BuidB) ModelG) Utiipll] Windowlw) Hepld] -

Load(O) Chl0 Jﬂl = M o m " ‘
s [ s [ e ] .

SavelS) CtrkeS
I s [ =

eyl
)
-4‘m <1

Batch Load(P]
™ toonz)
1

[
:

T T

L BatchSave(d)
Batch Yeriy(E]
Laar CSY FomatlL)
Save £V Famalt)
Y ICCardSend(C)

IC Card ReceivelD)

P FeadlR] N
2 CRUritefl) iy
P erf) o103 -

Erer Transter(T]

£ Sende)
Fleceiv]]
Send Recelve MertylH]

n Delay
Tnex

tooons

S

E

toone
1

s

Open Cross Referencel]

[ [onons]
r1n = o -
s Eti) T 4
T oz o =
<

1
[ e olelelololal<[-4=] ]|

“

[
GRS Dffine [H300

[FT [Edt [16 [0240Estep |5 4

Ladder editor for Windows
File(F] Offline(d) OnlingM] On-Direct{C] Help(H)

=1 E3

|l 9Q|£|ﬂl @@gﬁuiuiﬁl Zuumlmﬂv%

E 1o 1 13 o e R o o ] o e

Press [F1]to display Help menu.

[ \ \ [ he | 7

Ladder editor for Windows - [Ladder2]

|= FielF] Edi(E)] View®) BuidB] Mode() | Utityl) Window(w) Help(H)

= T E PFrint(P]... (3 =i
Blnl é@||ﬁ|><| :l f)lql ﬁ Piinter Set[R].. F ot 100 el
1 i I Print Title Set[H]... i
Print Layaut Set[M]
- . (fioo =0
a Environment Set(C)... 101 = 1
Keyboard(k]... vinz = 0
I CPU SetU) p [F103 = 1
Status T ablefs)
. Cross Referencel]  »
Check(E)...
— PC Initialize[G)
Program Name{O)
Data Memary EditlD] Flow |nitialize(F)
: IC Card(E)... » Occupation Release(d)...
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Chapter 14 Operation Examples

The Confirmation dialogue box is displayed; click HLadder ]

the [Yes] button and start the CPU initialization.
Execute CPU initializing
Caution!! All contents of setting data and program will be lost

Do you really execute’?

The Exit dialogue box is displayed; click the [OK] HLadder <]

button to close the dialogue.
@ Completed CPU initialize

Transferring to the CPU

Click [File] — [CPU write] in the Menu bar. 2 Ladder oditor for Windows [l adde:2]
= FilelF) EGHE) Viewly) BuldB) ModelG) Utiill) Windonlw| HelplH)
| Load(d) Cul+0 ) =5 2| =
B cem Chi+S 2| Slo| W) e | zaom [101 7] s ‘
| veriv) R
Batch Load(F)
Batch Savels) ¥i00 = 0
1 BatchVerfylE] ¥i01 = 1
Load C5V Format(L) » ¥ioz =0
[—  Save CSY Fomath) 3 Y103 = 1
Pull-down menu I G Senel) .
IC Card ReceivelD] »
CPU Read(B]
CPU Verifpl]
Program transfer Enct Transfoil)
;
CPU Read: PC (personal computer) «<— CPU Send)
. | Receivel]
CPU Write: PC (personal computer) - CPU SendReceive Verly(H)
. DOpen Cross Referencel)]
GRS(G) Shift+Chil+G
Exitlx)
The CPU Write dialogue box is displayed. CEULeniting
. R It Displ
Click the [Execute] button. e e
HECUTE 2
Cancel lk
CPU write dialogue box
0%
When the writing is completed, the result is CEUeniting [x]
. Result Displ
displayed. Sfﬁ”t "““_a:_ .
A . art witing of program. ExBCuie(E)
Click the [Close] button to close the dialogue box. Completed writing progran. l—l
ﬂ-cluse
N
Display of write result
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Chapter 14 Operation Examples

STEP) 7 Monitoring (Verifying the Operation)

Monitor the program execution status in the CPU.

[Circuit monitor]
Click [Mode] — [Monitor] in the Menu bar.

Pull-down menu

The Confirmation dialogue box for the program

match check between PC and the CPU is displayed.

Click the [Yes] button.

Match check

Set the CPU's RUN switch to “RUN” to begin the
CPU operation.

The on/off status of the contact, timer, and current
counter value are displayed.

Display of circuit monitor

To monitor and display the current value and
progress value, select comparison expression,
arithmetic box, and coil (timer, counter, etc.) with
the mouse arrow.

[I/O monitor]

The I/O monitor can be operated while in monitor
mode.

Click [Window] — [I/O Monitor] in the Menu
bar.

The I/O Monitor dialogue box is displayed.

Pull-down menu

The I/O Monitor dialogue box is displayed on the
Read/Edit screen at its maximum size.

Ladder editor for Windows - [Ladder?]

[T FilelE] EdME] “iewl] BuldB) | Mode(G) Utiitpl] ‘windowls] HelpH)

D’*lnl l}“lal){l | £ Head?Edit(E] =
v - ﬂ
R7EZ Simulation Set/FeselS]...
_| Debug(D] 3 RO
& Ehange S et YaluelE]
SetHeset(E|
| Farnce Hutait{E]
_TDl Trigger Circuit Maonitor Mode[T] »
I AT

HLadder ]

@ Execute program checking, OF?

Ladder editor for Windows - [Ladder2] T[] B
[= FielE) EGHE) Yiewty) BuldB) Model] LUtiig{) Windonfw) HelplH] _l5x|

wE| Bl Ele] gl 2] E=ETe | wm [F s |
T T T 0T To0l 7T vz

[

o]

| [+ [ »
E
—H—‘Rn=1
i

mom | e
O—{ »

——— u

™ taoois1
M fana
: i o

vt - 1
ETr

Vi3 E o
1

k) | pooosy
1

o o
[P—
[

O
e G e e Ea = R
|

Press [F1]to display Help meru

STOP [H300  [Home 3

[Monitei[ 16 (03403 step |5 7

Ladder editor for Windows - [Ladder2]

[ Filelf) EdtE] Wiewl] BuldB] ModelG) UtiitU] | Wwindowlw] Help(H]

|| e | ] ] B T
: I 3 I : Arrange |con(d)
R7E3
I Farce(F)
1
Trace Monitar[R)
1/0 Comment[0)
RO TD1 Circuit Comment{td)
—| I J/ Box Comment(B]
i Mema Comment(E]
v 1 Ladder2
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Chapter 14 Operation Examples

The I/O monitor can be specified in the following

two ways.

1] Click [Edit] — [I/O monitor setting] in the
Menu bar.

2] Click the icon in the Symbol bar.

1/0 Monitor dialogue box

o Enter the starting I/O No.

o Click the number of points to be monitored.

o Click on either the [Add], [Insert], or
[Overwrite] buttons.

I/0O Monitor Setting dialogue box

Monitor and display 16 points from Y 100.

1/O monitor

The I/O monitor can display up to 64 I/O points (up
to 64 including words/double-words).

Click the I/O No. being I/O monitored and click
[Edit] — [Delete] to delete it from the monitor.

The display size of the I/O Monitor dialogue box

B

can be changed by clicking .

Both the circuit monitor in the Read/Edit screen
and the I/O Monitor can be displayed by making
their display sizes smaller to check the operation.

Display of circuit and I/O monitor

Ladder editor for Windows - [I0 monitor]

[= Filelf] | EdtE] Viewly) Moritolt] ‘windowls] HelpH]
|- el eteio 2] b ﬁ'lﬂﬂ @|@| gﬁlu“?‘
IZI||E

Set 140 Monitar(l]

Select Alll4)

1/0 Monitor Setting

0O Moy Y100

Insertil

Overdrite Ll |
Cancel |

POINT MO,
& AddilnsertiOverwrite 16 points from the set 110 No.(S)

(‘N:IIInserivaerwrite the set Il Na. onlyiC)

Ladde editor for Windows - [I0 monitor]
|~ Fillf) EdiE) Viewl¥) Moniol) ‘window(w/) HelpH)

] e ] =l o] e Bl | o [0 B |

@ Y100
@ ol
@ vi02
@ v103
@ vioy
@ v05
@ v06
@ vie7
@ Y188
@ v189
@ y11a
@ v
@ vi12

B e
T

>

T8 2 T e e i e a1 2 e

Press [F1]to display Help menu [STOP [H300  [Home [PC [Monio[16 [03403step (5

Ladder editor for Windows - 10 monitor [_oIx]

FileE] EdHE) Viewly] MonitorM) ‘Windowl) HelpH)

| || el e | ] il ] e | oo [e s |

I Ladder2 P [T S I
N . s v . . ] , s w &

toowny -

| e
O—

1

"
™ toowos1
}—‘ﬂnn 1 =
) o - o
20z < 1 |

q (L
10 monitor [_[Ofx]
2 = wlv]

@ v100  _..... HO @vi06  __.... HO @ ¥112

@ v101

@ v102 HO @ %114

@ 103 HO @F1iE

& vion Ho

@vi85 ... HE @Y1 ..., HE

R EER B et e e ko e e P |

Prss [F1] o display Help mer STOP [H300  |Home  |PC

[Monite) |16 (03403 step |5 v

14-16



Chapter 15 Daily and Periodic Inspection

Chapter 15 Daily and Periodic Inspections

In order to use the functions of the MICRO-EH in the optimal conditions and maintain the system to operate normally, it
is essential to conduct daily and periodic inspections.

(1) Daily inspection
Verify the following items while the system is running.

Table 15.1 ltems for daily inspection

Item d.LED Normal status Main cause of error
isplay
Unit LED display POW Lighting Power supply error, etc.
*1 RUN Lighting When not lit:
(in RUN Microcomputer malfunction, memory error, etc.
status) When flashing:
Syntax error, congestion error, etc.
OK Lighting When not lit:
Microcomputer malfunction, memory error, etc.
When flashing:
Battery error *2

*1:  The MICRO-EH indicates the error contents using the combination of lit/flashing/not lit status of OK and
RUN lamps. For details, see the error code list in Chapter 12.

*2:  If the power supply for the basic unit is left turned off without replacing the battery after the OK lamp was
flashing, the memory contents may be destroyed. Exercise caution when the system power is turned off for a
long period of time, since this error may not have been detected and the memory contents may have already
been destroyed.

(2) Periodic inspection
Turn off the power for the external I/O circuit and check the following items once every six months.

Table 15.2 ltems for periodic inspection

Part Item Check criteria Remarks
Programming device to Check operation of Must be able to be connected online.
CPU programming device All switches and display lamps work
normally.
Power supply Check for voltage fluctuations |85 to 264 V AC Tester
I/O module Output relay life Electrical life 200,000 times See the relay contact life
Mechanical life 20 million times curve (Chapter 10).
LED Turns on/off correctly
External power voltage Within the specification for each I/O | See the /O specifications
(Chapter 6).
Battery Check voltage and life Is the OK lamp flashing?
(Lithium battery) Check to see if it has been less than
2 months since the last exchange.
Installation and (1) All modules are securely | There should be no problem. Tighten
connecting areas fixed Check insertion
(2) All connectors fit snugly Tighten
(3) All screws are tightened Visual check
(4) Damage and deterioration
of each cable
Ambient environment (1) Temperature 0to55°C -
(2) Humidity 5to 95 % RH (no condensation)
(3) Other No dust, foreign matter, vibration
Spare parts Check number of parts, storage | There should be no problem. -
condition
Program Check program contents Compare the contents of the latest Check both master and
program saved and CPU contents, backup.
and make sure they match.

(3) Life of the power module
Numbers of electrolytic condensers are used in the power module. Electrolytic condensers have a lifetime and it is
believed that the life is reduced by half when the ambient temperature rises 10 °C.
When stocking spare parts, the standard for consideration is that the power module has a life of approximately five
years when used at the rated ambient temperature (30 °C). Also, to extend the life of the module, consider the air
circulation around the module and ambient temperature when installing it.
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Chapter 15 Daily and Periodic Inspection

(4) Life of the battery

o The battery life time is shown below.

Battery life time (total power off time) [Hr] *

Guaranteed value (Min.) @55°C

Actual value (Max.) @25°C

9,000

18,000

* Battery life time has been changed since Oct. 2002 production (MFG NO.02Jxx) due to hardware modification.

e The battery life can be determined by checking for the flashing of the OK lamp.
e The battery life time flag is in the bit special internal output “R7D9.”
An example of a circuit using “R7D9” is shown below.

R7|D9 Y00100
r

Y00100

The battery error can be output to external output YO00100 by using

the ladder shown to the left.

* R7EE is a bit to enable battery error detection. Be sure to set R7EE

if battery is used.

Figure 15.1 Battery error detection circuit

e The self-diagnostic error code “71” indicates that the battery is not loaded or that it has reached its life.
e Exchange the battery every two years even if it is still functional.
e Use the battery within one year after purchase.

(5) How to replace the battery

Blue — Red
N <| Connector on battery side

B
1]
_l_l_l_l_
v
>
[ B

(=J

Figure 15.2 Replacing battery

AW N =
—_—

Prepare a new battery (EH-MBAT).
Replace the battery while the power supply to the basic base is turned on.
Remove the old lithium battery from the battery case.

Insert the new battery and connect the cable to the CPU module.

Insert it so that the red lead is @, and the black lead is @
5] Fold the excess lead and store it in the lead storage space.
(If excess lead is not stored properly, the wire may get caught on the front cover and be severed.)
*  When exchanging while the basic unit power turned off, perform steps 4], 5] and 6],_in less than 30 minute.

Caution on handling the battery

Be careful when replacing the battery, since incorrect replacement may cause the battery to explode. Use EH-MBAT for new

batteries.

Batteries that have been replaced should be individually placed in a suitable plastic bag (to prevent shorting) and a disposal

company should be requested to dispose of them.

At this time, do not short the batteries, throw them in a fire, dismantle them, exert external force, expose them to water,
charge them or cut the lead wires since doing so leads to the risk that the batteries will ignite, explode or burn up.
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Appendix 1 H-series Instruction Support Comparison Chart

Appendix 1 H-Series Instruction Support

Comparison Chart

[Basic instructions and sequence instructions]

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 | H-250 | H-252 | H-2000 | H-2002 | H-4010

format EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
1 LD Start logical operation ©) O ©) O O O O O O
2 |LDI Start logical NOT operation ©) O ©) O O ©) O O O
3 |AND Logical AND ©) O ©) O O ©) O ©) O
4 |ANI Logical AND not o O O O O O O O O
5 |OR Logical OR ©) O ©) O O ©) O ©) O
6 ORI Logical OR not ©) O ©) O O O O O O
7 |INOT Logical NOT ©) O ©) O O ©) O ©) O
8 |AND DIF Detect rising edge O O O O O O O o O
9 OR DIF Detect rising edge ©) O ©) O O O O O O
10 |AND DFN Detect falling edge O O O O O O O O O
11 |OR DEN Detect falling edge ©) O o O O O O O O
12 |[OUT Output I/O ©) O ©) O O ©) O ©) O
13 [SET Set /O ©) O ©) O O ©) O ©) O
14 [RES Reset I/O ©) O ©) O O ©) O ©) O
15 |MCS Start master control ©) O ©) O O ©) O ©) O
16 |MCR Cancel master control ©) O ©) O O ©) O ©) O
17 |MPS Push operation result ©) O O O O O O O O
18 |MRD Read operation result O O O O O O O O O
19 |MPP Pull operation result O O O O O O O O O
20 [ANB Connect logical block in serial ©) O ©) O O O O O O
21 |(ORB Connect logical block in parallel ©) O O O O o O O O
22 ([ ] Start and end processing box ©) O ©) O O O O O O
23 [{() Start and end relational box ©) O ©) O O O O O O

[Basic instructions and timers/counters]
No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 | H-250 | H-252 | H-2000 | H-2002 | H-4010

format EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
1 OUT TD On-delay timer ©) O ©) O O O O O O
2 OUT SS Single shot ©) O ©) O O O O O O
3 OUT MS Mono stable timer X O X x O ©) O ©) O
4 |OUT TMR Integral timer X O X x O o O O O
5 OUT WDT Watchdog timer X O X x O o O O O
6 OUT CU Counter ©) O ©) O O ©) O ©) O
7 OUT RCU Ring counter X O X x O o O o O
8 OUT CTU Up-down counter up ©) O ©) O O O O O O
9 OUT CTD Up-down counter down ©) O ©) O O O O O O
10 |OUTCL Clear counter ©) O ©) O O ©) O ©) O
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Appendix 1 H-series Instruction Support Comparison Chart

[Basic instructions and comparison boxes]

No. | Instruction format Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010

EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
1 LD (sl ==s2) = comparison box O O O O O o O O O
2 |AND (sl ==s2) = comparison box o O O O O O O O O
3 OR (s1 ==52) = comparison box ©) O O O O O O O O
4 |LD (sl S==5s2) Signed = comparison box ©) O X X O O O O O
5 AND (sl S==5s2) Signed = comparison box ©) O X X O O O O O
6 OR (s1 S==5s2) Signed = comparison box ©) O X x O O O O O
7 [LD (sl <>s2) <> comparison box O O O O O O O O O
8 |AND (sl <>5s2) <> comparison box o O O O O O O O O
9 OR (s1 <>5s2) <> comparison box ©) O O O O O O O O
10 |LD (sl S<>5s2) Signed < > comparison box ©) O X X O O O o O
11 |AND (sl S<>s2) Signed < > comparison box ©) O X X O O O O O
12 |OR (sl S<>s2) Signed < > comparison box ©) O X x O O O O O
13 |LD (sl <s2) < comparison box O O O O O O O O O
14 |AND (sl <s2) < comparison box O O O O O O O O O
15 |OR (sl <s2) < comparison box ©) O ©) O O O O O O
16 |LD (sl S<s2) Signed < comparison box ©) O X X O O O O O
17 |AND (sl S<s2) Signed < comparison box ©) O X x O O O O O
18 |OR (sl S<s2) Signed < comparison box ©) O X x O O O O O
19 |LD (sl <=s2) <= comparison box O (@] O (@] (@] O (@] O (@]
20 |AND (sl <=s2) <= comparison box O (@] O (@] (@] O (@] O (@]
21 |OR (sl <=s2) <= comparison box O O O (@] (@] O (@] O (@]
22 [LD (sl S<=s2) Signed <= comparison box ©) O X X O O O O O
23 [AND (sl S<=s2) Signed <= comparison box ©) O X X O O O O O
24 [OR (sl S<=52) Signed <= comparison box ©) O X x O O O O O
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Appendix 1 H-series Instruction Support Comparison Chart

[Arithmetic instructions]

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010

format EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
1 d=s Assignment statement O O O O O o O O O
2 d=sl+s2 Binary addition o O O O O ©) O ©) O
3 d=sl B+s2 BCD addition ©) O ©) O O ©) O ©) O
4 |d=sl-s2 Binary subtraction ©) O ©) O O ©) O ©) O
5 d=s1B-s2 BCD subtraction ©) O ©) O O ©) O ©) O
6 d=slxs2 Binary multiplication ©) O ©) O O ©) O ©) O
7 d=sl Bxs2 BCD multiplication ©) O ©) O O O O O O
8 d=s1Sxs2 Signed binary multiplication ©) O X X O O O O O
9 d=sl/s2 Binary division ©) O ©) O O O O O O
10 [d=s1B/s2 BCD division ©) O ©) O O ©) O ©) O
11 |d=sl1S/s2 Signed binary division ©) O X X O ©) O O O
12 |d=s10ORs2 Logical OR ©) O ©) O O ©) O O O
13 |d=s1 ANDs2 Logical AND O O O O O O O O O
14 |d=s1XORs2 Exclusive OR ©) O ©) O O ©) O ©) O
15 |d=sl==s2 = comparison expression ©) O o O O O O O O
16 |d=slS==s2 Signed = comparison expression ©) O x x O O O O O
17 |d=sl<>s2 # comparison expression ©) O ©) O O ©) O O O
18 |d=s1S<>s2 Signed # comparison expression ©) O X X O ©) O O O
19 [d=sl<s2 < comparison expression O O O O O o O O O
20 [d=slS<s2 Signed < comparison expression ©) O X x O O O o O
21 [d=sl<=s2 < comparison expression ©) O ©) O O ©) O O O
22 [d=slS<=s2 Signed < comparison expression ©) O X X O ©) O O O

[Application instructions] (1/2)
No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010

format EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
1 |BSET(d, n) Bit set ©) O ©) O O ©) O ©) O
2 |BRES (d,n) Bit reset ©) O ©) O O O O O O
3 |BTS(d,n) Bit test ©) O ©) O O ©) O ©) O
4 |SHR (d, n) Shift right ©) O ©) O O ©) O ©) ©)
5 [SHL(d, n) Shift left ©) O ©) O O ©) O ©) ©)
6 |ROR(d,n) Rotate right ©) O ©) O O O O O O
7 |ROL(d, n) Rotate left ©) O ©) O O O O O O
8 |LSR(d,n) Logical shift right ©) O ©) O O O O O O
9 |LSL(d, n) Logical shift left ©) O o O O O O O O
10 |BSR(d, n) BCD shift right ©) O ©) O O ©) O ©) O
11 |BSL(d, n) BCD shift left @) @) @) @) @) @) @) @) @)
12 [WSHR (d, n) Batch shift right x O x x O O O O O
13 [WSHL (d, n) Batch shift left x O x x O O O O O
14 [WBSR (d, n) Batch BCD shift right x O x x O O O O O
15 [WBSL(d, n) Batch BCD shift left x O x x O O O O O
16 [MOV (d,s, n) Block transfer O O x x O O O O O
17 |COPY (d, s, n) Copy ©) O x x O ©) O ©) O
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Appendix 1 H-series Instruction Support Comparison Chart

[Application instructions] (2/2)

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010

format EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
18 |XCG(d, d2,n) Block exchange ©) O X x O O O O O
19 |NOT (d) Reverse ©) O ©) O O o O O O
20 [NEG (d) Two's complement ©) O ©) O O o O O O
21 [ABS(d,s) Absolute value ©) O ©) O O o O O O
22 [SGET (d, s) Sign addition X O X X O O O O O
23 [EXT(d,s) Sign expansion X O X X O ©) O O O
24 |BCD(d, s) Binary — BCD conversion O O O O O O (@] O (@]
25 [BIN(d,s) BCD — Binary conversion O O O O O o (@] O (@]
26 [DECO (d, s, n) Decode ©) O ©) O O O O O O
27 |ENCO (d, s,n) Encode ©) O ©) O O O O O O
28 [SEG(d,s) 7 segment decode X O X x O o O O O
29  [SQR (d,s) Square root X O X X O o O O O
30 |BCU(d,s) Bit count ©) O ©) O O O O O O
31  [SWAP (d) Swap ©) O ©) O O ©) O ©) O
32 |FIFIT (P, n) Initialize FIFO X O X X O ©) O ©) O
33 [FIFWR (P, 5) Write FIFO x o x x o 0 o o o
34 [FIFRD (P, d) Read FIFO x o x x o 0 o o o
35 [UNIT (d, s, n) Unit ©) O ©) O O ©) O ©) O
36 |DIST (d, s, n) Distribute O (@] O (@) O @] (@) @] (@)
37 |ADRIO (4, s) Convert I/O address x O X X x O O O O

[Control instructions]
No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 | H-250 | H-252 | H-2000 | H-2002 | H-4010

format EH ~ H-700 | H-1002

H-20 H-300 | H-702

H-302
1 END End normal scan ©) O ©) O O ©) O ©) O
2 CEND (s) End scan condition ©) O O O O O O O O
3 JMP n Unconditional jump ©) O ©) O O O O O O
4 |CIMPn (s) Conditional jump ©) O ©) O O O O O O
5 RSRV n Reserve X X X X x x O ©) O
6 |FREE Free reserve x x X x x O ©) O
7 |LBLn Label ©) O O O ©) O ©) O
8 |FORn (s) For ©) O X X O O O O O
9 INEXTn Next ©) O x x O ©) O ©) O
10 |CALn Call subroutine ©) O ©) O O ©) O ©) O
11 |SBn Start subroutine program ©) O ©) O O O O O O
12 |RTS Return subroutine ©) O ©) O O ©) O ©) O
13 |STARTn Start basic task x X X x x x O ©) O
14 |INTn Start interrupt scan program O O O O O O (@] O (@]
15 |RTI Return interrupt O O O O O o O O O
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Appendix 1 H-series Instruction Support Comparison Chart

[High-function module transfer instructions]

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010
format EH ~ H-700 | H-1002
H-20 H-300 | H-702
H-302
1 TRNS 0 (d, s, t) General-purpose port transmission O* O x x x x x ©) O
instruction
2 |RECVO0(d,s,t) General-purpose port reception O* O x x x x x ©) O
instruction
3 TRNS 1(d, s, t) Data transmission/reception X X X X x O X O (@]
instruction for SIO, CLOCK
4 |QTRNSI (d, s, t) High-speed data x x X x x x x o O
transmission/reception instruction for
SI0, CLOCK
5 |TRNS2(d,s,t) Data transmission/reception x X x x x x X @) @)
instruction for ASCII
6 |QTRNS2(d,s,t) High-speed data x x x x x x X @) @)
transmission/reception instruction for
ASCIL
7 TRNS 3 (d, s, t) Data transmission instruction for X X X X x x X o O
POSIT-H
8 QTRNS3 (d, s, t) High-speed data transmission X X X X x x X O O
instruction for POSIT-H
9 RECV 3 (d,s,t) Data reception instruction for POSIT- X X X X x x X O O
H
10 |TRNS4(d,s,t) Data transmission/reception X X X X x O X O (@]
instruction for POSIT-2H,
POSITA2H
11 [QTRNS4(d,s,t) [High-speed data X x x x x x X @) @)
transmission/reception instruction for
POSIT-2H, POSITA2H
12 |TRNS5(d,s,t) Data transmission/reception X X X X x x X o O
instruction for XCU-001H
13 |TRNS6(d,s,t) Data transmission/reception X X X X x x X o O
instruction for XCU-232H
* Supported by software version 1.30 (WRF051=H0130) or newer.
[FUN instructions] (1/5)
No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 | H-250 | H-252 | H-2000 | H-2002 | H-4010
format EH ~ H-700 | H-1002
H-20 H-300 | H-702
H-302
1 FUN 0 (s) PID operation initialization x O X X X o x o O
(PIDIT (s))
2 |FUN1 (s) PID operation execution control x O x X X o x o O
(PIDOP (s))
3 FUN 2 (s) PID operation execution x O x X X O X O O
(PIDCL (s))
4 |FUN4 (s) Process stepping x O x x x X x x O
(IFR (s))
5 FUN 5 (s) General purpose port switching ©) x x x x x X X X
6 |FUN 10 (s) SIN function calculation x O x x x ©) x ©) O
(SIN (s))
7  |FUN 11 (s) COS function calculation x O x x X O X O O
(COS (v)
8 [FUN 12 (s) TAN function calculation x O x X X o X O O
(TAN (5)
9 |FUN 13 (s) ARC SIN function calculation x O x X X O X O O
(ASIN (5))
10 |FUN 14 (s) ARC COS function calculation x O X X X o x O O
(ACOS (s))
11 |FUN 15 (s) ARC TAN function calculation x O X X X o x O O
(ATAN (s))
12 |FUN 20 (s) Data search x X X x X o x O O
(DSRCH (s))
13 |FUN 21 (s) Table search x X X x X o x o O
(TSRCH (s))
14 [FUN 30 (s) Binary — decimal ASCII conversion X x X X X @] X @] O
(BINDA (s)) (16 bits)
15 [FUN 31 (s) Binary — decimal ASCII conversion X x X X X @] X @] O
(DBINDA (s)) (32 bits)
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Appendix 1 H-series Instruction Support Comparison Chart

[FUN instructions] (2/5)

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010
format EH ~ H-700 | H-1002
H-20 H-300 | H-702
H-302
16  [FUN 32 (s) Binary — hexadecimal ASCII X X X X x (@] X (@] O
(BINHA (s)) conversion (16 bits)
17 [FUN 33 (s) Binary — hexadecimal ASCII X X X X x (@] X (@] O
(DBINHA (s)) conversion (32 bits)
18 |FUN 34 (s) BCD — decimal ASCII conversion x x X X X (@] X @] O
(BCDDA (s)) (16 bits)
19 |FUN 35 (s) BCD — decimal ASCII conversion x x X X X (@] X (@] O
(DBCDDA (s)) (32 bits)
20 |FUN 36 (s) Unsigned 5 digit x x x x x ©) x ©) O
(DABIN (s)) Decimal ASCII — binary conversion
21 |FUN 37 (s) Signed 10 digit x x x x x ©) x ©) O
(DDABIN (s)) Decimal ASCII — binary conversion
22 [FUN 38 (s) 4-digit hexadecimal ASCII — binary X X X X x (@] X (@] O
(HABIN (s)) conversion
23 [FUN 39 (s) 8-digit hexadecimal ASCII — binary X X X X x (@] X (@] O
(DHABIN (s)) conversion
24 |FUN 40 (s) 4-digit decimal ASCII - BCD x x x x x ©) x ©) O
(DABCD (s)) conversion
25 |FUN 41 (s) 8-digit decimal ASCII - BCD x x x x x ©) x ©) O
(DDABCD (s)) conversion
26 [FUN 42 (s) Hexadecimal binary — ASCII X X X X x (@] X (@] O
(ASC (s)) conversion (digit designation)
27 |FUN 43 (s) Hexadecimal ASCII — binary X X X X x (@] X @] O
(HEX (s)) conversion (digit designation)
28 |FUN 44 (s) Unit character strings X X X X x o x o (@]
(ASDD (s))
29 [FUN 45 (s) Compare character strings x x x x x ©) x ©) O
(SCMP (s))
30 [FUN 46 (s) Word — byte conversion X X X X x @] X @] (@)
(WTOB (s))
31 |FUN47 (s) Byte — word conversion x x X X X (@] X @] O
(WTOW (s))
32 |FUN 48 (s) Shift byte unit to right x x x x x ©) x ©) O
(BSHR (s))
33 [FUN 49 (s) Shift byte unit to left x X X X x O x O O
(BSHL (s))
34 |FUN 50 (s) Set sampling trace x x x x x ©) x ©) O
(TRSET (s))
35 [FUNS5I1 (s) Execute sampling trace x x x x x ©) x ©) O
(TRACE (s))
36 [FUN 52 (s) Reset sampling trace x x x x x ©) x ©) O
(TRRES (s))
37 [FUN 60 (s) Binary square root x x x x x ©) x ©) O
(BSQR (s))
38 [FUN 6L (s) Dynamic scan pulse x x x x x ©) x ©) O
(PGEN (s))
39 [FUN 70 (s) Set high-speed counter mode x ©) x x X X
40 |FUN 71 (s) Read high-speed counter progress x ©) x x X
value
41 |FUN 72 (s) Write high-speed counter progress x x ©) x x x x X X
value
42 |FUN 73 (s) Read high-speed counter set value x ©) x X
43 |FUN 74 (s) Write high-speed counter set value x x O x x X X
44 |FUN 80 (s) Refresh I/O (all points) O O X X ©) X O
(ALREEF (s))
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Appendix 1 H-series Instruction Support Comparison Chart

[FUN instructions] (3/5)

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010
format EH ~ H-700 | H-1002
H-20 H-300 | H-702
H-302
45 [FUN 81 (s) Refresh I/O o O X X X o x x O
(IORREF (s)) (input/output designation)
46 |FUN 82 (s) Refresh 1/O refresh (any slot) o O X X X o X X O
(SLREL (s))
47 [FUN 90 Expansion timer initial setting x x x x X x x x O
(ETDIT)
48 [FUNOI1 Expansion timer execution x x x x X x x x O
(ETD)
49 [FUN 92 Expansion counter/up-down counter x x x x x x x x x
(ECUIT) initial setting
50 |FUN 93 Expansion counter execution x x x x x x x x x
(ECU)
51 |FUN 94 Expansion up-down counter up x x x x x x x x x
(ECTU) execution
52 |FUN 95 Expansion up-down counter down x x x x x x x x x
(ECTD) execution
53 |FUN 96 Clear expansion counter x x x x x x x x x
(ECL)
54 |FUN97 Read expansion link area x x x x X x x x O
(WNRED)
55 |FUN 98 Write expansion link area x x x x X x x x O
(WNWRT)
56 |FUN 100 Floating decimal point operation x O x x x X X x O
(INT) (real number — integer (word )
conversion)
57 |FUN 101 Floating decimal point operation x @) x x x X x X @)
(INTD) (real number — integer (double word)
conversion)
58 |FUN 102 Floating decimal point operation x O x x x X X x O
(FLOAT) (integer (word) — real number
conversion)
59 |FUN 103 Floating decimal point operation x @) x x x X x X @)
(FLOATD) (integer (double word) — real number
conversion)
60 |FUN 104 Floating decimal point operation x O x x x X X x O
(FADD) (addition)
61 |FUN 105 Floating decimal point operation x O x x x X X x O
(FSUB) (subtraction)
62 |FUN 106 Floating decimal point operation x O x x x X X x O
(FMUL) (multiplication)
63 |FUN 107 Floating decimal point operation x O x x x X X x O
(FDIV) (division)
64 |FUN 108 Floating decimal point operation x O x x x X X x O
(FRAD) (angle — radian conversion)
65 |FUN 109 Floating decimal point operation x O x x x X X x O
(FDEG) (radian — angle conversion)
66 |FUN 110 Floating decimal point operation x O x x x X X x O
(FSIN) (SIN)
67 |FUN 111 Floating decimal point operation x O x x x X X x O
(FCOS) (COS)
68 |FUN 112 Floating decimal point operation x O x x x X X x O
(FTAN) (TAN)
69 |FUN 113 Floating decimal point operation x O x x x X X x O
(FASIN) (ARC SIN)
70 |FUN 114 Floating decimal point operation x O x x x X X x O
(FACOS) (ARC COS)
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Appendix 1 H-series Instruction Support Comparison Chart

[FUN instructions] (4/5)

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010
format EH ~ H-700 | H-1002
H-20 H-300 | H-702
H-302
71 |FUN 115 Floating decimal point operation x O x x x X X x O
(FATAN) (ARC TAN)
72 |FUN 116 Floating decimal point operation x O x x x X X x O
(FSQR) (square root)
73 |FUN 117 Floating decimal point operation x O x x x X X x O
(FEXP) (exponent)
74 |FUN 118 Floating decimal point operation x O x x x X X x O
(FLOG) (natural logarithm)
75 |FUN 120 Index setting (argument d) x x x x X x x x O
(INDXD)
76 |FUN 121 Index setting (argument s) x x x x X x x x O
(INDXS)
77 |FUN 122 Cancel index x x x x x x X x O
(INDXC)
78 |FUN 123 Increment (INC) x x X x x X X x O
(INC)
79 |FUN 124 Double word increment (DINC) X X X X X x X x O
(INCD)
80 |FUN 125 Decrement (DEC) x X X x x X X x O
(DEC)
81 [FUN 126 Double word decrement (DECD) X X X X X x X x O
(DECD)
82 |FUN 127 Expand bit data to word data x x x x x x x x O
(BITTOW)
83 |FUN 128 Expand word data to bit data x x x x x x x x O
(WTOBIT)
84 |FUN 130 Set file memory block x x x x x x x x O
(FBINI)
85 |FUN 131 Transfer file memory block x x x x X x x x O
(FBMOV)
86 |FUN 132 Exchange file memory block x x x x X x x x O
(FBCHG)
87 |FUN 133 Read file memory word unit x x x x X x x x O
(FWRED)
88 |FUN 134 Write file memory word unit x x x x X x x x O
(FWWRT)
89 |FUN 135 Read file memory byte unit x x x x x x x x O
(FRED)
90 |[FUN 136 Write file memory byte unit x x x x x x x x O
(FWRT)
91 |FUN 140 (s) High-speed counter operation control @) x x x x x x X x
92 |FUN 141 (s) High-speed counter coincident output| O x x x x x x X
control
93 |FUN 142 (s) High-speed counter up/down control @) x x x x x x X
94 |FUN 143 (s) Rewrite current high-speed counter ©) X X X x x X X X
value
95 |FUN 144 (s) Read current high-speed counter ©) x x x x x X X x
value
96 |FUN 145 (s) Clear current high-speed counter ©) x x x x x x X x

value
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Appendix 1 H-series Instruction Support Comparison Chart

[FUN instructions] (5/5)

No. Instruction Instruction name MICRO-|EH-150| H-64 | H-200 [ H-250 | H-252 | H-2000 | H-2002 | H-4010
format EH ~ H-700 | H-1002
H-20 H-300 | H-702
H-302
97 |FUN 146 (s) Preset high-speed counter ©) x x x x x X X X
98 |FUN 147 (s) PWM operation control ©) x x x x x X X x
99 |FUN 148 (s) Change PWM frequency on-duty ©) x x x x x X X x
100 |FUN 149 (s) Pulse output control ©) x x x x x X X X
101 |FUN 150 (s) Change number of pulse frequency @) x x x x x X X X
output setting
102 |FUN 151 (s) Pulse output with o x x X X x x x x
acceleration/deceleration
103 |FUN 210 (s) Initial setting for data logging x O x x x x x X X
(LOGIT (s))
104 |FUN 211 (s) Write log data X O X X X X X x x
(LOGWRT (s))
105 |FUN 212 (s) Clear log data X O X X X X X x x
(LOGCLR (s))
106 |FUN 213 (s) Read log data x O x X X x x x x
(LOGRED (s))
107 |FUN 254 (s) BOX comment O O O O O O O O O
(BOXC (s))
108 |FUN 255 (s) Memo comment ©) O o O O O O O O
(MEMC (s))

Supported command for EH-150 depends on CPU types. Please read EH-150 application manual for further information.
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Appendix 2 Standards

MICRO-EH products are global products designed and manufactured for use throughout the world. They should be installed and
used in conformance with product-specific guidelines as well as the following agency approvals and standards.

Item Standards
Industrial Control UL 508 Certification by Underwriters Laboratories for
Equipment[Safety] CSA C22.2 no 142-M 1987 selected modules
Hazardous Locations[Safety] UL 1604 Certification by Underwriters Laboratories for
Class I, Div II, A,B,C,D CSA C22.2 Nol142-M1987 selected modules
European EMC Directive IEC 61131-2 (2003) Emission, Immunity
European Low Voltage Directive IEC 61131-2 (1994)
Australia C-tick mark AS/AZN CISPR11 (2002)

Warning:
Explosion hazard — substitution of componets may impair suitability for class I, division 2"
Do not replace modules unless power has been switched off or the area is known to be non-hazardous.
Do not disconnect equipment unless power has been switched off or the area is known to be non-hazardous.



HITACHI PROGRAMMABLE CONTROLLER

MICRO-EH

BASIC UNIT

(20-point, 40-point, 64-point type)

APPLICATION MANUAL
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WARNING

To ensure that the equipment described by this manual. As well as all equipment connected to and
used with it, operate satisfactorily and safely, all applicable local and national codes that apply to
installing and operating the equipment must be followed. Since codes can vary geographically and can
change with time, it is the user’s responsibility to determine which standard and codes apply, and to
comply with them.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN RESULT IN
DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO PERSONNEL.

INSTALL EMERGENCY POWER STOP SWITCH WHICH OPERATES INDEPENDENTLY OF
THE PROGRAMMABLE CONTROLLER TO PROTECT THE EQUIPMENT AND/OR
PERSONNEL IN CASE OF THE CONTROLLER MALFUNCTION.

Personnel who are to install and operate the equipment should carefully study this manual and any
others referred to by it prior to installation and / or operation of the equipment. Hitachi, Ltd. constantly
strives to improve its products, and the equipment and the manual(s) that describe it may be different
from those already in your possession.

If you have any questions regarding the installation and operation of the equipment, or if more
information is desired, contact your local Authorized Distributor or Hitachi, Ltd.

IMPORTANT
THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY AND, IF
NOT INSTALLED AND USED IN ACCORDANCE WITH THE INSTRUCTION MANUAL, MAY CAUSE
INTERFERENCE TO RADIO COMMUNICATIONS. AS TEMPORARILY PERMITTED BY REGULATION,
IT HAS NOT BEEN TESTED FOR COMPLIANCE WITH THE LIMITS FOR CLASS A COMPUTING
DEVICES PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO
PROVIDE REASONABLE PROTECTION AGAINST SUCH INTERFERENCE.

OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKELY TO CAUSE INTERFERENCE
IN WHICH CASE THE USER, AT HIS OWN EXPENSE, WILL BE REQUIRED TO TAKE WHATEVER
MEASURES MAY BE REQUIRED TO CORRECT THE INTERFERENCE.




LIMITED WARRANTY AND IMITATION OF LIABILITY

Hitachi, Ltd. (Hitachi) warrants to the original purchaser that the programmable controller (PLC)
manufactured by Hitachi is free from defects in material and workmanship under normal use and
service. The obligation of Hitachi under this warranty shall be limited to the repair or exchange of any
part or parts which may prove defective under normal use and service within eighteen (18) months from
the date of manufacture or twelve (12) months from the date of installation by the original purchaser
which ever occurs first, such defect to be disclosed to the satisfaction of Hitachi after examination by
Hitachi of the allegedly defective part or parts. This warranty in expressly in lieu of all other warranties
expressed or implied including the warranties of merchantability and fitness for use and of all other
obligations or liabilities and Hitachi neither assumes, nor authorizes any other person to assume for
Hitachi, any other liability in connection with the sale of this PLC. This warranty shall not apply to this
PLC or any part hereof which has been subject to accident, negligence, alteration, abuse, or misuse.
Hitachi makes no warranty whatsoever in respect to accessories or parts not supplied by Hitachi. The
term "original purchaser", as used in this warranty, shall be deemed to mean that person for whom the
PLC in originally installed.

In no event, whether as a result of breach of contract, warranty, tort (including negligence) or otherwise,
shall Hitachi or its suppliers be liable for any special, consequential, incidental or penal damages
Including, but not limited to, loss of profit or revenues, loss of use of the products or any associated
equipment, damage to associated equipment, cost of capital, cost of substitute products, facilities,
services or replacement power, down time costs, or claims of original purchaser’s customers for such
damages.

To obtain warranty service, return the product to your distributor, or send it with a description of the
problem, proof of purchase, post paid, insured, and in a suitable package to:

Quality Assurance Dep.

Hitachi Industrial Equipment Systems Co., Ltd.
46-1, Ooaza-Tomioka Nakajo-machi
Kitakanbara-gun, Niigata-ken

959-2608 JAPAN




Copyright 2004 by Hitachi Industrial Equipment Systems Co., Ltd.
All Rights reserved - Printed in Japan

The information and/or drawings set forth in this document and all rights in and to inventions disclosed herein and
patents which might be granted thereon disclosing or employing and the materials, techniques or apparatus described
herein are the exclusive property of Hitachi, Ltd.

No copies of the information or drawings shall be made without the prior consent of Hitachi, Ltd.

Hitachi, Ltd. provides customer assistance in varied technical areas. Since Hitachi does not posses full access to data
concerning all of the uses and applications of customer‘s products, responsibility is assumed by Hitachi neither for
customer product design nor for any infringements of patents or rights of others which may result from Hitachi
assistance.

The specifications and descriptions contained in this manual were accurate at the time they were approved for printing.
Since Hitachi, Ltd. Incorporated constantly strives to improve all its products, we reserve the right to make changes to
equipment and/or manuals at any time without notice and without incurring any obligation other than as noted in this
manual.

Hitachi, Ltd. assumes no responsibility for errors that may appear in this manual.

As the product works with user program and Hitachi, Ltd. cannot test all combination of user program components, it is
assumed that a bug or bugs may happen unintentionally. If it is happened: please inform the fact to Hitachi, Ltd. or its
representative. Hitachi will try to find the reason as much as possible and inform the countermeasure when obtained.

Nevertheless Hitachi, Ltd. intends to make products with enough reliability, the product has possibility to be damaged
at any time. Therefore personnel who are to install and operate the equipment has to prepare with the counter-measure
such as power off switch can be operated independently of the controller. Otherwise, it can result in damage to
equipment and/or serious injury to personnel.



Safety Precautions

Read this manual and attached documents thoroughly before installing and operating this unit, and performing
maintenance or inspection of this unit in order to use the unit correctly. Be sure to use this unit after acquiring adequate
knowledge of the unit, all safety information, and all precautionary information. Also, be sure to deliver this manual to
the person in charge of maintenance.

Safety caution items are classified as “Danger” and “Caution” in this document.

. Cases in which, if handled incorrectly, a dangerous situation may occur, resulting in
@ DANGER , - v, acane Y g
possible death or severe injury.

. Cases in which, if handled incorrectly, a dangerous situation may occur, resulting in
A CAUTION v, 2 Cang Y £

possible minor to medium injury to the body, or only mechanical failure.

However, depending on the situation, items marked with A CAUTION| may result in major accidents.

Both of these items contain important safety information, so be sure to follow them closely.

Icons for prohibited items and required items are shown below:

® : Indicates a prohibited item (item that cannot be performed). For example, when open flames are prohibited,

@ is shown.

0 : Indicates a required item (item that must be performed). For example, when grounding must be performed,

9 is shown.

1. Installation

/N\ CAUTION

o Use this product in an environment as described in the catalogue and this document.
If this product is used in an environment subject to high temperature, high humidity, excessive dust, corrosive

gases, vibration or shock, it may result in an electric shock, fire or malfunction.

e Installation this product according to the instructions in this manual.

If installation is not performed correctly, it may result in falling, malfunction, or an operational error of the unit.

o Never allow foreign objects such as wire chips to enter the unit.

They may cause a fire, malfunction, or failure.




2. Wiring

@ REQUIRED

e Always perform grounding (FE terminal).

If grounding is not performed, there is a risk of an electric shock or malfunction.

/A CAUTION

e Connect a power supply that meets the rating.

If a power supply that does not meet the rating is connected, it may result in a fire.

e Any wiring operation should only be performed by a qualified technician.

If wiring is performed incorrectly, it may result in a fire, failure, or electric shock.

3. Precautions When Using the Unit

$DANGER

e Never touch the terminals while the power is on.

There is a risk of an electric shock.

o Configure the emergency stop circuit, interlock circuit and other related circuits external to the programmable
controller (referred to as the PLC in this document).
Otherwise, a failure in the PLC may damage the equipment or result in a serious accident.

Never interlock the unit with the external load via the relay drive power supply of the relay output module.

/\ CAUTION

o Before performing program change, forced output, run, stop and other operations while the unit is in operation,
be sure to check the validity of the applicable operation and safety.

An operation error may damage the equipment or result in a serious accident.

e Be sure to power on the unit according to the designated power-on sequence.

Otherwise, an erroneous operation may damage the equipment or result in a serious accident.




4. Maintenance

& DANGER

e Never connect the ® and © of the battery in reverse. Also, never charge, disassemble, heat, place in fire, or
short circuit the battery.
There is a risk of an explosion or fire.

® PROHIBITED

o Never disassemble or modify the unit.

These actions may result in a fire, malfunction, or failure.

/\ CAUTION

e Be sure to turn off the power supply before removing or attaching the module/unit.

Otherwise, it may result in an electric shock, malfunction, or failure.
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Chapter 1 Introduction

Thank you for using the Hitachi MICRO-EH Programmable Controller series (hereinafter called PLC).

This manual describes how to use the MICRO-EH 20-point, 40-point, and 64-point type basic unit (hereinafter called
MICRO20/40/64). Please refer to the MICRO-EH application manual (NJI-349*) about common contents with

MICRO-EH series other than description in this book.
The MICRO-EH application manual has the following contents.

Table 1.1 Contents of application manual
Chapter Contents
Chapter 1 Features About the features of MICRO-EH series.
Chapter 2 System overview The example of a system overview of MICRO-EH series
Chapter 3 Function and Performance | About various specifications (general specification, functional specification
P Specifications etc.)
Chapter 4 Product lineup and wiring The name and function of each part of a unit.
Chapter 5 Instruction Specifications The function of various ladder commands, the example of programming
Chapter 6 1/0O Specifications About an external I/O number and an internal output number
Chapter 7 Programming About programming device and the programming method
Chapter 8 High d t . L .
aptet 181 spee cou.n e The setting method and directions of High speed counter / PWM, Pulse
PWM/Pulse train output and outout
utput.

Analogue I/O P

Chapter 9 PLC Operation About the p.rocessing method of a program. (From an operation start to
under operation)

PLC Installati Mounti . . .
Chapter 10 . nstatiation, OUNtNE: | Apout installation of MICRO-EH, and wiring

Wiring
Chapter 11 Communication Specifications | The specification of a communication port, the setting method, etc.

E Code List and Special . o
Chapter 12 fror -ode LISt and opecia About error code details and the special internal outputs.

Internal Outputs
Chapter 13 | Troubleshooting The management flow at the time of trouble generating
Chapter 14 | Operation Examples An easy e)?ample explains even from creation of a program to transmission

and operation.

Chapter 15 | Daily and Periodic Inspections | About the item checked every day or periodically

|1.1 Before use

Great care has been taken in the manufacture of this product, but it is advised that the following points are checked
immediately after purchase.

1. Is the model the same one that you ordered?

2. Is not the product damaged?

3. Is not any of the accessories listed in table 1.2 missing?

Contact your dealer in the event of any defects being discovered.

(1-1)



Chapter 1 Introduction

Table 1.2 List of accessories supplied with the MICRO20/40/64

No. | Products name Model name Outlook Q'ty Remarks

EH-A64DR
EH-D64DR
EH-D64DT
EH-D64DTPS
EH-A40DR
L lpLc EH-D40DR !
EH-D40DT
EH-D40DTPS
EH-A20DR
EH-D20DR
EH-D20DT
EH-D20DTPS

2 |Instruction manual | NJI-463 ; 1

|1 .2 Features

MICRO20/40/64 is all-in-one compact type PLC which has the following features in addition to existing MICRO-EH
series (10, 14, 23, and 28-point type).
M Increase in I/O points
The 64-point type has 40 inputs and 24 outputs. The number of I/O points is expandable to 176 points with 4
expansion units.
The 40-point type has 24 inputs and 16 outputs. The number of I/O points is expandable to 152 points with 4
expansion units.
The 20-point type has 12 inputs and 8 outputs. The number of I/O points is expandable to 132 points with 4
expansion units.
B Increase in programming memory and data memory (WR)
Program capacity is extended to 16k steps, and data memory capacity is extended to 32k words, which enables
MICRO64 to support middle range applications.
B New FUN commands

53 kinds of FUN commands and one application command are added. The added FUN commands are a data
conversion command, a floating point arithmetic, etc. (they are the command currently supported by EH-150
series.)

B 32 bits counter
The counter of MICRO20/40/64 can support up to 100kHz(single phase) or 60kHz (2-phase ) pulses. The 16-bit
counter is extended to the 32-bit counter.

W Pulse train output

A pulse output with an output frequency of 65kHz is possible for MICR0O20/40/64. Moreover, the number of output
pulses can be set up by 32 bits. (32bit pulse is supported by software ver. 1.01 or later.)

B PWM output
A pwm output with an output frequency of 65kHz is possible for MICRO20/40/64.

B Compatibility with current MICRO-EH series

The command system of MICRO20/40/64 does not change with current MICRO-EH. Ladder program for the
current MICRO-EH works on MICRO64 also. In addition, it is possible to connect existing expansion unit.

(1-2)



Chapter 1 Introduction

W Selectable option boards

A function is expandable by attaching an option board in a basic unit. The following option boards will be released.
* RS-422/485 communication board
. RS-422/485 Interface. It can be used as an programming port or a general-purpose port.
10 bits analog inputs (2ch) are attached.
* RS-232C communication board
. RS-232C Interface. It can be used as an programming port or a general-purpose port.
10 bits analog inputs (2ch) are attached.
* Memory board

. It can be used for backup of a user program etc.

Caution
Since above option boards have not been released yet, the first version of MICRO64 may not support
all the option boards.

B LED indication for FLASH memory writing of user program

If a power supply is turned off during FLASH memory writing, "user memory error (error code 31)" may occur at

the next time of a power supply ON.
In the current MICRO-EH, it was monitored in special internal output(R7EF). In MICRO20/40/64, this can be
visually checked in OK LED.

(1-3)



Chapter 2 MICR0O20/40/64 Unit

I2.1 List of System Equipment

(1) Basic equipment
B Basic unit

Table2.1 List of system equipment (20-point/40-point/60-point basic unit)

Model name Specifications 1/0 assignment symbol

EH-A64DR AC power supply, DC input 40 points, Relay output 24 points
EH-D64DR DC power supply, DC input 40 points, Relay output 24 points X48/Y32/
EH-D64DT DC power supply, DC input 40 points, Transistor output 24 points (sink) Vacant 16 points

EH-D64DTPS | DC power supply, DC input 40 points, Transistor output 24 points (source) (20
points with short-circuit protection)

EH-A40DR AC power supply, DC input 24 points, Relay output 16 points
EH-D40DR DC power supply, DC input 24 points, Relay input 16 points X48/Y32/
EH-D40DT DC power supply, DC input 24 points, Transistor output 16 points (sink) Vacant 16 points

EH-D40DTPS | DC power supply, DC input 24 points, Transistor output 16 points (source) (12
points with short-circuit protection)

EH-A20DR AC power supply, DC input 12 points, Relay output 8 points
EH-D20DR DC power supply, DC input 12 points, Relay output 8 points X48/Y32/
EH-D20DT DC power supply, DC input 12 points, Transistor output 8 points (sink) Vacant 16 points

EH-D20DTPS | DC power supply, DC input 12 points, Transistor output 8 points (source) (4
points with short-circuit protection)

Each digit in the model name has the following meaning.
EH- A 64 D R
R: Relay output

T: Sink transistor output

TPS: Source transistor output (with short-circuit protection)

D: DC input

20: 20-point type, 40: 40-point type, 64: 64-point type

A: AC power type, D: DC power type

(2) Others
Model name Usage Remarks
EH-MBATL Lithium battery For 20-point/40-point/60-point

Note that the lithium battery [Model: EH-MBAT] for the 23-point/28-point types cannot be used for the
20-point/40-point/64-point type.

(2-1)



Chapter 2 MICRO20/40/64 Unit

|2.2 Name and function of each part

64-point Basic unit Type EH-A64DR, EH-D64DR, EH-D64DT, EH-D64DTPS
Weight |EH-A64DR: 0.72 kg EH-D64DR : 0.64 kg
EH-D64DT : 0.64 kg EH-D64DTPS :  0.64 kg
11] Terminal cover 13] DIN rail installation clip (behind the unit) 5] Input terminals
1] POW LED
2] OK LED
3JRUNLED
12] Mounting hole 8] Expansion cover
4] Serial port cover :ﬂﬂ/
9] Battery cover > <H‘UHH
~ 6] Output terminals
10] Option board cover 7] Power terminal
No. Item Detailed explanation
1] |POW LED Lighting when the power is supplied.
2] |OKLED Lighting at normal operation.
(The 20/40/64 pts. type displays under FLASH memory backup in OK LED.
Please refer to "Chapter 3 Programming" for details. )
3] |RUNLED Lighting at RUN status.
4] |Serial port cover Cover for the connector for connecting peripheral units, the RUN RUN/STOP SW
switch and the DIP switch. Qo]
When the cover is opened, the RUN switch, RS-232C serial port B (|42
1 (PORT 1) and DIP switch can be used. — | Rs-232C
The communication specification is set to port 1. E‘/w
5] |Input terminals Terminals for wiring the external input units. (Recommended)
Recommended terminals are shown in the figure to the right. 6
One piece of AWG14 to AWG22 (2.1 to 0.36 mm?) or two
pieces of AWG16 to AWG22 (1.3 to 0.36 mm”) per terminal -'_=,© I"'
may be wired. Make sure that the terminals will
not disengage due to loose screws.
6] |Output terminals | Terminals for connecting the external load.
The wiring specification is the same as for the input terminals.
7] |Power terminal Terminal for connecting the power supply.
The wiring specification is the same as for the input terminals.
8] |Expansion cover Cover for the expansion connector
9] |Battery cover Cover for the backup battery storage unit.
10] |Option board cover | Cover for the option board attachment part. Comnector for
This cover is removed in attaching the option board. option board
Screws for
option board
The state which removed the cover
11] |Terminal cover Cover for terminals
12] |Mounting hole Used when installing the PLC with screws
13] | DIN rail Used when installing the PLC on a DIN rail
installation clip

(2-2)




Chapter 2 MICRO20/40/64 Unit

20-point and 40-point Basic unit Type EH-A40DR, EH-D40DR, EH-D40DT, EH-D40DTPS
EH-A20DR, EH-D20DR, EH-D20DT, EH-D20DTPS

Weight |EH-A40DR: 0.56 kg EH-D40DR : 0.48 kg

EH-D40DT : 0.45kg EH-D40DTPS:  0.45kg

EH-A20DR: 0.55kg EH-D20DR : 0.47 kg

EH-D20DT: 0.45kg EH-D20DTPS :  0.45kg

4] Serial port cover

11] Terminal cover

5] Input terminal

1] POW LED
2] OK LED
3] RUN LED

8] Expansion connection cover

10] Option board cover

6] Output terminal

9] Battery cover

13] DIN rail installation clip (behind the unit)

7] Power terminal

No. Item Detailed explanation
1] POW LED Lighting when the power is supplied.
2] OK LED Lighting at normal operation.
(The 20/40/64 pts. type displays under FLASH memory backup in OK LED.
Please refer to "Chapter 3 Programming" for details. )
3] RUN LED Lighting at RUN status.
4] Serial port cover | Cover for the connector for connecting peripheral units, the RUN/STOP SW
RUN switch, and the DIP switch. CD_D"
When opening the cover, the RUN switch, RS-232C serial port B|l{425Y
1 (PORT 1), and the DIP switch can be used. — | R$232C Serial
The communication specification is set to the port 1. E‘ |_communication port
5] Input terminals Terminals for wiring the external input units. (Recommended)
Recommended terminals are shown in the figure to the right. 6
One piece of AWG14 to AWG22 (2.1 to 0.36 mm®) or two
pieces of AWG16 to AWG22 (1.3 to 0.36 mm®) per terminal
may be wired. Make sure that the terminals will
not disengage due to loose screws.)
6] Output terminals | Terminals for connecting the external load. The wiring specification is the same as for
the input terminals.
7] Power terminal Terminal for connecting the power supply. The wiring specification is the same as for the
input terminals.
8] Expansion cover | Cover for the expansion connector.
9] Battery cover Cover for the backup battery storage unit.
10] Option board cover | Cover for the option board attachment part. Connector for
This cover is removed in attaching the option board. option board
opton bord
The state which removed the cover
11] Terminal cover Cover for terminals.
12] Mounting hole Used when installing the PLC with screws.
13] DIN rail Used when installing the PLC on a DIN rail.

installation clip

(2-3)




Chapter 2 MICRO20/40/64 Unit

B Terminal layout and wiring [64-point type]

EH-A64DR (AC power type)

* For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24VDC.

7|9|11|l3|15|l6|18|20|22|24|26|28|30|32|34|36|38|C1
[ T [ 12 [ s oo |7 [ [ ot [ 25 [ 25 [ 27 [ 20 [ a1 [ 3 [ a5 7 | 9 ]

|AC|NC| 1 | 3 | 5 |NC| 7 |NC| 9|11|NC|13|NC|15|NC|17|NC|19|NC|21|22|C8

AC|FE|O|2| |C0| |Cl| |10|C2|12|C3|14|C4|16|C5|18|C6|20|C7|23|
Power supply 100 to 240VAC Power for load (Relay output)
510 30VDC, 5 to 250 VAC

EH-D64DR (DC power type) (Input wiring is same as EH-A64DR)

|0V|NC| |3| |NC|7|NC|9|11|NC|13|NC|15|NC|17|NC|19|NC|21|22|C8
24V|FE| |C0| |C1| |10|C2|12|C3|14|C4|16|C5|18|C6|20|C7|23|
Power supply 24VDC Power for load (Relay output)

510 30VDC, 5 to 250 VAC

EH-D64DTPS (DC power type) (Input wiring is same as EH-A64DR)

|0V|NC| | |CO|VO| | | |11|C1|V1|l3|15|l7|19|C2|V2|21|23|C3|V3
24V|FE| |C0|V0|4 |10|C1|V1|12|14|16|18|C2|V2|20|22|C3|V3|
Power supply 24VDC Power for load 12 /24VDC

EH-D64DT (DC power type) (Input wiring is same as EH-A64DR)

|OV|NC| | |VO|CO| | | |11|V1|C1|13|15|17|19|V2|C2|21|23|V3|C3
24V|FE| |V0|CO| |10|V1|C1|12|l4|16|18|V2|C2|20|22|V3|C3|
Power supply 24VDC Power for load 12 /24VDC

(2-4)



Chapter 2 MICRO20/40/64 Unit

H Terminal layout and wiring [40-point type]

EH-A40DR (AC power type)

* For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VDC.

Input power 24VDC

] [ [ [l [ [e el n]w]a]=]e
o o T Lo o Teo ]« oo Loe e Lo s oo [os [l

[acTwe] 1 [ 3 [ s [nc] 7 [we] o [ [ne] 5 [xc] s [ow

AC|FE| 0 | 2 | 4 |C10| 6 |C11| 8 | 10 |C12| 12 |C13| 14 |C14|

L g

Power supply 100 t0240VAC

ower for bad (Relay output)
5t030VDC, 5to250VAC

EH-D40DR (DC power type) (Input wiring is same as EH-A40DR.)

|0V|NC| 1 | 3 | 5 |NC| 7 |NC| 9|11|NC|13|NC|15|C14

24V|FE| 0 | 2 | 4 |C10| 6 |C11| 8 |10 |C12| 12 |C13| 14 |C14|

M @@;

Power supply 24VDC Power for bad (Relay output)
5to 30VDC, 5 to250VAC

EH-D40DTPS (DC power type) (Input wiring is same as EH-A40DR.)

|OV|NC| 1 | 3 |C10|V10| 5 | 7 | 9 | 11|13|15|C11|V11|NC

24V|FE| 0 | 2 |C10|V10| 4 | 6 | 8 |10|12 | 14|C11|V11|NC|

] L1 ool 1

Power supply 24VDC Power forbad 12/24VDC }

EH-D40DT (DC power type) (Input wiring is same as EH-A40DR.)

|0V|NC| 1 | 3 |V10|C10| 5 | 7 | 9 | 11 | 13|15|V11|C11|NC

24V|FE| 0 | 2 |V10|C10| 4 | 6 | 8 |10|12 | 14|V11|C11|NC|

[|] too] |

Power supply 24VDC Power for bad 12 /24VDC J
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Hl Terminal layout and wiring [20-point type]

EH-A20DR (AC power type)

* For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VDC.

Input power 24VDC

LRI

] [ [+ o Ja

(o [t [ 2 [nc [ ne [ ne

w o Je] 7]

8 | 10—|C2—|NC—|NC—|NC—|

[ac] o [~xc] 2]+

[« [ 7 [nc [ [ne ] ne

AC|FE|C10| 1 | 3 |C11|

C12|C13|C14|NC|NC|NC|

A

Power supply 100 to 240VAC

Power for bad (Relay output)
5 to 30VDC, 5 to 250VAC

EH-D20DR (DC power type) (Input wiring is same as EH-A20DR.)

|OV|0|NC|2|4|5

|6 | 7 |NC|NC|NC|NC

24V|FE|C10| 1 | 3 |Cll|

C12|C13|C14|NC|NC|NC|

Power for bad (Relay output)
5t030VDC, 5to250VAC

EH-D20DTPS (DC power type) (Input wiring is same as EH-A20DR.)

[ov | o [nc] s Jew] s [ [ 7 [vu]ne e e [ne

24V|FE|1|2|V10|4| 6|C11|NC|NC|NC|NC|

RN

Power supply 24VDC ower forbad 12/ 24VDC}

EH-D20DT (DC
| ov | 0 NC 3

oower type) (Input wiring is same as EH-A20DR.)
v10 5 7|C11|NC|NC|NC|NC

24V|FE|1|2|C10|4| 6|V11|NC|NC|NC|NC|

Power supply 24VDC

Power for bad 12 /24VDC J
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Wiring to the input terminals

Item DC input DC input (High Speed Counter)
External i
wiring Current output type Rotary
Proximity switch encoder
LJ 3w
|T | i 7 v
wlmlm ] ov [ @
24V [0] [2] [4] [6] [CO] 24V [0] [2] [CO]
< Note >
In case the maximum count speed is more than
30kHz in 2-phase count or 60kHz in single phase,
additional resister is needed as shown in diagram.
Wiring to the output terminals
ltem Relay output (EH-***DR)
External (0] ]
.. POW
wiring POW [0] 2]
POW (an) | [1] [CO]
POW S | [1] [CO]
) Fuse

Surge killer

| —
| M|

Diode

Wiring to the output terminals

Item

Transistor output (sink type)
(EH-***DT)

Transistor output (source type)
(EH-***TPS)

External
wiring

POW [0] [2] [CO]
POW

PO

w
oW D

[0] 2] [CO]
| [VO]

Fuse

Diode
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I2.3 General Specifications

ltem Specification
Power supply type AC DC
Power voltage 100/110/120 V AC (50/60 Hz), 24V DC
200/220/240 V AC (50/60 Hz)
Power voltage fluctuation 85 t0 264 V AC wide range 19.2t0o 30 VDC
range
Current consumption Refer to Chapter 2.9 “Current Consumption”.
Allowable momentary power |85 to 100 V AC: 19.2t0 30 V DC:
failure For a momentary power failure of less than For a momentary power failure of less than
10 ms, operation continues 10 ms, operation continues
100 to 264 V AC:
For a momentary power failure of less than
20 ms, operation continues

Operating ambient temp. 0to 55°C

Storage ambient temp. -10to 75 °C

Operating ambient humidity |5 to 95 % RH (no condensation)

Storage ambient humidity 5 t0 95 % RH (no condensation)

Vibration proof Conforms to JIS C 0911

Noise resistance O Noise voltage 1,500 Vpp Noise pulse width 100 ns, 1 ps
(Noise created by the noise simulator is applied across the power supply module's input
terminals. This is determined by our measuring method.)
O Based on NEMA ICS 3-304
O Static noise: 3,000 V at metal exposed area
O Conforms with EN50081-2 and EN50082-2

Supported standards Conforms with UL, CE markings and C-TICK

Insulation resistance 20 MQ or more between the AC external terminal and the protection earth (PE) terminal
(based on 500 V DC megger)

Dielectric withstand voltage [ 1,500 V AC for one minute between the AC external terminal and the protection earth (PE)

terminal
Grounding Class D dedicated grounding (grounded by a power supply module)
Environment used No corrosive gases and no excessive dirt
Structure Attached on an open wall
Cooling Natural air cooling
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I2.4 Performance Specifications

Spec. Item 64-pts type | 40-pts type | 20-pts type | [Reference] 28 pts. type
Control CPU 32-bit RISC processor
Spec. Processing system Stored program cyclic system
Processing | Basic 0.9 ps / instruction
Speed Application Several 10 ps / instruction
User program memory 16 ksteps max. 3 ksteps max.
(FLASH memory) (FLASH memory)
Operation | Ladder Basic 39 types such as |—| |— I—/H/— —| |— —/H/— —O—|
Spec.
Arithmetic 132 types such as arithmetic,|78 types such as arithmetic,
Application application, control, FUN, etc. application, control, FUN, etc.
1/0 External 1/0 processing system Refresh processing
processing | 1I/O Max. number of points | 176 pts. I 152 pts. I 132 pts. | 140 pts.
Spec. Internal Bit 1,984 pts. (RO to R7BF)
output Word 32,768 words (WRO to WR7FFF) 4,096 words (WRO to
WRFFF)
Special Bit 64 pts. (R7CO to R7FF)
Word 512 words (WRF000 to WRF1FF)
Bit/Word shared 16,384 pts. 1,024 words (M0 to M3FFF, WMO0 to WM3FF)
Timer / Number of points 512 pts. (TD+CU) However, TD is up to 256 pts. *'
counter Timer set value 0 to 65,535, timer base 0.01s,0.1s,1s
(64 pts. are maximum for 0.01 s *%)
Counter set value 1 to 65,535 times
Edge detection 512 pts. (DIFO to DIF511:decimal)
+ 512 pts. (DFNO to DFN511:decimal)
Peripheral | Program system Command language, ladder program
equipment | Peripheral unit Programming software
(LADDER EDITOR DOS version / Windows® version, Pro-H )
Command language programmer, portable graphic programmer cannot be
used.

*1 The same numbers cannot be shared by the timer and the counter. TD is 0 to 255.
*2 Only timers numbered 0 to 63 can use 0.01s for their time base.
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|2.5 Input specifications

Specification -
ltem X0, X2, X4, X6 : [ Except the following Internal Circuit
Input voltage 24V DC
Allowable input voltage range 0to 30V DC
Input impedance Approximately 2.7 kQ Approximately 4.7 kQ
Input current 8 mA typical 4.8 mA typical
Operating | ON voltage | 18 VDC (min) / 4.5mA (max) | 18 VDC (min) / 3.3mA (max)
voltage OFF voltage | 5 VDC (min) / 1.8mA (max) | 5 VDC (max) / 1.6mA (max) =R
Input lag | OFF & ON 2 to 20 ms (user setup is possible.) * é g
ON = OFF 2 to 20 ms (user setup is possible.) * -
64-point type : 40 points
Number of input points 40-point type : 24 points
20-point type : 12 points
Number of common points Refer to Chapter 2 Terminal layout and wiring.
Polarity None
Insulation system Photocoupler insulation
Input display LED (Green)
External connection Removable type screw terminal block (M3)
® The digital filter of MICRO20/40/64 is 2 - 20ms (WRFO7F setting values 4-40). If 0-3 are set up, it will become a setup for
2ms.

® There is 2ms delay by hardware. If set up the filter time at 2ms, actual delay is from 2ms to 4ms.

B High speed counter

Item Single 2-phase
Choices for counter input channels X0, X2, X4, X6 Use X0 and X2 in pair / Use X4 and X6 in pair
Input voltage ON 18V

OFF 5V
Width of count pulse 10 ps 17 ps
Maximum count frequency 100 kHz 60 kHz
Count register 16 bits / 32 bits (depend on operation mode)
Coincidence output Possible (or assigned as standard output)
ON / OFF preset Possible (or assigned as standard output)
Upper / lower limit setting Impossible (16 b@ts counter : r@ng counter ... 0 to 65,535)
(32 bits counter : ring counter ... 0 to 4,294,967,295)

Pre-load / Strobe Possible (or assigned as standard input)
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|2.6

Output specifications

(1) Relay output (All output of EH-*64DR, EH-*40DR, EH-*20DR)

Item Specification Internal Circuit
Rated load voltage 5t0 250V AC, 5to30V DC
Minimum switching current 10 mA (5V DC)
Maximum 1 circuit 2A (24VDC, 240V AC)
load current 1 common SA ,
Output OFF & ON 15 ms (max) @ﬁ%_
response time | ON = OFF 15 ms (max) |
64-point type : 24 points Q |: @\QE_"
Number of output points 40-point type : 16 points 5
20-point type : 8 points _ : :
Number of common points Refer to Chapter 2 Terminal layout and wiring. E §
Surge removal circuit None E 5
Fuse None
Insulation system Relay insulation .C .
Output display LED (Green)

External connection

Removable type screw terminal block (M3)

Externally supplied power
(For driving relays)

Not used

Contact life '

20,000,000 times (mechanical)
200,000 times (electrical : 2A)

Insulation

1500V or more (external - internal)
500V or more (external - external)

*1 : Please refer to the following figure.

H Life of relay contacts

million Life time Since the lifetime of relay contact is in inverse proportion to
10 squared current, be aware that interrupting rush current or
5 directly driving the condenser load will drastically reduce the
30 V. DC/250 V AC resistor load life of the relay
1 = If switching frequency is very high, transistor output is
0.5 30vVDd < —7ms 1 recommended to use.
0.2
0.1
=
- =
[250 V ACkos ¢ =0.4
0.01
01 0203 05 1 2 3 5 10
current (A)
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(2) DC output (Y100 - Y103 of EH-D64DT, EH-D40DT, EH-D20DT)

Item Specification Circuit diagram
Output specification Transistor output
Rated load voltage 24/12 V DC (+10 %, -15 %)
Minimum switching current 10 mA
Leak current 0.1 mA (max)
Maximum 1 circuit 05A24VDC/03A12VDC
load current 1 common 20A Vo
Output OFF & ON 5 us (max) 24 V DC 0.2A 2
response time |ON = OFF 5 us (max) 24 V DC 0.2A S
Number of output points 4 points — 1
Number of common *1 1 points 7 . 100
Surge removing circuit None é o—{—1¢
Fuse None <}
Insulation system Photocoupler insulation é K
Output display LED (green) =
External connection Removable type screw terminal block (M3) . OCO
Externally supplied power *2 12t0 30 VDC ?
Insulation 1500 V or more (external-internal)

500 V or more (external-external)

Output voltage drop 0.3 V DC (max)

*1: V and C terminals are separated each output terminal. Refer to “Chapter 2 Terminal layout and wiring” for more information.
*2: It is necessary to supply 12 to 30 V DC between the V and C terminals externally.

(3) DC output (Y104 - Y123 of EH-D64DT, EH-D40DT, EH-D20DT)

ltem Specification Circuit diagram
Output specification Transistor output
Rated load voltage 24/12 V DC (+10 %, -15 %)
Minimum switching current 10 mA
Leak current 0.1 mA (max)
Maximum 1 circuit 0.5A
load current 1 common 64-point type : 3.0 A
40-point type : 5.0 A Ly
20-point type : 2.0 A S

Output OFF = ON 0.1 ms (max) 24 V DC -
response time | ON = OFF 0.1 ms (max) 24 V DC —-
Number of output points 64-point type : 20 points E

40-point type : 12 points %

20-point type : 4 points %
Number of common *1 Refer to Chapter 2 Terminal layout and =3

wiring. E
Surge removing circuit None |
Fuse None
Insulation system Photocoupler insulation
Output display LED (green)
External connection Removable type screw terminal block (M3)
Externally supplied power *2 12 t0 30 VDC
Insulation 1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop 0.3 V DC (max)

*1: V and C terminals are separated each output terminal. Refer to Chapter 2 Terminal layout and wiring for more information.
*2: It is necessary to supply 12 to 30 V DC between the V and C terminals externally.
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(4) DC output (Y100 - Y103 of EH-D64DTPS, EH-D40DTPS, EH-D20DTPS)

ltem

Specification

Circuit diagram

Output specification

Transistor output

Rated load voltage

24/12 V DC (+10 %, -15 %)

Minimum switching current 10 mA

Leak current 0.1 mA (max)
Maximum 1 circuit 0.5A24VDC/03A12VDC
load current |1 common 20A

Output OFF & ON 5 ps (max) 24 VDC 0.2A
response time [ ON = OFF 5 us (max) 24 V DC 0.2A
Number of output points 4 points

Number of common *1 1 points

Surge removing circuit None

Fuse None

Insulation system

Photocoupler insulation

Output display

LED (green)

External connection

Removable type screw terminal block (M3)

Externally supplied power *2

12t0 30 VDC

—
=
=
3
o
—
o
-
=
(<]
c
=-
=

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

*1: V and C terminals are separated each output terminal. Refer to Chapter 2 Terminal layout and wiring for more information.

*2: It is necessary to supply 12 to 30 V DC between the V and C terminals externally.

(5) DC output (Y104-Y119 of EH-D64DTPS, Y104-Y115 of EH-D40DTPS, Y104-Y107 of EH-D20DTPS)

ltem

Specification

Circuit diagram

Output specification

Transistor output (with short-circuit protection)

Rated load voltage

24/12 V DC (+10 %, -15 %)

Minimum switching current 10 mA

Leak current 0.1 mA (max)

Maximum 1 circuit 0.7 A

load current |1 common 64-point type : 3.0 A

*2 40-point type : 5.0 A
20-point type : 2.8 A

Output OFF = ON 0.5 ms (max) 24 V DC

response time | ON = OFF 0.5 ms (max) 24 V DC

Number of output points

64-point type : 16 points
40-point type : 12 points
20-point type : 4 points

Number of common *1

Refer to Chapter 2 Terminal layout and wiring.

Y
o)
&)
z o
2 % 104
o Y
o S O
3
£.
C
@

Surge removing circuit None

Fuse None

Insulation system Photocoupler insulation

Output display LED (green)

External connection Removable type screw terminal block (M3)
Externally supplied power *2 12 t0 30 VDC

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

*1: V and C terminals are separated each output terminal. Refer to Chapter 2 Terminal layout and wiring for more information.

*2: It is necessary to supply 12 to 30 V DC between the V and C terminals externally.
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(6) DC output (Y120-Y123 of EH-D64DTPS)

ltem

Specification

Circuit diagram

Output specification

Transistor output (with short-circuit protection)

Rated load voltage

24/12 V DC (+10 %, -15 %)

Minimum switching current 10 mA

Leak current 0.1 mA (max)
Maximum 1 circuit 1.0 A

load current |1 common 3.0A

Output OFF = ON 0.5 ms (max) 24 V DC
response time | ON = OFF 0.5 ms (max) 24 V DC

Number of output points 4 points

Number of common *1 1 points

Surge removing circuit None

Fuse None

Insulation system Photocoupler insulation

Output display LED (green)

External connection Removable type screw terminal block (M3)
Externally supplied power *2 12t0 30 V DC

v
)
1)
- p—
= ™
2 A Y120
o
c A e Oy
a
=
C
©

Insulation

1500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3 V DC (max)

*1: V and C terminals are separated each output terminal. Refer to Chapter 2 Terminal layout and wiring for more information.
*2: It is necessary to supply 12 to 30 V DC between the V and C terminals externally.

B Pulse train output / PWM output

ltem 20-point/40-point/64-point. type Transistor output
Available outputs Y100-Y103 (optional)
Load voltage 12/24V
Minimum load current 1 mA
PWM max. output frequency 65,535 Hz
Pulse train max. output frequency 65,535 Hz

* : Please do not use a relay output type as a pulse output.

I2.7 Power Supply for Sensor

MICRO20/40/64 can supply current from the 24 V terminal at the input terminal part to the external equipment.

If this terminal is used as the power supply for the input part of this unit, the remaining can be used as power supply

for the sensors.

The following current (I) can be supplied as power supply for the sensors.

(1) EH-A64DR / EH-D64DR / EH-D64DT / EH-D64DTPS (64-point type basic unit)

EH-A40DR / EH-D40DR / EH-D40DT / EH-D40DTPS (40-point type basic unit)

EH-A20DR / EH-D20DR / EH-D20DT / EH-D20DTPS (20-point type basic unit)

=430 mA — (5§ mA* x number of input points that are turned on at the same time)
— (5 mA x number of output points that are turned on at the same time)

* Calculate X0, X2, X4, and X6 using 10mA.
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I 2.8 Backup
(1) Lithium battery
The content of the data memory and the clock data can be held with EH-MBATL.
Refer to the following time for the life of battery.

Life of battery (Total power failure time) [Hr] *
Guaranteed value (MIN) @55°C Actual value MAX) @25°C
18,000 36,000
The lithium battery can be replace from the front of the PLC.

Please use always EH-MBATL when using the calendar clock.

(2) Condenser
The content of the data memory and the clock data can be held for 24 hours (25°C) with the condenser in the
PLC.

I2.9 Current Consumption

Current consumption (A)
Model name 100V AC 264 V AC 24V DC Remarks
Normal Rush Normal Rush Normal Rush
EH-A64DR 0.4 15 0.2 40 — —
EH-D64DR — — — — 0.5 2
EH-D64DT — — — — 0.4 2
EH-D64DTPS — — — — 0.4 2
EH-A40DR 0.15 15 0.08 40 — —
EH-D40DR — — — — 0.32 2
EH-D40DT — — — — 0.24 2
EH-D40DTPS — — — — 0.24 2
EH-A20DR 0.12 15 0.06 40 — —
EH-D20DR — — — — 0.22 2
EH-D20DT — — — — 0.18 2
EH-D20DTPS — — — — 0.18 2
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I2.10 Dimension

(1) 64-point type

Unit : (mm)

(4 3
T — 1 |l
- ol I R P
co000000 o
T r I {of0omm
N C=J (] =
185 % 8.4
195 76
¢ 4.4 Mounting hole
(2) 20-point / 40-point type
‘N T
@
e L J I 1o
L R 5 ssossecs
. e I
1 r o I (el
A
=J =]
140 x 8.4
150 ¢ 4.4 Mounting hole 76
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Chapter 3 Programming

|3.1 Memory size and Memory assignment

Table 3.1 lists the programming specifications for the MICRO20/40/64.

Table 3.1 Programming specifications

No. ITEM 20-point/40-point/64-point type [Reference] 28-point type
1 |Program size 16k steps 3 k steps (3,072 steps)
2 | Memory assignment RAM-16H RAM-04H
3 | Instruction size 32 bits / 1step
4 | Memory specification [SRAM Backup with optional battery.
FLASH Backup without battery.
5 | Program language H-series ladder/instruction language
6 | Program creation Created with H-series programming devices
7 | Program modification |in STOP status Possible by programming software.
in RUN status Possible (Online change in RUN) by programming software. (except for
control commands.)*'
(While online change in RUN, PLC operation momentarily stops.).
7 | Offline CPU type H-302 or MICROEH*? H-302 or MICROEH

*1 : Refer to the peripheral unit manual for details.
*2 : If the oft-line CPU type is set as "MICROEH" in LADDER EDITOR for Windows ® before Ver.3.05, it becomes impossible
to choose RAM-16H. In this case, the off-line CPU type should choose H-302.

Caution

The MICRO20/40/64 backup user programs in the FLASH memory.
In order to shorten the program transfer time, user program is transferred once to the operation execution
memory (SRAM), and transfer operation is completed seen from programming software. Then backup
copying to FLASH memory starts afterwards. Do not turn off the power to the PLC within approximately
two minutes after program downloading. If the power is turned off within two minutes, a user memory error
(31H) may occur. Note that the transfer completion to the FLASH memory can be confirmed by the special
internal output (R7EF).
In MICROG64, this can be visually checked in OK LED. While FLASH memory is being written, OK LED
blinks as follows.

OK LED

Start FLASH memory writing

., Turnon

Turn off

2s

[l >
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|3.2 I/O assignment

The 1/0 assignment and the I/O address of each unit are shown below.

Table 3.2 1/0 assignment and I/O address of each unit

Unit Assignment 20-point/40-point/64-point type [Reference] 28-point type
Slot 0 : X48 X0-39 X0-15
Basic | Digital | Slot 1 : Y32 Y100-123 Y100-111
Slot 2 : Empty Empty16 Empty16
. . . X1000-1003 / 1007/ 1015 (8/14/16/ 28 pts)
Exp] Digital | Unit 1/8lot0:BI/1 Y1016-1019/ 1021 // 1023 / 1027/ 1031 (8/ 14/ 16/ 28 pts)
' . ) WX101-104 (WX100 is used by the system.)
Analog | Unit 1/Slot 0: FUNO WY106-107 (WY105 is used by the system.)
. . . X2000-2003 /2007 /2015 (8/14/16/28 pts)
Exp2 Digital | Unit2/Slot0: BI/I Y2016-2019 / 2021/ 2023 / 2027/ 2031 (8 / 14/ 16/ 28 pts)
' . ) WX201-204 (WX200 is used by the system.)
Analog | Unit 2/Slot 0: FUNO WY206-207 (WY205 is used by the system.)
. . . X3000-3003 /3007 /3015 (8/14/16/28 pts)
Exp3 Digital | Unit3/8lot0: BI/1 Y3016-3019 /3021 // 3023 / 3027 /3031 (8 / 14/ 16/ 28 pts)
’ . ) WX301-304 (WX300 is used by the system.)
Analog | Unit 3 /8lot 0: FUNO WY306-307 (WY305 is used by the system.)
. . . X4000-4003 / 4007 /4015 (8/14/16/28 pts)
Expd Digital | Unit4/Slot0: BI/1 Y4016-4019 / 4021 // 4023/ 4027 /4031 (8 / 14/ 16/ 28 pts)
’ . ) WX401-404 (WX400 is used by the system.)
Analog | Unit4/Slot 0: FUNO WY406-407 (WY405 is used by the system.)

|3.3 Internal output, Edge, Timer

The capacity of an internal output and the number of edge, timers is shown below.

Table 3.3 List of Internal output, Edge, Timer

Function sb}gr Size Name 20620;)?'/:? {;fgnt/ Ref. 28-point type
Number of points Number of points
Bit R B 16 |Bit internal output 1,984 points
R B 16 | Bit special internal output 64 points
Word WR W 16 | Word internal output 32,768 words 4,096 words
S DR D 16 | Double word internal output
Té WR | W 16 | Word special internal output 512 words
g DR D 16 | Double word special internal output
Sharing of M B 16 |Bit internal output 16,384 points
bit / word WM | W 16 | Word internal output 1,024 words
DM D 16 | Double internal output
Edge detection | DIF B 10 | Leading edge 512 words
DFN| B 10 | Trailing edge 512 words
Master control | MCS | B 10 | Master control set 50 points
MCR| B 10 |Master control reset
£ | Timer, Counter | TD B 10 |On delay timer Timer + Counter Timer + Counter
g SS B 10 | Single shot timer Total 512 points* Total 256 points*
Cu B 10 | Up counter (Timer is to 256 pts)
CTU| B 10 | Up-down counter up input
CITD| B 10 |Up-down counter down input
CL B 10 | Clear progress value

* The same timer counter number cannot be used more than once.

(3-2)




Chapter 4 Special I/0

I4.1 Introduction

Standard I/O of MICRO-EH can be used as counter input, interruption input, pulse output and a PWM output. In
order to use those functions, "operation mode" must be configured at first. In addition to existing mode for the
current MICRO-EH, MICR0O20/40/64 has new mode of 32-bit counter.

This chapter describes this new additional mode only. (Please refer to a MICRO-EH application manual about other

operation modes.)

I4.2 Setting of Special 1/0

The procedure to switch from standard I/O to either counter input or pulse output is shown below.
[ Step 1] Setting of each parameter
1) Set operation mode No. to WRF070. (MICRO20/40/64 addition mode: H20 to 23)
=> Please refer to "4.3 Operation mode" about operation mode.
2) Set the function of each I/O to WRFO071.
=> Please refer to "4.4 Function setting of I/O terminal" about function of I/O terminal.
3) Set parameters or conditions to WRF1B0 - WRF1C7.
=> Please refer to "(1) Parameter setting” of each function about detail of condition.
[ Step 2 ] Enable configuration
Set R7F5 to high to enable above configuration.
[ Step 3 ] Control of special I/O
If no error is found in Step2, configuration is completed. Special I/O function is available on user program.
=> Please refer to "(4) Errors in mode setting" of each function about detail of setting errors.
[ Step 4 ] Save configuration parameters
If necessary, set R7F6 to high to save configuration parameters in FLASH memory. Once parameters are saved in

FLASH memory, above configuration is not necessary in the next power ON time.
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I4.3 Operation mode

In operation modes 20 — 23, each I/O is divided into 4 groups as below, and configured per every group. Both single

phase counters and 2-phase counters can be used as 32-bit counter.

X0 X1 X2 X3 X4 X5 X6 X7
Y100 Y101 Y102 Y103
Group1 Group 2 Group 3 Group 4
Figure 4.1 Overview of special I/0 group
Table 4.1 Special I/0 operation mode
Mode No. Input Qutput
(WRF070) Single-phase counter | 2-phase counter Interrupt Pulse PWM
20 H 4 ch Och 4 ch 4 ch 4 ch
21 H 2 ch 1ch 2ch 3ch 3ch
22 H 2 ch 1ch 2ch 3ch 3ch
23 H Och 2 ch 0ch 2 ch 2ch

* Channel number shown in above table is the maximum number. Channel number that can be used decreases by
combination of I/O function.

Example) 2ch. of 2-phase counter : WRF070 =» H0023
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I4.4 Function setting of special I1/0

Each I/O function is configured in WRFO071 for every group.

WRFO071 is divided to 4 groups, and every 4 bits are assigned to every group.

Bit :

WRFO071 :

Initial value :

B Mode 20

Groups 1-4 choose a function from special I/O(A).

15 14 12 11 9 8 7 6 5 4 3 2 1 0
Group 1 Group 2 Group 3 Group 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 4.2 Special internal output for an I/O functional detailed setup

X0 X1 X2 X3 X4 X5 X6 X7
Y100 Y101 Y102 Y103
Group 1 Group 2 Group 3 Group 4
H Mode 21

Groups 1 choose a function from special I/O(B). Groups 2 choose a function from special I/O(C).

Groups 3,4 choose a function from special I/O(A).

X0 X1 X2 X3 X4 X5 X6 X7
Y100 Y101 Y102 Y103
Group 1 Group 2 Group 3 Group 4
® Mode 22

Groups 1,2 choose a function from special [/O(A).

i used as a 2-phase counter.

Groups 3 choose a function from special I/O(B). Groups 4 choose a function from special I/O(C).

X0 X1 X2 X3 X4 X5 X6 X7
Y100 Y101 Y102 Y103
Group 1 Group 2 Group 3 Group 4
® Mode 23

i used as a 2-phase counter.

Groups 1,3 choose a function from special I[/O(B). Groups 2,4 choose a function from special I/O(C).

X0 X1 X2 X3 X4 X5 X6 X7
Y100 Y101 Y102 Y103
Group 1 Group 2 Group 3 Group 4

i used as a 2-phase counter.

Refer to the table (Table 4.2 to 4.4) for the setting value of special I/O(A)(B)(C). It inputs into WRF071 combining

the setting value of a table. Refer to the next page for Tables 4.2-4.4.

< Note >

Even if the software of Ver.0100 sets up PWM or pulse output in the modes 20-23, it does not operate.
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Table 4.2 The function which can be set up, and its setting value in mode 20 - 22

Setting Value Xn Xn+1 Ym
0H Standard input Standard input Standard output
1 H PWM output "n"
2H Pulse output "n"
3H Interrupt input Standard output
4 H PWM output "n"
5SH Pulse output "n"
6 H Counter input Standard input Standard output
7H "n" Counter output
8H Pre-load input "n" Standard output
9H Counter output
AH Pre-strobe input "n" Standard output
BH Counter output
Except the above Standard input Standard input Standard output
n : Group No.
Table 4.3 Function and setting value of group 1,3 in mode 21 - 23
Setting Value Xn Xn+1 Ym
0H Counter xA Standard input Standard output
1H Counter output
2H Pre-load input x Standard output
3H Counter output
4H Pre-strobe input x Standard output
5SH Counter output
Except the above Counter xA Standard input Standard output
Table 4.4 Function and setting value of group 2,4 in mode 21 - 23
Setting Value Xn+2 Xn+3 Ym+1
0H Counter xB Counter xZ Standard output
1H PWM output
2H Pulse output
3H Standard input Standard output
4H PWM output
5SH Pulse output
Except the above Counter xB Counter XZ Standard output

B Setting example 1 (Mode 20)

Group Function Table | Value
1 X0 : Standard input X1 : Standard input Y100 : Standard output 4.2 = 0H
2 X2 : Counter input 2 | X3 : Pre-load input 2 Y101 : Standard output 4.2 = 8H
3 X4 : Counter input 3 XS5 : Standard input Y102 : Coincidence output 4.2 = 7H
4 X6 : Standard input X7 : Interrupt input Y103 : Pulse output 4.2 = 5H

WRF071 =» 0875H
B Setting example 1 (Mode 21)

Group Function Table | Value
1 X0 : Counter 1A X1 : Pre-strobe input Y100 : Standard output 43 = 4H
2 X2 : Counter 1B X3 : Counter input 17 Y101 : Standard output 4.4 = 0H
3 X4 : Standard input X5 : Standard input Y102 Pulse output 4.2 = 2H
4 X6 : Standard input X7 : Interrupt input Y103 PWM output 4.2 = 4H

WRF071 =» 4024H
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|4.5 High Speed Counter (HSC)

(1) High speed counter specification
Table 4.5 High speed counter specification

ITEM Single 2-phase
Number of Channels Max. 4ch Max. 2ch
Choice for counter input channels X0, X2, X4, X6 UseX0and X2in pair/ UseX4and X6 in pair
Maximum count frequency 100 kHz 60 kHz
Coincidence output Able (The disable setting is possible)
On / Off preset Able (The disable setting is possible)
Upper / Lower limit setting Disable
Preload / strobe Able (The disable setting is possible)

(2) Parameter setting

W Setting of on-preset

If counter output is used, set counter value that counter output is turned on (the on-preset value). Possible range is
from 0 to FFFFFFFFH (0 to 4,294,967,295). If the on-preset value is set as same value as the off-preset value, the
counter will not perform any counting operation.

On-preset value of Counter 1 : WRF1B1 (High word) WRF1BO (Low word)
On-preset value of Counter 2 : WRF1B3 (High word) WRF1B2 (Low word)
On-preset value of Counter 3 : WRF1B5 (High word) WRF1B4 (Low word)
On-preset value of Counter 4 : WRF1B7 (High word) WRF1B6 (Low word)

Figure 4.3 Special internal outputs for setting the on-preset values
When counter is not configured, the above special internal outputs are used for other purpose.

W Setting of off-preset

If counter output is used, set counter value that counter output is turned off (the off-preset value). Possible rangeis
from O to FFFFFFFFH (0 to 4,294,967,295). If the off-preset value is set as same value as the on-preset value, the
counter will not perform any counting operation.

Off-preset value of Counter 1 : WRF1B9 (High word) WRF1B8 (Low word)
Off-preset value of Counter 2 : WRF1BB (High word) WRF1BA (Low word)
Off-preset value of Counter 3 : WRF1BD (High word) WRF1BC (Low word)
Off-preset value of Counter 4 : WRF1BF (High word) WRFI1BE (Low word)

Figure 4.4 Special internal outputs for setting the off-preset values
When counter is not configured, the above special internal outputs are used for other purpose.

W Setting of counter pre-load
If pre-load value is used, set pre-load value. Possible range is from 0 to FFFFFFFFH (0 to 4,294,967,295).

Pre-load value of Counter 1 : WRF1C1 (High word) WRF1CO (Low word)
Pre-load value of Counter 2 : WRF1C3 (High word) WRF1C2 (Low word)
Pre-load value of Counter 3 : WRF1C5 (High word) WRF1C4 (Low word)
Pre-load value of Counter 4 : WRF1C7 (High word) WRF1C6 (Low word)

Figure 4.5 Special internal outputs for setting the pre-load values
When counter is not configured, the above specia internal outputs are used for other purpose.
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(2) Errors in mode setting
If the on-preset and off-preset values are the same, and flag (R7F5) is activated, error bit shown below will be on,

and counter does not work. In addition, the setting error flag (R7F7) turns on.

Bit : 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRFO057 : | a | Not used | b | c | d | e | f | g | h | i |
Figure 4.6 Special internal output for setting error indication
Bit Description of error Related 1/0
a (Total pulse frequency error) Y100 to Y103
b (Pulse 4 frequency error) Y103
c (Pulse 3 frequency error) Y102
d (Pulse 2 frequency error) Y101
e (Pulse 1 frequency error) Y100
f Counter 4 preset value error X6
g Counter 3 preset value error X4
h Counter 2 preset value error X2
i Counter 1 preset value error X0

(3) Control of the counter input by the ladder program
Operation of a counter input is controllable by the ladder program with a FUN command. Moreover, each parameter

can be changed.

FUN140 HSC operation control Start / stop

FUN141 Counter output control Enable / disable counter output
FUN142 Up/down count setting Up counter / down counter
FUN143 Write counter value Write current counter value
FUN144 Read counter value Read current counter value
FUN145 Clear counter value Clear counter value

FUN146 Change preset value Change preset value

* Please refer to "Chapter 8 Additional commands" in the end of this book about the details of the FUN command.

(4) Notes at the time of counter input use
If the pulse of the frequency exceeding specification is inputted, a counter may incorrect-count. When MICRO64

watches a counter value periodically and a counter value changes a lot, it displays that errors occurred on special

internal output WRF06A.

Bit : 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRFOBA : Not used la|bv]|c|a]
Figure 4.7 Special internal output For an incorrect count display in counter

Bit Description of abnormality Related terminal

a Counter 4 counting error X6

b Counter 3 counting error X4

c Counter 2 counting error X2

d Counter 1  counting error X0

* The above error flag is cleared by setting error clear bit (R7EC) manually or in user program.
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|4.6 PWM output

(1) PWM output specification

Table 4.6 PWM output specification

ITEM 20/40/ 64 pts. type Transistor output
Number of channels Max. 4ch (Y 100-Y 103, by user setting)
Load voltage 12/24V
Minimum load current 1mA
Maximum output frequency 65,535Hz

(2) Parameter setting
M Setting of output frequency
The output frequency (Hz) of aPWM output is set up. The values which can be set up are 0-FFFFH (0-65,535).

*Please be sure to set HO000 to High-WORD.

Output frequency of PWM output 1 : WRF1B1(Not used HO000) | WRF1BO0 (Output frequency) |

Output frequency of PWM output 2 : | WRF1B3(Not used HO000) | WRF1B2 (Output frequency) |
Output frequency of PWM output 3 : |

WRF1B5(Not used HO000) | WRF1B4 (Output frequency) |

Output frequency of PWM output 4 : | WRF1B7(Not used HO000) | WRF1B6 (Output frequency) |
Figure 4.8 Special Internal output for an output frequency setup

The above-mentioned specid internal output is used as a parameter of another purpose by setup of those other than aPWM
output.

W Setting of ON-duty

ON-duty (The rate of ON time: %) of a PWM output is set up. The values which can be set up are 0-64H (0-100).
If the value more than 64H (100) is set up, it will operate by 100.

ON-duty of PWM output 1: | WRF1B9 (Notused HO000) | ~ WRFIB8 (ON-duty) |
ON-duty of PWM output 2: | WRF1BB (Notused HO000) | ~ WRFI1BA (ON-duty) |
ON-duty of PWM output 3: | WRFIBD (Notused HO000) | ~ WRFIBC (ON-duty) |
ON-duty of PWM output 4: | WRF1BF (Notused HO000) |  WRFIBE (ON-duty) |

Figure 4.9 Special Internal output for an ON-duty setup
The above-mentioned specid internal output is used as a parameter of another purpose by setup of those other than a PWM
output.
(3) Errors in mode setting
PWM output does not have the abnormalitiesin a parameter.

When output frequency is set as OHz, a system sets output frequency as 10Hz.
(4) Control of the PWM output by the ladder program

Operation of a PWM output is controllable by FUN command. Moreover, each parameter can be changed.

FUN147 PWM operation control A start/stop of a PWM output are executed.

FUN148 Frequency/ON-duty changes The parameter of the specified PWM output is changed.
The FUN command about a PWM output is not to change / addition. For details, please refer to a MICRO-EH
application manual.
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|4.7 Pulse train output

In operation modes 20 — 23, the output pulse-number can be set up by 32 bits (0~4,294,967,295).

Moreover, a maximum output frequency is 65,535Hz.

(1) Pulse train output specification
Table 4.7 Pulse output specification

ITEM 20/40/ 64 pts. type Transistor output
Number of channels Max. 4ch  (Y100-Y 103, by user setting)
Load voltage 12/24V
Minimum load current 1mA
Maximum output frequency 65,535Hz
Maximum number of pulse output 4,294,967,295

(2) Parameter setting
M Setting of output frequency
Output frequency is set as the pulse output to be used. The values which can be set up are O-FFFFH(0-65,535).

*Please be sure to set HO000 to high word in operation modes 20 — 23.

Output frequency of Pulse output 1 : WRF1B1(Not used HO000) WRF1BO0 (Output frequency)
Output frequency of Pulse output 2 : WRF1B3(Not used HO000) WRF1B2 (Output frequency)
Output frequency of Pulse output 3 : WRF1B5(Not used HO000) WRF1B4 (Output frequency)
Output frequency of Pulse output 4 : WRF1B7(Not used HO000) WRF1B6 (Output frequency)

Figure 4.10  Special Internal output for an Output frequency setup
The above-mentioned specid internd output is used as a parameter of another purpose by setup of those other than apulse
train output.

B Setting of Pulse output
Output pulse-number is set as the pulse output to be used. The values which can be set up are
0-FFFFFFFFH(0-4,294,967,295).

Output pulse-number of Pulse output 1 : WRF1C1 (high data) WRF1CO (low data)
Output pulse-number of Pulse output 2 : WRF1C3 (high data) WRF1C2 (low data)
Output pulse-number of Pulse output 3 : WRF1C5 (high data) WRF1C4 (low data)
Output pulse-number of Pulse output 4 : WRF1C7 (high data) WRF1C6 (low data)

Figure 4.11  Special Internal output for an Pulse output setup
The above-mentioned specid internd output is used as a parameter of another purpose by setup of those other than apulse
train output.

(3) Errors in mode setting
Pulse output does not have the abnormalities in a parameter.

When output frequency is set as O0Hz, a system sets output frequency as 10Hz..
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(3) Control of the pulse output by the ladder program

Operation of a pulse output is controllable by FUN command. Moreover, each parameter can be changed.

FUN149 Pulse output control Pulse output control

FUN150 Pulse frequency setting changes Pulse frequency output setting changes

FUNI151 Pulse output with acceleration/deceleration Frequency is changed by a start and stop of a pulse
output.

FUN153 Pulse output with sequence parameter change  The frequency of a pulse output is changed arbitrarily.
* Please refer to "Chapter 8 Additional commands" in the end of this book about the details of the FUN command.

(4) Notes at the time of pulse output use
A pulse output requires load for system processing. Therefore, while outputting the pulse, command processing time
is extended 1.4 times at the maximum. ( It is large effect, so that output frequency is high. )

Example) 4ch All pulse outputs are outputted by 65kHz. Scan time 20ms =» 28ms
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Chapter 5 Communication port

MICRO20/40/64 has one RS-232C port. This port can be used as a dedicated port or a general-purpose port. In addition,

it has modem control function which communicates from a remote place through a modem.

I5.1 Dedicated port

The specification of communication port is shown in table 5.1.

The communication port can be connected with the peripheral unit that supports a H-Protocol. (Portable diagram programming
tool and instruction language programming tool cannot be used.) By connecting this port with a peripheral unit, created user
programs can be transferred, user programs stored in the CPU can be read/verified, and the CPU operating status can be monitored.
In addition, remote monitoring system can be built up by HMI ,etc.

Modem function is available in this port also. Please refer to the application manual of MICRO-EH for further information.

Table 5.1 Communication port specification

Item Specification
Transmission speed When peripheral units are connected Modem mode
4800 bps, 9600 bps, 19.2 kbps, 2400 bps, 4800 bps, 9600 bps, 19.2 kbps,
38.4 kbps 38.4 kbps, 57.6 kbps
SW1 SW3 Transmission speed setting | Set the transmission speed when connected via
ON ON 38.4 kbps modem in the special internal output (WRFO01A).
ON OFF 19.2 kbps
OFF ON 9600 bps
OFF OFF 4800 bps
Communication system Half duplex
Synchronization system Start-stop synchronization
Startup system One-sided startup using the host side command
Transmission system Serial transmission (bit serial transmission)
Transmission code ASCII
Transmission code Start bit (1bit)
configuration Parity bit (1bit)
Stop bit (1bit)

A 4 A 4
EREI R ENER A
Data (7 bits, Even party)

Transmission code Sent out from the lowest bit in character units

outgoing sequence

Error control Vertical parity check, checksum, overrun check, framing check
Transmission unit Message unit (variable length)

Maximum message length | 503 bytes (including control characters)

Interface Conforms to RS-232C (maximum cable length: 15 m)

Control procedure H-series dedicated procedure (H-Protocol)

Standard procedure (transmission control procedure 1), Simplified procedure (transmission control
procedure 2)

Connector used CPU side: 8-pin modular connector (RJ-45)

H Note

* Portable diagram programming tool and instruction language programming tool cannot be used.

* Please note that if DIP switch 1 is set to On, +12V is output from pin 4.

* If the negative acknowledge command (NAK) is sent from the host using the transmission control procedure 1 or 2, wait at least
10 ms before sending the next text.

* Specify a value of 20 ms or higher for the response TM of the H-protocol. (When the response TM is set to 0, the default value
of 20 ms will be used.)
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(1) Port settings

Port can be set when the DR signal of port is off. The setting becomes valid when the DR signal is turned on.

1] Setting the DIP switches

Remove the serial port cover on the front case and set the DIP switches according to the below table.

-~
SO
w[ .
[

Table 5.2 Setting of DIP SW

2] Setting the special internal output

If necessary, set the transmission control procedure and transmission speed in case of modem mode in special

internal output WRFO1A.

Values in this special internal output is stored in the FLASH memory by setting various setting write request

(R7F6) On. Once stored in the FLASH memory, it is not necessary to make the setting again when the power

supply is turned on next time.

@)
z SW No. 1 2 3 4 Setting Remarks
ON OFF ON OFF 38.4 kbps
) ON OFF OFF OFF 19.2 kbps Default
2 OFF | OFF ON OFF 9600 bps
= OFF | OFF | OFF | OFF 4800 bps
OFF ON OFF OFF | Connection via modem
(do not set SW4 to ON; it is fixed to OFF.)

Note

procedure 1 will not be connected.

If transmission control procedure 2 is set for port 1 and the special internal output setting is stored in the
FLASH memory by R7F6, port 1 starts up with transmission control procedure 2 when the power is
turned on next time. Thus, note that the peripheral units that only support transmission control

Bit : 15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
WRFO1A: | a | Notused b Not used
Initial value : 0 0 0 0 0 0
Figure 5.1 Special internal output for setting port
Area Setting Value Content Remarks
a 0 Transmission control procedure 1 HO***
1 Transmission control procedure 2 Hy***
b 0 Transmission speed 4800 bps |Setting of bits 8 to 12 00000 (H*0**)
1 when connecting via modem 9600 bps 00001 (H*1**)
2 19.2 kbps 00010 (H*2**)
3 38.4 kbps 00011 (H*3%%*)
4 57.6 kbps 00100 (H*4**)
5 2400 bps 00101 (H*5%*)
Other than above 4800 bps
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(2) Port hardware

The circuit diagram of port and the signal list are shown in Figure 5.2 and Table 5.3 respectively.

— 1] SG1
ER1
{>o 3] DTRI 2]
< DCD1 3]
= 4] CD1
5 TX1 §C 55D 4 4]
T |Rx .
2 DRI °< 6] RDI \ 6]
[¢]
@ 7]DR1 7
3 RS1 o< ] ]
= {>c 8] RS1 8]
12V 5 o
Figure 5.2 Circuit diagram and pin numbers for port
Table 5.3 List of port 1 signals
Pin Signal Direction .
No. abbreviation | CPU | HOST Meaning
1] SG1 éie Ground for signals
2] VCC : > 5 V DC is supplied. (Protective fuse is connected.)
| > Communication enabled signal
3] DTRI(ER) | When this signal is high level, communication is possible.
4] CD1(DCD) : > 12V is output when DIP switch 1 is turned On.
5] SDI(TXD) _i% Data sent by the CPU
6] RD1(RXD) ﬁ: Data received by the CPU
< ' Peripheral units connected signal
7] DRI(DSR) ' When this signal is high level, indicates that dedicated peripherals are connected.
2 ' Transmission request signal
81 RSI(RTS) y When this signal is high level, indicates that the CPU can receive data.
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|5.2 General-purpose port

The communication port can be switched to general-purpose port by command. (General-purpose port works only in

RUN status.)

General purpose port is switched by special FUN command (FUN 5) in user program. Communication on the

general-purpose port is operated by communication command (TRNS 0) in user program.

Table 5.4 Communication port specifications (general-purpose port)

ltem

Specification

Transmission speed

Specifies by TRNS 0/ RECV 0 : 4800 bps, 9600 bps, 19.2 kbps, 38.4 kbps, 57.6 kbps

Communication system

Half duplex

Synchronization system

Start-stop synchronization

Transmission system

Serial transmission (bit serial transmission)

Transmission code

configuration

Specifies by TRNS 0/ RECV 0

Transmission data (7 or 8 )

— —— ~
lal2ofo o[22 ]25]2]27[b]c|
a : Start bit

b : Parity bit (Even / Odd / None)
c:Stopbit(lor2)

Error control

Vertical parity check, overrun check, framing check

Transmission format

1 ] Start character & Receiving data length

2 ] Start character & Stop character

3 ] Stop character

4 ] Receiving data length

Specification by the format of 1] - 4] is possible.

Sending buffer

1,024 bytes

Receiving buffer

1,024 bytes

Note

In order to use a communication port as a general-purpose port (TRNS 0 / RECV 0 is performed), it is
necessary to execute FUN 5 (general-purpose port change command) first.
Please refer to a MICRO-EH application manual about the details of TRNS 0/ RECV 0/ FUN 5.
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|6.1 Special internal output (bit)

New added or changed special internal output (bit) for MICRO20/40/64 is shown in the following table.

* The other special internal output is the same as existing MICRO-EH.

Table 6.1 Special internal output (Bit) list

(add / change)

No. Name Meaning Description Sett.|r_lg Rese.ttllng
condition | condition
R7CA Retentive area error | 0: Normal When rc?ten'ti\./e area is undefined Setby the | Cleared by
1: Error status, this bit is activated.
R7CB Processor error 0: Normal When micro processor is in error, | system user
1: Error this bit is activated.
R7D8 Clock error 0: Normal When clock IC is in error, this bit is
1: Error activated.
R7DF Option board 0: Supported When unsupported option board is
error 1: Not supported mounted, this bit is activated.
BReference Special internal output (bit) list
No. Name No. Name
R7C0O |Ignore scan time error (normal scan) R7E0 | Key switch location (STOP)
R7C1 |Ignore scan time error (periodic scan) R7E1 | Undefined
R7C2 |Ignore scan time error (interrupt scan) R7E2 | Key switch location (RUN)
R7C3 | Undefined R7E3 |1 scan ON after RUN
R7C4 | Undefined R7E4 | Always ON
R7C5 | Undefined R7ES5 ]0.02 second clock
R7C6 |[Undefined R7E6 0.1 second clock
R7C7 | Online change in RUN allowed R7E7 1.0 second clock
R7C8 | Serious error flag R7E8 | Occupied flag
R7C9 | Microcomputer error R7E9 | RUN prohibited
R7CA | User memory error R7EA | Executing a online change in RUN
R7CB | Processor error R7EB | Power off memory
R7CC | Memory size over R7EC | Clear error special internal output
R7CD |[I/O configuration error R7ED | Undefined
R7CE |Undefined R7EE |Battery error display selection
R7CF [ Undefined R7EF | Backup memory writing execution flag
R7D0 | Undefined R7F0 | Carry flag (CY)
R7D1 |Scan time error (normal scan) R7F1 | Overflow flag (V)
R7D2 | Scan time error (periodic scan) R7F2 | Shift data (SD)
R7D3 | Scan time error (interrupt scan) R7F3 [ Operation error (ERR)
R7D4 | Grammar/assemble error R7F4 | Data error (DER)
R7DS5 |Blown fuse detection R7F5 | PI/O function setting flag
R7D6 [ Undefined R7F6 |Individual setting write request
R7D7 | Undefined R7F7 | PI/O function setting error
R7D8 | Clock IC error R7F8 | Calendar, clock read request
R7D9 | Battery error R7F9 | Calendar, clock setting request
R7DA | Undefined R7FA | Clock * 30 second adjustment request
R7DB | Self-diagnostic error R7FB | Calendar and clock set data error
R7DC [ Output selection at stop R7FC | Output control 1
R7DD | Undefined R7FD | Output control 2
R7DE | Undefined R7FE | Output control 3
R7DF | Option board error R7FF | Output control 4
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|6.2 Special internal output (word)

The special internal output (word) added or changed from MICRO20/40/64 is shown in the following table.

* About the special internal output of except the following table, it is the same.

Table 6.2 Special internal output (Word) list (add / change)
No. Name Meaning Description Sett.lpg Rese'ttllng
condition | condition
WRF061 | Memory board The memory board (option board) is set up write-protected. Set by Reset by
Write-protect setting . Value Display after setting user user
Setting
(set by user) ( set by system)
Write-protected H8001 HO0001
Write-protected cancel H8000 H0000
WRF062 | Memory board The state of a memory board (option board) is displayed. Set by —
Status 15 14 13 12 11 8 7 0 the system
|a|b|c|d| Not used | Error code |
a: 1 - Under writing to memory board [write]
b : 1 - Write failure to a memory board [write]
¢ : Not used
d: 1 - Read failure from a memory board [Read]
* Please refer to Chapter 9 about an error code.
WRF06A | HSC count failure The bit which corresponds if an incorrect count occurs in a counter | Turned on | Turned off
Display input turns on. by the by user
15 8 7 4 3 2 1 0 |System
Not used. |a|b|c|d|
a:1 Counter No.l1 incorrect count occurred
b:1 Counter No.2 incorrect count occurred
c¢:1 Counter No.3 incorrect count occurred
d:1 Counter No.4 incorrect count occurred
WRFO6F | Phase coefficient mode 15 8 7 0 |Tumnedon |Turned off
Phase coefficient mode (Ch3) | Phase coefficient mode (Chl) | by user by user
00 : Mode 1
01 : Mode 2
02 : Mode 3
03 : Mode 4
WRF1B0 | Output frequency, HSC : On-preset value (0 to 4,294,967,295)
~ On-preset value Pulse output : Output frequency (Hz)
WRF1B7 | ( 32bit operation mode ) PWM output:  Not used.
WRF1BS | On duty, HSC: Off-preset value (0 to 4,294,967,295)
~ On-preset value Pulse output:  Not used.
WRF1BF | ( 32bit operation mode ) PWM output:  ON duty (%, 0 to 100)
WRFI1CO |Pre-load value, HSC : Pre-load value (0 to 4,294,967,295)
- Pulse output value Pulse output : Number of pulse (0 to 4,294,967,295)
WRF1C7 | ( 32bit operation mode ) PWM output:  Not used.
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BReference Special internal output (word) list

No. Name No. Name
WRFO000 | Self-diagnosis error code WRFO050 | System use area
WRFO001 | Syntax/Assembler error details WRFO051 | System use area
WRF002 |I/O verify mismatch details WRFO052 | Undefined
WRFO003 | Undefined WRFO053 | Undefined
~FO00A WRF054 | Power on timer
WRFO0B | Calendar and clock present value WRFO055 | Power on timer
WRFO00C | (4 digit BCD) WRF056 | Strobe complete flag
WRF00D WRFO057 | Detailed information of counter setting errors
WRFOOE WRFO058 | PI/O function individual setting request 1
WRFOOF WRF059 | PI/O function individual setting request 2
WRFO010 | Scan time (maximum value) WRFO05A | PI/O function individual setting request 3
WRFO11 | Scan time (present value) WRFO05B | PI/O function individual setting request 4
WRF012 | Scan time (minimum value) WRFO05D | Undefined
WRFO013 | CPU status ~F060
WRFO014 | Word internal output capacity WRF061 | Memory board write-protect setting
WRFO015 | Operation error code WRF062 |Memory board status
WRFO016 | Division remainder register (lower) WRF063 | Undefined
WRFO017 | Division remainder register (upper) ~F069
WRFO018 | Undefined WRF06A | HSC count failure display
WRFO019 | Undefined WRF06B | Pulse and PWM output auto correction setting
WRFO01A | Communication port 1 Setting WRFO06C | Potentiometer CH1
WRFOIB |Read and set values WRF06D | Potentiometer CH2
WRFO01C | for calendar and clock WRFO6E | Analog input type selection
WRFOID | (4 digit BCD) WRFO06F | Phase coefficient mode
WRFO1E WRFO070 |I/O operation mode
WRFO1F WRFO071 |I/O detailed function settings
WRF020 | Undefined WRFO072 | Output frequency, On-preset value
~F03B ~FO075
WRFO03C | Dedicated port 1 Modem timeout time WRFO076 | On-duty value, Off-preset value
WRFO03D | Dedicated port 2 Communication settings ~F079
WRFO3E | Potentiometer input 1 WRF07A | Pre-load value, Pulse output value
WRFO3F | Potentiometer input 2 ~F07D
WRF040 | Occupied member registration area 1 WRFO7E | Input edge
~F042 WRFO7F | Input filtering time
WRF043 | Occupied member registration area 2 WRFO080 | Undefined
~F045 ~FIAF
WRF046 | Occupied member registration area 3 WRF1B0 |Output frequency, On-preset value
~F048 ~F1B7 ( 32bit operation mode )
WRF049 | Occupied member registration area 4 WRF1B8 |On-duty, On-preset value
~F04B ~F1BF ( 32bit operation mode )
WRF04C | Undefined WRF1C0 | Pre-load value, Pulse output value
~ FO4F ~F1CF ( 32bit operation mode )
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The error code added by MICRO20/40/64 is shown in the following table.

Table 7.1 Additional error code details
Error Error name Classifi- Description RUN| OK | Ope- li?nileartr?:I 2%‘:(::3'
Code [detection timing] cation LED | LED | ration Bit Wgr d
2B | Processor error Serious | The abnormalities of the processor for
[when power is turned on] error | I/O control were detected. D D Stops | R7CB ]
SE | Option board error Warning | Unsupported option board is mounted. ) Q Runs | R7DF )
[Always checking]
75 Memory board error Warning | Data failure in memory board. ) Q Runs ) WRF062
[when power is turned on]
76 | Power failure Warning | The area specified to be power failure
memory area error memory is unfixed by the low battery. - Q Runs | R7CA -
[when power is turned on]

O : ON o "OFF @ . Flashing (1 s ON, 1 s OFF) D . Flashing (500 ms ON, 500 ms OFF)

O . Flashing (250 ms ON, 250 ms OFF)
- : Depends on the CPU’s operating state. The RUN LED is lit while the CPU is in operation; the RUN LED is unlit while the
CPU is not in operation.

W Error code list

Table 7.2 Error code list (1/2)

Error Error name Classifi- Description
Code [detection timing] cation
1 System ROM error Fatal | The system ROM has a checksum error or cannot be read
[when power is turned on] error | Error in built-in ROM/FLASH )
12 System RAM error Fatal | The system RAM cannot be read and/or written properly
[when power is turned on] error
13 Micro computer error Fatal | Address error interrupt, undefined instruction interrupt occurred
[always checking] error | in the micro computer
IF System program error Fatal | System program in FLASH memory has a checksum error
[always checking] error
Undefined instruction Serious |Error is detected when an attempt is made to execute a user
23 [when starting RUN] error | program instruction that cannot be decoded
(undefined instruction)
27 Data memory error Serious | Data memory cannot be read/written properly.
[when power ON, when initializing CPU] error
User memory error Serious | A checksum error is detected in user memory.
31 [when power is turned on, when RUN| error
starts, during RUN]
33 User memory size error Serious | User program capacity set by the parameter is other than 280
[when RUN starts] error | HEX.
Grammar/assemble error Serious | There is a grammatical error in the user program.
34 [when RUN starts, when changing during | error
RUN]
41 /O information verification error Minor |I/O assignment information and actual loading of module do not
[always checking] error | match
Overload error Minor |Execution time for normal scan exceeded the overload check
44 (normal scan) error | time set by the parameter.
[during END processing]
Overload error Minor |Execution time for periodical scan exceeded the execution
45 (periodical scan) error | period.
[periodical processing]
Overload error Minor | An interrupt of the same cause occurred during interrupt scan
46 (interrupt scan) error
[during interrupt processing]
Backup memory error Warning | Data cannot be written to the backup memory.
SF [when program writing is executed, when
PI/O function setting is requested]
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Table 7.3 Error code list (2/2)

Error Error name Classifi- Description
Code [detection timing] cation
Port 1 transmission error Warning | A parity error was detected during transmission.
61 (parity)
[when transmitting]
Port 1 transmission error Warning | A framing error or overrun error was detected during
62 (framing/overrun) transmission.
[when transmitting]
Port 1 transmission error Warning | A time out error was detected during transmission.
63 (time out)
[when transmitting]
Port 1 transmission error Warning | A protocol (transmission procedure) error was detected during
64 (protocol error) transmission.
[when transmitting]
Port 1 transmission error Warning | A checksum error was detected during transmission.
65 (BCC error)
[when transmitting]
Port 2 transmission error Warning | A parity error was detected during transmission.
67 (parity)
[when transmitting]
Port 2 transmission error Warning | A framing error or overrun error was detected during
68 (framing/overrun) transmission.
[when transmitting]
Port 2 transmission error Warning | A time out error was detected during transmission.
69 (time out)
[when transmitting]
Port 2 transmission error Warning | A protocol (transmission procedure) error was detected during
6A | (protocol error) transmission.
[when transmitting]
Port 2 transmission error Warning | A checksum error was detected during transmission.
6B | (BCC error)
[when transmitting]
Battery error Warning | * Battery voltage dropped below the specified value
71 (data memory) * Battery not installed
[always checking]
Port 1 Warning | There is no response with the AT command.
94 No modem response
[when modem is connected]
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One application command and 53 FUN commands have been added to MICRO20/40/64. In addition, since the
counter input and number of output pulse is extended to 32-bit, the counter input control and pulse output control

command is applied to 32-bit.

This chapter describes the specification of a command added / changed.

I8.1 Additional command list

(1) Application command

Table 8.1 Additional command list ( Application command)

No. [Ladder symbol Command name

Process descriptions

ADRIO(d, s) 1/0 address conversion

Stores the actual address of the I/O designated by s in d.

(2) FUN command

Table 8.2 Additional command list ( FUN command) 1/2

No. |Ladder symbol Command name Process descriptions
1 |FUN 0(s) [PIDIT(s)] PID operation initialization Initializes the area for PID operation.
2 |FUN 1(s) [PIDOP(s)] PID operation execution control Performs control for PID operation execution.
3 |FUN 2(s) [PIDCL(s)] PID operation calculation Executes PID operation.
4 |FUN4(s) [IFR(s)] Process stepping Performs the process stepping processing.
5 |FUN10(s) [SIN(s)] SIN function Calculates the SIN of the value designated by s and stores the result in s+1, s+2.
6 |FUN11(s) [COS (s)] COS function Calculates the COS of the value designated by s and stores the result in s+1, s+2.
7 |FUN12(s) [TAN (s)] TAN function Calculates the TAN of the value designated by s and stores the result in s+1, s+2.
8 |FUN13(s) [ASIN (s)] ARC SIN function Calculates the ARC SIN of the value designated by s (fractional portion) and
st1 (integer portion), and stores the result in s+2.
9 |FUN 14 (s) [ACOS (s)] ARC COS function Calculates the ARC COS of the value designated by s (fractional portion) and
s+1 (integer portion), and stores the results in s+2.
10 |FUN15(s) [ATAN (s)] ARC TAN function Calculates the ARC TAN of the value designated by s (fractional portion) and
st1 (integer portion), and stores the results in s+2.
11 |FUN22 (s) Check code calculation Check code for sending serial communication message is calculated and created.
12 |FUN23 (s) Check code verifying Check code for receiving serial communication message is verified.
13 |[FUN30(s) [BINDA (s)] BIN — ASCII conversion (16 bits) Converts 16-bit unsigned binary data to a decimal ASCII code, then stores it.
14 |[FUN 31 (s) [DBINDA (s)] |BIN — ASCII conversion (32 bits) Converts 32-bit unsigned binary data to a decimal ASCII code, then stores it.
15 |FUN 32 (s) [BINHA (s)] BIN — ASCII conversion (16 bits) Converts 16-bit unsigned binary data to an ASCII code, then stores it.
16 |[FUN33(s) [DBINHA (s)] |BIN — ASCII conversion (32 bits) Converts 32-bit unsigned binary data to an ASCII code, then stores it.
17 |FUN 34 (s) [BCDDA (s)] BIN — ASCII conversion (16 bits) Converts 16-bit BCD (BCD 4-digit) data to an ASCII code, then stores it.
18 |[FUN35(s) [DBCDDA (s)] |BIN — ASCII conversion (32 bits) Converts 32-bit BCD (BCD 8-digit) data to an ASCII code, then stores it.
19 |FUN36(s) [DABIN (s)] ASCII — BIN conversion (16 bits) Converts unsigned BCD 5-digit data to an ASCII code, then stores it.
20 |FUN37(s) [DDABIN (s)] |ASCII — BIN conversion (32 bits) Converts signed BCD 10-digit data to an ASCII code, then stores it.
21 |FUN38(s) [HABIN (s)] ASCII — BIN conversion (16 bits) Converts a 4-digit hexadecimal ASCII code to 16-bit binary data, then stores it.
22 |FUN39(s) [DHABIN (s)] |ASCII — BIN conversion (32 bits) Converts a 8-digit hexadecimal ASCII code to 32-bit binary data, then stores it.
23 |FUN 40 (s) [DABCD (s)] ASCII — BIN conversion (16 bits) Converts a 4-digit ASCII code to 4-digit BCD data, then stores it.
24 |FUN41 (s) [DDABCD (s)] |ASCII — BIN conversion (32 bits) Converts a 8-digit ASCII code to 8-digit BCD data, then stores it.
25 |FUN42(s) [ASC(s)] BIN — ASCII conversion (designated) Converts binary data to an ASCII code of the designated number of characters,
then stores it.
26 |FUN43(s) [HEX(s)] ASCII — BIN conversion (designated) Converts an ASCII code of the designated number of characters to binary data,
then stores it.
27 |FUN 44 (s) [SADD (s)] Merge character strings Merges the designated character stings (up to NULL), then stores it in the I/O
at the designated position.
28 [FUN45(s) [SCMP (s)] Compare character strings Compares the designated character stings (up to NULL), then stores the
comparison result.
29 |FUN46(s) [WTOB (s)] Word — byte conversion Divides 16-bit word data, converts it to 8-bit byte data, then stores it.
30 |FUN47(s) [BTOW (s)] Byte — word conversion Divides 8-bit byte data, merges it into 16-bit word data, then stores it.
31 |[FUN48(s) [BSHR (s)] Right-shift byte unit Shifts the designated data string to the right for the number of the designated
bytes (8 bits*n).
32 |FUN49 (s) [BSHL (s)] Left-shift byte unit Shifts the designated data string to the left for the number of the designated
bytes (8 bits*n).

*[ ] indicates the display when the LADDER EDITOR is used.
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Table 8.3 Additional command list (FUN command) 2/2

No. |Ladder symbol Command name Process descriptions

33 |FUN 100(s) [INTW(s)] Floating point operation (Real number to integer) |Real number to integer (Word) conversion.

34 |FUN 101(s) [INTD(s)] Floating point operation (Real number to integer) |Real number to integer (Double word) conversion.

35 |[FUN102(s) [FLOAT(s)] Floating point operation (Integer to real number) |Integer (word) to real number conversion.

36 |FUN 103(s) [FLOATD(s)] |Floating point operation (Integer to real number) |Integer (Double word) to real number conversion.

37 |FUN 104(s) [FADD(s)] Floating point operation (Addition) The addition of the real number.

38 |FUN 105(s) [FSUB(s)] Floating point operation (Subtraction) The subtraction of the real number.

39 [FUN 106(s) [FMUL(s)] Floating point operation (Multiplication) The multiplication of the real number.

40 [FUN 107(s) [FDIV(s)] Floating point operation (Division) The division of the real number.

41 |FUN 108(s) [FRAD(s)] Floating point operation (Radian conversion) Angle to radian conversion.

42 |FUN 109(s) [FDEG(s)] Floating point operation (Angle conversion) Radian to angle conversion.

43 |FUN 110(s) [FSIN(s)] Floating point operation (SIN) Calculates the SIN of the floating point number.

44 |FUN 111(s) [FCOS(s)] Floating point operation (COS) Calculates the COS of the floating point number.

45 |FUN 112(s) [FTAN(s)] Floating point operation (TAN) Calculates the TAN of the floating point number.

46 |FUN 113(s) [FASIN(s)] Floating point operation (ARC SIN) Calculates the ARC SIN of the floating point number.
47 |FUN 114(s) [FACOS(s)] Floating point operation (ARC COS) Calculates the ARC COS of the floating point number.
48 |FUN 115(s) [FATAN(s)] Floating point operation (ARC TAN) Calculates the ARC TAN of the floating point number.
49 [FUN 116(s) [FSQR(s)] Floating point operation (Square root) Calculates the square root of the floating point number.
50 |FUN 117(s) [FEXP(s)] Floating point operation (Exponent) Calculates the exponent of the floating point number.
51 |FUN 118(s) [FLOG(s)] Floating point operation (Logarithm) Calculates the logarithm of the floating point number.
52 |FUN 119(s) Floating point operation (Common logarithm)  [Calculates the common logarithm of the floating point number.
53 |FUN 153(s) Pulse output with sequence parameter change Pulse output according to the parameter beforehand registered into the table.

*[ ] indicates the display when the LADDER EDITOR is used.
|:| : Supported by software ver. 1.01 or later

I8.2

Changed command list

Table 8.4 Changed command list

No. |Ladder symbol Command name Process descriptions
1 |FUN 143 (s) HSC Counter value rewrite The count value of the specified counter is rewritten.
2 |FUN 144 (s) HSC Counter value re The present value of the specified counter is read.
3 |FUN 146 (s) HSC Preset value change The preset value of the specified counter is changed.
4 |FUN 150 (s) E}liieggrsequency G EEEI The frequency / number of output pulse of the specified counter is changed.
Pulse output with acceleration / . . . .
5 |FUN 151 (s) deceleration A pulse is outputted increasing / decreasing frequency.

|:| : Changed by software ver. 1.01 or later

I8.3 Command specifications

Please refer to the command specification from the following page about the details of a command added or changed.
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Name 1/O address conversion

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
ADRIO (d,s) DER | ERR | SD v C
[ ) [ ) [ ) [ ® Upper case: B
Command format Number of steps 26.5 < Lower case: W
ADRIO (4. 5) Condition Steps
— 3
Bit Word Double word E
Usable I/O X | Y |R, |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, g Other
M |cu,CT WM DM | ©
d |Conversion address Oo| O
s |1/O to be converted O] O | O O | O O
Function

Obtains the actual address of the I/O designated by s, and sets the result in d.

Program example

X20  DIFO

AND  DIF0

I /1”'\ ADRIO (WR100, WRO ) “ LD X200

[
ADRIO ( WR100, WRO )
]

Program description

Upon X00020 rise, the actual address of WR0000 (H3CO00) is set in WR0100.
After command execution, WR0100 becomes H3CO00.
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Name PID Initialization
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0
FUNO (s) Ave Max
. DER | ERR SD \% C
[ PIDIT (s) ]
° ° ° ° °
Command format Number of steps 4,115 6,502
FUNO (s) Condition Steps
* [ PIDIT (s) | _ 3
Bit Word Double word b
©
Usable I/O X | Y |R, |TD,SS, |WX|WY|WR, | TC|DX|DY DR,| Z Other
M |cu, CT WM DM | ©
s ‘PID control table O WR only
Function

FUN 0 will generate an error.

* The FUN 0 (s) initializes the area in which the initialization set data required for PID operation is stored.
* The (s) in the FUN 0 (s) is used to specify the head number of WR of the PID management table.

e If there is an error in the contents specified in the PID control table, an error code will be set in error code 0 of the PID control
table and initialization will not be performed.

* Once initialization is successfully completed (FUN 0 normal completion (“1”) in the PID management table), re-executing the

Cautionary notes

If difficulty arises when the area used by the PID operation is cleared upon operation start or recovering from a power failure,
please specify the power failure memory.

Name

* [ ] indicates the display when the LADDER EDITOR is used.

PID operation control

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0
FUN1 (s) Ave. Max.
DER | ERR | SD Y C
* [ PIDOP (s) ]
° ° ° ° °
Command format Number of steps 118 195
FUN1 (s) Condition Steps
* [ PIDOP (s) ] _ 3
Bit Word Double word b
©
Usable I/0 X R, |TD,SS, |WX|WY|WR, | TC |DX|DY |DR,| Other
M |cu, CT WM DM | ©
s | PID control table O WR only
Function

* The FUN 1 (s) determines the loop in which the operation is performed after reading the PID Execution flag from the bit table
area of the loop and the PID Constant Change flag.

* Set (s) in the FUN 1 (s) as the head number of the PID control table.

code will be set to error codes 0 and 1 of the PID control table, resulting in the FUN 1 not being executed.
* Program the FUN 1 (s) so that it is executed once during the 20 ms periodic scanning.

If set differently, an error will be generated and an error

* [ ] indicates the display when the LADDER EDITOR is used.
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Name PID calculation process

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0
FUN2 (s) Ave. Max.
DER | ERR SD \Y C
* [ PIDCL (s) ]
° ° ° ° °
Command format Number of steps 147 <
FUN2 (s) Condition Steps
* [ PIDCL (s) ] _ 3
Bit Word Double word =
©
Usable I/O X | Y |R, |TD,SS, |WX|WY|WR, | TC |DX|DY |DR,| 2 Other
M |cu,cCT WM DM | ©
s | Word table O WR only
Function

* The sampling time set in the word table for each loop determines whether or not PID calculation is performed.
* The FUN 2 (s) turns ON the PID Calculation In Progress flag of the loop that is being calculated.
* The FUN 2 (s) will check for the output upper limit and low limit values, set value bit pattern, and range of the output value bit

pattern for each loop. If an error is generated, the FUN 2 Error flag of the loop bit table will turn ON and an error code is set to
error code 2 of the PID control table. The FUN 2 will be executed even if an error is generated.

Cautionary notes

* Set all of the head number of WR of the word table for each PID loop of the FUN 2 (s).
* Program the FUN 2 (s) so that it is executed during the 20 ms periodic scanning.

* [ ] indicates the display when the LADDER EDITOR is used.
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(1) PID control table (In the case of FUN 0 (WRxxxx))

(a) Structure of PID management table (1)

Sets the header number of the WR used as the PID control table in s of FUN 0 (s). The PID control table is comprised
of 2], 3], 4] and 5], and the size of the table increases by the number of loops 3]. Make sure that the maximum

number of the WR is not exceeded. Otherwise, error code H0004 will be written in error code 0 2].

Address

Contents

Details

Remarks

XXXX

Error code 0 *1 (Read)

* Sets the error code generated by FUN 0 processing or some part
of FUN 1 processing.

* If no error is present, the prior status is maintained.

XXXX + 1

Error code 1 *1 (Read)

* Sets the error code generated by FUN 1 processing.
* If no error is present, the prior status is maintained.

XXXX + 2

Error code 2 *1 (Read)

* Sets the error code generated by FUN 2 processing.
* If no error is present, the prior status is maintained.

2]

XxxX + 3

FUN 0 Normal completion 1
(Read)

* Sets HO001 when FUN 0 (PID initialization) is executed
normally.

e If an error is generated, the value will be HO000, and an error
code will be set in error code 0.

XXxX + 4

Number of loops (Write) *2

* Sets the number of loops used in a range between 1 and 64.

e If the value is 0, HO002 is written in error code 0, and the PID
will not be processed. (Even if the FUN 1 and FUN 2 are
programmed, PID will not be processed.)

XXxXX + 5

Head address of the WR of the
word table for loop 1 (Write) *2

* 48 words are used per loop for PID constant input and for PID
internal calculations.
If the maximum WR number is exceeded, error code XX05 will
be written in error code 0.

XXXX + 6

Head address of the WR of the
word table for loop 2 (Write) *2

* 48 words are used per loop for PID constant input and for PID
internal calculations.
If the maximum WR number is exceeded, error code XX05 will
be written in error code 0.

XxxX + 7

Head address of the WR of the
word table for loop 3 (Write) *2

* 48 words are used per loop for PID constant input and for PID
internal calculations.
If the maximum WR number is exceeded, error code XX05 will
be written in error code 0.

XXxX + 44

Head address of the WR of the
word table for loop 64 (Write)*2

* 48 words are used per loop for PID constant input and for PID
internal calculations.
If the maximum WR number is exceeded, error code XX05 will
be written in error code 0.

*1 Error codes are expressed as a four-digit hexadecimal value. For more information, see the Error Code Details.
*2  The (Write) in the above table indicates the areas where the user enters data using a program. (It is also possible to read data.)
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(b) Word table and bit table for each loop
[ If the content of xxxx+5 in (a) is ADRIO (xxxx+5, yyyy) ]

Address Contents Specifications Notes Remarks
yyyy ADRIO (yyyy, zzzz) Sets the header address of the bit Uses 16 bits per loop. Set the 11]
7777 is the header number | table. actual address of the header
of the bit internal output. number using the ADRIO
command so the last suffix of the
bit internal output is not exceeded.
yyyy +1 |Sampling time TZ When 1 to 200 (x 20 ms) analog I/O | Set a multiple of the minimum 12]
is installed in a basic base or set value.
extended base. * The minimum set value is the
value set to the number of loops
3].
yyyy +2 |Proportional gain KP —1,000 to +1,000 Corresponds to -10.00 to +10.00. 13]
yyyy +3 |Integral content Ti/TZ 1to 32,767 Value is set to Ti/(Sampling time 14]
x 20 ms)
yyyy +4 | Derivative constant 1 to 32,767 Value is set to Ti/(Sampling time 15]
TD/TZ x 20 ms)
yyyy +5 | Derivative delay constant | 1 to 32,767 Value is set to Ti/(Sampling time 16]
Tn/TZ x 20 ms)
yyyy + 6 | Output upper limit value |—32,767 to 32,767 The following condition must be 17]
UL met.
yyyy +7 | Output low limit value — 32,767 to 32,767 LL<INIT <UL 18]
LL
yyyy +8 |Initial value INIT —32,767 to 32,767 19]
yyyy +9 | Set value I/O number Set the actual address of the word 20]
(Write) number of the I/O for which the set
value is set.
yyyy + A | Measured Value I/O Set the actual address of the word 21]
number (Write) number of the I/O for which the
measured value is set.
yyyy + B | Output value I/O Number | Set the actual address of the word 22]
(Write) number of the I/O that outputs the
PID calculation results.
yyyy + C | Set value bit pattern Determine the method that is used to 23]
(Write) convert the set value to the 16-bit
data in which the PID operation is
performed.
See *3 below and use a value
between HO001 and HO004.
yyyy + D | Measured value bit Determine the method that is used to 24]
pattern convert the data read from the
(Write) measured value I/O number 21] to
the 16-bit data.
(See the set value bit pattern 23].)
yyyy + E | Output value bit pattern | ®* Write to the output value I/O 25]
(Write) number 22] after converting the
results of the FUN 2 process or
PID calculation according to the
output value bit pattern 25].
* Use a value between HO001 and
HO0004 in *4 depending on the type
of output I/O.
yyyy + F | PID calculation area Do not use this in user programs 26]
J (Cannot be used by the because this is used by FUN 0, FUN 1,
yyyy + 2F user) and FUN 2 processing.

*3  Refer to the following page (set value bit pattern ) for details.

*4

Refer to the following page (output value bit pattern ) for details.
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B Set value bit pattern
HO0001 : 8-bit =» 16-bit

Before | bis by, bis ) b by by} b | by b; | bs ; bs | by} by | by | b by J
After | 01 0 1 0 1 0 ] b ikt bs i by b ibyib b | 01010} 0|
~ —~— ~ ~ —
Set 0. Move b, through by to by; through b, Set 0.
HO0002 : 12-bit unsigned =» 16-bit
Before | bis ¢ bt bis ¢ b | by 4 bt by + by 4 by 4 by 4 bs 4 by i byt by} b 4 by |
1 1 1 1 1 1 1 1 1 1 1 1 1
After | 0O+ 0 + 0 + 0 | by; 1 bjg v bg 1 bg 1 by 1 bg 1+ bs 1+ by 1+ by 1+ by 1 by by |
< T I
Y ——
Set 0. b, through by, are left as they are.
HO0003 : 12-bit signed =» expand the sign to 16-bit
Before | bis | by : b3 | by | by | bo : by : bg | b, | by : bs | by : b; | b, | b, by |
v T v T v T v I T T T T T T T T T T
After | bll : b11 : b11 : b11 | b10 : b9 : bg : b7 : b() : b5 : b4 : b3 : bz : b] : b() 0 |
~ ~— ~ —— ——
Copy by to by and bys. Move b, through b, to b, through by, Set 0.
HO0004 : Do not convert
B Output value bit pattern
HO0001 : 16-bit =» 8-bit
Before | bis ! by ! b3 ! by | by ! bo ! by ! bg ! b, ! by ! bs ! by ' b; ! b, ! b, by |
After | 0 : 0 : 0 : 0 : 0 : 0 : 0 : 0 bll : b10 : bg : bg : b7 : b6 : b5 b4 ]
N— A — —
—~— —~—
Move by, through b, to b; through b,
Set 0.
If values are HOFFF through H7FFF before conversion, the values are converted to HOOFF.
If values are H8000 through HFFFF before conversion, the values are converted to H0000.
HO0002 : 16-bit =» 12-bit
Before | b15 : b14 : b13 : b12 | bll : blO : b() : bg : b7 : b6 : b5 : b4 : b3 : bz : bl bo |
v v
After | 00 0 0 0 1 0 | by byt byt bg i byt bg b bs byt byt by i b i b |
g T~
Set 0. by; through by are left as they are.
If values are HOFFF through H7FFF before conversion, the values are converted to HOOFF.
If values are H8000 through HFFFF before conversion, the values are converted to H0000.
HO0003 : 16-bit signed =» 12-bit signed
Before | bys : by : by | by, : by : bo : by : bg : b, : by : bs : b, : b; : b, : b, by |
After | 0 E 0 E 0 E 0 ] b12 E b11 E b]o E b9 E bg E b7 E b(, E b5 E b4 E b3 E b2 b1 |
o "

Set 0. Move b, through by, to by through by,

If values are HOFFF through H7FFF before conversion, the values are converted to HO7FF.
If values are H8000 through HF000 before conversion, the values are converted to HO800.
HO0004 : Do not convert

(8-8)
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(c) Details of word tables used for each loop

Address PID management table Details Remarks
2777 Execution flag * When the Execution flag starts up (0 — 1), the PID constant at 50]
(Write) that time is checked and the PID calculation value is initialized.
If successful, the PID RUN flag 58] is set to “1.” If there is an
error, the PID RUN flag 58] is set to “0” and PID calculation will
not be performed.
* PID calculation is performed while the Execution flag = 1.
* When the Execution flag = 0, the PID calculation will end and
the output will become “0.”
zzzz + 1 Non-bumpless flag 0: Perform Bumpless processing 51]
(Write) 1: Perform non-bumpless processing
7777+ 2 PID constant change flag * When the PID Constant Change flag is turned from OFF — ON, 52]
(Write) the PID constant that is used for the PID calculation is read again,
and this value is used to perform calculations.
* After the PID constant change is complete, this flag must be
turned OFF by the user.
e If there is an error in the PID constant (PID Constant OK = 0),
the PID calculation value based on the previous PID constant will
be used and the operation will continue.
777z + 3 S flag (Write) When the S flag is set to “1”, it reverts the output value to its initial 53]
value. It performs the following output depending on the
relationship between Output Upper Limit Value 17], Output Lower
Limit Value 18], and Initial Values 19].
Output Lower Limit Value 18] > Output Upper Limit Valuel7] ...
No output
Output Lower Limit Value 18] < Initial Value 19] < Output Upper
Limit Value 17] ...Outputs Initial Values 19]
Output Lower Limit Value 18] < Output Upper Limit Value 17] <
Initial Values 19] ... < Outputs Output Upper Limit Value 17]
Initial Values 19] < Output Lower Limit Value 18] < Output Upper
Limit Value 17] ... Outputs Output Lower Limit Value 18]
The S flag takes priority over the R Flag.
zzzz + 4 R flag (Write) When the R flag is set to “1”, it clears the output value to 0. 54]
7777+ 5 D-FREI flag 0 : Calculate PID without performing integrals or derivatives. 55]
(Write) 1 : Calculate PID using integrals or derivatives.
7777+ 6 Unused
zzzz + 7 Unused
777z + 8 PID RUN flag * When the FUN 1 detects the startup of the Execution flag 50], 58]
(Read) 12] through 16] and 20] through 22] will be checked for logical
validity and the result will be set to the PID RUN flag 58].
1 : Valid
0 : Invalid
* If the Execution flag 50] startup is detected by the FUN 1 when
the PID RUN flag 58] = 1, PID RUN 58] becomes 0 and the PID
process will end.
7777+ 9 PID calculation in progress flag | ¢ Sets the PID Calculation in Progress flag 59] in the loop in which 59]
(Read) the FUN 2 calculates the PID to “1,” and sets all PID Calculation
in Progress flags in other loops to “0.”
7777 + A PID constant OK flag * When the FUN 1 detects the startup of the PID Constant Change 60]
(Read) flag 52], the PID constants 12] through 16] will be checked for
logical validity and the result will be set in the PID Constant OK
Flag 60].
zzzz + B Upper limit over flag * If the PID output value calculated by the FUN 2 is greater than 61]
(Read) the output upper limit UL 17], the Upper Limit Over flag 61] will
be set to “1.”
zzzz + C Lower limit over flag ¢ If the PID output value calculated by the FUN 2 is greater than 62]
(Read) the output lower limit LL 18], the Lower Limit Over flag 62] will
be set to “1.”
7777+ D FUN 2 error flag When there is an error in the output upper limit value 17], output 63]
(Read) lower limit value 18], or in any of the bit patterns 23] through 25]
during FUN 2 processing, the FUN 2 Error 63] will be set to “1.”
The cause of the error is set in error code 2 2].  PID calculation
will still be executed even if an error is generated.
If there is no error, the FUN 2 Error flag 63] =0. Nothing will be
set to error code 2 2].
zzzz+ E Unused
zzzz+F Unused
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(2) PID operation execution format

(Example 1) Using two loops with both loops set as TZ = 2 (x 20 ms)

‘ 20 ms Note) The system interrupt processing that occurs every 10 ms is
o shown with 2 cycles combined into 1 for ease of viewing.
6ms| 8ms
Systemcyclic_ _ _ _ _ _ _ _ _ p— p— j— r—
processing
b cd bcd
20 ms cyclic (1 gop 1 R % %
processing (koop 1) bcd bcd
i ey M B
(PID ) ( PID ]
loop1 (PID ) loopl (PID )
loop2 loop2
Normalscan |
processing
a
END processing ézz — —
Legend

a: FUNO processing
b: FUN1 processing
c: FUN2 processing
d: Other cyclic interrupt processing

PID Operation Execution Control (2 loops)

(Example 2) Using three loops set as follows:
Loopl: TZ =3 (x 20 ms)
Loop2: TZ =6 (x 20 ms)
Loop3: TZ =12 (x 20 ms)

Start of CPU operation Note)The system interrupt processing that occurs every 10

20 ms shown with 2 cycles combined into 1 for ease of
viewing.
SyStem -------- - - - - ] A - - ] - - - - - -
processing
Loop 1
. operation
20ms cyclic Loop 2
processing operation
Loop 3
operation
Normal scan
processing
LA\ D I — - e o O e e e Y e O e e w Y
. Parameter settings
processing performed by . 60 msS_
- - < 120 ms »
l< 240 ms .
[ -

PID Operation Execution Control (3 loops)

(8-10)
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(3) PID operation timing chart

(a) Timing chart example 1
The following timing chart shows the operation of the PID RUN flag, PID constant OK flag, PID calculation in
progress flag, FUN 0, FUN 1, and FUN 2 when the execution flag and PID constant change flag is turned from ON to

OFF in a single loop.
28]
(1) Execution flag f‘ U —M |_+
1] 8] 30] 20] 311 26] b0 Copstant i propety et
(2) PID constant change —rl r‘ r‘ +_| +_| +_| / ﬂ
flag 2] 3] 13] 17] 22] 24] 32]
(3) PID RUN |
(4) PID constant OK
(5) PID calculation in U_| Ll U Ll Ll Ll —l I_l_
progress
(6) FUN 0 normal end
(7) FUN 0 v M
(PID initialization) 4] 5] 19]
(8)FUN 1 I
(PID execution control) 6] 9] 12] 14] 18] 21 23] 25] 27] 29]
(9) FUN 2 Y L nnnnnnmna 1+t 11 11
(PID calculation) 7] 10] 11] 15] 16] 33]
(10) Output _I—|—|_._|_|_
Description of timing chart example 1
1] This is ignored since FUN 0 is not executed properly even when the execution flag, 2] and 3] of the PID
constant change flag are turned on.
4] No process will be performed even if FUN 1 is executed because there was an error in the PID related

table during FUN 0 processing.

5] 6] FUN 1 processing will be started because the FUN 0 processing ended normally.

7] FUN2 will not perform PID calculations because the execution flag is off.

819] FUN 1 will detect turning on of the execution flag and will check the PID constant. Since it is normal, the
PID constant will be calculated and the PIDRUN flag will be turned on.

10] The PID calculation of FUN 2 will not be performed on the first scan, so it will start with 11] FUN 2.

11] FUN 2 will turn the PID calculation in progress flag before calculating the PID.

12] FUN 1 will turn off the PID calculation in progress flag.

13] 14] FUN 1 checks the PID constant when the PID constant change flag is turned on. Since it is normal, the
PID constant OK flag is turned on and the PID constant will be changed.

15] Since PID calculations are not performed in FUN 2, PID calculations will be performed from 16] FUN 2
according to the PID constant after it has been changed.

17] When the PID constant change flag was turned on, 18] FUN 1 checked the PID constant. An error was
detected, so the PID constant OK flag is turned off. The PID constant flag will not be changed.

19] FUN 0 will be ignored when re-executed during PID operation.

20] Since 21] FUN 1 detected turning off of the execution flag, the PIDRUN flag will be turned off and the
output will be set to 0.

21] Since 23] FUN 1 detected turning on of the PID constant change flag when the execution flag was off,
the PID constant will be checked. Since it is valid, the PID constant will be changed and the PID constant
OK flag will be turned on.

24] Since 25] FUN 1 detected turning on of the PID constant change flag when the execution flag was off,

the PID constant will be checked. Since there was an error, the PID constant OK flag will be turned OFF.

26]27] FUN 1 will detect turning on of the execution flag and check the PID constant. Since an error was
detected, the PIDRUN flag will be turned off.

28] Since 29] FUN 1 detected turning on of both the execution flag and the 32] PID constant change flag
simultaneously, turning on of the 32] PID constant change flag will be ignored. 29] FUN 1 checks the
PID constant, and since it is normal, the PIDRUN flag will be turned on. PID calculation will be started
from 33] FUN 2.

30] 31] 1If the execution flag turns from on to off in a timing such that the cyclic interrupt cannot detect it, it will
be ignored.

(8-11)
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(b) Timing chart example 2

The following is an operation timing chart in respect to the S flag and R flag (bumpless).

S flag.....Sets the output value to the initial value.
R flag.....Sets the output value to 0.

(1) Exccution flag

(2) PID constant change

0
flag

(3) S flag b— —
(4)R flag N~
a] gl
(5) Output value
Output value upper limit
wy — —
Setvalue i —
Initial value__ J— I [
(INIT)
b] ] h]
0 (S S I R
Output lower limit value c] d]e] i j1 k1
(LL) — — e

|— FUN 0 has ended the execution normally.

a] g] The output value is still INIT because the S flag takes priority.

b]e] The output value is retained since the execution flag is off.

c]jl The output value is set to INIT because the S flag takes priority.

d] k] The output value will be 0 wince the R flag is on when the S flag turns off.

f] The output value will be INTT.

h]1] The output value will continuously move toward the target value since the execution flag is on and
bumpless.

i The output value will be 0.

(c) Timing chart example 3

Bumpless and non-bumpless

| Bumpless To set to bumpless, set the non-bumpless flag to "0" Non—bumpless To set to non-bumpless, set the non-
when the a] S flag and R flag is turned from on to off. bumpless flag to "1" when the ¢] S flag

]

and R flag are turned from on to off.

(1) Execution flag
c] c]

a1 [T la T LT T UTL

(2) Non-bumpless flag

(3) S flag

(4)R flag | !

(5) Output value
Output value upper ——

limit (UL)

Set value /\/‘ \/\"— - \/\"

Initial value (INIT) — _b] — 5

Output value lower 0 _ T b] | - T e

limit (LL) — —

b] When the S flag and R flag turn from on to off, the = e¢] When the S flag and R flag turn from on to off, the
output value will continuously change to move output value will abruptly change to move toward
toward the set value. the set value.

(8-12)
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(4) PID command error code details

Error codes are shown using a 4-digit hexadecimal value.

Upper

Lower

L

Shows the loop number.

T—The last 2 digits show the cause of the error.

In the case of HOO, it is an error that has no relation to loop numbers.
In the case of HO1 through HO4, there is an error in the loop shown in the loop number.

(a) Error code 0

The error codes generated in FUN 0 processing and some parts of FUN 1 processing are set in error code 0.

If there is no error, the previous status will be maintained.

E(;Loé Contents and cause Corrective action Remarks
0001 | The FUN 0 was executed again after the | Do not execute the FUN 0 after it has | “FUN 0 normal completion 5]”
FUN 0 had been successfully completed. |[been executed successfully. maintains the previous value.
0002 | The number of loops 3] is 0. Set the number of loops 3] to a value
between the range of 1 to 64.
0003 | The number of loops 3] exceeds 65. Set the number of loops 3] to a value
between the range of 1 to 64.
0004 | The PID control table exceeds the Change the head of PID management | The size of the PID management
maximum number of WR. table or the number of loops 3] so that |table will change. If the number
the maximum number of WR is not of loops 3] exceeds the suffix of
exceeded. the I/0, “FUN 0 normal
completion 5]” will maintain the
previous value.
xx05 [ The word table of loop xx exceeds the Set the number in the WR for the loop | The size of the bit table is 16 bits
maximum number of WR. 4] again. per loop.
xx06 [ The bit table of loop xx exceeds the Set the bit number for R 11] again. The size of the bit table is 16 bits
maximum number of R. per loop.
xx07 [ The output upper limit value 17] in loop | Set the output upper limit value 17] to
xx is outside of range. a value between —32,767 and 32,767.
xx08 | The output lower limit value 18] in loop | Set the output lower limit value 18] to
xx is outside of range. a value between —32,767 and 32,767.
xx09 | The initial value 19] in loop xx is outside | Set the initial value 19] to a value
of range. between —32,767 and 32,767.
xx0A [ There is an error in the size relationship | Perform settings so that the output
between the output upper limit value 17], |lower limit value 18] < initial value
output lower limit value 18], and initial 19] £ output upper limit value 17] is
value 19]. met.
xx0B | The set value bit pattern 23] in loop xx is | Set the set value bit pattern 23] to a
outside of range. value between 1 to 4.
xx0C | The measured value bit pattern 24] in Set the measured value bit pattern 24]
loop xx is outside of range. to a value between 1 to 4.
xx0D | The output value bit pattern 25] in loop Set the output value bit pattern 25] to a
xx is outside of range. value between 1 to 4.
0020 |The FUN 1 is being executed when the Do not run the FUN 1 until the FUN 0 | Set to the error code 0 specified
(Note) |FUN 0 is not successfully completed. is successfully executed. by the (S) in the FUN 1 (8).
0021 |The S in the FUN 1 (S) is different from | Set the same WR for the S in the FUN | Set to the error code 0 specified
(Note) [the S in the FUN 0 (S) of the PID 1(S) and the S in the FUN 0 (S). by the (S) in the FUN 1 (S).
management table.

(Note) Error codes 0020 and 0021 will over-write the errors generated previously (0001 to xx0D).

FUN 1 after verifying that the FUN 0 is successfully executed.

(8-13)

Therefore, execute the




Chapter 8 Additi

onal commands

(b) Error code 1

The error code generated in the FUN 1 process is set in error code 1.

If there is no error, the previous condition is

maintained.
Error code Contents and cause Corrective action Remarks
0020 The FUN 1 is being executed when | Do not run the FUN 1 until the FUN [ Set to the error code 0 specified by
the FUN 0 is not successfully 0 is successfully executed. the (S) in the FUN 1 (S).
completed.
0021 The S in the FUN 1 (S) is different | Set the same WR number for the S [ Set to the error code 0 specified by
from the S in the FUN 0 (S) of the  |in the FUN 1(S) and the S in the the (S) in the FUN 1 (S).
PID management table 1]. FUN 0 (S).
xx22 There is an error in the set value I/O | Set the set value I/0 number 20] These are errors that may be
number 20] in loop xX. using the ADRIO command. generated when the Execution flag
xx23 There is an error in the measured Set the measured value I/O number | starts up.
value I/0 number 21] in loop xx. 21] using the ADRIO command.
xx24 There is an error in the output value | Set the output value I/O number 22]
I/O number 22] in loop xx. using the ADRIO command.
xx25 The sampling time 12] of loop xX is | Set the sampling time 12] to a value | These are errors that may be
out of range. within the range of 1 to 200. generated when the Execution flag
xx26 The sampling time 12] of loop xx is | Set the sampling time 12] so that it | starts up or when the PID Constant
not a multiple of the number of becomes a multiple of the number of | Change flag starts up.
loops 3]. loops 3].
xx27 The proportional gain 13] of loop xx | Set the proportional gain 13] to a
is out of range. value within the range of —1,000 to
1,000.
xx28 The integral constant 14] of loop xx | Set the integral constant 14] to a
is out of range. value within the range of 1 to
32,767.
xx29 The derivative constant 15] of loop | Set the derivative constant 15] to a
xx is out of range. value within the range of 1 to
32,767.
XX2A The derivative delay constant 16] of | Set the derivative delay constant 16]
loop xx is out of range. to a value within the range of 1 to
32,767.
xx30 There is an error in the size Set the values so that the output There is a possibility that this error
relationship between the output lower limit value 18] < output upper |is generated when the S flag 53] is
lower limit value 18] and output limit value 17] is satisfied. turned ON while the PID RUN
upper limit value 17] in loop xx. flag 58] is OFF.
xx31 There is an error in the output value | Set the output value I/O number 22] | There is a possibility that these
I/O number 22] in loop xx. using the ADRIO command. errors are generated when the S
flag 53] or R flag 54] is turned on
- - - while the PID RUN flag 58] is
xx32 The output value bit pattern 25] in|Set the output value bit pattern 25] OFF
loop xX is outside of range. to a value between 1 and 4. ]

(c) Error code 2

Error code Contents and cause Corrective action Remarks

0040 (Reserv)

xx41 The set value bit pattern 23] in loop | Set the set value bit pattern 23] to a | When the bit pattern is outside of
xx is outside of range. value between 1 to 4. range, the process will continue

xx42 The measured value bit pattern 24] | Set the set value bit pattern 24] toa | based on “4. Do not convert.”
in loop xx is outside of range. value between 1 to 4.

xx43 The output value bit pattern 25] in | Set the output value bit pattern 25]
loop xx is outside of range. to a value between 1 to 4.

xx44 There is an error in the size Set the values so that the output If there is a size relationship error,
relationship between the output lower limit value 18] < output upper |the process will continue but there
lower limit value 18] and output limit value 17] is satisfied. will be no output.
upper limit value 17] in loop xx.

(8-14)
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(5) Program example

This program is an example comprised of three loops. This program also rewrites the PID constant every time the

CPU starts a RUN process.

W |oop Initialization

R7E3
—i }7 ADRIO (WR200, R100)
‘\ WR201 =TZ
WR202 =KP
Turns on only for WR203 =TVTZ
£ [the first scan WR204 = TD/TZ
S WR205 = Tn/TZ
S, WR206 = UL
2. WR207 =LL
=N WR208 = INIT
§ ADRIO (WR209, WX101)
g- ADRIO (WR20A, WX201)
= ADRIO (WR20B, WY106)
WRO020C = Set value bit pattern
WRO020D = Measured value bit pattern
WRO020E = Output value bit patte
R7E3
_i For loop 2
R7E3
_i For loop 3
R7E3
—i }7 WR404=3
ADRIO (WR405, WR200)
ADRIO (WR406, WR250)
ADRIO (WR407, WR300)
FUN 0 (WR400)
v

H | oop control

User program

R100

T

g | u
g User program R101
S .
[«
S
2
s
}Jser program R102
Change R102 from off to on when the values for TZ, Kp, TVTZ, To/TZ,
Tn/TZ are changed for loop 1. Otherwise, the changes will not be reflected in
the PID calculations.
}Jser program R103
}Jser program R103
}Jser program R105
N AN

(8-15)

Sets the PID constant for loop 1
(Refer to the word table and bit table for
each loop.)

Sets the PID constant for loop 2

Sets the PID constant for loop 3

Sets the table for management

(Refer to the description of the maintenance
table.)

Checks to see if the PID constants for loops
1, 2, and 3 are correct.

Please set the PID constant before FUN 0
executes.

Execution flag
1: Executes loop 1 PID calculations
0: Ends loop 1 PID calculations

Non-bumpless flag
1: Non-bumpless
0: Bumpless

PID constant change flag

4 : PID constant changes will be
calculated when turned on.

S flag
1: Outputs 19] Initial Value
The S flag takes priority over the R flag.

R flag
1: Outputs 0

D-FREI flag
1: Performs PID calculations
0: Performed PI calculations
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W | oop monitor

R108

| o
C/ Sets the result of the PID constant check performed by FUN 1 when
the execution flag (R100) turns on.

1: OK

0: Error

ﬂ

R109
I
| —o—
C/ Sets 1 when the FUN 2 performs loop 1 PID calculations.
Sets 0 when it does not.

Joyuowr [doo]

R10A
I O
| 4
Sets the result of the PID constant chenge processing performed by
FUN 1 when the execution flag (R102) turns on.

1: PID constant OK
0: PID constant NG

R10B
_i I O— Turns on when the output value calculated
by the PID is not between the Output Value
RI10 (;\l Upper Limit and Output Value Lower
_i /\ FUN 2 sets these. Limit.
R10D

A 2 —i I O— An error code is set in 2] Error Code 2 if

</ FUN 2 sets this to 1 when an error is detected. the RI0D turns on.

ﬂ

Same as loop 1

J0}TUIOW
zdoo

o+

Same as loop 1

Iojruow
¢doo1

<

END

(8-16)
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B 20ms cyclic scan

T

ueds JIjoKd sw(g

‘A
r

INT 1

o FUN 1 (WR400)

FUN 2 (WR200)

Do not enter a startup condition.
Monitor R109 to determine whether or not to calculate loop 1.

FUN 2 (WR250)

FUN 2 (WR300)

RTI

The program on this page can also be as shown below.

ueds J1[9Kd sw(g

INT 1

— JMP n

FUN 1 (WR400)

FUN 2 (WR200)

FUN 2 (WR250)

FUN 2 (WR300)

LBLn

RTI

(8-17)

Indicates the start of the 20 ms Cycle Scan.

Executes FUN1 (WR400) upon normal execution of
FUN 0 (WR403=1). By doing this, an error will
remain in Error Code 0 if an error occurs in FUN 0.

Calculates the PID in loop 1.

Calculates the PID in loop 2.

Calculates the PID in loop 3.

Indicates the start of the 20 ms Cycle Scan.

Jumps to LBL n if FUN 0 did not execute properly.

The commands below are executed if FUN 0 did
execute properly. By doing this, an error will
remain in Error Code 0 if an error occurs in FUN 0.

Determines the loop number that will be executed
in this 20ms cyclic scan.

Calculates the PID in loop 1.

Calculates the PID in loop 2.

Calculates the PID in loop 3.

The command jumps to here if FUN 0 does not
execute properly.
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Name Process stepping

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN4 (s)
DER | ERR SD \% C
*[IFR (s) ]
$ ° ° ° °
Command format Number of steps 602 <
FUN4 (s) Condition Steps
*[IFR (s) ] — 3
Bit Word Double word %
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,cCT WM DM | ©
s | Argument O s uses up to s+3.
Function

s Previous process condition I/O number

s+1 | Process set I/O number

s+2 | Next process (clear condition) I/O number

st3 | Used by the system

* When the I/O designated by s (previous process) switches on, the s+1 (process set) switches on and the state is retained.
(The previous process condition is triggered by edge.)

* When the I/O designated by s+2 (next process) switches on, the s+1 (process set) is switched off. (The next process is triggered
by level.)

* When s (previous process) and s+2 (next process) are both on, the s+2 (next process) has the priority.

* The user should designate output for each process, if necessary.

Cautionary notes

* Set the actual R, L and M address for the parameters s through s+2 using the ADRIO command.

¢ If the areas designated by s to s+2 overlap, if s+1, s+2 or s+3 falls out of range, DER will be equal to “1” and the command will
not be processed.

* Do not designate the same I/O for arguments of different processes, since the action of the current process is levelled by the
previous process.

* Each process requires at least one scan time.

MO0967
X00000 \

(M400)

X00001
(M401)

\

X00002
(M402)

NraN—
|

Process a

|<—>|
Process b

t ( /
Process ¢
l——»

t : 1 scan time is necessary

In the program example described previously, the external I/O (X, Y) are used as switch signals of a process; thus, the time for
performing I/O refresh (i.e., at least one scan period) is required for each process.

* [ ] indicates the display when the LADDER EDITOR is used.

(8-18)
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Name

Process stepping

Program example

Process a

Process b

Process ¢

| Mo67

DIF0
1}

—

MO

_{

M402

_{

|1
X2

_{

(Previous process condition)

M400
( Process a)

ADRIO ( WR100, M0 ) —
ADRIO ( WR101, M400 )
ADRIO ( WR102, M401 ) X0
FUN 4 (WR100)
M400
—{ CAL 0 ]
) ) \ 4
M400 X0 Ml M401
_{ | | ( Process b)
I (Previous process condition)
ADRIO ( WR200, M1 ) —
ADRIO ( WR201, M401 )
ADRIO ( WR202, M402 ) X1
FUN 4 (WR200)
M401
—{ CAL 1 —
‘ h 4
M401 X1 M2 M402

(Process ¢ )

(Previous process condition)

M402

ADRIO ( WR300, M2 )
ADRIO ( WR301, M402)
ADRIO ( WR302, M400 )
FUN 4 (WR300)

X2

CAL 2

END

SB 0
Y100 = 1
Y102
RTS

] l Process
a

SB 1
Y101
Y100
RTS

O =

7
] l Process
b

SB 2
Y102
Y101
RTS

O =

7/
] l Process
c
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Name SIN function

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN 10 (s)
DER | ERR SD \% C
*[SIN(s) ]
$ ° ° ° °
Command format Number of steps 81 <
FUN 10 (s) Condition Steps
*[SIN(s) ] — 3
Bit Word Double word %
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,CT WM DM | ©
s | Argument O s uses up to s+2.
Function
s+2 s+1 S
15 015 0

Integer portion |Fractional portion <:I SIN 0° to 360°

* Calculates the SIN value using the unsigned binary value designated using s as the argument, and sets the integer and fractional
portions of the result in s+2 and s+1, respectively.

* The SIN value is indicated in a binary value, and negative values are indicated in two’s complements.
¢ If the calculation is performed normally, DER is equal to “0”.

* The fractional data is the value obtained by multiplying the actual value by 65,535.

Cautionary notes

* The argument is given in degrees in the range 0° < s <£360°.  Any other value will equal DER to “1” and the operation will not
be performed.

e If st1 and s+2 exceed the maximum value for the I/O number, DER is equal to “1” and the operation will not be performed.

Program example

X0  DIFO
—4p WR100 = 40 LD  X00000
ot FUN 10 (WR100) [AND DIFO
WRO100 =40

FUN 10 (WR0100)
1

Program description

* An angle of 40° is set in WR0100.

* SIN operation is performed at the leading edge of X00100, and the fractional portion of the result is set in WR0101 and the
whole number portion is set in WR0102 as binary values.

Execution results: WR0102=H0000, WR0101=HA48E, WR0100=H0028

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name COS function

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN 11 (s)
DER | ERR SD \% C
*[COS(s)]
$ ° ° ° °
Command format Number of steps 84 <
FUN 11 (s) Condition Steps
*[COS ()] — 3
Bit Word Double word %
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,CT WM DM | ©
s | Argument O s uses up to s+2.
Function
s+2 s+1 S
15 015 0

Integer portion |Fractional portion <:I CoS 0° to 360°

* Calculates the COS value using the unsigned binary value designated by s as the argument, and sets the integer and fractional
portions of the result in s+2 and s+1, respectively.

* The COS value is indicated in a binary value, and negative values are indicated in two’s complements.
¢ If the calculation is performed normally, DER is equal to “0”.

* The fractional data is the value obtained by multiplying the actual value by 65,535.

Cautionary notes

* The argument is given in degrees in the range 0° < s < 360°. Any other value will equal DER to “1” and the operation will not
be performed.

e [f s+1 and s+2 exceed the maximum value for the I/O number, DER is equal to “1”” and the operation will not be performed.

Program example

Xl DIFI
4 WRI110 = 110 12\2]) g(l)g?m
RN FUN 11 (WR110) :
WROL10 =110

FUN 11 ( WR0110)
1

Program description

* An angle of 110° is set in WR0110.

* COS operation is performed at the leading edge of X00001, and the fractional portion of the result is set in WRO0111 and the
whole number portion is set in WR0112 as binary values.

Execution results: WR0112=HFFFF, WR0111=HA&71, WR0110=HO06E

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name TAN function

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN 12 (s)
DER | ERR SD \% C
*[TAN(s) ]
$ ° ° ° °
Command format Number of steps 84 <
FUN 12 (s) Condition Steps
*[TAN ()] — 3
Bit Word Double word E
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,CT WM DM | ©
s | Argument O s uses up to s+2.
Function
s+2 s+1 S
15 015 0

Integer portion |Fractional portion <:I TAN 0 to 360°

* Calculates the TAN value using the unsigned binary value designated by s as the argument, and sets the integer and fractional
portions of the result in s+2 and s+1, respectively.

* The TAN value is indicated in a binary value, and negative values are indicated in two’s complements.
¢ If the calculation is performed normally, DER is equal to “0.”

* The fractional data is the value obtained by multiplying the actual value by 65,535.

Cautionary notes

* The argument is given in degrees in the 0° <s £360°. When s is equal to 90° or s is equal to 270°, H7FFF and HFFFF are set
for s+2 and s+1, respectively. If's falls outside the range, DER is equal to “1” and the operation will not be performed.
e [f s+1 and s+2 exceed the maximum value for the I/O number, DER is equal to “1”” and the operation will not be performed.

Program example

X2 DIF2
4N WR105 = 45 ]Z\ED 7;?1?2002
F 1l FUN 12 (WR105) [
WRO105 =45

FUN 12 (WRO0105)
]

Program description

* An angle of 45° is set in WR0105.

* TAN operation is performed at the leading edge of X00002, and the fractional portion of the result is set in WR0106 and the
whole number portion is set in WR0107 as binary values.

* Execution results: WR0107=H0001, WR0106=H0000, WR0105=H002D

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name ARC SIN function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN 13 (s)
DER | ERR | SD Y C
*[ASIN(s) ]
$ ° ° ° °
Command format Number of steps 160 <
FUN 13 (s) Condition Steps
*[ASIN (5) | — 3
Bit Word Double word %
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,CT WM DM | ©
Argument s uses up to s+2.
S . . O
(fractional portion)
otl A.rgument . o
(integer portion)
Function
s+2 s+l S
15 015 0
0° to 90°, 180° to 270° {1 SIN' | Integerportion |Fractionalportion

argument, and outputs s+2.

* Calculates the SIN~! value using the unsigned binary value designated by s (fractional portion) and s+1 (integer portion) as the

o The SIN"! value is described in degrees in the range of 0° to 90° and 180° to 270°.
e If the calculation is completed normally, DER is equal to “0.”
* The fractional data is the value obtained by multiplying the actual value by 65,535.

Cautionary notes |

* When the argument | s+1.s | > 1, DER is equal to “1” and operation will not be performed.
* When s+1 and s+2 exceed the maximum value for the I/O number, DER is equal to “1”” and operation will not be performed.

Program example |

X3 DIF3
I N

DR10 = HO000A4SE
FUN 13 (WR10)

LD X00003

AND DIF3

[

DR0010 =HO0000A48E
FUN 13 (WRO0010 )

]

Program description

* Set data in DR0010 (WR0010, WR0011).

« SIN! operation is performs at the leading edge of X00003, and the result is set in WR0012 as a binary value.
Execution results: WR0012=H0028, WR0011=H0000, WR0010=HA48E

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name ARC COS function

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN 14 (s)
DER | ERR | SD Y C
* [ ACOS (s) ]
$ ° ° ° °
Command format Number of steps 163 <
FUN 14 (s) Condition Steps
*TACOS (s) ] — 3
Bit Word Double word %
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,cCT WM DM | ©
Argument s uses up to s+2.
S . . O
(fractional portion)
otl A.rgument . o
(integer portion)
Function
s+2 s+l S
15 015 0
0° to 180° {—1 COS'| Integerportion |Fractional portion

« Calculates the COS™! value using the unsigned binary value designated by s (fractional portion) and s+1 (integer portion) as the
argument, and outputs s+2.

« The COS~! value is described in degrees in the range of 0° to 180°.
e If the calculation is completed normally, DER is equal to “0.”
* The fractional data is the value obtained by multiplying the actual value by 65,535.

Cautionary notes |

* When the argument | s+1.s | > 1, DER is equal to “1” and operation will not be performed.
* When s+1 and s+2 exceed the maximum value for the I[/O number, DER is equal to “1”” and operation will not be performed.

Program example |

X4 DIF4

4 h DR24 = HFFFFA871 LD  X00004
ot FUN 14 (WR24) AND DIF4

[

DR0024 = HFFFFA871
FUN 14 (WR0024)

]

Program description

* Set data in DR0024 (WR0024, WR0025).

. cos! operation is performs at the leading edge of X00004, and the result is set in WR0026 as a binary value.
Execution results: WR0026=H006E, WR0025=HFFFF, WR0024=HA871

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name ARC TAN function

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave Max
FUN 15 (s)
DER | ERR | SD Y C
* [ ATAN (s) |
$ ° ° ° °
Command format Number of steps 116 <
FUN 15 (s) Condition Steps
* [ ATAN (s) ] — 3
Bit Word Double word %
Usable I/O X | Y |R |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,cCT WM DM | ©
Argument s uses up to s+2.
S . . O
(fractional portion)
otl A.rgument . o
(integer portion)
Function
s+2 s+l S
15 015 0
0to 180° {—1 TAN| Integerportion |Fractionalportion

« Calculates the TAN~! value using the unsigned binary value designated by s (fractional portion) and s+1 (integer portion) as the
argument, and outputs s+2.

* The TAN"! value is described in degrees in the range of 0° to 90° and 180° to 270°.
e If the calculation is completed normally, DER is equal to “0.”
* The fractional data is the value obtained by multiplying the actual value by 65,535.

Cautionary notes |

When s+1 and s+2 exceed the maximum value for the I/O number, DER is equal to “1” and operation will not be performed.

Program example |

X5 DIF5

4 h DR30 = H00010000 LD  X00005
ot FUN 15 (WR30) AND DIF5

[

DR30 = H00010000
FUN 15 ( WR30)

1

Program description

* Set data in DR0030 (WR0030, WR0031).

« TAN! operation is performs at the leading edge of X00005, and the result is set in WR0032 as a binary value.
Execution results: WR0032=H002D, WR0031=H0001, WR0030=H0000

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name Check code calculation

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave
FUN 22 (s) DER | ERR SD \% Cc
J o o o . 1.6 n+458.5
Command format Number of steps (n : Data length)
FUN22 () Condition Steps
— 3
Bit Word Double word %
Usable /0 X | Y R, |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu,cCT WM DM | ©
s | Starting I/O O s uses up to s+6.
Function

* This command creates check code to be attached to serial communication message frame.
e Calculation type is specified in the parameter "s".

* Byte format (high or low byte) is specified in the parameter "s+1".

* Data address and data length are specified in "s+2", "s+3" and "s+4".

* Result data address is specified in "s+5" and "s+6".

Data to be calculated

S [0] Calculation type setting

]
] Byte format (data and result)

stl [0 | l 2

s+2 [ [2] VO type of data PR

s+3 | [3] /O address of data i i %

s+4 | [4] Data length E i E/

s+5 | [5] VO type of result | ; ‘go

s+6 | [6] /O address of result | i ;“.:
i 8
| |

Result (check code)
|
[0] Calculation type setting
Calculation type to be selected from 7 types as follwos.
Setting Calculation typpe Result (Check code)
HO0000 | (B1)+(B2)+ ... +(Bn) Byte (ex. 12)
HO0001 | (B1)+(B2)+ ... +(Bn) Word Normal (ex.1234)
HO0002 | (B1)+(B2)+... +(Bn) Word Byte swapped (ex.3412)
H0003 [ (B1)+ (B2)+... +(Bn) Word ASCII converted, normal (ex.3132)
H0004 | (B1)+(B2)+... +(Bn) Word ASCII converted, swapped (ex.3231)
H0005 [ (W1)+(W2)+ ... +(Wn) Word Normal (ex. 1234)
H0006 | (W1)+ (W2)+ ... +(Wn) Word Swapped (ex. 3412)
H0010 | {(Bl)xor(B2)}xor...xor(Bn) Byte (ex. 12)
H0011 | {(Bl)xor(B2)}xor...xor(Bn) Word ASCII converted, normal (ex. 3132)
H0012 | {(Bl)xor(B2)}xor...xor(Bn) Word ASCII converted, swapped (ex.3231)
HO0013 | {(W1)xor(W2)}xor...xor(Wn) Word Normal (ex. 1234)
H0014 | {(W1)xor(W2)}xor...xor(Wn) Word Swapped (ex. 3412)
Others | DATA Error (DER ON)

* [ ] indicates the display when the LADDER EDITOR is used.
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Chapter 8 Additional commands

Name Check code calculation

Function

[1] Byte format (data and result) :

Calculation starting byte position and result storing position are specified as below in case of byte oriented calculation.

Byte type Word type
Starting Word | (B1) (B2) (B1) (WL_H) | (WL L) (W1_H)
+1| (B3) (B4) (B2) (B3) (W2_H) | (W2_L) (WL_L) | (W2_H)
+2| (BS) (B6) (B4) (BS) (W3_H) | (W3_L) (W2_L) | (W3_H)
(W3_L)
(Wn_H)
+(m-1) | (Bn-1) (Bn) (Bn) (Wn_H) | (Wn_L) (Wn_L)
H : High byte
L : Low byte
Wn: | WnH][| WnL
<High byte> <Low byte>
Calculation starting byte Result storingposition
Hxx00 : Data storing starts from high byte
HO00xx : Calculation starts from high byte Hxx01 : Data storing starts from low byte *
HO1xx : Calculation starts from low byte Otbhers : Data Error (DER ON )
Others : DATA Error ( DER ON ) * If result is WORD, L-byte is stored in H-byte position
of the next word as below.
Setting value : HOOxx Setting value : HO1 xx
B B1 B2 B - B1 Setting value : Hxx00 Setting value : Hxx01
B3 e B2 B3 sp m |l - | B[ - [ [}
w Wi Wil - WI_h [ 101 I
w2 W11 W2_h o
Wa 1 - : Existing data
— [1]: Result

[2] I/O type of data :
Type  WR:HO000A, WL:HO000B, WM:H000C

[3] I/O address of data:
1/0 address HO0000 - HFFFF

[4] Data length :

Byte data : unit is byte (HO000 - HFFFF)
Word data : unit is word (HO000 - HFFFF)

[5] I/O type of result
Type  WR:HO000A, WL:HO000B, WM:H000C

[6] I/O address of result:
1/0 address H0000 - HFFFF
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Chapter 8 Additional commands

Name Check code calculation

Program example

< Sent data frame > Check code = XOR for each byte and ASCII conversion
[sTX] Data [0101000500] |cc.| cr|

(02) (30313031303030353030) (?) (0D)

<Sent data area>

WMO 0 2 30
WMI1 31 30
WM2 31 30
WM3 30 30
WM4 3 5 30
WM5 30 ? ?
WM6 7?7 ? 0 D
< Sample program >
R20  DIF20
- LD R020
_| I /1I Il\ WRO = H0011 —m H AND DIF20
WRI =H0101 — 2] [
WR2 = H000C } — [3] WRO = HO0011
WR3 = H0000 WRI1 = HO101
WR4 = 10 — 4] WR2 = HO000C
WRS = H000C ] — [5] WR3 = HO0000
WR6 = H0005 WR4 = 10
FUN 22 (WRO0) WR5 = H000C
WR6 = HO0005
FUN 22 (WRO0)

]

Program description

At a rising edge of R20, A check code is calculated and it stores in an internal output (WM5, WM6).
[1] Calculation type setting (Byte, ASCII, normal) : HOO11
[2] Calculation starts from L-byte
Data storing from L-byte : (H0101)
[3] Data address : WMO (HO00C, HO000)
[4] Data length : 10 bytes
[5] Result address : WMS5 (HO00C, HO005)

< Result >
WMO 0 2 3.0 30 31 30 31 30 30 30 35 30 30
WMI 301 30 01
WM2 31 30 31
WM3 30 30 00 o
WM4 35 30 00
WMS5 30 30 30
WM6 3 5 0 D 05 |
35
T 30 3|5 <= ASCII <= 05
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Chapter 8 Additional commands

Name Check code verifying

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 Ave
FUN 23 (s) DER | ERR SD \% Cc
X ° ° ° o 1.6n+474.7
Command format Number of steps (n : Data length)
FUN23 () Condition Steps
— 3
Bit Word Double word %
Usable I/0 X | Y |R, |TD,SS, |WX|WY|WR, | TC | DX | DY |DR, % Other
M |cu, CT WM DM | ©
s | Starting I/O O s uses up to s+9.
Function

* This command verifies check code attached in received message frame.
e Calculation type is specified in the parameter "s".
* Byte format (high or low byte) is specified in the parameter "s+1".
* Data address and data length are specified in "s+2", "s+3" and "s+4".
* Check code specified in "s+5" and "s+6" is compared with calculated check code, and result is stored in the address specified
in "st7".
Data to be calculated

s [0] Calculation type setting | 1
s+1 | [1] Byte format (data) ! ' g
s+2 | [2] 1O type of data ' s
s+3 | [3] 1O addressof data ! i '§
s+4 | [4] Datalengh | S
1
s+5 | [5] L/O type of check code ! ' %0
s+6 | [6] 1/O address of check code ! i
=
s+7 | [7] Verified result ! |8
s+8 | [8] Calculation result I_v_
s+9 [ [9] Calculation result Check code
[0] Calculation type setting :
Calculation type to be selected from 7 types as follows.
Value Calculation type Result (Check code)
H0000 | (B1)+(B2)+ ... +(Bn) Byte (ex. 12)
HO0001 | (B1)+ (B2)+ ... +(Bn) Word | Normal (ex.1234)
H0002 | (B1)+(B2)+ ... +(Bn) Word | Byte swapped (ex.3412)
HO0003 | (B1)+ (B2)+ ... +(Bn) Byte ASCII converted, normal (ex.3132)
HO0004 | (B1)+ (B2)+ ... +(Bn) Byte ASCII converted, swapped (ex.3231)
HO0005 | (W1)+ (W2)+ ... +(Wn) Word | Normal (ex. 1234)
HO0006 | (W1)+ (W2)+ ... +(Wn) Word | Swapped (ex. 3412)
HO0010 | {(Bl)xor(B2)}xor ... xor(Bn) Byte (ex. 12)
HO0011 | {(B1l)xor(B2)}xor ... xor(Bn) Byte ASCII converted, normal (ex. 3132)
HO0012 | {(Bl)xor(B2)}xor ... xor(Bn) Byte ASCII converted, swapped (ex.3231)
H0013 | {(Wl)xor(W2)} xor ... xor(Wn) Word | Normal (ex. 1234)
HO0014 | {(W1)xor(W2)}xor ... xor(Wn) Word Swapped (ex. 3412)
Others | DATA Error (DER ON)

* [ ] indicates the display when the LADDER EDITOR is used.
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