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O Warranty period and coverage

O

O

The warranty period is the shorter period either 18 months from the date of manufacture or 12 months from the
date of installation.
However within the warranty period, the warranty will be void if the fault is due to;

(1) Incorrect use as directed in this manual and the application manual.

(2) Mafunction or failure of externa other devices than this unit.

(3) Attempted repair by unauthorized personnel.

(4) Natural disasters.
The warranty is for the PLC only, any damage caused to third party equipment by malfunction of the PLC is not
covered by the warranty.

Repair

Any examination or repair after the warranty period is not covered. And within the warranty period any repair and
examination which results in information showing the fault was caused by any of the items mentioned above, the
repair and examination cost are not covered. If you have any questions regarding the warranty please contact either
your supplier or the local Hitachi Distributor. (Depending on failure part, examination might be impossible.)

Ordering parts or asking questions

When contacting us for repair, ordering parts or inquiring about other items, please have the following details
ready before contacting the place of purchase.

(1) Mode

(2) Manufacturing number (MFG no.)

(3) Details of the malfunction

Warning

(1) Thismanua may not be reproduced in its entirety or any portion thereof without prior consent.
(2) The content of this document may be changed without notice.

(3) Thisdocument has been created with utmost care. However, if errors or questionable areas are found, please
contact us.

MS-DOSO, Windows[1, and Windows NTO are registered trademarks of America and other registered countries
of Microsoft Corp. of the United States.




Safety Precautions

Read this manual and related documents thoroughly before installing, operating, performing preventive maintenance or
performing inspection, and be sure to use the unit correctly. Use this product after acquiring adequate knowledge of the
unit, al safety information, and all cautionary information. Also, make sure this manual enters the possession of the
chief person in charge of safety maintenance.

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

. Cases where if handled incorrectly a dangerous circumstance may be created, resulting in
@ DANGER yadamg > J

possible death or severe injury.

. Cases where if handled incorrectly a dangerous circumstance may be created, resulting in
CAUTION

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

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

In any case, they both contain important information, so please follow them closely.

Icons for prohibited items and required items are shown below:;

® : Indicates prohibited items (items that may not be performed). For example, when open flames are prohibited,
@ isshown.

0 : Indicates required items (items that must be performed). For example, when grounding must be performed,

9 is shown.

1. About installation

/\ CAUTION

o Use this product in an environment as described in the catalog 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 electric shock, fire or malfunction.

o Performinstallation according to this manual.
If installation is not performed adequately, it may result in dropping, malfunction or an operational error in the
unit.

o Do not allow foreign objects such as wire chips to enter the unit.
They may become the cause of fire, malfunction or failure.




. About wiring

@ REQUIRED

Always perform grounding (FE terminal).
If grounding is not performed, thereisarisk of electric shocks and malfunctions.

/\ CAUTION

Connect power supply that meets rating.
If a power supply that does not meet rating is connected, fire may be caused.

The wiring operation should be performed by a qualified personnel.
If wiring is performed incorrectly, it may result in fire, damage, or electric shock.

. Precautions when using the unit

<> DANGER

Do not touch the terminals while the power is on.
Thereisrisk of electric shock.

Structure the emergency stop circuit, interlock circuit, etc. outside the programmable controller (hereinafter
referred to as PLC).

Damage to the equipment or accidents may occur due to failure of the PLC.

However, do not interlock the unit to external load viarelay drive power supply of the relay output module.

/\ CAUTION

When performing program change, forced output, RUN, STOP, etc., while the unit is running, be sure to verify
safety.
Damage to the equipment or accidents may occur due to operation error.

Supply power according to the power-up order.
Damage to the equipment or accidents may occur due to malfunctions.




4. About preventive maintenance

<> DANGER

« Do not connect the @), O of the battery in reverse. Also, do not charge, disassemble, heat, placein fire, or
short circuit the battery.
Thereisarisk of explosion or fire.

® PROHIBITED

¢ Do not disassemble or modify the unit.
These actions may result in fire, malfunction, or malfunction.

/\ CAUTION

o Turn off the power supply before removing or attaching modul&/unit.
Electric shock, malfunction or failure may result.




Revision History

No. Description of Revision Date of Revision Manual Number

1 M odules devel oped as second step were added. 1999/05 O

2 Modules developed as third step and the EH-CPU448 were added. 2000/06 NJI-281B(X)
3 The description that it apol ogized was modified. 2001/01 NJI-281C(X)
4 A precaution about EH-CPU448 was added. 2001/04 NJI-281D(X)
5 Description which runs short was added. 2001/10 NJI-281E(X)
6 The description that it apologized was modified 2002/06 NJI-281F(X)
7 Description of Enhanced CPU(EH-CPU*** A) was added. 2002/08 NJI-281G(X)
8 Description of hew modules(EH-CPU5**, EH-BS*A, EH-IOCH, 2003/09 NJI-281H(X)

and 3 1/0) were added.
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Chapter 1 Features

Chapter 1  Features

1.

Compact and space saving

The EH-150 has redlized a compact size; 372.5 mm (W) x 100 mm (H) x 109 mm (D) with 1,024 1/Os. The
standard 1/0 modul e accommodates both aterminal block and LED display as standard, the same as our previous
series of programmable controllers. It can also beinstalled on aDIN rail.

Each moduleis enclosed in a capsule-type case for easier handling. By introducing a curved line on the front
cover, the system can be neatly consolidated into an ultra high-tech image.

2 communication ports provided as standard

The EH-150 comes standard with 2 communication ports (seria port 1 and serial port 2) supported by the same
type communication method as that for connecting a programming device (persona computer). The display and
programming device sold in the market that have been developed for the H series can both be used simultaneously
to seamlessly construct a system.

The setting for the port 1 can be changed, which alowsiit to function as a general -purpose port that can be
controlled by the user program. A communication program can be created for the specific device connected
(printer, bar code reader, etc.).

Built-in modem connection interface function

The EH-CPU208(A)/308(A)/316(A)/448(A)/516/548, with a modem connected to the port 1, can communicate
with adistant location viacommercia phonelines. A system located some distance away can be monitored from
an office or amonitor room.

Built-in RS-422/485 interface

By setting the special internal output, serial port 1 can perform communication as an RS-422/485 interface. By
using the RS-422/485 interface, a small data link system can be formed between CPU modules or with personal
computersvia 1:N connection. (Supported by EH-CPU308(A)/316(A)/448(A)/516/548)

State-of-art technology and functions have been packed in a compact size.

The EH-150 contains 32-bit RISC processor (Super H series made by Hitachi, Ltd.) that allows high-speed
operations. The user program is stored in FLASH memory so that the user program can be retained in case the
battery goes dead. However, batteries are necessary when backing up the data memory.

Compatibility with H-series protects software properties

The EH-150 was devel oped as part of the H-series family. Those who are currently using the H-series can create
and debug programs using the same concepts as they are now. Those who use the EH-150 for the first time, will
find that using the H-series programmable controller will greatly broaden the applications of the software
properties when they seek to expand their system in the future.

Memory board function is supported

The EH-CPU308(A)/316(A)/448(A)/516/548 can use the new memory boards (EH-MEMP/MEMD) that have
been made available. The EH-MEMP is capable of storing up to 48 k steps of user programs. Also, by using the
program transfer function, the programs can be copied without the use of periphera devices. Furthermore, the
EH-MEMD is capable of storing a maximum of 384 k words of data.

When using amemory board, the contents of the memory board are not changed during transfer of programs from
peripheral devices or when RUN isin progress. (Only the program within the CPU will be changed.) If changes
are necessary, copy the program within the CPU using the program transfer function of the memory board.

PID operation function is supported

PID control can be performed without the use of additional modules. A variety of process inputs and outputs can
be supported by directly controlling the analog I/0 module. By using this function, continuous control targets
such as temperature and flow rate can be controlled in a prompt and smooth manner. (Supported by EH-
CPU308(A)/316(A)/448(A)/516/548)

1-1



Chapter 1 Features

Ease of use to facilitate incorporation into other devices

The EH-150 is designed so that it can be installed on easy-to-use DIN rails.

The user programs can be retained even if he or she does not wish to use a battery with the system.

The EH-150 supports a“Online change in RUN” function that allows the user to change the program whileit is
running.

The standard I/0O module uses a removable terminal block, which reduces wiring working drastically. LEDs are
provided as standard to check operation status and wiring. Further, the battery can be replaced without having to
remove the CPU module from the base unit. The battery is replaced from the front simply by opening the cover of
the CPU module.

1-2



Chapter 2 System Configuration

Chapter 2

System Overview

|2.1 Stand alone system

The EH-150 is a modul e-type programmable controller with the basic configuration shown in Figure 2.1.

1] Power supply module 2] CPU module 3] 1/O modules
4] Basic base
o__° lof[a1]2]3[4 6|l7[8[9[10]]
- [ s
J © ] o
7] 110 controller No.1 5] Expansion base
AN
1] Power supply module 9 © O]
\\\ N 6] Expansion cable
:
7] 110 controller No.2 5] Expansion base
\
1] Power supply module 9 . O]
\\\ Il 6] Expansion cable
e )
7] 110 controller No.3 5] Expansion base
AN
1] Power supply module 9 . O]
\\\ N 6] Expansion cable
BE :
7] 110 controller No.4 5] Expansion base
AN
1] Power supply module 9 . O]
\\\ }
BE :
Figure 2.1 EH-150 System configuration diagram
No. Device name Description of function
1] | Power module Converts power supply to the power to be used within the EH-150.
2] | CPU module Performs operations based on the contents of the user program, receives input and controls output.
3] |[1/O module Input module, output module, analog module, etc.
4] |Basic base Base in which the power module, CPU module, I/0 module, etc. are loaded.
5] |Expansion base Base in which the power module, 1/O controller, I/O module, etc. are loaded.
6] |Expansion cable Cable that connects the I/O controllers for the basic base and expansion base.
7] [1/O controller Interface with expansion base and CPU module.

*  The basic base 4] and expansion base 5] are the same product.

M aximum system configuration

Expansion base 11 slot base Max. slot number
CPU104(A) 0 Not supported 8
CPU208(A), 308(A), 316(A), CPU448(A) 1 Not supported 16 (8x2)
CPU516 2 Supported 33 (11x3)
CPU548 4 Supported 55 (11x5)
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Chapter 2 System Configuration

|2.2 Compatibility

Since the enhanced version products, EH-IOCH, EH-BS3A, 5A, 8A, has upper compatibility with standard products
(previous products: EH-IOC, EH-BSS3, 5, 8), the both can be mixed within the previous range of expansion, such as one

expansion base, 16 dotstotal

, slot 0-2 for communication slot.

If system configuration is beyond this range, such as 2™ to 4" expansion base, 11 slot base used and slot 0-7 for
communication slot, be sure to use CPU5xx, EH-IOCH, EH-BS3A, 5A, 8A, 11A only.
(* Communication slot : Special slot for communication modules.)

2" to 4™ exp. base, 11 dot base used,
0to 7 for communication dot, 2 m exp. cable

2rd  Exp. base

Enhanced products

CPU516, 548

EH-IOCH

EH-BS3A, BS5A, BS8A, BS11A
EH-CBO5A, 10A, 20A

4th  Exp. base
3/5/8/11 slot
3/5/8/11 slot

3/5/8/11 slot

3/5/8/11 slot
3/5/8/11 slot

/

1% exp base, max. 8" 2 dot,
0to 2 for communication dot, 1 m exp. cable

Enhanced products

CPUS16, 548
EH-10CH

EH-BS3A, BS5A, BS8A
EH-CBO05A, 10A

12 Exp. base

o

Standard products
CPU104/A, 208/A, 308/A,
CPUB3L16/A, 448/A
EH-10C

EH-BS3, BS5, BS8
EH-CB10

Possible to
mix

"Standard products’ and "Enhanced products' specified as follows.

Standard products Enhanced products
CPU CPU104(A) / CPU208(A) / CPU516 / CPU548
CPU308(A) / CPU316(A) /
CPU448(A)
Base EH-BS3/BS5/BS8 EH-BS3A / BS5A / BS8A / BS11A
I/O controller EH-10C EH-10CH
Expansion cable EH-CB10 EH-CBO5A / CB10A / CB20A

* |f both CPU and basic base are enhanced products (incl. EH-BS11A), communication slot on basic baseis effective even if
expansion bases are standard products.
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Chapter 2 System Configuration

|2.3 Network system

The EH-150 enables various network systems shown in Figure 2.2.

\ - Server/ PC

Upper network Information standard network Ethernet
| | | I
CPU network H-series CPU link network (coaxial/Optical fiber)
Open network FL-net

| i |

'd g

Positioning system ] DeivceNet J [PROFIBUS] [Uni-wriesystem ]

\ .

Lower network High speed/long distance network PROFIBUS
(12Mbps:100m, 9.6kbps:1200m)
Many kind of devices such as Inverter, DeviceNet

Figure 2.2 EH-150 Network diagram
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Chapter 3 Specifications

Chapter 3

Specifications

|3.1 General Specifications

Iltem Specification
Power AC receiving power 100/110/120 V AC (50/60 Hz), 200/220/240 V AC (50/60 Hz)
voltage DC receiving power 24V DC
Power voltage fluctuation range 85t0264 V AC wide range

21.6t026.4V DC

Allowabl e instantaneous power
failure

85t0 100 V AC: for amomentary power failure of lessthan 10 ms, operation continues
100 to 264 V AC: for amomentary power failure of less than 20 ms, operation continues

Operating ambient temperature

0 to 55 °C (Storage ambient temperature -10 to 75 °C)

Operating ambient humidity

20t0 90 % RH (no condensation)
(Storage ambient humidity 10 to 90 % RH (no condensation))

Vibration resistance

Conformsto J'S C 0911 (16.7 Hz double amplitude 3 mm X, Y and Z each direction)

Noise resistance

O Noisevoltage 1,500 Vpp Noise pulsewidth 100 ns, 1 us
(Noise created by the noise simulator is applied across the power supply modul€'s input
terminals. Thisis determined by this company's measuring methods.)

O Based on NEMA ICS 3-304 (with the exception of input module)

O Static noise: 3,000 V at metal exposed area

Insulation resistance

20 M Q or more between the AC externa terminal and case ground (FE) terminal
(based on 500 V DC mega)

Dielectric withstand voltage

1,500 V AC for 1 minute between the AC external terminal and case ground (FE) terminal

Grounding

Class D grounding (ground with power supply module)

Usage environment

No corrosive gases, ho excessive dust

Structure

Open, wall-mounted type

Cooaling

Natural air cooling
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|3.2 Function Specifications

The functions available in the EH-150 are described in the table below.

No. Item Description of function
1 |Basicfunctions The following functions can be achieved when constructing a system using the EH-150.

1] Aninput signd isreceived 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 information during the process can be retained in the internal output area.

2] After power is supplied to the main module and system beginsto run, the operation described
aboveis performed continuously until the power is shut off or the system stops running.

3] Theinformation retained internally can be extracted by a device connected externally or can be
set in other information. Also, thisinformation isinitialized at the time the system begins
running, but it can also be retained according to user settings.

4] Operating status can be confirmed with the LED display of the CPU module or 1/0 module or
with an external device that is connected.

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

1] Setting switch (CPU module€)

This sets the CPU communication function setting and operation mode, etc. 1t can aso instruct
run and stop.

2] LED display (Power module, CPU module, 1/0 modul€)

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

3] Connector (CPU module, basic base, 1/0 controller)

This can connect external devices using RS-232C, etc. It can also add 1/0 modules.

4] Termina block (Power module, 1/0 module)

This performs the connections for supplying power, and for exchanging 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 I/O
If 64-point module is used, EH-CPU104 is able to handle 512 points, and EH-CPU208(A)
/308(A)/316(A)/448(A) is 1,024 points, CPU516 is 2,112 points, and CPU548 is 3,520 points.
Input isindicated by X, WX, DX and output isindicated by Y, WY, DY.

2] Interna outputs
These are areas for temporarily storing information. The I/O numbersare M, WM, DM, R, WR,
DR, €tc.

3] A timer and a counter are provided internally.

4] Array (only corresponding to substitution statement)

Array of 1/0 numbers can be indicated by placing parentheses ( () ) around them.
4 | User program The program where the control contents have been described can be stored. The memory for thisis
memory in the CPU module and the capacity differs for each CPU module.

1] The memory has afunction whereby its contents are retained even if the battery dies. Because
of this, it is necessary to initialize the memory since it may have uncertainties right after the unit
is purchased.

2] Programming is performed using the programming software (LADDER EDITOR) and
peripheral device, etc. for the H-series programmable controllers.

3] The commands that can be used are those designated by the H-series ladder. Refer to thelist of
EH-150 commands for details.

5  |Back-up memory The contents of a user program can be maintained without a battery.

1] A battery isnot required to retain the contents of the user program. Always store the created
programs to a floppy disk, etc. just in case something unexpected occurs.

2] When auser program is transferred from a peripheral device or the contents of a user program
are changed in the RUN state, the EH-CPU448 writes the user program to the back-up memory
without disturbing CPU running. It takes approximately two minutes to write the user program
to the back-up memory.

* To protect auser program while writing it to the back-up memory (while the special internal
output R7EF stays“1"), do not turn off the power of the system.
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No.

Item

Description of function

Back-up memory

3]

Several setting, such as communication port (WRF036, WRF037), system
processing time (WRF038) and clear mode for link area (WRFO7E), are
automatically saved to the backup memory if they are changed.

* WRF037 is valid only when just after power ON.

] A Note

FLASH memory is used for the backup memory. If such special internal output values
in FLASH memory are changed frequently by user program, the lifetime of FLASH
memory will be shorter. Please refer to the chapter 13 in details.

Control method

With the EH-150, the user programs are batch converted when operation begins, and the programs

1]

2]

3]

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

The method used for 1/0 datais that after the 1/0O data (information) is scanned (execution from
the head of the program to the end), it is updated in group (refresh method). If refresh of
external /O isrequired in the middle of scanning, use the refresh command.

Apart from the program that will be normally executed, a periodic scan program which
interrupts the normal program at set time intervals and is executed, can be created. Thetime
intervals are 10 ms, 20 ms, and 40 ms. (The EH-CPU448(A)/516/548 supports 5 ms.)

The user program is executed from the head of the program to the end, and is once again
repeated after the system processing that updates the lapsed timer value, refreshes /O, and
performs communication with peripheral devices, has been performed.

Run/stop control

Running and stopping of the CPU moduleis normally performed by the user.

1]
2]

3]

4

9]

6]

Turn the RUN switch on to begin operation. Turn the switch off to stop operation.

The start and stop operation can be performed via communication from peripheral devices (PC)
by changing to the REMOTE mode using the setting switch.

The start and stop operation can be performed with designated external inputs or internal
outputs by designating operation control inputs with a programming device.

Apart from the above described operation, if amalfunction is detected in the system whileit is
running, operation stops and the outputs are shut down (OFF).

If the 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 EH-150, 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 EH-150.

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 asis,
turn off the outputs and then stop.

When the power has been cut off for longer than the time allowed for instantaneous 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 ensure operation
resumes correctly, have the power remain off for 1 minute or longer.

Operation parameters

Each type of condition for operating the EH-150 can be set. The possible settings for operation
when an error occurs are given below.

1]
2]

3]
4

Operation can be continued when 1/0 information does not match.

Overload check time can be set. Theinitial valueis 100 ms and operation stops when the time
for one scan takes longer than the set overload check time. (overload error)

Operation can be made to continue when an overload error occurs.

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

And, the setting below is possible.

1]
2]
3]

The name of the user program can be registered.
A password can be set up so that athird party cannot reference the program.

It is necessary to register the type of 1/0 module used as an 1/0 assignment table. In order to
create this I/O assignment table, the type of 1/0 module that is connected can be read.
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No. Item Description of function

9 | Onlinechangein A section of aprogram can be revised whileit is running.

RUN 1] If revision is done with a programming device and the online change is performed in RUN, 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 acontrol command is to be included in the revisions to the program, make the changes
after first performing the control command change procedure in the programming device and
checking for safety.

3] Until operation starts to continue with the new program, a‘ halt period’ occurs when the module
does not run. External input information is not being received during thistime, so leave plenty
of alowance in the timing for executing a online change in RUN.

10 |Forced set/reset Forced set and forced reset of the designated 1/O can be performed from the programming device
connected to the CPU module.

11 | Forced output Output can be forced with respect to the designated |/O number from the programming device
connected to the CPU module. For I/O that are not designated, outputs are shut off.

12 | Cdendar clock EH-CPU208(A)/308(A)/316(A)/448(A)/516/548 has a calendar clock function.

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

(Not supported by | 51 There s afunction for making adjustmentsin 30 second units.

EH-CPU104(A)) 3] When abattery isnot installed, the calendar clock information is not retained when power goes
off. The calendar clock must be set again.

13 | Dedicated port Thisisacommunication port with dedicated protocol for the H-series. The communication
command called the task code is defined in the port.

1] A programming device can be connected.

2] The portsthat can be used as dedicated ports are Port 1 and Port 2. Transmission speed, etc. can
be switched using the setting switch.

14 | General-purpose port | Thisisaserial port that can be controlled by the user program. The various settings for
communication, actual transmit and receive processing are carried out by the user program. Port 1
can be assigned for this function by switching the setting switch.

15 | Modem control A modem can be connected externally for use. It becomes operable when something arrives from

(TheEH-CPU 104/ outside, and after that, task code communication can be performed.

104A arenot supported) | When transmitting from the EH-150, set the port as a general-use port and have it controlled

independently with the user program.

Port 1 can be assigned for this function by switching the setting switch.

16 | Self-diagnosis Self-diagnostic tests for the following items are performed:

1] Microcomputer check

2] System program area check

3] Memory check

4] User program check

5] Interna output area check

6] Mounted I/O check

17 | Abnormal handling | When an abnormal occurs, the error code that shows the error contents are output to specia internal

output WRFOO0O as a hexadecimal value. Also, the error isindicated to the outside by the ERR
lamp, etc. If the error level is high, the CPU stops operation, but depending on the error, the
operation may be continued using user settings.

If multiple errors occur, the error code with higher error severity is set. The detailed information is
also set to the specia internal output. Also, thisinformation is always recorded in the power failure
memory, so the information can be referenced even after the power is cut off. (However, abattery is
required.) The clearing of the error information can be conducted by turning on R7EC.
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No.

Item

Description of function

18

Task code

By combining individual task codes, the following functions can be realized by the program
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 (al clear, batch transfer, etc.)

4] Memory read (reading of programs, €tc.)

5] Response (various responses from CPU)

19

Command

Programming can be performed for various purposes and uses by combining ladders and the
command language.

20

Setting of System execution
time (only EH-CPU104A/
208A/308A/316A/448(A)/51
6/548)

EH-150 series CPU executes by periodic 10ms. Conventionally CPU executes system
processing for peripheral equipment communication in former 5ms and user program
operation in after 5 ms.

Enhanced CPU can set any system processing time from 1 to 8 ms. The default is2ms, in
which calculation process becomes higher priority, thus scan time becomes faster and
system processing time becomes slow. Set the value according to your application system.

See chapter 0.2.4 Setting System Processing Time / 8.1.2 Setting System Processing Time.

Note:

The EH-150 does not support some functions that are supported by the rest of the H series (debugging, tracing, forcing and

simulation functions).

Don't select the tracing function among them, because an occupy error will occur when peripheral devices are used and the
trace function is selected. If an occupy error should occur, recover by first going off-line and then going back on-line and

reconnecting.
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|3.3 Performance Specifications

Model Type EH-CPU104/104A EH-CPU208/208A
Control CPU 32-bit RISC processor
specifications | processing method Stored program cyclic method
Processing | Basic commands 1.0 ps‘command
speed Application commands Severa 10 ps/command
User program memory 3.5k steps | 7.6 k steps
Operation Command | Basic commands 39 typessuch asLD, LDI, AND, ANI, OR, ORI, ANB, ORB, OUT, MPS,
processing language MRD, MPP
specifications Avrithmetic command 59 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
Ladder Basic commands 39types, suchas H F H/F 4 F 4/F
L H/B e —oo
Arithmetic command 59 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
1/O processing | External 1/0 processing method Refresh processing
specifications  [1/0 64 points 1/0 module 512 points max. 1,024 points max.
Expansion unit Not supported 1
Interna Bit 1,984 points (RO to R7BF)
output Word 4,096 words 8,192 words
(WRO to WRFFF) (WRO to WR1FFF)
Specid Bit 64 points (R7C0 to R7FF)
Word 512 words (WRFOO00 to WRF1FF)
CPU link 16,384 points 1,024 words x 2 loops
(LO to L3FFF/L10000 to L 13FFF, WLO to WL3FF/WL 1000 to WL 13FF)
Remote 1/0 -
Bit/word shared 16,384 points 1,024 words (MO to M3FFF, WMO0 to WM 3FF)
Timer and | Number of points 512 points (TD + CU) (TD isup to 256 points *1)
counter Timer set value 0 to 65,535, time base 0.01s, 0.1s, 1s
(64 points are maximum for 0.01 s. *2)
Counter set value 1to0 65,535
Edge detection 512 points (DIFO to DIF511: decimal)
+ 512 points (DFNO to DFN511: decimal)
Peripheral Program method Command language, ladder diagram
devices Peripheral device Programming software (LADDER EDITOR DOS version/Windows® version)
Command language programmer, Portable graphic programmer, Graphic input
device
Maintenance Self-diagnosis PC abnormal (LED display): microcomputer error, watchdog timer error,
functions memory error, program error, system ROM/RAM error, scan time

monitoring, battery under-voltage detection, and others

*1. The same numbers cannot be shared by the time and the counter. TD is 0 to 255.
*2: Only timers numbered 0 to 63 can use 0.01sfor their time base.
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Model Type EH-CPU308/308A EH-CPU316/316A
Control CPU 32-bit RISC processor
specifications | processing method Stored program cyclic method
Processing | Basic commands 1.0 ps‘command
speed Application commands Severa 10 ps/command
User program memory 7.6 k steps | 15.7 k steps
Operation Command | Basic commands 39 typessuch asLD, LDI, AND, ANI, OR, ORI, ANB, ORB, OUT, MPS,
processing language MRD, MPP
specifications Avrithmetic command 59 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
Ladder Basic commands 39types, suchas H H/F 4 F 4/F
4B d/e -] —od
Arithmetic command 59 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
1/0 processing | External 1/0 processing method Refresh processing
specifications  (1/0 64 points /O module 1,024 points maximum | 1,024 points maximum
Expansion unit 1
Interna Bit 1,984 points (RO to R7BF)
output Word 17,408 words 22,528 words
(WRO to WR43FF) (WRO to WR57FF)
Special Bit 64 points (R7C0 to R7FF)
Word 512 words (WRF000 to WRF1FF)
CPU link 16,384 points 1,024 words x 2 loops
(LO to L3FFF/L10000 to L 13FFF, WLO to WL3FF/WL 1000 to WL 13FF)
Remote 1/0 -
Bit/word shared 16,384 points 1,024 words (MO to M3FFF, WMO0 to WM 3FF)
Timer and | Number of points 512 points (TD + CU) ( TD isup to 256 points*1)
counter Timer set value 0 to 65,535, time base 0.01s, 0.1s, 1s
(64 points are maximum for 0.01 s. *2)
Counter set value 1to0 65,535
Edge detection 512 points (DIFO to DIF511: decimal)
+ 512 points (DFNO to DFN511: decimal)
Peripheral Program method Command language, ladder diagram
devices Peripheral device Programming software (LADDER EDITOR DOS version/Windows® version)
Command language programmer, Portable graphic programmer, Graphic input
device
Maintenance Self-diagnosis PC abnormal (LED display): microcomputer error, watchdog timer error,
functions memory error, program error, system ROM/RAM error, scan time

monitoring, battery under-voltage detection, and others

*1:  The same numbers cannot be shared by the time 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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Model Type EH-CPU448/448A
Control CPU 32-bit RISC processor
specifications Processing method Stored program cyclic method
Processing | Basic commands 0.1 ps/command
speed Application commands Several 10 ps‘command
User program memory 485k steps
Operation Command | Basic commands 39 typessuch asLD, LDI, AND, ANI, OR, ORI, ANB, ORB, OUT,
processing language MPS, MRD, MPP
specifications Arithmetic command 113 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
Ladder Basic commands 39types, suchas | H/k 4k 4/
H kR H/Re s —o
Arithmetic command 113 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
1/0 processing External 1/0 processing method Refresh processing
specifications 110 64 points 1/0 module 1,024 points maximum
Expansion unit 1
Interna Bit 1,984 points (RO to R7BF)
output Word 50,176 words (WRO to WRC3FF)
Special Bit 64 points (R7CO0 to R7FF)
Word 512 words (WRF000 to WRF1FF)
CPU link 16,384 points 1,024 words x 2 loops
(LO to L3FFF/L10000 to L13FFF, WLO to WL3FF/WL1000 to
WL 13FF)
Remote 1/0 -
Bit/word shared 16,384 points 1,024 words
(MO to M3FFF, WMO0 to WM 3FF)
Timer and | Number of points 512 points (TD + CU) (TD isup to 256 points *1)
counter Timer set value 0 to 65,535, timer base 0.01s, 0.1s, 1s
(64 points are maximum for 0.01 s. *2)
Counter set value 1 to0 65,535 times
Edge detection 512 points (DIFO to DIF511: decimal)
+ 512 points (DFNO to DFN511: decimal)
Peripheral Program method Command language, ladder diagram
devices Peripheral device Programming software (LADDER EDITOR DOS version/Windows®
version)
Command language programmer, Portable graphic programmer, Graphic
input device
Maintenance Self-diagnosis PC abnormal (LED display): microcomputer error, watchdog timer error,
functions memory error, program error, system ROM/RAM error, scan time

monitoring, battery under-voltage detection, and others

*1:  The same numbers cannot be shared by the timer and the counter. TD is0 to 255.
*2: Only timers numbered 0 to 63 can use 0.01s for their time base.
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Model Type EH-CPU516 EH-CPU548
Control CPU 32-bit RISC processor
specifications | processing method Stored program cyclic method
Processing | Basic commands 0.1 ps/command
speed Application commands Severa 10 ps/command
User program memory 15.7 k steps | 48.5 k steps
Operation Command | Basic commands 39 typessuch asLD, LDI, AND, ANI, OR, ORI, ANB, ORB, OUT, MPS,
processing language MRD, MPP
specifications Avrithmetic command 59 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
Ladder Basic commands 39types, suchas H H/F 4 F 4/F
4B d/e -] —od
Arithmetic command 59 types such as arithmetic (+ — x + =, etc.), jump, subroutine, division,
Application commands extraction, etc.
1/0 processing | External 1/0 processing method Refresh processing
specifications  (1/0 64 points /O module 2,112 points maximum 3,520 points maximum
Expansion unit 2 4
Interna Bit 1,984 points (RO to R7BF)
output
Word 22,528 words 50,176 words
(WRO to WR57FF) (WRO to WRC3FF)
Special Bit 64 points (R7CO0 to R7FF)
Word 512 words (WRF000 to WRF1FF)
CPU link 16,384 points 1,024 words x 2 loops
(LO to L3FFF/L10000 to L 13FFF, WLO to WL3FF/WL 1000 to WL13FF)
Remote 1/0 512 points x 4 master stations
Bit/word shared 16,384 points 1,024 words (MO to M3FFF, WMO0 to WM 3FF)
Timer and | Number of points 512 points (TD + CU) (TD isup to 256 points *1)
counter 2,048 points (TM)
Timer set value 0 to 65,535, time base 0.01s, 0.1s, 1s
(64 points are maximum for 0.01 s. *2)
Counter set value 1to0 65,535
Edge detection 512 points (DIFO to DIF511: decimal)
+ 512 points (DFNO to DFN511: decimal)
Peripheral Program method Command language, ladder diagram
devices Peripheral device Programming software (LADDER EDITOR DOS version/Windows® version)
Command language programmer, Portable graphic programmer, Graphic input
device
Maintenance Self-diagnosis PC abnormal (LED display): microcomputer error, watchdog timer error,
functions memory error, program error, system ROM/RAM error, scan time

monitoring, battery under-voltage detection, and others

*1:  The same numbers cannot be shared by the time 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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Chapter 4

Product lineup

|4.1 Product lineup List

(1) Basic devices

Table 4.1 List of system equipment (1/2)

Product Type Specification assi gr?m ent Remarks
CPU module EH- 512 1/0O points max.*1, 4 k steps, 1.0us/basic command ad Fixed position *2
CPU104(A) |(No exp. base possible.)
EH- 1,024 1/0 points max.*1, 8 k steps, 1.0ps/basic command, ad
CPU208(A) |clock function, 1 exp. base, modem control function
EH- 1,024 1/O points max.*1, 8 k steps, 1.0us/basic command,
CPU308(A) |clock function, 1 exp. base, modem control function, Memory board
function, RS-422/485 port, PID command, floating point operation
EH- 1,024 1/O points max.*1, 16 k steps, 1.0ps/basic command, O
CPU316(A) |clock function, 1 exp. base, modem control function, Memory board
function, RS-422/485 port, PID command, floating point operation
EH- 1,024 1/O points max.*1, 48 k steps, 0.1ps/basic command,
CPU448(A) |clock function, 1 exp. base, modem control function, Memory board
function, RS-422/485 port, PID command, floating point operation
EH-CPU516 |2,112 1/O points max.*1, 16 k steps, 0.1ps/basic command, 0
clock function, 2 exp. base, modem control function, Memory board
function, RS-422/485 port, PID command, floating point operation
EH-CPU548 |3,520 I/O points max.*1, 48 k steps, 0.1us/basic command, ad
clock function, 4 exp. base, modem control function, Memory board
function, RS-422/485 port, PID command, floating point operation
Memory board |EH-MEMP *4 |Program capacity 48 k steps ad Mounted on
EH-MEMD *4|Program capacity 16 k steps, Data capacity 384 k words O optional slot *2
1/0 controller  |EH-IOCH 1/0O control module, 1 unit/exp. base ad Fixed position on
CPU dlot *2
Power module [EH-PSA Input 100 to 240V AC ad Fixed position *2
Output 5V DC3.8A,24V DCO0.4A
EH-PSD Input 21.6 to 26.4V DC ad
Output 5V DC 3.8 A
Base unit EH-BS3A 3 1/0 modul es mounted ad Common for
EH-BS5A 5 1/0 modules mounted 0 both basic and
EH-BSBA |8 1/0O modules mounted 0 expansion base
EH-BS11A 11 1/O modules mounted a
Input module EH-XD8 8 points, 24V DC input X16
EH-XD16 16 points, 24 V DC input X16
EH-XDL16 |16 points, 24 V DC input, High cut filter X16
EH-XD32 32 points, 24 V DC input X32
EH-XD32E 32 points, 24V DC input, Euro-terminal X32
EH-XDL32E |32 points, 24 V DC input, Euro-terminal, High cut filter X32
EH-XD64 64 points, 24 V DC input X64
EH-XA16 16 points, 100 to 120 V AC input X16
EH-XAH16 |16 points, 200 to 240V AC input X16
Output module |EH-YT8 8 points, transistor output (sink type) Y16
EH-YR8B 8 points, relay output, Separated type, Built-in varistor
EH-YR12 12 points, relay output Y16
EH-YR16 16 points, relay output
EH-YTP8 8 points, transistor output (source type) Y16
EH-YT16 16 points, transistor output (sink type) Y16
EH-YTP16 16 points, transistor output (source type) Y16
EH-YTP16S |16 points, transistor output (source type), short-circuit protection Y16 Electric short
EH-YT32 32 points, transistor output (sink type), short-circuit protection *3 Y32 circuit protection
EH-YTP32 32 points, transistor output (source type), short-circuit protection *3 Y32
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Table 2 Basic components (2/2)

Product Type Specification assigr?m ent Remarks
Output module |EH-YT32E |32 points, transistor output (sink type), short-circuit protection, v32
Euro-terminal
EH-YTP32E (32 points, transistor output (source type), short-circuit protection Y32 Electric short
Euro-terminal circuit protection
EH-YT64 64 points, transistor output (sink type), short-circuit protection Y64
EH-YTP64 |64 points, transistor output (source type), short-circuit protection Y64
EH-Y$4 4 points, triac output Y16
EH-YS16 16 points, triac output Y16
Analog input EH-AX44 4 ch. Current input (O - 3 ch.), 4 to 20 mA X8W
module 4 ch. Voltageinput (4 - 7 ch.), 0to 10 VDC
EH-AX8V 8 ch. Current output (0 - 7ch.), 0to 10 VDC X8W
EH-AX8H 8 ch. Current output (0 - 7ch.), -10to 10 VDC X8W
EH-AXS8I 8 ch. Current input (0 - 7ch.), 4 to 20 mA X8W
EH-AX8IO (8 ch. Current input (0 - 7ch.), 0to 22 mA X8W
Anaog output |[EH-AY22 2 ch. Voltage output (0 - 1ch.), 0to 10 VDC Y8W
module 2 ch. Current output (2 - 3 ch.), 4to0 20 mA
EH-AY2H 2 ch. Voltage output (0 - 1ch.), -10to 10 VDC Y8W
EH-AY 4V 4 ch. Voltage output (0 - 3ch.), 0to 10 VDC Y8W
EH-AY4H 4 ch. Voltage output (0- 3 ch.),-10to 10 VDC Y8W
EH-AY 4l 4 ch. Current output (0 - 3 ch.), 4t0 20 mA Y8W
'\R/ITB llnput EH-PT4 4 ch. RTD input, Signed 15 bits, Pt 100 Q /Pt 1000 Q X4W
odule
High function [EH-CU 2 ch. High speed counter input, maximum frequency of 100 kHz, FUNO
module 1/2-phase switchable, 4-point open collector output
EH-CUE 1 ch. High speed counter input, maximum frequency of 100 kHz, FUNO
1/2-phase switchable, 2-point open collector output
EH-POS Positioning module (Single Axis) AW/AW
EH-POS4 *5  |Positioning module (4 Axes) AW/AW
EH-ETH *5  |Ethernet module |EEE802.3 standard, 10BASE-T, 2 unitsCPU COMM |On slot 0-2 of
EH-LNK *5 [CPU link module (coaxial), Up to 2 unitsCPU LINK |EH-BS3/5/8.
EH-OLNK *5 [CPU link module (optical fiber), 2 unitsCPU LINK
EH-RMD *6 |Device Net master module LINK / ‘E’Eiﬁgﬂs‘i /
256/256 words in/output (LINK), Up to 2 unitCPU (LINK), Remote2 SA/11A.
64 words in/output total (Remote2), Up to 4 units/CPU (Remote2)
EH-RMP *4 |PROFIBUS-DP master module LINK
256/256 words in/output, Up to 2 unitsCPU
EH-10CD Device Net slave module 256/256 words in/output ad Fixed position on
CPU dot *2
EH-1OCP PROFIBUS-DP dlave contraller, 208 words in/output total O Fixed position on
CPU dot *2
Dummy module (EH-DUM Module for open slots Empty 16

*1:
*2:
*3:
*4.
*5:
*6:

I/O points in case of 64 points module used.

Mounted on special fixed position.

Short circuit protection is effective from May 2001 production or later (MFG No.O1E**)
Supported by CPU308(A)/316(A)/448(A)/516/548

Supported by CPU308A/316A/448(A)/516/548

Supported by CPU308(A)/316(A)/448(A)/516/548 for CPU LINK assignment. Supported by CPU516/548 for REMOTE2
assignment.
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(2) Peripheral devices

Table 4.2 List of peripheral devices

Product Form Specification Remarks
Portable graphic PGM-GPH Portable graphic programmer with a2 m (6.56 ft.) connection cable *7
programmer (PGCBO2H)

Command language | PGM-CHH Command language programmer
programmer
Graphic input device | HL-PC3 Ladder diagram/Command language editor LADDER EDITOR
support software (for PC98 series) with CPU connection cable
HL-AT3E Ladder diagram/Command language editor LADDER EDITOR
(for PC/AT compatible personal computer)
HLW-PC3 Ladder diagram/Command language editor LADDER EDITOR
(for Windows® 95/NT 4.0)
HLW-PC3E Ladder diagram/Command language editor (English version) LADDER
EDITOR (for Windows® 95/98/NT)
HLW-PCR Ladder diagram/Command language editor LADDER EDITOR
(for Windows® 95/NT 4.0), CD-ROM Version.
HLW-PC3L05 |Ladder diagram/Command language editor LADDER EDITOR
(for Windows® 95/NT 4.0), License Pack: 5 users
HLW-PC3L10 |Ladder diagram/Command language editor LADDER EDITOR
(for Windows® 95/NT 4.0), License Pack: 10 users
HLW-PC3L30 |Ladder diagram/Command language editor Ladder Editor
(for Windows® 95/NT 4.0), License Pack: 30 users
HLW-PC3L50 |Ladder diagram/Command language editor Ladder Editor
(for Windows® 95/NT 4.0), License Pack: 50 users
Pro-H IEC61131-3

Notee MS-DOS, Windows® 95, and Windows NT® are registered trademarks of Microsoft Corporation in the United States.
HI-LADDER (attached to GPCLO1H) can aso be used.
*7:  Don't use the option box (model name: PGMIF1H) for the portable graphic programmer.
Its high current may cause the EH-150 system to break down.

(3) Connection cable

Table 4.3 List of connection cables

Product Model name Specification Remarks
Cablefor connecting basic base | EH-CB10/A |Length: 1 m (3.28 ft.) (Basic/exp. base - 1/0 controller) *8
to 1/0 controller EH-CBO5A [Length: 1 m (1.64 ft.) (Basic/exp. base - 1/O controller)
EH-CB20A |Length: 1 m (6.56 ft.) (Basic/exp. base - 1/0O controller)
1/0 connector cable for EH-POS | EH-POC10 | Length: 1m (3.28 ft.)
EH-POC20 |Length: 2m (6.56 ft.)
EH-POC50 | Length: 5m (16.4 ft.)
Conversion cable for connecting | EH-RS05 Length: 0.5m (19.69 in.) *9
peripheral devices
For portable graphic PGCBO2H Length: 2 m (6.56 ft.), between CPU and programmer
programmer, command |anguage
programmer
Periphera devices GPCBO2H Length: 2 m (6.56 ft.), between CPU and graphic input device
GPCBO5H Length: 5 m (16.40 ft.), between CPU and graphic input device
GPCB15H Length: 15 m (49.22 ft.), between CPU and graphic input device
CBPGB Length: 2 m (6.56 ft.), between graphic input device and printer
LP100 Length: 2 m (6.56 ft.), between graphic input device and kanji
printer
KBADPTH | Length: 15 m (49.22 ft.), between graphic input device and JS
keyboard
PCCBO2H Length: 2 m (6.56 ft.), between CPU and PC98 series
WPCBO02H Length: 2 m (6.56 ft.), between CPU and PC98 series (25-pin) [*10
WVCB02H | Length: 2 m (6.56 ft.), between CPU and DOS/V (9-pin) *10
EH-VCBO02 |Length: 2 m (6.56 ft.), between CPU (modular jack type) and *10
DOS/V (9-pin)

*8: EH-CB10 (without A version) can not be used with 2™ - 4" expansion bases.
*9:  Required when connecting to programmer peripheral device (including PC98, DOS/V, and PC/AT compatibles)
*10: EH-VCB02, WPCBO02H and WV CBO2H are cables for LADDER EDITOR for Windows®
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4) . Save wiring equipment
Table 4.4 List of save wiring equipment
Product Model name Specification Remarks
Distributed 1/O units RDX16D 16 pointsinput, 24V DC, based on DeviceNet.
RDY 16T 16 points, transistor output 0.3 A (sink type), based on DeviceNet.
RDY 16R 16 pointsinput, relay output 2 A DC, based on DeviceNet.
Relay terminal block HPX7DS-40V6 | Relay terminal for 32 / 64 points /O module
Cablefor relay termina block | EH-CBMO1W | Length: 1m, both edges connector.
EH-CBMO3W | Length: 3m, both edges connector.
EH-CBMO5W | Length: 5m, both edges connector.
EH-CBM10W | Length: 10m, both edges connector.
Cablefor I/O wiring EH-CBMO1 Length: 1m, one edge connector, (for 32 / 64 1/0 module.)
EH-CBMO03 Length: 3m, one edge connector, (for 32 / 64 1/0 module.)
EH-CBMO05 Length: 5m, one edge connector, (for 32 / 64 1/0 module.)
EH-CBM10 Length: 10m, both ends connector, (for 32/ 64 1/0 module.)
(5) Others
Table 4.5 List of others
Form Usage Remarks
LIBAT-H Lithium battery The battery is used in common with the H series.
EH-LCN L-type connector for the turn of coaxial connector.
(for coaxia type CPU link module. )
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|4.2 CPU Module

Name and function of each part

Type

7] Lock button

1] RUN lamp

2] ERR lamp

EH-CPU104/A | EH-CPU516

EH-CPU208/A | EH-CPU548

EH-CPU308/A

EH-CPU316/A

EH-CPU448/A

Weight

Approx. 0.18 kg (0.4 1b.)
(EH-CPU448 weights approx.
0.20 kg (0.44 1b).)

3] Reset switch for the power Current consumption | 400 mA
failure memory protection
Dimensions
4] Seria port 1 (mm (in.))
. L 45T ) 95 (3.74) |
5] Serial port 2 I 1 1
o
o
6] Front cover
&
&o'/ o
8
= U

9] Battery holder

10] Battery

15] Binding screw hole

Port setting toggle-switch

13]
5= | 1) RUN lamp
T
Ve 2] ERR lamp
v
Q 11] Battery connector
3] Reset switch for the power
~ failure memory protection
OR.CL -+
RU
© @STSP - i\
T———_| 8] RUN switch
@\P.OR{

12] Mode setting DIP-switch

&

6] Front cover OrT 4 Serial port 1
14] Optional slot 5] Serial port 2 Drawing of CRU module battom
No. Name Function Remark2s
1] |RUN lamp Indicates that the CPU is running. Green
2] |ERRlamp Indicates that the CPU is generating an abnormal. Red
3] |Reset switch for the power | Clearsthe area designated for power failure memory. Enabled only during a stoppage
failure memory protection
4] | Serid port 1 Connects aprogramming device, etc.. Refer to the detailed explanation.
5] | Serid port 2 Connects a programming device, etc.. Refer to the detailed explanation.
6] |Front cover Thisis used when operating the RUN switch or replacing
the battery.
7] |Lock button Thisis used when removing the module from the base unit.
8] |[RUN switch Used to control the running status.
9] |Battery holder Used for putting a battery in.
10] |Battery Retains power failure memory data or clock data.
11] | Battery connector Used to connect a battery.
12] | Mode setting DIP-switch Sets the operating status for the serial port, etc.
13] | Port setting toggle-switch [ Switches the operating status for the serial port 2.
14] | Optional slot Memory board is |oaded.
15] | Binding screw hole Fix the memory board with binding screw.

4-5
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No. Item Detailed explanation Remarks

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

The programming device connected to the CPU module communication port
writes and reads the user program.

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

Theinternal output data and clock information can be backed up with the
battery. (The clock function is not available with the EH-CPU104)

1] [RUN lamp Thisindicates the CPU isrunning and lights up during normal operation. Thelamp is green.

2] |ERRlamp The error contents can be determined by the combination of lighting and Thelampisred.
flashing of the ERR and RUN lamps.
For details, refer to “ Chapter 12 The Error Code List”.

3] |Resetswitchfor |Pressing thisswitch when the operation is stopped, clears data from the area
the power failure |designated for power failure memory. The program information is retained

memory asis.
protection
4] |[Serid port 1 Can be switched to use as a dedicated port or general -purpose port using the

mode setting switch. It is aso equipped with modem control functions.
(The modem control function is not available with the EH-CPU104(A))

5] | Serid port 2 Can be used as a dedicated port. A programming device can be connected
and tasks such as CPU programming or monitoring can be performed.
6] |Front cover Open and close the front cover when operating the RUN switch or replacing

the battery. Keep the cover closed while the module is running. Also, when
the cover is open, do not touch the printed wiring board with your hands.

71 |Lock button When dismounting the module from a base unit, press this button
and lift up the module. The module can be fixed firmly by a screw
(M4, 10 mm (0.39in.)).

8] | RUN switch To designate run status, push this switch lever to the "RUN" side. The
following conditions are necessary for the module to run correctly:

1. A user program must be written to the module.

When arun definition input has been set, the designated input must be on.
There should be no sources of errors.

The mode setting switch is set to the normal run status.

When the mode setting switch is set to "REMOTE," there should be a
run start command from the personal compuiter, etc. that is connected.
Also, to stop operation, set this switch lever to the "STOP" side.

IS A

9] |Battery holder The module is shipped with the battery connector disconnected so asto

10] |Battery prevent unnecessary consumption of battery during distribution or storage.

When using the CPU module, check the battery and connect the lead

connector on the battery to the mating connector on the circuit board.

1. Clock datais retained by battery power and thus has not been written to
the clock element initially. When using the clock function, first write the
clock datato the clock element.

(The EH-CPU104/104A does not provide clock function.)
See Chapter 11 for procedures for setting the clock data.

2. Usethe reference table below to determine the remaining life of battery.
Asaguideline, replace the battery every two years even when the total
power failure time isless than the guaranteed value shown in the table.

11] | Battery connector

Battery life (Total power failure time) [Hr]
Guaranteed value (MIN) @55°C| Actua value (MAX) @25°C
2,000 32,000
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No. Item Detailed explanation Remarks
12] | Mode setting The following operating modes are designated by setting this switch. Even if
switch the switch setting is changed while the module is energizing, the operating
mode will not change. To switch operating modes, turn the power off, then
13) |PHL switch do the settings correctly. (When DR signal turns on, modifying the baud
rate.)
DIP switch 1 2 3 4 5 6 PHL
RUN/STOP Remote ON - - - - - -
RUN switch off - - - - - -
Port 1 Dedicated | 4,800 bps - - ON | ON | ON - -
port * 9,600 bps - - off | ON | ON - -
19,200 bps - - ON | off | ON - -
38,400 bps - - off | off | ON - -
Genera purpose port - off - - off - -
Modem mode - ON - - off - -
Port 2 Dedicated | 4,800 bps - - - - - off off
port * 9,600 bps - - - - - ON off
19,200 bps - - - - - off | ON
38,400 bps - - - - - ON | ON
Switch 7 and 8 should be aways off.
PHL switch
ON

T When PHL switch is on, +12V comes out

from pin 4 of the port 1.
Eoo
~

Default setting of DIP switch isall off.
(Port 1 : General purpose port, Port2 : 4800 bps dedicated port)

* For programming or HM| panel communication

14] |Optiona slot The optional memory board isinserted in this slot. Memory board is
15] | Binding screw Install the memory board in the slot by sliding it in along the guide. supported by
hole +  When installing the memory board EH-CPU308(A)/316(A)

First install the CPU module in the base unit, then insert the memory 1448(A)/516/548.
board in the optiona slot. After installing the memory board, be sureto
fix it securely using the binding screws (supplied with the memory
board).

¢ When removing the memory board
With the memory board still attached to the CPU module, remove the
entire CPU module from the base unit

Note on installing the memory board

Do not install the CPU module in the base unit with the memory board till
attached to the CPU module. Doing so may cause inappropriate connection
at the base connector on the memory board.
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|4.3 Memory Board

Name and function of each part Type EH-MEMP
EH-MEMD
2] Base connector Weight Approx. 0.05 kg (0.111b.)
Dimensions
1] DIP switch (mm(in.))
3] Metal clip
o 74(2.91) o
IS 21
~
5|
o
NS
N [nao!
No. Name Function Remarks
1] DIP switch Mode setting.
2] Base connector Connector with base unit.
3] Metal clip Screw bracket for CPU case.
Memory board specifications
item EH-MEMP EH-MEMD
Program memory size 48 kstep max. 16 kstep max.
Data memory size - 384 kwords
Program copy (CPU->MEMP/D) ** 4 v
Program copy (CPU€MEMPID) *! v 4
Program verify (CPU<->MEMP/D) *! 4 4
Data logging *2 - v
Memory type FLASH (100,000 times overwriting max.)

*1 Selected by dip switch. It is effective only at power on.

*2 EH-MEMD supports data logging (writing), reading and deleting.
When using the EH-MEMD for the first time, the RUN LED will rapidly flash (at 250 msintervals) for Approx. 3 seconds for
initialization of the memory board at power on.

* Since user program is kept in FLASH memory in CPU module, the memory board is not necessary in normal
use. The memory board is useful when program copying and data logging.

* Be sure to turn off the power of the PLC when mounting or removing the memory board from the CPU
module. When mounting to the CPU module, be sure to fix to the CPU module case by binding screw (M3 x
4) as attached. Additionally, do not install the CPU module in the base unit with the memory board attached.
Otherwise, this could be cause of mal function due to bad connection.

When removing, remove whole CPU module at first and then lift out the memory board.

* Program and data are kept without power supplied because of flash memory. Max. data overwriting is approx.
100,000 times.

4-8
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|4.4 I/O controller

Name and function of each part

EH-10C
Type
s EH-10OCH
Weight Approx. 0.14 kg (0.31 1b)

Current consumption | Approx. 30 mA (10C)
Approx. 80 mA (IOCH)

Dimensions (mm (ic.))

| 45(1.77) | 95(3.74) |

Default : 0

Possiblerange: 1- 4
S
o O
(=)
o
H |D|

[2] Connector for exp. cable
No. Name Function

[1] |Lock button

When dismounting the module from a base unit, press this button and lift up the
module. The module can be fixed firmly by a screw (M4, 10mm)

[2] | Connector for exp. cable

Connector for expansion cable.

[3] | Unit number switch

Rotary switch for unit number. Be sure to set 1 to 4 for expansion bases from CPU side.

Note that other unit number than 1 to 4 may cause mal output because of undefined address.
Since CPU reads aways the switch information, be sure to set after power off. Expandability

depends on CPU types as below.
Basic unit
(Unit No.0) CPU104/A v
CPU208/A
Exp. unit CPUB308/A
(Unit No.1) CPU316/A
CPU448/A ) 2
Exp. unit
(Unit No.2) CPU516 v
Exp. unit
(Unit No.3)
Exp. unit
(Unit No.4) CPUS548 v
No. Item Details Remarks
Function The in/output controller sends output signal from CPU module to output | EH-CPU104 does not support

modules on the exp. base, and reads input signals from input modules | expansion unit.
on the exp. base and sends back to the CPU module.

This module is mounted on the next right to power supply module.
EH-10C and IOCH cannot be mixed in one system.

4-9
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|4.5 AC Power Module

Name and function of each part

2] Lock button

1] POWER lamp

3] Front cover

2] Lock button

4] Front cover set screw

5] Power terminal block

3] Front cover

Type EH-PSA
Weight Approx. 0.36 kg (0.79 1b.)
Dimensions
(mm (in.))
L 60(236) | 95 (3.74)
I 1
w
o
g
o
o
=t
O
1] POWER lamp

No. Name

Function

Remarks

1] |[POWER lamp

This indicates that the AC power is supplied.

Green

2] |Lock button

Thisis used when removing the power module from a base unit.

3] | Front cover

Thisis used when wiring.

4] | Front cover set screw

Thisis used to fix the front cover.

When fixing is necessary, use M3 x 6 mm (0.24 in.) set screws.

5] | Power terminal block

Thisis used when power is supplied externally, for 24 V output

wiring, and for the grounding wiring.

4-10
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No. Item Detailed explanation Remarks

Operation explanation Converts power supplied externally into the power (5 V DC) that can be used
inside the EH-150. Also, it prepares power (24 VV DC) for driving relays, etc.
100V to 240 V AC can be used for the external supply voltage.

When using the 24 V DC after conversion, connect it externally.

The operating status can be confirmed with the POWER lamp on the front of the
module.

Refer to the specification table for the types of protective functions.

1 [POWER lamp Lighting : Power is supplied properly. Thelamp is green.
Off : Power is not supplied or 24V DC output is shorted.
Flashing: Output current over loaded
2] |Lock button When dismounting the module from a base unit, press this button and
lift up the module. The module can be fixed firmly by a screw (M4, 10
mm (0.39in.)).
3] | Front cover Open and close the cover when performing cable wiring. During operation, keep
4] | Front cover set the front cover closed. When opening the cover, shut the power off first to avoid
screws getting an electric shock.
When fixing is necessary, use M3 x 6 mm (0.24 in.) screws for the set screws.
5] | Power terminal Upper side
block 1 |24V DC (+) output Connect these when using 24 V DC.
2 |24V DC (GND) output
3 [ (Empty) Do not connect anything.
4 |ACinput Connect input power supply.
5 [ACinput
6 |FE (functional earth) Connect to aclass D ground.
Lower side

The recommended crimp termina is indicated below.

.'=@ 6/(0.22) (Recommended)

_ Care must be exercised when
(0.24) handling the terminal since it may fall
— off if the screw isloose.

i

Unit: mm (in.)
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Specification table

Item Specifications
Rated output voltage 5V DC 24V DC
Maximum DC output current 38A 04A

Efficiency

65% or more (Load of 5V 3.8 A, 24V 0.4 A after energizing for
5 minutes at room temperature and humidity)

Input voltage range

8510264V AC widerange

Input current

1Aorless(85t0264V AC)

Input rush current

50 A or less (Ta=25°C), 100 A or less (Ta=55°C)

Output overcurrent protection

Output short circuit protection

Instantaneous power failure guarantee

10 msor more (85t0 100 V AC),
20 ms (Exceed 100 V AC to 264 V AC)

Input leak current

3.5mA or less (60 Hz, 264 V AC)

Operating ambient temperature

0to 55°C (with rated load)

Operating ambient humidity

20% to 90% RH (Non condensing)

Storage ambient temperature

-10to 75°C

Storage ambient humidity

10% to 90% RH (Non condensing)

Dielectric withstand voltage

1 minute at 1,500 V AC between (AC input) and (DC output)
1 minute at 750 V AC between (DC output) and (FE)

Insulation resistance

20 M Q or more (500 V DC) (1) Between AC input and FE
(2) Between AC input and DC output

Vibration resistance

Conformsto JSC 0911 (16.7 Hz double amplitude 3 mm (0.12in.)
X, Y and Z each direction)
(10 to 57 Hz single amplitude 0.075 mm)

(57 to 150 Hz constant acceleration 9.8 m/s?)

Conformsto JIS C 0040

Shock resistance

Conformsto JS C 0912
Conformsto JS C 0040

(10Gin X, Y and Z directions)
(15Gin X, Y and Z directions)

Terminal layout

Diagram of internal circuit

O

No. Terminal
array
1] 24\ DC+
2] 24V DC-
3 NC S -
] Output 1 Fuse*1 i
4] |100-240V AC N ;
24V DC - | i
5] |100-240V AC O i
6] FE Input : Fuse'1 J E
100-240 Oi ? ; Output
vac | AC/DC "
Q & covetr [——O
! l _—T__C!)— 5V DC
O Jul i

*1: The POWER lamp will not be lit when the fuse is blown. The module must be repaired. The fuse may not be replaced by the

end user.
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|4.6 DC Power Module

grounding wiring.

Name and function of each part Type EH-PSD
Weight Approx. 0.28 kg (0.62 1b.)
Dimensions
(mm (in.))
2] Lock button
L 60(236) | 95 (3.74)
1] POWER lamp o !
g
o
(=]
=t
O
3] Front cover
4] Front cover set screw
2] Lock button 1J POWER lamp
3] Front cover
5] Power terminal block
No. Name Function Remarks
1 |[(POWER lamp This indicates that the DC power is supplied. Green
2] |Lock button Thisis used when removing the power module from a base unit.
3] | Front cover Thisis used when wiring.
4] | Front cover set screw Thisis used to fix the front cover.
When fixing is necessary, use M3 x 6 mm (0.24 in.) set screws.
5] | Power terminal block Thisis used when power is supplied externally, and for the

4-13
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No. Item Detailed explanation Remarks

Operation explanation Converts 24 V DC power supplied externally into the power (5 V DC) that can
be used inside the EH-150.

21.6 V to 26.4 V DC can be used for the external power voltage.

Connect the power supply (24 V DC) to driverelays, etc., directly with the
external power supply.

The operating status can be confirmed with the POWER lamp on the front of

the module.
1] [POWER lamp Lighting : Power is supplied properly. Thelamp is green.
Off : Power is not supplied or 24V DC output is shorted or over
voltage.
2] |Lock button When dismounting the module from a base unit, press this button and
lift up the module. The module can be fixed firmly by a screw (M4, 10
mm (0.39in.)).
3] | Front cover Open and close the cover when performing cable wiring. During operation, keep
4] | Front cover set the front cover closed. When opening the cover, shut the power off first to avoid
screws getting an electric shock.
When fixing is necessary, use M3 x 6 mm (0.24 in.) screws for the set screws.
5] | Power terminal Upper side
block 1 |24V DC(+)input Connect input power supply. *1:When performing
2 |24V DC () input insulation
3 | FE (functional earth) Connect to aclassD ground . :?eas;a?;mts or
In order to comply with the CE marking, didlectric
connectto 24V DC (-). *1 withstand valtage
Lower side measurements,
The recommended crimp terminal is indicated below. aways remove
the connection
.=v© 6Jo20 (Recommended) Zni"’zef\‘/tg?:':i)

_ Cae must be exercised when
:IE@E(O.M) handling the terminal since it may fall
— off if the screw isloose.

Unit: mm (in.)

4-14



Chapter 4

Product lineup

Specification table

Item Specifications
Rated output voltage 5V DC
Maximum DC output current 38A

Efficiency

70% or more (Load of 5V DC 3.8 A)

Input voltage range

21.6t026.4V DC

Input current

1.25 A or less (with 24V DC)

Input rush current

50 A or less (Ta=25°C), 100 A or less (Ta=55°C)

Output overcurrent protection

Output short circuit protection

Instantaneous power failure guarantee

1 msor more (21.6to 26.4 V DC)

Operating ambient temperature

0 to 55°C (with rated load)

Operating ambient humidity

20% to 90% RH (Non condensing)

Storage ambient temperature

-10to 75°C

Storage ambient humidity

10% to 90% RH (Non condensing)

Dielectric withstand voltage

1 minute at 1,500 V AC between DC input and FE

Insulation resistance

20 M Q or more (500 V DC) (Between DC input and FE)

Insulation type

No insulation

Terminal layout

Diagram of internal circuit

1
2
3

No. Terminal
layout
1] | 24vDC#)
2] 24vpCcEH (o
3] FE Fuse *2
: pcoec O
Input converter g\l/JtpDLg
24V DC : i
© ‘ o
FE O

*2:  The POWER lamp will not light when the fuse is blown. The module must be repaired. The fuse may not be replaced by end

users.
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|4.7 Base Unit

Name and function of each part Type EH-BS3(A) approx. 0.22kg (0.48 1b)
1] Connector for power module 2] Connector for CPU module 5] Mounting holes x 4 (Weight) EH-BS5(A) approx. 0.28 kg (0.62 1b.)
% EH-BS8(A) approx. 0.36 kg (0.79 Ib.)
.D [ ]=] L 1=} e en en en e
EH-BS11(A) approx. 0.4 kg (0.88 1b.)
l Current Approx. 200 mA
consumption
e = omo oo oN_ wo | of  @n o Dimensions
6] Mounting lever for (mm (in.))
fixing to DIN rail x 2 L1
14/(0.55)
3] Connector for I/O module H
4] Expansion cable connector & —1 T
7] Cover for expansion cable connector 0
88 g g
> o
L2 o
L1 (Outer (L2 (Mounted
Communication ot (special slot for communication module) dimensions) | dimensions)
EH-BS3, 5, 8 Slot 0-2 EH-BS3(A) [222.5(8.76) |207(8.15)
EH-BS3A Slot 0-2 EH-BS5(A) |[282.5(11.12) | 267 (10.51)
EH-BS5A Slot 0-4 EH-BS8(A) [ 372.5(14.67) | 357 (14.06)
EH-BS8A Slot 0-7 EH-BS11(A) | 462.5(18.21) | 447 (17.60)
Slot 0-7
EH-BSLIA (Not allowed on slot 8, 9, A)
No. Name Function Remarks
1] | Connector for power Thisis the connector for loading the power module.
module
2] | Connector for CPU module | Thisisthe connector for loading the CPU module. When the unit is
used as an expansion base, this becomes the connector for loading
the I/O controller.
3] | Connector for I/0O module | Thisisthe connector for loading the I/O module.
Type Number of I/O modules to be
mounted
EH-BS3(A) 3
EH-BS5(A) 5
EH-BSB(A) 8
EH-BS11A 11
4] | Expansion cable connector | Connector for the expansion cable. EH-CPU104(A) is not
support expansion unit.
5] [Mounting holes These are used when the base unit is attached to a panel, etc. Use
(4 points) M4 x 20 mm (0.79 in.) screws.
6] [Mounting hook for DIN rail | Thisis used when attaching the unit to aDIN rail.
7] | Cover for expansion cable | Thiscover isused for protecting the expansion cable connector
connector when it is not used.
No. Item Details
Operation description Thisisthe basic unit for loading all the modules. Using the base unit, power is supplied from the power
module to each of the other modules. Also, signals are sent to each module from the CPU module or
the I/O controller.
Select the base unit according to the number of 1/0 modules that are used.
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|4.7 Input Module

No. Item

Name and function of each part Type EH-XD8
EH-XD16, XDL16
EH-XA16
2] Lock button EH-XAH16
Weight Approx. 0.16 kg (0.351b.) (EH-XD**)
1 LED cover Approx. 0.18 kg (04 Ib) (EH-XA**)
Dimensions
3] 1/0 cover (mm (in.))
30(1.18) . 95 (3.74)
] |
I 1 I
e
o
=t
4] Terminal block
No. Name Function Remarks
1] |LED cover Thisisthe cover for the LED that displays the input status.
When the input signal turns on, the LED for the relevant number
lights up. The LED only lights when the module is energized.
2] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39 in.)).
3] |[I/O cover Thisisthe cover attached to the terminal block area
4] [Terminal block Thisistheterminal block for connecting input signals. The
terminal block is removable.
Detailed explanation Remarks

Operation explanation

This moduleinputs digital signals. The LED's light up while the

corresponding digital signal is ON. The CPU reads the status of the mounted
modules. If the status accords with actual 1/O configuration in the user
program, the CPU inputs digital signals according to the user program.

Termina block

The screws for the terminal block are M3 screws. Use a crimp terminal that
fits the screw diameter. The maximum thickness of the cable should be only
up to 0.75 mn?. (If you attach two crimp terminals to the same terminal, use

acable with the thickness of 0.5 mm?)
The recommended crimp termina is indicated below.

'=,© 6 §.24)

_ {Care must be exercised

(Recommended)

(0.24)

i

off if the screw isloose.

Unit: mm (in.)

handling the terminal since it may fall

when
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Specification table

Item Specification
Type EH-XD8 EH-XD16 EH-XDL16
Input specification DC input
Input voltage 24V DC
Allowable input voltage range 19.2t030V DC
Input impedance Approx. 3.5k Q Approx. 59k Q
Input current Approx. 6.9 mA Approx. 4.0 mA
Operating voltage ON voltage 15V or more

OFF voltage 5V orless
Input lag OFF — ON 5msorless(4msTYP) 16 msorless(13msTYP)
ON - OFF 5msorless(4 msTYP) 16 msorless(13msTYP)
Number of input points/ module 8 points/ module 16 points/ module
Number of input points/ common 8 points/ common 16 points/ common
(2 common terminals *) (2 common terminals *)

Polarity None
Insulation system Photocoupler insulation
Input display LED (green)
External connection Removable type screw termina block (M3)
Internal current consumption (5V DC) Approx. 30 mA Approx. 50 mA
1/0 assignment X16

* Common terminals are connected internally.

Terminal layout Diagram of internal circuit
No. Signal name
EH-XD8 EH-XD(L)16
Y 0 0
2 1 1 o
3] 2 2 '
4] 3 3
5 4 4
6] 5 5
7 6 6 | b i
8] 7 7
9 C C
10] NC 8 I
11] NC 9 i
12] NC 10
13] NC 1
14] NC 12
15] NC 13
16] NC 4 | T[Tl
17] NC 15
18] C C

1

1

i

1

Internal !
circuit i
1

1

1

1

1

1

1

1

Internal
circuit
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Specification table

Item Specification
Type EH-XA16 EH-XAH16
Input specification AC input
Input voltage 100to 120V AC 200t0240V AC
Allowable input voltage range 85t0132V AC 170t0 264V AC
Input impedance Approx. 16 k Q (50 Hz)/ Approx. 32k Q (50 Hz)/
Approx. 13k Q (60 Hz) Approx. 27 k Q (60 Hz)
Input current 4.8t0 7.6 mA (100 V AC/50 Hz) 4.3t08.0 mA (200 V AC/50 Hz)
Operating voltage ON voltage 79V AC 164V AC
OFF voltage 20V AC 40V AC
Input lag OFF — ON 15 msor less
ON - OFF 25 msor less

Number of input points/ module

16 points/ module

Number of input points/ common

16 points/ common (2 common terminals *)

Polarity None

Insulation system Photocoupler insulation

Input display LED (green)

External connection Removable type screw termina block (M3)
Internal current consumption (5V DC) Approx. 50 mA

1/0 assignment X16

* Common terminals are connected internally.

Terminal layout Diagram of internal circuit
No. Signal name
EH-XA16 EH-XAH16

4 0 0

7 1 1 S

3] 2 2 @ i
3 4 3 3 intenal ||
& 5] 4 4 droat | |
6] 5 5
e e |
@ 8] 7 7
- 9 C C
e |

11] 9 9 i :
17] 10 10
13] 11 11 Internal

14] 12 12 circuit E
15] 13 13 i
16] 14 14 e |
17] 15 15
18] C C
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|4.8 32-point Input Module

Name and function of each part Type EH-XD32
Weight Approx. 0.15kg (0.331b.)
2] Lock button
Dimensions
3] LED display switch (mm (in.))
30 (1.18) | 95 (3.74)
] |
I 1 I
4] External wiring connector
g
e
o
=t
No. Name Function Remarks
1] |LED cover Thisisthe cover for the LED that displays the input status.

When the input signal turns on, the LED for the relevant number
lights up. The LED only lights when the module is energized.

2] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).

3] |LED indication switch Effective LED group (16 points) is selected by this switch as
follows.
sSw LED Indication group
OFF Not lit Oto15
ON Lit 16 to 31

4] | External wiring connector | Connector for input signals. Special cable with connector is

— Caution — optional. (Refer to chapter 4.31, 4.32.)
e Approx. 120 mm (4.72 If separate connector is needed, applicable connector typeis
in.) of space will be below.

required inthefrontof | Manufacturer 1 : Fujitsu Takamisawa
the module for the Solder type

connector and cable. o FCN-361. AU

Please choose the Cover: FCN-360C040-E
installation location ]
Crimp type

(space) accordingly. Housng: FCN.36
. ousing: -363J040
Use ashielded cable and Contact: FCN-3633-AU

aways use a Class D Cover: FCN-360C040-E
grounding. Crimping tool : FCN-367J040-AU/F
Manufacturer 2 : AMP

Solder type : 1473381-1
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Product lineup

Specification table

Item Specification
Type EH-XD32
Input specification DC input
Input voltage 24V DC

Allowable input voltage range

20410288V DC

Input impedance

Approx. 5.6 k Q

Input current

Approx. 4.3 mA

Operating voltage ON voltage 15V or more
OFF voltage 5V orless

Input lag OFF — ON 1msorless
ON - OFF 1msorless

Number of input points/ module

32 points/ module

Number of input points/ common

32 points/ common (4 common terminals *1)

Polarity None
Insulation system Photocoupler insulation
Input display LED (green) *2

External connection

Connector

Internal current consumption (5V DC)

Approx. 60 mA

1/0 assignment

X32

*1:  Common terminals are connected internally.

*2. Thereare 16 points of LED indication. The indication group is switched by toggle switch.

Terminal layout Diagram of internal circuit
No. Signal No. Signal
name name
1] 0 21] 16
2] 1 22] 17
3] 2 23] 18
4] 3 24] 19
5] 4 25] 20
6] 5 26] 21
7 6 27] 2
g] 7 28] 23 E @
9 C 29] C
10] 8 30] 24 Internal
11] 9 31] o5 circuit
12] 10 32] 26
13] 11 33] 27
14] 12 34] 28
15] 13 35] 29
16] 14 36] 30
17] 15 37] 31
18] C 38] C
19] NC 39] NC
20] NC 40] NC
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|4.1O Euro-terminal 32 points input module

Name of each part Type EH-XD32E
EH-XDL32E
2] Lock button Weight 0.15kg (033 1b.)
Dimension
(mm(in.))
4] Connectors |$| 104 i
88 / w
o993
Heed
S
2490
100
ol
.
Ho
7

No.
1] |[LED cover

Name Function |

Thisisthe cover for the LED that displays the input status
and displayed group. When the input signal turns on, the
LED for the relevant number lights up. The LED only
lights when the module is energized.

Remarks

2] |Lock button When dismounting the module from a base unit,
press this button and lift up the module. The module

can be fixed firmly by a screw (M4, 10 mm (0.39

in.)).
3] |LED display switch Effective LED group (16 points) is selected by this switch
asfollows.
S LED Display group
OFF Not lit 0to15
ON Lit 16t031
4] | External wiring connector A connector for input signals. Applicable connectors
It is attached to the product. (Manufacturer: Weidmuller)
Solid wire 0.5...1.0 mm? ¢ Type B2L3.5/20AUOR
Flexible wire 0.5...1.0 mm? » PatsNo. 175736
Insulation stripping length 7mm e Poles20

¢ Color Orange

Cable ferrules cannot be used
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Specification table

Item Specification
Type EH-XD32E EH-XDL32E
Input specification DC input
Input voltage 24V DC
Allowable input voltage range 20410288V DC
Input impedance Approx. 5.6 k Q
Input current Approx. 4.3 mA
Operating voltage ON voltage 15V or more
OFF voltage 5V orless
Input lag OFF - ON 1msorless 16 msor less
ON - OFF 1msorless 16 msor less
Number of input points/ module 32 points/ module
Number of input points/ common 8 points/ common (2 common terminals per group *1)
Polarity None
Insulation system Photocoupler insulation
Input display LED (green) *2
External connection Spring type connector (removabl€)
Internal current consumption (5V DC) Approx. 60 mA
1/0 assignment X32

*1. 4 groups (C1-C4) are separated. 2 common terminalsin one group are connected internally.
*2. Thereare 16 points of LED indication. The indication group is switched by toggle switch.

Terminal layout Diagram of internal circuit
No. Signal No. Signal
name name .
1) 0 (21) 16 mS )
@ 1 22) 17 e
) 2 (23) 18
4 3 (24) N [ I P
E (5) 4 (25) 20 I_@_I .
- (6) 5 (26) 21
| [0l & Ten[ = i
b (8) 7 (28) 23
4 ) c1 (29) c3
.;_:30 10 - ) o Maee Lo !
Fa1 (11) 8 31) 24 mEm
E (12) 9 (32) 25 Internal
E (13) 10 (33) 26 areut
: (14) 11 (34) 27
: (15) 12 (35) 28 -
__E ho (16) 13 (36) 29 <
17) 14 (37) 30 Internal
(18) 15 (38) 31 creut
(19) c2 (39) (o7}
(20) C2 (40) ca o
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|4.11 64-point Input Module

Name and function of each part Type EH-XD64
2] Lock button Weight Approx. 0.14 kg (0.311b.)
3] LED display switch Dimensions
(mm (in.))
1] LED cover
o118y 95 (3.74
4] External wiring connector
=y
9
8
—
No. Name Function Remarks
1] |LED cover Thisisthe cover for the LED that displays the input status and

displayed group. When the input signal turns on, the LED for the
relevant number lights up. The LED only lights when the module
isenergized.

2] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).

3] |LED display switch Effective LED group (16 points) is selected by these switches as
follows.

SW1 |SW2 [LED16 LED32 Display group
OFF |OFF |Notlit Not lit 0to 15

ON |OFF |Lit Not lit 16t0 31
OFF |ON _ |Not lit Lit 32047
ON |ON |Lit Lit 48 to 63

4] | External wiring connector | Connector for input signals. Special cable with connector is

— Caution — optional. (Refer to chapter 4.31, 4.32.)
e Approx. 120 mm (4.72 If separate connector is needed, applicable connector typeis
in.) of space will be below.

required inthefront of | Manufacturer 1 : Fujitsu Takamisawa
the module for the Solder type

connector and cable. o FCN-3611040-AU

Please choose the
installation location (_Sover. FCN-360C040-E
Crimp type

(space) accordingly. Hous ng: FCN.36
. ousing: -363J040
Use ashielded cable and Contact: FCN-3633AU

aways usea Class D Cover: FCN-360C040-E
grounding. Crimping tool : FCN-367J040-AU/F
Manufacturer 2 : AMP

Solder type: 1473381-1
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Product lineup

Specification table

Item Specification
Type EH-XD64
Input specification DC input
Input voltage 24V DC

Allowable input voltage range

20410288V DC

Input impedance

Approx. 5.6 k Q

Input derating See the derating diagram.
Input current Approx. 4.3 mA
Operating voltage ON voltage 15V or more

OFF voltage 5V orless
Input lag OFF -~ ON 1msorless

ON - OFF 1msorless

Number of input points/ module

64 points/ module

Number of input points/ common

32 points/ common (4 common terminals per group *1)

Polarity

None

Insulation system

Photocoupler insulation

Input display

LED (green) *2

External connection

Connector

Internal current consumption (5V DC)

Approx. 80 mA

1/0 assignment

X64

*1. 2 groups (C1,C2) are separated. 4 common terminalsin one group are connected internally.
*2: Thereare 16 points of LED indication. The indication group is switched by toggle switch.

Terminal layout Diagram of internal circuit
Left (CN2) Right (CN1)

vo. [Somal o, [soral o [Soral o |Sonal lemxoeel
@y |32 |6y|4 @] o @] 16 5 B

DC_INPUT __ EH-XD64 423316249 1@ | 1]1@] 17 Internal
@3)| 3463|500 | @ 2 |@] 18 aireutt
@i |35 | 64|51 @ | 3 |@y]| 19
@) | 36 |65 | 52| B | 4 |@5] 20
we) | 37 |66)| 53| 6 | 5 |28 | 21 R
an| 38 |6n|54| @ | 6 |@n]| 22 el
8| 39 | 68| 55| @8 | 7 | (28] 23 circuit
@o) | c2 |y | c2| @ |c1L|ey|cL
o) | 40 [0y | 56 |@0)| 8 | @0y | 24 | N . .
Gy | 4 |7y 57 |y @31 | 25
G2 | 42 |72 | 58 |@2)| 10 | 32 | 26 Derating cisgram
3| 43 | (73) | 59 |13 | 11 | @3 | 27 10 .
50| 44 [ (70| 60 [0 12 [ 39| 28 60 \\ \
(55) | 45 [ (75) | 61 [ (15 | 13 | (35 | 29 g N\ 24V DC
(56) | 46 | (76) | 62 | (16) | 14 | (36) | 30 | E ® 254V DC
enl| 47 |anle3|an| 15 |@)| 31| ° w 288V DC
8| c2 || c2|as| cL|@s| CL »
9 | NC | 79) | NC | 9) | NC | 39) | NC 0w Am;‘;mmpz:’amre(oc‘t" %
©0) | NC | 80) | NC | (20) | NC | 4a0) | NC
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|4.12 Output Module

Name and function of each part Type EH-YT8, EH-YTP8 (0.16 kg, 0.35 1b)
(Weight) EH-YT16, EH-YTP16 (0.16 kg, 0.35 Ib)

EH-YTP16S (0.16 kg, 0.35 1b)
EH-YR8B (0.16 kg, 0.35 Ib)
EH-YR12 (0.20 kg, 0.44 Ib)

2] Lock button

1] LED cover

EH-YR16 (0.24 kg, 0.53 1b)

EH-Y $4 (0.18 kg, 0.40 1b)
3] 1/0 cover
EH-Y S16 (0.23 kg, 0.51 1b)
Dimensions
(mm (in.))
\ I30 (1.18) | 95 (3.74)
] |
I 1 I
&
4] Terminal block %
=]
No. Name Function Remarks
1] |[LED cover Thisisthe cover for the LED that displays the output status.

When the output signal turns on, the LED for the relevant
number lights up. The LED only works when the moduleis
energized.

2] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).

3] |[I/O cover Thisisthe cover attached to the terminal block area.

4] | Terminal block Thisistheterminal block for connecting output signals. The
terminal block is removable.

No. Iltem Detailed explanation Remarks

Operation explanation This module outputs digital signals. The LED's light up while the corresponding
digita signal is ON. The CPU reads the status of the mounted modules. If the
status accords with actual 1/O configuration in the user program, the CPU
outputs digital signals according to the user program.

Terminal block The screws for the terminal block are M3 screws. Use a crimp terminal that fits
the screw diameter. The maximum thickness of the cable should be only up to
0.75 mm?. (If you attach two crimp terminals to the same terminal, use a cable
with the thickness of 0.5 mm?.)

The recommended crimp termina is indicated below.

.=© 6/(0.22) (Recommended)

_ Cae must be exercised when
(0.24) handling the terminal since it may fall
— off if the screw isloose.

i

Unit: mm (in.)
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Specification table (relay output module)

Item Specification

Type EH-YR8B | EH-YR12 EH-YR16
Output specification Relay output
Rated load voltage 100/240V AC, 24V DC
Minimum switching current 1mA
Leak current None
Maximum load current | 1 circuit 2A

1 common 2A 5A 8A
Output responsetime | OFF — ON 10 msor less

ON - OFF 10 msor less

Number of output points/ module

8 points/ module

12 points/ module

16 points/ module

Number of output points/ common

1 point / common

(channel separated)

12 points/ common
(2 common terminals) **

16 points/ common
(2 common terminals) **

Surge removal circuit Varistor None
(voltage characteristic of varistor :
423 - 517V)
Fuse None
Insulation system Relay insulation Photocoupler insulation | Relay insulation
Output display LED (green)
External connection Removable type screw termina block (M3)
Internal current consumption (5V DC) Approx. 220 mA Approx. 40 mA Approx. 430 mA
Externally supplied power *2 Not used 24V DC (+10%, -5%) Not used
(For driving relays) (maximum 70 mA)
1/0 assignment Y16
*1:  Thecommon terminals are connected internally.
*2: 24V DC must be supplied externally to drive the relays. (The 24 V output of the power module can be used.)
Terminal layout Diagram of internal circuit |
Signal name
No. [t vrmn Jsvos
EH-YR8B | EH-YR12 | EH-YR16
1] 0 24V DC+ 0 —
2] 1 NC 1 circuit J'
3] 2 0 2 1
4] 3 1 3
5] 4 2 4
6] 5 3 5 . o 24V DC+
7 6 4 6 S
Internal
8] 7 5 7 circuit
9 NC c C
10] Co 24V DC- 8
1 | a NC 9
12] c2 6 10
o - | [Emn ] e
£ 14] ca 12 @ <oly
Internal g7
15] C5 13 circuit g 2
16] c6 10 14 2
17] C7 11 15 é ; 20 30 a 50 55 ©
18] NC C C Ambient temperature (°C)
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Specification table (transistor output module)

Item

Specification

Type

EH-YT8 | EH-YT16

Output specification

Transistor output (sink type)

Rated |oad voltage

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

Minimum switching current

1mA

Leak current

0.1 mA

Maximum load current |1 circuit 0.3 A (MFG No.02F** or older) *1
0.5 A (MFG No0.02G** or newer) *1
1 common 24A | 4A
Output responsetime | OFF — ON 0.3 msor less
ON - OFF 1msorless

Number of output points/ module

8 points/ module 16 points/ module

Number of output points/ common

8 points/ common 16 points/ common

Surge removal circuit Diode

Fuse *2 4 A/common | 8 A/common
Insulation system Photocoupler insulation

Output display LED (green)

External connection Removable type screw termina block (M3)

Internal current consumption (5V DC) Approx. 30 mA | Approx. 50 mA

External power supply *3
(For supplying power to the S terminal)

12/24V DC (+10%, —15%)
(maximum 30 mA) *4

1/0 assignment

Y16

*1: MFG No.02F** : Jun.2002 production,

MFG No0.02G** : Jul.2002 production

*2:  The module needs to be repaired in case of fuse blown. It is not allowed for uses to replace the fuse.
*3: Itisnecessary to supply 12/24 V DC to the Sterminal.
*4: Thisvaueisinternal current consumption of the module. Additional current is necessary to drive other devices.

Terminal layout Diagram of internal circuit
No. Signal name
T I ,
| EH-YT8
1] 0 0 ;
2] 1 1
3] 2 2 ey
4 3 3 il Internal
T |
6] 5 5
1 o | e |
8] 7 7 ;'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.;'.'_'.'_‘.'_'.'_'.;'.'_'.'_‘.'_'.'_'.;'.
9] C C ' EH-YT16
10] NC 8
11] NC 9
12] NC 10 3
13] NC 11 Iy
14] NC 12
15] NC 13
16] NC 14 e
17] NC 15
18] S S
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Specification table (transistor output module)

Item Specification
Type EH-YTP8 EH-YTP16 | EH-YTP16S
Output specification Transistor output (source type)
Rated load voltage 12/24 V DC (+10%, -15%)
Minimum switching current 1mA
Leak current 0.1 mA
Maximum load current |1 circuit 0.3 A (MFG No.02F** or older) *1 0.8A
0.5 A (MFG No.02G** or newer) *1
1 common 24A | 4A 5A
Output responsetime | OFF — ON 0.3msor less
ON - OFF 1msorless
Number of output points/ module 8 points/ module 16 points/ module
Number of output points/ common 8 points/ common 16 points/ common
Surge removal circuit Diode Builtin
Fuse*2 4 A/common 8 A/common None
Insulation system Photocoupler insulation
Output display LED (green)
External connection Removable type screw terminal block (M3)
Internal current consumption (5V DC) Approx. 30 mA | Approx. 50 mA
External power supply *3 12/24V DC (+10%, -15%)
(For supplying power to the S terminal) (maximum 30 mA) *4
1/0 assignment Y16
Short-circuit protection function Not available | Available

*1: MFG No0.02F** : Jun.2002 production, MFG N0.02G** : Jul.2002 production
*2.  The module needs to be repaired in case of fuse blown. It is not allowed for uses to replace the fuse.
*3: Itisnecessary to supply 12/24 V DC to the Sterminal.
*4: Thisvaueisinternal current consumption of the module. Additional current is necessary to drive other devices.
Terminal layout | Diagram of internal circuit |
No. Signal name v
EH-YTP8 | EH-YTP16, YTP16S R
1] 0 0 ity
2] 1 1
3] 2 2
4] 3 3 f
0 |8l 4 4
a5 S
1 &
n| s 6 e
12] 8] 7 7 circuit
13) 9 C C
10] NC 8
14] -
11] NC 9
15] 12] NC 10 ;_'_EATQ;F;fsé ____________________________ : ]
6 | 13] NC 11 & N
14| NC 12 | i
17] |
15] NC 13 3 ;
18 | 1q] NC 14
17] NC 15 .
18] S S L
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Specification table (SSR output module)

Item Specification

Type EH-YS4 | EH-YS16
Output specification Triac output
Rated load voltage 100/240V AC (85t0 250V AC)
Minimum switching current 100 mA 10 mA
Leak current 5mA or less 2mA orless
Maximum load current |1 circuit 05A 0.3A

1 common 2A 4 A (ambient temp. 45 °C)

See below derating curve.

Output responsetime | OFF — ON 1msorless

ON - OFF 1 ms+1/2 cyclesor less

Number of output points/ module

4 points/ module

16 points/ module

Number of output points/ common

4 points/ common

16 points/ common

Surge removal circuit

Varistor

Fuse

4A

6.3A
(Besuretoinstall an external fuse)

Insulation system

Photo-triac insulation

Output display

LED (green)

External connection

Removable type screw terminal block (M3)

Internal current consumption (5V DC)

Approx. 70 mA

Approx. 250 mA

Y16

Diagram of internal circuit

1/0 assignment
Terminal layout
No. Signal name
EH-YS4 |EH-YS16

1] 0 0

2] NC 1

3] 1 2

4] NC 3

5] 2 4

6] NC 5
7 3 6

g NC 7
9 C C
10] NC 8

11] NC 9
12] NC 10
13] NC 11
14] NC 12

15] NC 13
16] NC 14
17] NC 15

18] NC C

EH-Y$4

ma

Internal

circuit

EH-YS16

B

Internal
circuit

5vDC

1IN0110 JaBB 1|

A) A

NS

Max. common current

»

0o %%

30 40 45 50 55'
Ambient temp. (°C)
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|4.13 32-point Output Module

Name and function of each part Type EH-YT32
EH-YTP32
2] Lock button
Weight Approx. 0.16 kg (0.321b.)
3] LED indication switch
Dimensions
1] LED cover (mm (in.))
30(1.18) 95 (3.74)
4] External wiring connector N I | | [
=
e
o
=t
No. Name Function Remarks
1] |LED cover Thisisthe cover for the LED that displays the output status.

When the output signal turns on, the LED for the relevant
number lights up. The LED only works when the moduleis
energized.

2] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).

3] |LED indication switch Effective LED group (16 points) is selected by this switch as
follows.
sSw LED Indication group
OFF Not lit Oto15
ON Lit 16 to 31

4] |[Externa wiring connector | Connector for input signals. Special cable with connector is

— Caution — optional. (Refer to chapter 4.31, 4.32.)
e Approx. 120 mm (4.72 If separate connector is needed, applicable connector typeis
in.) of space will be below.

requiredinthefrontof | Manufacturer 1 : Fujitsu Takamisawa
the module for the Solder type

connector and cable. o FCN-361. AU

.PI c_hoo thg Cover: FCN-360C040-E
installation location ]
Crimp type

(space) accordingly. Housing: FCN-363J040
. ousing: -
Useashidded cableand | o e o 3633 AU

dways useaclass D Cover; FCN-360C040-E
grounding. Crimping tool : FCN-367J040-AU/F
Manufacturer 2 : AMP

Solder type: 1473381-1
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Specification table (transistor output module)

Item

Specification

Type

EH-YT32

EH-YTP32

Output specification

Transistor output (sink type)

Transistor output (source type)

Rated load voltage

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

Minimum switching current 1mA
Leak current 0.1 mA or less
Maximum load current | 1 circuit 02A
1 common 40A*1
Output responsetime | OFF — ON 0.3msor less
ON - OFF 1msorless

Number of output points/ module

32 points/ module

Number of output points/ common

32 points/ common (4 common terminals *2)

Surge removal circuit

Diode

Fuse*3 10 A/1 common
Insulation system Photocoupler insulation
Output display LED (green) *4
Short-circuit protection Electronic
External connection Connector

Internal current consumption (5V DC)

Approx. 90 mA

Externa power supply*5
(For supplying power to the S terminal)

12/24V DC (+10%, -15%)
(maximum 100 mA)

1/0 assignment

Y32

*1:

*2: 4 common terminalsin one group are connected internally

Totd current for 4 common terminals. Do not use more than 3A with one common terminal pin.

*3.  The module needs to be repaired in case of fuse blown. It is not allowed for uses to replace the fuse.
*4: Thereare 16 points of LED indication. The indication group is switched by toggle switch.
*5:  Itisnecessary to supply 12/24 V DC to the Sterminal.
Terminal layout | Diagram of internal circuit
No. Signal No. Signal
name name
1] 0 21] 16
7] 1 27] 17
3 2 23] 18 zIx
4] 3 24] 19 )
5] 4 25] 20 I_@_I | |_
e mmml Rl A
8] 7 28] 23
9 C 29| C
10] S 30] S
11] 8 31 24 [EH-YTP32]
12] 9 32] 25 %
13] 10 33] 26 ]
14] T (€ 3
15] 12 35] 28 — A
16] 13 36] 29
17] 14 37] 30 zlg
18] 15 38 31
19] C 39] C
20] S 40] S
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|4.14 Euro-terminal 32-point Output Module

Name and function of each part

2] Lock button

Type EH-YT32E

EH-YTP32E

“~ 3] LED indication switch
Sw ]

Weight Approx. 0.15 kg (0.331b.)

and displayed group. When the input signa turns on, the
LED for the relevant number lights up. The LED only
lights when the module is energized.

Dimensions
(mm (in.))
1] LED cover
4 L 30 104 )
< 1 gl
4] External wiring connector
100
\ v
No. Name Function Remarks
1] |LED cover Thisisthe cover for the LED that displays the input status

2] |Lock button

When dismounting the module from a base unit,
press this button and lift up the module. The module
can be fixed firmly by a screw (M4, 10 mm (0.39
in.)).

3] |LED indication switch

Effective LED group (16 points) is selected by this switch
asfollows.

SW LED Indication group
OFF Not lit Oto15
ON Lit 16to 31

4] | Externa wiring connector

A connector for input signals.

It is attached to the product.
Solid wire 0.5...1.0 mn?
Flexible wire 0.5...1.0 mm?
Insulation stripping length 7mm

Cable ferrules cannot be used

Applicable connectors
(Manufacturer: Weidmuller)
e Type B2L3.5/20AUOR

¢ PatsNo. 175736

e Poles20

¢ Color Orange
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Specification table (transistor output module)

Item Specification

Type EH-YT32E EH-YTP32E
Output specification Transistor output (sink type) Transistor output (source type)
Rated load voltage 12/24 V DC (+10%, -15%)
Minimum switching current 1mA
Leak current 0.1 mA or less
Maximum load current | 1 circuit 02A

1 common 40A*1
Output responsetime | OFF — ON 0.3msor less

ON - OFF 1msorless
Number of output points/ module 32 points/ module
Number of output points/ common 8 points/ common
Surge removal circuit Diode
Fuse *2 10 A/1 common
Insulation system Photocoupler insulation
Output display LED (green) *3
Short-circuit protection Electronic
External connection Spring type connector (removabl€)
Internal current consumption (5V DC) Approx. 90 mA
Externa power supply*4 12/24 V DC (+10%, -15%)
(For supplying power to the S terminal) (max. 100 mA)
1/O assignment Y32

*1: Total current for 4 common terminals. Do not use more than 3A with one common terminal pin.

*2:  The module needs to be repaired in case of fuse blown. It is not allowed for uses to replace the fuse.
*3. Thereare 16 points of LED indication. The indication group is switched by toggle switch.

*4: Itisnecessary to supply 12/24 V DC to the S terminal.

Terminal layout | Diagram of internal circuit

No. Signal No. Signal

name name
1) 0 (21) 16
o) 1 (22) 17
(TR QUTPUT _EH-YT32E ) ©) 2 (23) 18 sz
() 3 (24) 19 '
©) 4 (25) 20 & L i
= (6) 5 (26) 21 Internal | (& K
; R) 6 27 - circuit g H
©) 7 (28) 23
. 9 c1 (29) c3
: (10) s1 (30) S3
N (11) 8 (31) 24 [EH-YTPa2E|
q p
: b (12) 9 (32) 25 R
1 o (13) 10 (33) 26 o y
?. E (14) 1 (34 2 circuit G! E
1 i b (15) 12 (35) 28 —
d 3 (B B a6 | 13 | 36| 29
wd 0 Eell [an] 14 [@En]| =0 5
(18) 15 (38) 31 o=
(19) c2 (39) c4
(20) 2 (40) 4
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|4.15 64-point Output Module

Name and function of each part Type EH-YT64
2] Lock button EH-YTP64
3] LED indicatoin switch Weight Approx. 0.13 kg (0.29 1b.)
Dimensions
(mm (in.))
1] LED cover
30(118) | 95 (3.74)
] |
4] External wiring connector . ! '
g
e
o
=t
No. Name Function Remarks
1] |LED cover Thisisthe cover for the LED that displays the output status and

displayed group. When the output signal turns on, the LED for
the relevant number lights up. The LED only works when the
module is energized.

2] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).

3] [LED indication switch Effective LED group (16 points) is selected by these switches as
follows.

SW1 [SW2 |LED16 |LED32 |Display group
OFF |OFF |Notlit Not lit 0to 15

ON |OFF |Lit Not lit 16to 31
OFF |ON |Notlit Lit 32to 47
ON |ON |Lit Lit 481063

4] | External wiring connector | Connector for input signals. Special cable with connector is

— Caution — optional. (Refer to chapter 4.31, 4.32.)
e Approx. 120 mm (4.72 If separate connector is needed, applicable connector typeis
in.) of space will be below.

required inthefrontof | Manufacturer 1 : Fujitsu Takamisawa
the module for the Solder type

connector and cable. Socket: FCN-361.1040-AU

.PI c_hoo thg Cover: FCN-360C040-E
installation location ]
Crimp type

(space) accordingly. Housng: FCN.36
. ousing: -363J040
Use ashielded cable and Contact: FCN-3633-AU

aways use aclass D Cover: FCN-360C040-E
grounding. Crimping tool : FCN-367J040-AU/F
Manufacturer 2 : AMP

Solder type: 1473381-1
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Specification table (transistor output module)

Item

Specification

Type

EH-YT64

EH-YTP64

Output specification

Transistor output (sink type)

Transistor output (source type)

Rated load voltage

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

Minimum switching current 1mA
Leak current 0.1 mA or less
Maximum load current |1 circuit 01A
1 common 3.2A
Output responsetime | OFF — ON 0.3msor less
ON - OFF 1msorless

Number of output points/ module

64 points/ module

Number of output points/ common

32 points/ common (4 common terminals per group *2)

Surge removal circuit

Diode

Fuse*1 5 A/1 common
Insulation system Photocoupler insulation
Output display LED (green) *3
Short-circuit protection Electronic
External connection Connector

Internal current consumption (5V DC)

Approx. 120 mA

External power supply *4
(For supplying power to the S terminal)

12/24V DC (+10%, -15%)
(maximum 100 mA)

1/0 assignment

Y64

*1:
*2:
*3:

The module needs to be repaired in case of fuse blown. It is not allowed for uses to replace the fuse.
2 groups (C1,C2) are separated. 4 common terminalsin one group are connected internally
There are 16 points of LED indication. The indication group is switched by toggle switch.

*4: Itisnecessary to supply 12/24 V DC to the Sterminal.
Terminal layout Diagram of internal circuit
Left (CN2) Right (CN1)
vo. [5era] wo. [Senal wo. [Soral o [Sora
(4) | 32 |61)| 48 | (1) | O | (21 | 16
(4233|6249 | @ | 1 || 17 S o BN
43) | 34| 63|50 | @ | 2 |(23] 18 Internal
(44) | 35 | 64) | 51 | @ | 3 || 19
(45)| 36 | (65| 52 | (5) | 4 |(25) | 20
(46) | 37 | (66)| 53 | 6) | 5 |(26) | 21
@n|3s|6n|54|m| 6 |@)]| 22 I';:i;‘
(48)| 39 | 68) | 55 | (8 | 7 |[(28) | 23 circuit
(49| C2 || C2| @9 |Cl|ry]|cCL
(50) | S2 | (70) | S2 | (10) | S1 | B0) | S
(51) | 40 | (71) | 56 | (11) (31) | 24 E:;TPM oo —
(52) | 41 | (720 | 57 | (12) (32) | 25 Inter nal . 0
3 | 42 | (73| 58 | (13)| 10 | (33) | 26 aireutt T Ca T
(54) | 43 | (74)| 59 |(14) | 11 | (38 | 27 - C: s1
(55) | 44 | (75)| 60 | (15) | 12 | (35) | 28 L, R
(56) | 45 | (76) | 61 | (16) | 13 | (36) | 29 Internal . »
sn |46 || 62 |an| 14 |@n] 30 aredt T Pe T
(58) | 47 | (78)| 63 | (18) | 15 | (38) | 31 T CZ)ECH
(59 | C2 | (79| C2 |9 | Cl|@y|CL
(60) | S2 | (80) | S2 | (20) | S1 | (40) | S1
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|4.16 Analog 1/0 modules

the screw diameter. The maximum thickness of the cable should be only up to
0.75 mn?. (Use 0.5 mm? cable when two crimp terminas are atached to the
sametermina.)

The recommended crimp termina is indicated below.

"=@ 6/(0.24)

_ { Care must be exercised when

(Recommended)

(0.24) handling the terminal since it may fall
— off if the screw isloose.

i

Unit: mm (in.)

Name and function of each part Type EH-AX44, EH-AX8*
EH-AY 22, EH-AY 2H, EH-AY 4*
1] Lock button
Weight Approx. 0.18 kg (0.411b.)
Dimensions
(mm (in.))
30(1.18) 95 (3.74) |
I 1 I
g
e
8
—
3] Terminal block o
No. Name Function Remarks
1] |Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).
2] |l/O cover Thisisthe cover attached to the terminal block area.
3] |[Terminal block Thisisthe terminal block for connecting output signals. The
terminal block can be connected or disconnected.
No. Item Detailed explanation Comments
Explanation of Anaog Input Module CPU104/208 of HARD
operation The CPU module verifies the status of the installed module and if the 1/0 REV.00 does not
assignment information matches that contained in the user program, theinput | Support analog
information is received according to the contents of the user program. modules.
EH-AX**: Receives analog output signa (voltage or current).
Analog Output Module
The CPU module verifies the status of theingtalled module and if the I/O
assignment information matches with that contained in the user program, the
output information is output according to the contents of the user program.
EH-AY** : Outputs analog output signal (voltage or current).
Termina block The screws for the termina block are M3 screws. Use acrimp terminal that fits

*1: The hardware revision of the CPU module was updated to REV.01 in March of 1998. The revision of the CPU module is
noted on the specifications plate attached on the side of the unit.
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Specification table (analog input module)

Item Specification
Type EH-AX44
Input current range (0 to 3 channels) 4to 20 mA
Input voltage range (4 to 7 channels) 0Oto10V DC
Resolution 12 bits
Conversiontime 5msor less

Overall accuracy

+ 1% or less (of full-scale value)

Input Current input
impedance (0 to 3 channels)

Approx. 100 Q

Voltage input Approx. 100k Q
(4 to 7 channels)
Insulation Channel Onternal circuit Photocoupler insulation

Between channels

No insulation

Number of Input current range

4 channels/module (0 to 3 channels)

channels Input voltage range

4 channels'module (4 to 7 channels)

External connection

Removable type screw terminal block (M3)

Internal current consumption (5V DC)

Approx. 100 mA

External power supply

24V DC (+20%, -15%) Approx. 0.15 A (Approx. 0.4 A at power On)

External wiring

2-core shield wire (20 m (65.62 ft.) or less)

1/O assignment WX8W
Terminal layout Diagram of internal circuit

No. Signal

name
1] 10 +

Analog and digital data
2] 11+ -
3] 12 + HOFFFE |- ,
4] 13+ _
5 va+ % HO7FF
6] V5+ §
7 Ve = HO000 A
8] V7 + o, 4 12 20
=S
9 24VDC+ e Input current
10] 10— -~ Horrr b ,
11] 11—
12] 12— i HO7FF
13] 13— } 24VDC+@l
14 V4 - 24VDC- =~
. Q HO000 >V

15] V5— 0 5 10
16] V6 Input voltage
17] V7-—
18] 24 VDC-
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Specification table (analog voltage input module)

Item Specification
Type EH-AX8V EH-AX8H
Input voltage range Oto10V DC -10to 10V DC
Resolution 12 bits
Conversion time 5msor less

Overall accuracy

+ 1% or less (of full-scale value)

Input impedance

Approx. 100 k Q

Insulation Channel Onternal circuit

Photocoupler insulation

Between channels

No insulation

Number of channels

8 channels/module (0 to 7 channel)

External connection

Removable type screw termina block (M3)

Internal current consumption (5V DC)

Approx. 100 mA

Externa power supply

24V DC (+20%, -15%) Approx. 0.15 A (Approx. 0.4 A at power On)

External wiring

2-core shield wire (20 m (65.62 ft.) or less)

1/0 assignment

WX8W

Terminal layout Diagram of internal circuit
No. Signal
name

1] VO + [ Andoganddigital data |

2] V1+ EH-AX8V

3 v2+ HOFFF 4

4] V3+ VO 45

5] V4+ Ité g HO7FF

6] V5+ : 5

7 V6 + e

2 HO000 R

8 Vit = 0 5 0V

9] 24V DC+ Input voltage

10] Vo- EH-AX8H

11] V1- N

12] V2- | 24VDC+ & HO7FF

&
_ 24VDC- A v

13] V3 © 10 R
14] Va- 0 +10 V
15] V5— Input voltage
16] V6 - H8000

17] V7-— (2's complement)
18] 24V DC-

4-39



Chapter 4 Product lineup

Specification table (analog current input module)

Item Specification
Type EH-AX8I EH-AX8IO
Input current range 4t020 mA 0to22 mA
Resolution 12 bits
Conversion time 5msor less

Overall accuracy

+ 1% or less (of full-scale value)

Input impedance

Approx. 100 Q

Insulation Channel Onternal circuit

Photocoupler insulation

Between channels

No insulation

Number of channels

8 channels/module (0 to 7 channel)

Weight

Approx. 0.18 kg (0.4 1b.)

External connection

Removable type screw terminal block (M3)

Internal current consumption (5V DC)

Approx. 100 mA

External power supply

24V DC (+20%, -15%) Approx. 0.15 A (Approx. 0.4 A at power On)

External wiring

2-core shield wire (20 m (65.62 ft.) or less)

1/O assignment

WX8W

Terminal layout Diagram of internal circuit
No. Signal name
1] 10+
2] 11+
3] 12+ lm‘ [ Analog and digital data
4] 13+
5] |4 + . ................................ HOFFF A
6] 5+ 5 _
7 16 + HO7FF
8] 17+ .
3 HO000 > MA
9] 24V DC + ] 0 4 12 20
5 Input current
10] 10— g EHO AX8I0
1] 11- E HOFFF
12] 12—
13] 13— HO7FF
14] 14—
15] 15— HO0O00 ™
16] 16— Input current
17] 17—
18] 24V DC—-
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Specification table (analog output module)

Iltem Specification
Type EH-AY 22 EH-AY2H
Output voltage range (0 to 1 channel) Oto10V DC -10to10V DC
Output current range (2 to 3 channels) 4t020 mA —
Resolution 12 bits
Conversiontime 5msor less

Overall accuracy

+ 1 % or less (of full-scale value)

External Voltage output (O to 1 channel) 10k Q or more

load resister | cyrrent output (2 to 3 channdls) 0t0 500 Q | —

Insulation Channel - Interna circuit Photocoupler insulation
Between channels No insulation

Number of Output voltage range *3 2 channelsy/module (0 to 1 channel)

channels Output current range *3 2 channels/module —

(2'to 3 channels)
Weight Approx. 0.18 kg (0.4 1b.)

External connection

Removable type screw terminal block (M3)

Internal current consumption (5V DC)

Approx. 100 mA

Externa power supply

24V DC (+20 %, -15 %) Approx. 0.15 A (Approx. 0.5 A at power On)

External wiring

2-core shield wire (20 m (65.62 ft.) or less)

1/0 assignment

WY 8w

*3.  With the EH-AY 22, voltage output and current output can be used simultaneoudly.

Diagram of internal circuit

Terminal layout
No. Signal name
1] VO +
2] V1i+
3] 12+*4
4] 13+*4
5] NC
6] NC
7 NC
8] NC
9 24V DC+
10] VO-—
11] V1i-
12] 12-*4
13] 13—*4
14] NC ]
15] NC
16] NC
17] NC
18] 24V DC—-

Analog and digital data

mA  EH-AY22
20
EH-AY22
EH-AY2H £ 1
5
o
5 4
o
5 0 >
O  HOO00 HO7FF  HOFFF
Vo4
10
(5]
S &
8 g 5
= S
g 3
53 5
€ o] 0 »
= HO000  HO7FF  HOFFF
- EH-AY2H
V4
Py 10
\(?J | Output voltage
624V
__________________________________________ e HO800  HO000 .
0 HO7FF
(2's complement)

-10

*4:  Only for the EH-AY22. "NC" for the EH-AY 2H.
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Specification table (analog voltage output module)

Item Specification
Type EH-AY 4V EH-AY4H EH-AY4I
Input voltage range Oto10V DC -10to10V DC 4to20 mA
Resolution 12 bits
Conversion time 5msorless
Overall accuracy + 1% or less (of full-scale value)
External load resister 10 k Q or more | 0to350Q
Insulation Channel Onterna circuit Photocoupler insulation
Between channels No insulation
Number of channels 4 channelsymodule (0 to 3 channel)
Weight Approx. 0.18 kg (0.4 1b.)
External connection Removable type screw terminal block (M3)
Internal current consumption (5V DC) Approx. 100 mA | Approx. 130 mA
External power supply 24V DC (+20%, -15%) Approx. 0.15 A (Approx. 0.5 A at power On)
External wiring 2-core shield wire (20 m (65.62 ft.) or less)
1/O assignment WY8W
Terminal layout Diagram of internal circuit
No. Signal name
AY4V AY4|
AY4H |  Andoganddigital data |
1] VO + 10+
2] V1+ 11+ Vs
o 1
3] V2+ 12+ g
5 3 .
4] V3+ 13+ 8 s °
35 &
5] NC NC D e
6] NC NC = HO000 HO7FF HOFE
c
7 | N | ne ] R o
8] NC NC V/ 3+/13+ g’
e S Va
9] 24V DC + L Va3 5 +10]
10] VO - 10— w I}
11] V1- 11— GRAVDCH | }_| H8000 - >
: HO7FF
12] V2- 12— @24VDC' (2's complement)
13] V3- 13— 10
4 | Ne | Re -
15] NC NC o0
16] NC NC 5
S 12 ............................
17] NC NC ;
18] 24V DC— g4
S o ,
HO000 HO7FF HOFFF
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|4.17 Resistance Temperature Detective Input Module

Name and function of each part Type EH-PT4
Weight Approx. 0.18 kg (0.4 1b.)
Dimensions
1] Lock button (mm(in.))
30 (1.18) 95 (3.74)
2] 1/0 cover _ f ! ' [
g
e
(@]
=t
4] Switch v
3] Terminal block
No. Name Function Remarks
1 Lock button When dismounting the module from a base unit, press
this button and lift up the module. The module can be
fixed firmly by a screw (M4, 10 mm (0.39 in.)).
2] 1/0 cover Thisisthe cover attached to the terminal block area
3] Terminal block Thisistheterminal block for connecting input signals. The
terminal block can be connected or disconnected.
4] Switch Thisisto set the temperature range.
No. Item Detailed explanation Remarks
Operation explanation The module receives input signals from RTD element.

The CPU modul e recognizes the status of the loaded module and when it
matches the I/O assignment information included in the user program,
input information is received according to the contents of the user
program.

Terminal block The screws for the terminal block are M3 screws. Use a crimp terminal
that fits the screw diameter. The maximum thickness of the cable should
be only up to 0.75 mm?. (Use 0.5 mm? cable when two crimp terminals
are attached to the same terminal.)

The recommended crimp terminal is indicated below.

.=v© 6/(0.24) (Recommended)

_ Care must be exercised when
(0.24) handling the terminal since it may fall
— off if the screw isloose.

i

Unit: mm (in.)
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Specification table

Iltem Specifications
Type EH-PT4
Applicable temperature-measuring Platinum temperature-measuring resistor Pt 100 (JI'S C 1604-1989)/Pt 1000
Temperature conversion data Signed 15 bits

Accuracy | -20to40°C (Pt 100) + 0.1°C @25°C (+ 0.5°C @ 0 to 55°C)
*1 -50 to 400°C (Pt 100) + 0.6°C @25°C (+ 3°C @ 010 55°C)
-50 to 400°C (Pt 1000) + 0.8°C @25°C (+ 6°C @ 010 55°C)

Temperature measuring range

-20to + 40°C/-50 to + 400°C (2 mA constant current system)

Number of input points

4

Conversion time

Approx. 1 second per 4 values

Insulation Between value and Photocoupler insulation
internal circuit
Between values No insulation
Internal current consumption (5V DC) Approx. 160 mA
Externally supplied power 24V DC

Unused terminal processing

The temperature conversion data for one of the four valuesis H7FFF.

External wiring register

The maximum total resistance of 4 valuesis 400 Q

External wiring

Shielded cable

Additional function

Linearization

Error detection

The temperature conversion data at or below -51°C or at or above 410°C is H7FFF.

Wire breakage processing

The temperature conversion data for one of the four valuesis H7FFF.

1/0 assignment

X4W

*1. Theaccuracy indicates the value after 10 minutes from the power-up. The value may become dightly higher immediately
after the power-up. Also check the temperature-measuring resistor beforehand because it is also subject to error.

*2: Indicates the current terminal wiring in open state. When an open error occurs in the voltage terminal wiring, the data

becomes inconsistent.7

Terminal layout Diagram of internal circuit
No. Signal name
EH-PT4
SN EH-PT4 ) 4 bo RTD AO; ® l&
2] BO : *
1 3] bl !
10] 4 B1
2] ]
11] 5] b2
3 6l B2 i 3
12] RTD A3 % =
1 7 b3 O | =
e | A - :
14] 9] 24V DC + O -
ol 5 10] AO b3 |
k 16] 1 NG 24V DC;L
g 12] Al N b
17] 13] NC Teav DCA
3 - 14) A2 !
15] NC
16] A3
17] NC
18] 24V DC—
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|4.18 Counter Module

Name and function of each part Type EH-CU (2ch)
EH-CUE (1ch)
Weight Approx. 0.16 kg (0.352 1b.)
Dimensions
(mm(in.))
I30 (1.18) | 95 (3.74)
] |
I 1 I
3] Wiring connector
g
@
o
=]
4] DIP switches
No. Name Function Remarks

1] LED cover

Thisisthe cover for the LED that displays the I/O
status. When the I/O signal turns on, the LED for the
relevant number lights up.

2] Lock button

When dismounting the module from a base unit,
press this button and lift up the module. The
module can be fixed firmly by a screw (M4, 10
mm (0.39in.)).

3] Wiring connector

15 x 2 lines 30-pin connector

(Note) Common for EH-CU and EH-CUE.

Connector (socket) type : HIFSBA-30PA-2.54DS

(30 pin, male, HIROSE)

Applicable connector (plug) (HIROSE)
HIF3BA-30D-2.54C (30 pin, female)
HIF3-2226SCC (connector pin)
HIF3-TB2226HC (crimping tool)

HIF3--30CV (connector cover)

4] DIP switches

Performs various initialization settings of the EH-CU
and EH-CUE. Turn off the power and remove the
module to perform settings.

5] Reset switch

Thisis used when the module generates a hardware

error.

(Note) After the power isturned on, pressing down the
reset switch turnson the "ER" LED. Thisis
normal.
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EH-CU Terminal Layout | No. CH2 | No. CH1 Meaning of signal
16 VinA 1 VinA Connectto al2 - 24 V DC power supply when
using voltage input.
17 A(+) 2 A(+) Connect to (+) polarity when using differential
Phase A input.
18 A 3 A Connect to the open collector signal when
using voltage input
COUNTER Connect to (=) polarity when using differential
input.
19 VinB 4 VinB Connectto a12 - 24 V DC power supply when
RESET O using voltage input.
20 B (+) 5 B (+) Connect to (+) polarity when using differential
CH2 CH1| input.
21 B(-) 6 B (- Phase B Connect to the open collector signal when
% using voltage input
Connect to (-) polarity when using differential
16 oo 1 input.
00 22 VinM 7 VinM Connect to a12 - 24 V DC power supply when
o9 using voltage input.
NI 83 23 MH) | 8 M (+) Connect to (+) polarity when using differential
g3 Marker input. _
29 24 M (=) 9 M (-) Connect to the open collector signal when
00 using voltage input
S3 Connect to () polarity when using differential
30| ]loofl? input.
25t027 N.C. | 10to 12 N.C. Do not connect anything.
ERCU 28 Y2 13 YO Coincidence output. Connect to the other input.
29 Y3 14 Y1 Coincidence output. Connect to the other input.

Output

30 Com2 |15 Coml (=) common for coincidence output. Commons

1 and 2 are independent.

Note: The pin humber defined in the EH-CU does not correspond to the pin number defined by the connector manufacturer.

EH-CUE |Terminal Layout| No.| CH2 [No.| CH1 Meaning of signal
16 N.C. 1 VinA Connectto a12 - 24V DC power supply when
using voltage input.
17 N.C. 2 A(+) Connect to (+) polarity when using differential
Phase A input.
18 N.C. 3 A Connect to the open collector signal when
COUNTERJENeNS using voltage input
Connect to (-) polarity when using differential
input.
ReseTQ) 19 N.C. 4 VinB Connectto a12 - 24 V DC power supply when
using voltage input.
CH1 20 N.C. 5 B (+) Connect to (+) polarity when using differential
Phase B input.
% 21 N.C. 6 B (- Connect to the open collector signal when
using voltage input
16| [loof 1 Connect to (=) polarity when using differential
83 input.
3s 22 N.C. 7 VinM Connect toa12 - 24V DC power supply when
29 using voltage input.
CN1l 656 23 N.C. 8 M (+) Connect to (+) polarity when using differential
06 Marker input.
33 24 NC. |9 M (9 Connect to the open collector signal when
99 using voltage input
30| floof1s Connect to (-) polarity when using differential
input.
%_ 25t027 N.C. | 10to 12 N.C. Do not connect anything.
EH-CUE 28 N.C. 13 YO Coincidence output. Connect to the other input.
29 N.C. 14 Y1 Output | Coincidence output. Connect to the other input.
30 N.C. 15 Coml (-) common for coincidence output.

Note: The pin number defined in the EH-CUE does not correspond to the pin number defined by the connector manufacturer.

4-46



Chapter 4 Product lineup

General specifications

Item Specification
Type EH-CU | EH-CUE
Insulation withstand voltage 250V DC between /O signal and FE
Internal current consumption 5V 200 mA

Operaing ambient 0 to 55 degrees, 20 to 90% RH (Non condensing)
temperature/humidity
Storage ambient -10 to 75 degrees, 10 to 90% RH (Non condensing)
temperature/humidity
1/0 assignment FUNO
Counter specifications
Item Specification

Type

EH-CU | EH-CUE

Maximum number of count

32 bit (0 to 4, 294, 967, 295)

M aximum frequency

100 k Hz (25 k Hz when multiple of 4)

Count mode

Select viadip switch settings. (Common to both channels for the EH-CU.)
2 phases; 1 phase (cw/ccw, ck, U/D); 2 phases, multiplication by 4

Number of channels 2 channels | 1 channel
Differential input current 4 mA or higher
Differential input voltage 12t024V DC

Minimum ON 10v DC

voltage

Maximum OFF 4V DC

voltage
Insulation method Photocoupler
Number of A: A, CW, CK Phase difference of each channel (A - B) during 2-phase counting
input points 3 B: B, CCW, U/D +45° to +125° when up, -45° to -125° when down
points x 2 M: Marker (2)
channels

Minimum counter pulse width

ON: 4 p sor higher, OFF: 4 pu s or higher

Minimum marker pulse width

10 p sor higher (Detected via ON edge)

External wiring method

30-Pin batch connector for both channels | 30-pin connector

External wiring

Wired with twisted pair wires and batch shielded wires

Output specifications

Item Specification
Type EH-CU | EH-CUE
Output voltage 12/24 v DC (30 V DC maximum)
Load current 20 mA/point maximum
Output method Open collector output
Minimum load current 1mA
Output delay ON - OFF 1msorless
time OFF -~ ON 1msorless
Voltage drop when ON 1.5V maximum

Number of external output points

4 pointsmodule
Externa terminal of output destination
may be specified for each channel.

2 points/module

Normal counter

Current value = Set Value 1 or current value > Set Value 1

Ring counter Current value = Set Value 2
Leak current 0.5 mA maximum
Polarity (=) common within the module

Externa power supply

12/24V DC (30 V DC maximum)

Insulation method

Photocoupler
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|4.19 Single-Axis Pulse Positioning Module

output method (CW/CWW, CK/Direction
switching) and output logic (positive/negative
logic). Also used to set whether or not external
input is used. Turn off the power and removethe

Name and function of each part Type EH-POS
11 Lock button Weight Approx. 0.17 kg (0.37 1b.)
g Dimensions
(mm(in.))
2] Reset switch 30(1.18) . 95 (3.74) .
I 1 I
3] Positioner connector
g
4] 1/0 connector L
] :
—
5] Dip switches
No. Name Function Remarks
1 Lock button When dismounting the module from a
base unit, press this button and lift up the
module. The module can be fixed firmly
by a screw (M4, 10 mm (0.39in.)).
2] Reset switch Resets the unit when the module is
malfunctioning.
3] Positioner connector Used to connect the positioner
4] | 1/O connector Pulse output, external control input connector | Connector on cable: Sumitomo 3M
(20-pin) Solder type: 10120-3000VE
Case: 10320-52F0-008 (or equivalent)
5] Dip switches Perform initialization settings for the pulse (Note)

Setting dip switches 5 and 6 to ON
causes the external RUN input to
becomeinvaid (z 0).

module to perform settings.
Switch number ON OFF Additional information
1,2 1 2
ON ON CW/CCW pulse output (Negative logic)
ON OFF CW/CCW pulse output (Positive logic)
OFF ON Clock pulse/Directiona signal output (Negative logic)
OFF OFF Clock pulse/Directional signal output (Positive logic)
3 Unused Unused
4 COIN not COIN Sets whether or not the positioning complete signal
input input (COIN) isexternaly input.
5 +0. RUN + 0. input Sets whether or not the + direction over-run
not input (+O.RUN) is externaly input.
6 -0. RUN —0. input Sets whether or not the — direction over-run
not input (-O.RUN) isexternaly input.
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General specifications

Item

Specification

Current consumption

5V DC, 300 mA, 600 mA (When the positioner is connected)
Supply power from the power supply module.

Operating ambient temperature

0 to 55°C (Storage ambient temperature -10 to 75°C)

Operating ambient humidity

20 to 90% RH (no condensation)

(Storage ambient humidity 10 to 90% RH (no condensation))

Usage environment

No corrosive gases, no excessive dirt

Cooling method

Natural air cooling

Weight

Approx. 0.17 kg (0.37 1b.)

External dimensions (mm)

30 (1.181in.) (W) x 100 (3.94in.) (H) x 95 (37.4in.) (D)
(170 (6.7 in.) (D) with /O connector)

External power supply

5V DC + 5%, 100 mA (For pulse chain output) 24 V DC,
10 mA/poaint (For externa control input)

Function specifications

Item Specification
Number of control axes 1axis
Highest frequency 400 k pulsels
Positioning Capacity 256 points
data Setting procedures 1. Sequence program
2. Positioner (Note that the positioner is optional.)
Positioning Method 1. Absolute system
2. Absolute system + increment system
3. Increment system
Positioning command 1. Pulse specification
2. W m specification
3. inch specification

&

degree specification

Speed command Automatic, manual, home position return
6.25 pulse/sto 400 k pulse/s
K m/s, inch/s, degree/s input function
Speed stage 10 stages
Acceleration/decel - Trapezoid accel eration/decel eration
eration system S-curve acceleration/decel eration (3-stage accel eration/decel eration)
Acceleration/decel- 1t0 65,535 ms
eration time
Backlash 0to 255 pulse

High/low limit setting

+2,147,483,647 to -2,147,483,648 pulse

Pulse output method

1. Pulsechain (CW/CCW)

2. Clock + direction signal (CK/direction)
(Use dip switches 1 and 2 to select the pulse output method and to switch
between positive and negative logic for the selected method.)

Pulse output
procedures

Open collector output (Photocoupler insulation)
Line driver output (Photocoupler insulation)

Home position return function Arbitrary origin

Low speed origin return
High speed origin return 1
High speed origin return 2

. Absolute value encoder home position return

o wdNEINE

Teaching Possible

Manual (JOG) operation Pulse output by manual input signal

Operation when the CPU has stopped Operation may be performed via /O setting or using the positioner.

1/0 alocation Word 4W/4W
Absolute value encoder input Supportsthe Z seriesand 211 series by Yasukawa Denki and the P series by Sanyo
Denki.

(Notes) Stopping the CPU during operation causes the motor to decelerate and come to a stop.
. The maximum travel per single movement is 2,147,483,647 pulses. When an operation was attempted to move
beyond the maximum travel, the motor decel erates and stops at the maximum travel position.
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I/O interface specifications

Item Specification
Output Pulse chain (CW/CCW) output 1. Open collector output Photocoupler insulation (30 V DC maximum, 30 mA
Clock + direction signal resistive load)
(CK/direction) Pulse output 2. Linedriver output Photocoupler insulation (5 V DC)
Maximum |leakage current 100w A or less
Maximum voltage drop at ON 0.8 V maximum (at output current 30 mA)
Input Input voltage 10.8t0 30V DC

Input impedance

Approx. 2.2k Q

Input current Approx. 10 mA (24 V DC)

inputs do not specify polarity.

Operation Minimum ON 9V
voltage voltage
Maximum OFF 36V
voltage
Input lag ON - OFF 1msorless
OFF - ON 1msorless
Polarity Only the encoder signal input uses the plus common inside the module. Other

Insulation method Photocoupler

A) Positioner connector (CN1): Conforms to RS-422.

Terminal layout No. Signal Signal name Internal ladder diagram
1] Do - Driver output — v :
2] Do + Driver output + circuit [
3] Ri — Receiver input — Vg gSI
- — GND § O
11 4] Ri + Receiver input + I—@ 6]
) 5v 4 op
: 5] 5V DC+ +5V 7 -
CN1 : o7 —> Positionel
==||s g 6] ov GND » C_E : 1
7] ov GND ? 4
8] | 12vDC- 12V — g 3
P
GND 1_ !
B) 1/0O connector (CN2)
Terminal layout No. Signal Signal name Internal ladder diagram
1] 5V DC+ Pulse output
2] ov power supply
3] Ccw Open collector
4] CcCcw pulse output
5] CW + Line driver — i
It i
6] CW — pulse output o -
7] CCW + sV L © 0
8] CCW — _& > { :g_(@ 14l
01 11 1] 9] C+ Encoder C phase s5v A | i
10 C ? ]> f o
] - _l &6 8
oN2 11] PS - Encoder location .@
: 12] PS+ signal i
13] COIN Positioning complete
10] 10 20 20] 14] PROG Home pOS-tiOH LS
15] + 0. RUN + Over run
16] —0. RUN — Over run
17] MODE- Control mode switch
SEL
18] M-CW Manua CW
19] M-CCW Manual CCW
20] 24V DC Control power
+ supply
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|4.20 4-Axes Pulse Positioning Module

Name of Parts

Model EH-PO4
Weight Approx. 0.13 kg (0.29 1b.)
1] Lock button Dimension(mm)
30 95
™~
2] LED cover
pow  WOE C;:';D
Bl F:Li ZSS SED §
3] Wiring connector
A

No.

Name

Function

Remarks

1] |Lock butto

n

When dismounting the module from a base unit,

can be fixed firmly by a screw (M4, 10 mm (0.39
in.)).

press this button and lift up the module. The module

2] |LED cover

This indicates the status of this module.

3] | Wiring connector

Thisis connector for pulse output and external
control input.
Connector for cable:
Manufacturer 1 : Fujitsu Takamisawa
Solder type

Socket: FCN-361J040-AU

Cover: FCN-360C040-E
Crimp type

Housing: FCN-363J040

Contact: FCN-363J-AU

Cover: FCN-360C040-E

Crimping tool : FCN-367J040-AU/F

Manufacturer 2 : AMP
Solder type : 1473381-1
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LED display
Outlook Name Signal Contents Coler
POW Power source Lighted when the moduleisvalid ;J(reel‘legw
POW WDE CME RN* RUN Lighted in positioning Yellow
RNA RNB RNC RND green
SBA SBB SBEC SED sB* | Standby Lighted in stand by mode Yellow
ORA ORB ORC ORD green
POSITIONING OR* Overrun error Lighted when overrun is occurred Red
CME Command error Lighted when command error is occurred Red
WDE Watchdog error Lighted when Watchdog error is occurred Red

Note 1: *=A (Axis A), B (Axis B),C (Axis C),D (Axis D)
Note 2: All of the LED are lighted when power on.

General Specification

Item Specification
Consumption current 5V DC, 850 mA (supplied from Power module)
Operation temperature 0to55°C
Storage temperature -10to 75°C
Operation humidity 20 t0 90 % RH (without condensation)
Storage humidity 10 to 90 % RH (without condensation)
Operating atmosphere Free from corrosive gas and dust
Cooling Natural air cooling
Weight Approx. 0.13k g
Dimension 30(W) x 100(H) x 95(D) (mm)
Externd power source 24V DC, approx. 4.3 mA /point ( for external input)
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Specification

Item Specification
Number of controlled axes 4
Number of interpolation axes Linear interpolation : up to 4 axes

Circular interpolation : 2 axes

M aximum speed 1M pulse/ s

Positioning | Number of positioning points | Maximum 256 pointy axis (storagein the module)
data

Setting method 1) Ladder Program
2) Positioning Data Setting tool
Positioning | Positioning mode 1) Absolute mode

2) Absolute and Incremental
3) Incremental

Positioning Unit 1) Pulse
2) um
3) inch
4) degree
Speed unit 1pulse/ s- 1M pulse/ s (Auto, Manual, Homing)
pum /s, inch/s, degree/s (selectable by common parameter)
Number of speed stage Maximum 256 stages (in continuous operation)
Acceleration and Deceleration | Linear
S-curve (3 types)
Acceleration and Deceleration |1 up to 65535 ms
time
Backlash 0 - 65535 pulses
Operation range - 2,147,483,648 up to + 2,147,483,647 pulses

- 214,748,364.8 up to + 214,748,364.7 um

- 21,474.83648 up to +21,474.83647 inch

- 21,474.83648 up to + 21,474.83647 degree
Pulsetrain signal 1) 2 Pulse signal (CW pulse and CCW pulse)
2) Pulse and Direction signal (PLS and SIG)
( Selectable by common parameter)

Output method Linedriver

Homing 1) Free home position

2) Low speed homing

3) High speed homing 1 (Off edge stop)

4) High speed homing 2 (Phase Z input stop)
5) Absolute encoder homing

Applied servo amp in absolute homing Hitachi AD series
Manual operation Manua command
Teaching function Teaching command
1/0 assignment Word 4W/4W
Operation on CPU stopping Available

Note: When CPU isturned "RUN" to "STOP" or "STOP" to "RUN", the servo motor stops.
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Input / Output Interface

Iltem Specification
Output |Pulse & Sign Linedriver (SN75158(Tl))
"High" voltage Minimum 2.4V
"Low" voltage Maximum 0.4 V

Phase |Phase Z input and Absolute|Linedriver (input impedance: 220 ohm)
input | encoder serial signal

Input | Input voltage 204 upto28.8V DC
Input impedance Approx. 5.6 k ohm
Input current Approx. 4.3 mA (24 V DC)
Operation |"ON" voltage Minimum 15V DC
voltage | “OFF" voltage Maximum 5V DC
Delay "ON" to "OFF" Maximum 1 ms
"OFF" to "ON" Maximum 1 ms
Polarity No
isolation Photo-coupler
assignment zri]r:ja;si;gar;ment Internal circuit
left(CN2) right(CN1)
Axis C | Axis D | Axis A | Axis B signal =TT !
No. No. | No. | No. ' Internal !
(41) (61) D (21) N.C. : circuit :
[POSITIONONG_EH-POS4 2 | 62 | @ | @2 CW+ il | Axis A
43) | 63 | 3 | (3 CW- | A i
(44) (64) (4) (24) CCW+ ! !
(45) (65) (5) (25) CCW- ' — } © @®
I O © 3.6

(46) (66) (6) (26) N.C. ; ;
(47) (67) ) (27) N.C. ; L
(48) (68) G) (28) N.C. |
(49) (69) (9) (29) Z-(PS-) I
G0) | @0) | (10) | (30) Z+(PS+) :
(51) (71) a1 (31) SRDY :
(52) 7)) | @12 | 32 COIN ;
(53) (73) 13) (33) PORG |
Ga) | 9 | @ | 39 +ORUN |
(55) (75) | @5) | (39) -ORUN !
s6) | (76) | @e) | @6 | MODSEL !
e | an | an | e N.C. SRR
(58) | (78) | (18) | (38 N.C. Same circuit about Axis B, C, D
(59) (79) (19) (39) N.C.
(60) (80) (20) (40) | COM(+24V)
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I/0O Signal
Axis | Axis | Axis | Axis
C D A B 110 Symbol Name Remark
No. [ No. | No. | No.
41 61 1 21
42 62 2 22 Output CW+ Pulse train output
43 63 3 23 CW- (CW pulse/ PLS)
4 | 64 4 24 CCW+ Pulse train output Or direction | Line driver
5 | 65 | 5 | 25 cow- |99
(CCW pulse/ SIG)
46 66 6 26
47 67 7 27
48 68 8 28
49 69 9 29 Z-(PS) Phase Z input Phase Z output from servo Amp
50 70 10 30 Z+(PS+) (Absolute encoder signal) (Absolute encoder serial signal)
51 71 11 31 SRDY Servo ready Ready output from servo AMP
52 72 12 32 COIN In position Positioning compl ete signal
53 73 13 33 PORG Origin signa Origin limit switch
54 74 14 34 +ORUN + Overrun Overrun for normal direction
55 75 15 35 Input -ORUN - Overrun Overrun for reversal direction
56 76 16 36 MODSEL Control mode select Control mode selective switch
In speed and positioning mode
57 77 17 37
58 78 18 38
59 79 19 39
60 80 20 40 | Common [ COM(+24V) |Input common 24V DC or GND of external power
source
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|4.21 Ethernet Module

Name and function of each part Type EH-ETH
51 Lock button Weight Approx. 0.15 kg (0.33 1b.)
Dimensions
(mm(in.))
1] LED cover
30(118) 95 (3.74)
] |
I 1 I
3] Reset switch +
2] Dip switch g
g
—
\ 4] Ethernet connector B
No. Name Function Remarks
1] LED cover Thisisthe cover for the LED that displays the status.
2] Dip switch Sets the operation mode.
3] Reset switch Resets when the module is abnormal.
4] Ethernet connector RJ45 type connector
5] Lock button When dismounting the modul e from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).
Explanation of LED display
Front Display Description of display ON status OFF status
diagram
POW Indicates the Ethernet line connection Connected Not connected
status.
TX/RX Indicates the data transmission and Sending or receiving No data transmission
reception status.
|ERR ERR STATUS I. ERR Indicates Ethernet information setting Error present No error
POW Tx/Rx error.
ERR Indicates whether or not a Error present No error
transmission or reception error has
occurred.
STATUS Indicates whether or not a hardware Error present No error
error has occurred. (flashes)™*

*1: Displays the type of a hardware error by the illumination color and flash count. For details, refer to the Ethernet Module
Application Manual (NJI-361(X)).
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Operation mode setting

External view

Description

Z O+

Sets Ethernet information from the user
program

Least significant byte of |P address Sets Ethernet information using general

Web browser.

M T OIZ OIN

[ —
[N —
w:
[N
o |
0’:
\l:
[ ——
MmO

* * * * (@) Transmission/reception test mode
N

External loop-back check

Internal loop-back check

e}

Normal operation

Note: (1)
o)
©)

General specifications

“*" indicates that it is not dependent of the bit status.
When the least significant byte of the IP addressis to be set, the switch OFF becomes “0,” and ON becomes “1.”
Do not set al of the least significant bits of the I|P address to OFF.

Item

Specification

Internal current consumption

5V DC, 260 mA

Operating ambient temperature,
humidity

0to0 55°C, 20 to 90% RH (no condensation)

Storage ambient temperature, humidity

-10to 75°C, 10 to 90% RH (no condensation)

Noise proof feature

* Noise voltage 1,500 Vpp, noise pulse width 100 nsec, 1 psec
« 3,000 V at the electrostatic noise metal exposing section

Operating environment

No corrosive gases, no excessive dust

Structure

Open wall-mount type

Cooling method

Natural air cooling

Mounted slot position

Slots 0 to 2 on the basic base: up to two units can be mounted at the same time

1/0 assignment

COMM

Performance specifications

Item Specification
Communication Ethernet standard |EEE802.3 standard
specification Transfer modulation method Base band
M edium access method CSMA/CD
Transfer speed 10 Mbps
Max. length Hub - EH-ETH 100 (m)

Number of ASR connection

Maximum connection is 6 at once.
Maximum datais 1454 bytes/ each sending or receiving

H-protocol (Taskcode communication)

4 connections (max.)

4-57




Chapter 4 Product lineup

Functional specifications

Item Specification

Setup function * Select the setup mode using a DIP switch, and perform initial settings such asthe |P address,
transmission operation specification, transmission/reception area specification using a general-
purpose Web browser.

« The IP address can al so be set by programming with aladder program.

Auto Sending/Receiving « Data can be transmitted and received periodically by specifying an internal output signal in atable
function, format.

event transmission function « Data can be transmitted and received by signal variation (event) in aladder program.

Task code communication « Either TCP/IP or UDP/IP can be specified.
» H seriestask code communication can be performed.

Test function « Internal loop and external loop check functions are supported.

* One-to-one transmission/reception test function is supported.

Example of setup function

To create Ethernet information and an auto communication table, the setup page of the general Web browser is
used. The following shows the setup tool screen.

; Irame - Microzoft Internet Explorer M= =
j File Edit ‘“iew Favoites Tool: Help ‘
le-o - a3 B-&3FH - iJAgdrassI@ hitp://192.168.0.1 | oo
HIT&CHI IP Address Information Setting
EH-150 EH-ETH
Wer: .53.0.61 FH-ETH [nformation
Reset IP address : 192, 168. ] 1
Subnet mask : 355, 255. 255 0
Ethemet Information Diefilt gateway
o 1P addess Ronting inforrmation
» Tack Code Hetwork address
1 | Subnet mask
&SR Infromation Catevway
o Bl Hetwork address
» Connection(l 2 | Subnet reask
»  Connection(2) Gateway
» Connection(3)
»  Conrection(d) Network address
» Comnection(5) 3 | Subnet mask
» Connection(6)
v 1O Areal Gateway | |
» LD Areald Wetwork address
v LD Area(d
Ty 4 | Subnet reask
+ LD AreafS) Gateway
+ 1O hrea( Hetwork address
5 | Subnet mask
Setup file Operation el s
Gateway
»  Setup file Hetwork address
i | Subnet reask LI
[~
|&] Dane ’_|_|® Internst 4

Ethernet information setup page using a Web browser
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|4.22 DeviceNet Master Module

No. Name

Name and function of each part Type EH-RMD
Weight Approx. 0.15 kg (0.331b.)
4 © Lockbutton Dimensions
(mm(in.))
1] LED cover
30(1.18) | 95 (3.74)
] |
3] Reset switch . ' :
g
2] Dip switch S
(@]
S
\ 4] DeviceNet connector
Function Remarks

1] LED cover

Thisisthe cover for the LED that displays the network status

and error information.

2] Dip switch

Sets the node address and baud rate.

3] Reset switch

Resets the module.

4] DeviceNet connector

Connects to the network.

5] Lock button

When dismounting the module from a base unit, press
this button and lift up the module. The module can be
fixed firmly by a screw (M4, 10 mm (0.39 in.)).

General specifications

Item

Specification

Current consumption

5V DC, 280 mA

Operating ambient temperature

0 to 55°C (Storage ambient temperature —10 to 75°C)

Operating ambient humidity

20t0 90 % RH (no condensation)
(Storage ambient humidity 10 to 90 % RH (no condensation))

Usage environment

No corrosive gases, no excessive dirt

Cooling method

Natural air cooling

External power supply

24\ DC * 10 % (supplied from communication connector)
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Performance specifications

Performance specification
No. Item
LINK mode REMOTE mode
1 No. of installed units 2 units (only on communication slot *) 4 units (only on communication slot *)
2 No. of slave-connected units 63 units
3 1/0O assignment LINK REMOTE2
4 Output data 256 words (WLO-)
5 Input data 256 words (WL 200-) 64 words (WX1000-, WY 1000-)
6 Communication protocol DeviceNet 2.0 standard
7 Supported connections 1] Poll 1/O connection
2] Bit strobe I/O connection
3] Cyclic I/O connection
4] Change of state (COS) 1/0 connection
5] Explicit message connection
8 Connection mode 1] Multi-drop connection
2] Multi-branch connection using T branch
9 Communication speed 500k/250k/125kbps (set by DIP switches)
10 Cable Dedicated DeviceNet cable
11 Communication distance
Communication| Maximum Each sub-line | Total sub-line The maximum
500 kbps 100morless | 6morless 39morless | networklength
shows the value
250 kbps 250 mor less 6 mor less 78 mor less when a thick trunk cable
125 kbps 500 mor less 6 mor less 156 mor less Isused

* Refer to chapter 4.7 Base unit.
Note: The followings are recommended communication cables and crimp type terminals for the cables:
Mfg'd by ShowaDensen TDN18-**G Trunk cable (thick cable)
TDN24-**G Drop cable (thin cable)
(** indicates the number of m's. However, available lengths are 10/30/50/100/300/500m.)
Mfg'd by Nichifu Trunk cable crimp type terminal TME TC-2-11 (power supply line)
TME TC-1.25-11 (communication line)
Drop cable crimp type termina TME TC-0.5 (common power supply line/communication
line)
Crimp tool NH-32

Node address and communication speed settings

Nodeaddress | NAL | NA2 | NA4 | NA8 | NAL6 | NA32
0 OFF | OFF | OFF | OFF | OFF | OFF
1 ON | OFF | OFF | OFF | OFF | OFF
M |nas 2 OFF | ON | OFF | OFF | OFF | OFF
] |NAl6
] |NAS
W1 (NA4 :
% NAZ 62 OFF | ON | ON | ON | ON | ON
®m] |pri 63 ON | ON | ON | ON | ON | ON
‘::O,'\I DRO Band rate DRO DR1
125 OFF OFF
250 ON OFF
500 OFF ON
ON ON
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|4.23 DeviceNet Slave Module

Name and function of each part Type EH-10CD
Weight Approx. 0.17 kg (0.37 Ib.)
6] Lock button X -
Dimensions
(mm(in.))
5] Dip switch 2 ABAT | 95 (3.74) |
— w~
g
Q)
8
4] Communication -
connector
3] Reset switch
No. Name Function Remarks
1] LED Thisisthe cover for the LED that displays the network status and
error information.
2] Dip switch 1 Sets the node address and baud rate.
3] Reset switch Resets the module.
4] Communication Connects to the network.
connector
5] Dip switch 2 Sets to retain/clear output for the output module on the EH-10CD.
6] Lock button When dismounting the module from a base unit, press this
button and lift up the module. The module can be fixed
firmly by a screw (M4, 10 mm (0.39in.)).

General specifications

Item Specification
Current consumption 5V DC, 320 mA
Operating ambient temperature 0 to 55°C (Storage ambient temperature -10 to 75°C)
Operating ambient humidity 20 to 90% RH (ho condensation)

(Storage ambient humidity 10 to 90% RH (no condensation))

Usage environment No corrosive gases, no excessive dirt
Cooling method Natural air cooling
External power supply 24V DC + 10 % (supplied from communication connector)
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Performance specifications

No. Item Specification

1] No. of installed I/0 modules 16 units’/EH-10CD (Use EH-IOC/H to install 9 or more units.)

2] Output data 256 words

3] Input data 256 words

4] Communication protocol DeviceNet 2.0 standard

9] Supported connections 1] Poll 1/O connection
2] Bit Strobe 1/0 connection
3] Cyclic I/O connection
4] Change of state (COS) /0 connection
5] Explicit message connection

6] Connection mode 1] Multi-drop connection
2] Multi-drop connection using T branch

7 Baud rate 500k/250k/125kbps (switched by DIP switches)

8] Cable Dedicated DeviceNet cable (see Note below)

9 Communication distance Communication Maximum Each sub-line | Total sub-line |The maximum

speed network length length length network length

500k bits/'s | 100 mor less 6 mor less 39morless |shows the value
250 k hits/s 250 mor less 6 morless 78 morless |when athick trunk
125 k bits/s 500 mor less 6morless 156 morless |cableis used.

Note: The following are recommended communication cables and crimp type terminals for the cables:

Mfg'd by ShowaDensen TDN18-**G Trunk cable (thick cable)
TDN24-**G Drop cable (thin cable)

(** indicates the number of m's. However, available lengths are 10/30/50/100/300/500m.)

Mfg'd by Nichifu Trunk cable crimp type terminal TME TC-2-11 (power supply line)
TME TC-1.25-11 (communication line)
Drop cable crimp type terminal TME TC-0.5 (common power supply line/lcommunication
line)
Crimp tool NH-32

Node address and communication speed settings

Node address NA1 NA2 NA4 NA8 | NA16 | NA32
0 OFF | OFF | OFF | OFF | OFF | OFF
1 ON | OFF | OFF | OFF | OFF | OFF
] |NA32 2 OFF | ON | OFF | OFF | OFF | OFF
1 [NAL6
W] [NAS
W] |NA4 .
— NA2 62 OFF | ON | ON | ON | ON | ON
] |pr1 63 ON ON ON ON ON ON
2 [PRo Band rate DRO DRL
- 125 OFF OFF
250 ON OFF
500 OFF ON
ON ON
Supported I/O modules.
Type Input size Output Type Input size Output
(Word) (word) (Word) (word)
EH-XD8/XD16/XDL16 1 0 EH-YT64/Y TP64 0 4
EH-XA16/XAH16 1 0 EH-AX44/8V/8H/81/810 8 0
EH-XD32(E)/ XDL32(E) 2 0 EH-AY 22/2H/4V /4 0 8
EH-XD64 4 0 EH-PT4 4 0
EH-YT8/YTP8/YT16/YTP16 0 1 EH-POS/4 4 4
EH-Y S4/YR8B/YR12/YR16 0 1 EH-CU/CUE 5 3
EH-YT32(E)/ YTP32(E) 0 2
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|4.24 PROFIBUS Master Module

Name and function of each part

EH-RMP

| 6] Terminal end switch

><7] Network connector

Approx. 0.13 kg (0.286 1b.)

Type
Weight
Dimensions
(mm(in.))
1] Lock button
)
2] LED cover
/—

3] Configuration connector

95

4] Reset switch

5] Dip switch

100

male

No. Name Function Remarks
1] Lock button When dismounting the modul e from a base unit,
press this button and lift up the module. The
module can be fixed firmly by a screw (M4, 10
mm (0.39in.)).
2] LED cover Displays the communication and other statuses of the
module.
3] | Configuration connector | Used to transfer the configuration data. D-sub 9-pin The temperature gets high

when connected. Exercise
caution when handling the
connector.

4] Reset switch

Resets the unit when the module is malfunctioning.

5] Dip switch *1

Specifies the data transfer mode for the slave when the
CPU isin the stop state.

6] Terminal end switch

Turns on when this moduleis at the end of a network.

7 Network connector

A connector for connecting to anetwork. D-sub 9-pin
female

The temperature gets high
when connected. Exercise
caution when handling the
connector.

*1: Prior to setting the DIP switches, remove the module.
When the setting of the DIP switches is complete, paste the attached protective sheet

Explanation of LED display

Front diagram Display Description of display
RDY Indicates the hardware abnormality of this module.
RUN Indicates the communicating status with the slave.
RDY RUN STATUS ERR Indicates an error on the network.
ERR TOKEN -
TOKEN Alwayslit.
STATUS Indicates a hardware abnormality, parameter abnormality and other status of this module.
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General specifications

Item

Specification

Operating ambient temperature

0 to 55°C (Storage ambient temperature —10 to 75°C)

Operating ambient humidity

20 to 90 % RH (no condensation),
storage ambient humidity 10 to 90 % RH (no condensation)

Current consumption

5V DC 600 mA

Usage environment

No corrosive gases, no excessive dirt

Cooling method

Natural air cooling

Functional specifications

Item

Specification

No. of installed units

2 units/CPU (only on communication slot *1)

No. of supported slave units

Maximum of 124 units. However, arepeater is required to connect 32 or more units.

No. of output words 256 words

No. of input words 256 words

1/0 assignment LINK *2
9.6 kbps : 1,200 m
19.2 kbps : 1,200 m
45.45 kbps : 1,200 m
93.75 kbps : 1,200 m

) 187.5 kbps : 1,000 m

Band rate: Segment length 500 kbps : 400m
1,500 kbps : 200 m
3 Mbps : 100 m
6 Mbps : 100 m
12 Mbps : 100 m

Self-diagnostics System ROM/RAM check

Watchdog timer
GSD file File name: Hital004.gsd

Please contact our sales department.

Configurator

HMS Fieldbus, configuration software made by AB, is used.
Please contact our sales department regarding the purchase.

*1:
*2:

Refer to chapter 4.7 Base unit.

Among 1024 words, only 512 words are used. Do not use the remaining area.
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|4.25 PROFIBUS Slave Module

Name and function of each part Type EH-10CP
Weight Approx. 0.16 kg (0.351b.)
Dimensions
(mm(in.))
1] Lock button
5] Dip switch 2 b ® f
3] Rotary switches / T ocoo
[olNe]
g g 0
4] Network \ ]
connector 6] Reset switch
>< 7] Terminal end switch
No. Name Function Remarks
1 Lock button When dismounting the module from a base unit,
press this button and lift up the module. The
module can be fixed firmly by a screw (M4, 10
mm (0.39in.)).
2] LED Displays the communication and other statuses of the
module.
3] Rotary switches Sets the node address.
4] Network connector A connector for connecting to anetwork. The temperature gets high
D-sub 9-bin femal when connected. Exercise
-Sub S-pinfemale caution when handling the
connector.
5] Dip switch Specifies the output data for the output module when
the network is abnormal.
6] Reset switch Resets the unit when the module is malfunctioning.
7] Terminal end switch Turns on when this moduleis at the end of a network.
General specifications
Item Specification
Operating ambient temperature 0 to 55°C (Storage ambient temperature —10 to 75°C)
Operating ambient humidity 20 to0 90 % RH (no condensation),
storage ambient humidity 10 to 90 % RH (no condensation)
Current consumption 5V DC 600 mA
Usage environment No corrosive gases, no excessive dirt
Cooling method Natural air cooling
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Functional specifications

Iltem Specification
No. of installed I/O modules 16 units/EH-10OCP (use EH-10C to install 9 and more units.)
Node address setting range 1t099
Input/output capacity 208 words
Data update time 5ms
Transmission speed: Segment length 9.6 kbps : 1,200 m
19.2 kbps : 1,200 m
93.75 kbps : 1,200 m
187.5 kbps : 1,000 m
500 kbps : 400 m
1,500 kbps : 200m
3 Mbps : 100 m
6 Mbps : 100 m
12 Mbps : 100 m
Self-diagnostics System ROM/RAM check
Watchdog timer
GSD file File name: Hita 049.gsd
Please contact our sales department.

Supported I/O modules.

Type Input size Output Type Input size Output

(Word) (word) (Word) (word)
EH-XD8/XD16/XDL16 1 0 EH-YT64/YTP64 0 4
EH-XA16/XAH16 1 0 EH-AX44/8V/8H/81/810 8 0
EH-XD32(E)/ XDL32(E) 2 0 EH-AY22/2H/4V /4] 0 8
EH-XD64 4 0 EH-PT4 4 0
EH-YT8/YTP8/YT16/Y TP16 0 1 EH-POS/4 4 4
EH-Y S4/YR8B/YR12/YR16 0 1 EH-CU/CUE 5 3

0 2

EH-YT32(E)/ YTP32(E)
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|4.26 CPU Link Module (Coaxial cable)

4.26  CPU Link Module (Coaxial type)

Name and function of each part Type EH-LNK
Weight Approx. 0.15 kg
1] Lock button Dimensions ( mm)
2] LED for Module information
display
30 . 95
N
3] Station No. switch (x10)
8
4] Station No. switch (x1) -
5] Error indication clear switch
6] Reset switch \A
= 7] Coaxial cable connector for send
\ © 8] Coaxial cable connector for
receive
No. Name Function Remark
1] |Lock button When dismounting the module from a base unit, press this

button and lift up the module. The module can be fixed firmly
by a screw (M4, 10 mm (0.39 in.)).

2] |LED for Module It is shown that datatransmission is carried out. And error information
information display areindicated.
3] |Station No. switch (x10) | The Link station number is determined by this switch. N A%%r ?Seginge isfrom
. L . . 0.00 to 63.
Sety ng_of this switch becomes valid when the power is ON or reset - When station no. is
switch is pushed down on. duplicated, duplicate
(Example) station No. error occurs.
w18y - If N0.0O station does
o o not exist in link system,

4] | Station No. switch (x1)

P N . L
£ x10--1 Station No. 18 it will not work.
YR
0 (=]
& N
€17 x1--8
5] [Errorindication clear Contents of display on ERR LED are cleared by this switch. However, | The ERR LED will be
switch the error isindicated again if it has not yet been cancelled. extinguished. The CPU
error information will
not be cleared.
6] |Reset switch Hardware reset is made by this switch. *

Datain WL areaisalso cleared.

7] |Coaxia cable connector |It sendsdatato other station.

for send (TXD) Connect to RXD connector on next station.
8] |Coaxia cable connector | It receives data from other station.
for receive (RXD) Connect to TXD connector on next station.

* The CPU module will detect a"Link Module Error (error code: 59H)" when the reset switch is pressed.
Resolve the CPU module error after the link modul e resumes normal operations when the reset switch has been pressed.
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General Specification

Item Specification
— | Operating temperature 0 to 550
'% Preserving temperature 0 10 to 750
g % Operating humidity No condensation 20 to 90% RH
S Q | Preserving humidity No condensation 10 to 90% RH
O P Current consumpion 5V DC Approx. 550 mA

Functional Specification

Item Specification
No. of connected Link module Max. 64 units per Link system
No. of mounted units Max. 2 units per CPU (Only on communication slot *1)
No. of Link points 1,024 words per Link system ( 2,048 words per 2 Link systems) *2
- Datadelivery system Common data area system
'% gend /" Receive distinction on | parameter setting from peripheral device
o ata area allocation
E Designation of Station No. 0 to 63 ; designated by rotary switch
& | Communication speed 1.0 Mbps
i Transfer method Half — duplex seria transfer, frame synchronization
-% Communication method Token passing
S | Modulation method Base band
* Refresh time Approx. 390ms in case of 1,024 words communication with 64 stations connected *3
Error check CRC, overrun check, time out, open circuit, parameter error ( dual designation of
station No., overlapped Link area, etc.)
Self — diagnosis System ROM / RAM check, watchdog timer check, transfer loop back check
Transfer path form Loop type
= 5| Cablelength | Between stations | Max. 500m
g E Total extension Max. 1,000m
qu "5 | Error station processing Bypass system
% 2| Recommended cable 5D2V with shield or equivalent
— Recommended connector 413631-1 (made by AMP) or equivalent

*1 Refer to chapter 4.7 Base unit.

*2 Itisnot possible to assign retentive area.
*3 This could be longer if other peripheral devices access viaLink network.
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Display of the LED

Appearance Name | Color Display

Green | Indicates the status of sending data by blinking.
TXD
CPU LINK

RUN ™D RXD | Green | Indicates the status of receiving data by blinking.
RUN Green | Indicatesthe normal status by turn on.
RXD ERR Red | Normal state : Turn off

Error (datalink ispossible) : Blinking (blinking in 1 sec intervals)
Error (datalink isimpossible) : Blinking (blinking in 0.5 sec intervals) or Turnon

(1) In normal state

Status of LED display / Status of Link module

CPU LINK

RUN LED isturned on. LED of TXD / RXD isblinking when data are transmitted or
received.

Link module do communication with other station.

* |t becomes the same indication when the warning that adatalink is possible occurs.

(2) In hardware failure ( Watchdog timer error, ROM / RAM error )

TR Status of LED display / Status of Link module

ERR LED isturned on.
Link module do not communication with other station.

RUN TXD

ERR @ RXD

(3) In serious failure ( Overlap of station No, Outside of range of station No. etc. )

R Status of LED display / Status of Link module

ERR LED blinking in 0.5 sec intervals.
Link module do not communication with other station.

RUN TXD

(4) In Warning ( CRC error, Time out error in receiving peripheral data, etc. )

PR Status of LED display / Status of Link module
ERR LED blinking in 1 sec intervals.
Link module do not communication temporarily with other station.
( When the same error frequently occurs, Link module doesn't communicate with other
station.)

RUN TXD

Ny
ERR=@P=RXD
2aneS

Caution

1. The CPU module which can’t use EH-LNK.
The list of the CPU which can't use EH-LNK is shown in the following.

CPU Type Version
EH-CPU104 /208
EH-CPU104A / 208A Not supported
EH-CPU308 / 316
EH-CPU308A / 316A Supported by al the versions
EH-CPU448 / 448A Ver. C3.22 / C4.00 or later
EH-CPU516 / 548 Supported by all the versions

2. Mount
Mount a CPU link modulein either of 0 slot from 2 slot of the basic base. It can't be mounted on the slot except for the above of the
basic base and the expansion base.

3. Data link with large H series.

The timing when data are renewed in the large H series and EH-150 is different. EH-150 faces though it is renewed at the timing of
1/0 Refresh, and alarge H seriesis renewed at the timing when a CPU referred to it. Be careful of the preparation of the program
when alarge H seriesis mixed in the link system with EH-150.
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|4.27 CPU Link Module ( Optical type )

Name and function of each part

Type

EH-OLNK

1] Lock button

Weight

Approx. 0.15 kg

Dimensions (mm)

2] LED for Module information
display

95

3] Station No. switch (x10 30
] (x10) 30 -
N

4] Station No. switch (x1)

5] Error indication clear switch 8
o *||| 6] Reset switch § :
o<

A2

7] Connector for 5V DC Power supply

8] Receliving optical cable connector (RXD)

i
LR
LLLLLLLLL.
0 Module basel] \ 9] Transmisson optical cable connector (TXD)
No. Name Function Remark
1] |Lock button When dismounting the module from a base unit, pressthis
button and lift up the module. The module can be fixed firmly
by a screw (M4, 10 mm (0.39 in.)).
2] |Moduleinformation Digplays data transmission and receipt, error information and other details.
display LED Refer to the section on LED display for further details.
3] |Station No. setting This switch determines the number of the link station. The setting for |- Address range is from
switch (10-digits) this switch is validated when the power supply is switched on or when [ N0.00 to 63.
the reset switch is pressed. The setting range is between 00 and 63. - When station no. is
(Ex.) Station No. 18 duplicated, duplicate
18 station No. error occurs.
© o - If No.00 station does
4] |Station No. setting - :’ not exist in link system,
switch (1-digits) €17 10digits... 1 it will not work.
GRP Station No. 18
(Te] o
& ~
€17 1-digits... 8
5] |Error display clearance | To clear the contents of the ERR LED display (the error will be The ERR LED will be
switch displayed again if the cause is not resolved.) extinguished. The CPU
error information will
not be cleared.
6] |Resetswitch Performs the hardware reset procedure. *
7] | Connector for 5VDC If the link system needs to work while this module is not powered,
power supply supply 5VDC from another power source.
8] |Receivingoptica cable | To Receive datafrom other stations. Connect to the next station's
connector (RXD) TXD by optica cable.
9] | Transmission optica To send datato other stations. Connect to the next station's RXD by
cable connector (TXD) optical cable.

* The CPU module will detect a "Link Module Error (error code: 59H)" when the reset switch is pressed.
Resolve the CPU module error after the link module resumes normal operations when the reset switch has been
pressed.
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General Specification

General

Specification

Item Specification
Operating temperature 0to55°C
Preserving temperature -10to 75°C

Operating humidity

No condensation 20 to 90% RH

Preserving humidity

No condensation 10 to 90% RH

Current consumpion

5V DC Approx. 550 mA

Functional Specification

Item

Specification

No. of connected Link module

Max. 64 units per Link system

No. of mounted units

Max. 2 units per CPU (Only on communication slot * 1)

No. of Link points

1,024 words per Link system ( 2,048 words per 2 Link systems) *2

Cable and connector

s Data delivery system Common data area system
b= Send / Receive digtinction on | Parameter setting from peripheral device
5?5’ data area allocation
§ Designation of Station No. 0to 63 ; designated by rotary switch
¥ | Communication speed 1.0 Mbps
g Transfer method Half — duplex serial transfer, frame synchronization
B Communication method Token passing
L§L Modulation method Base band
Refresh time Approx. 390msin case of 1,024 words communication with 64 stations connected *3
Error check CRC, overrun check, time out, open circuit, parameter error ( dual designation of
station No., overlapped Link area, etc.)
Self — diagnosis System ROM / RAM check, watchdog timer check, transfer loop back check
< | Transfer path form Loop type
:_:3' -% Cablelength | Between stations | Max. 1,000m
2 g Total extension Max. 15,000m
“g é Error station processing Bypass system ( In case of supply a5V DC from the outside. )
g ) | Recommended CA7103-(1)M-(2)L(3)1 JAPAN OPNEXT product

(1) Cable length, (2)Cabletype, (3) Core number

*1 Refer to chapter 4.7 Base unit.
*2 Itisnot possibleto assign retentive area.
*3 This could be longer if other peripheral devices access viaLink network.
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LED indication

Appearance Name | Color Description
TXD | Green | Blinking when datais being transmitted.
CPU LINK S _ ; .
RUN ™D RXD | Green | Blinking when datais being received.
RUN | Green | Lighting when the link module is operating normally.
ERR RXD ERR Red | Normal operations: Off
"datalink possible" errors: Blinks (1scycle)
"datalink not possible" errors: Blinks (0.5s cycle) or lighting

(1) Normal operations (LED display status and module status)

ey Status of LED indication / Status of Link module

The RUN LED lights. The TXD and RXD LEDs blink while link datais being
transmitted to/from other link modules.
The same display will apply when a[datalink possible] error occurs.

(2) Hardware error (Watchdog timer error and ROM/RAM error)

ey Status of LED indication / Status of Link module

RUN TXD The ERR LED ||ghtS
Communications with other link modules will not be performed.
ERR @ RXD

(3) Configuration error (Station number duplicated or out of the range, etc.)

oPU LINK Stgtus of LED indication / Status of Link module
RUN XD The ERR LED blinks every 0.5 second. (0.5s ON / 0.5s OFF)
Communications with other link modules will not be performed.

(4) Communication error (transmission errors, peripheral data receiving errors, etc.)

oPU LINK Stgtus of LED indication / Status of Link module
RUN XD The ERR LED blinks every 1 second. (1sON / 1s OFF)
» Communications with other link modul es temporarily suspended.
ERR ZQR=RXD (Communications with other link modules will not be performed if the same error

occurs frequently.)

Caution

1. Supported CPU modules
The EH-OLNK can be used together with the following types of CPU module.

CPU Type Version
EH-CPU104 /208
EH-CPU104A / 208A Not supported
EH-CPU308/ 316
EH-CPU308A / 316A Supported by all the versions
EH-CPU448 / 448A Ver. C3.22 / C4.00 or later
EH-CPU516 / 548 Supported by all the versions

2. Available slot number
Mount the EH-OLNK on slot 0 to 2 of the basic base. The other slots of basic base and all slots of expansion base are not
available.

3. Link data with large H series.
Timing of Link datarefresh is different between large H series ( CPU-xxHa, CPU2-xxH) and EH-150 series. In case of EH-150
series, link datais refreshed at scan end. But in case of H series, when a command is executed, the link datais refreshed directly.
Make your program carefully when large H and EH-150 series are mixed in the link system.
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|4.28 Dummy Module

Name and function of each part Type EH-DUM
1] Lock button Weight Approx. 0.06 kg (0.132 1b.)
Dimensions
(mm(in.))
30(118) | 95 (3.74)
I 1 I
g
e
8
—
No. Name Function Remarks
1] Lock button Use when dismounting the unit from base unit.
Electronic parts are not mounted on the dummy module.
Use "Empty16" for 1/O assignment.
|4.29 Expansion Cable
Name and function of each part Type EH-CB10
—————— Weight Approx. 0.24 kg (0.53 1b.)
Length 1m(3.281ft.)
1] Connector for the base unit
2] Connector for the I/O controller
No. Name Function Remarks
1] Connector for the base unit * Connect to the connector of the basic base unit.
2] Connector for the 1/0 controller Connect to the connector of the 1/O controller.
*

* The connectors are represented as the base unit side and 1/O controller side for presentation purposes, but either one can be
connected to either side.
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|4.3O Terminal Unit for 32 / 64 points I/O module

Name and function of each part Type HPX7DS-40V6
Weight Approx. 0.22 kg
Dimensions (mm)
40 5 | 52 |
N n
\y
< re)
N
E —
N
\V
No. Name Function Remark
1] |[Termina block Thisistheterminal block for connecting input / output signals.
2] | Connector A Connector for 32 /64 1/0 modules. 20 x 2 line, 40 Pin
3] |Mounting holes These are used when the terminal unit is attached to a panel.
Use M4 x 25mm screws.
4] | Connector for mounting DIN | Thisis used when the terminal unit is attached to the DIN rail.
rail

Terminal configuration

Terminal Connector
— @ (21) - a
W ) — O O
BL — e
— ) | @) = O 0@
_@] @ O Oe
Bl oo
ﬁ[@ ey 4 L
5
& &l 2 5[51 5[51
| 6 6
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) & D] Om Om
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&) [ a0) % 0 zal] no
=1 [@ (11) ] I:I [11] D [11]
2 2 e
@ 12— 0 p20 2
[@]_ 20] [20] (33
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|4.31 Cable for 32 / 64 points module (connector type)

Name and function of each part Type EH-CBMO1W / EH-CBMO3W
EH-CBMO5W / EH-CBM10W
Length Im/3m/5m/10m
Diameter AWGH 28
1] Connector for 32/64 1/0 module or
Connector for the terminal unit
o
7 Eathtermina 1O
No. Name Function Remark
1] | Connector for 1/0 module Connector to the 32/ 64 1/0 module.
Connector for the terminal unit Connector to the terminal unit.
2] |Earthtermina Use atermina for class D grounding

|4.32 Cable for 32 / 64 points module (open type)

Name and function of each part Type EH-CBMO01/EH-CBMO03
EH-CBMO05/ EH-CBM10
Length Im/3m/5m/10m
Diameter AWGH 28
1] Connector for 32/64 1/0 module or
Connector for the terminal unit
3] Untieline
2] Earthterminal T =
No. Name Function Remark
1] [ Connector for I/0 module Connector used to connect the 32 / 64 1/0 module.
Connector for the terminal unit Connector used to connect the terminal unit.
2] |Earthterminal Use atermina for class D grounding
3] |[Untieline Use awiring for 1/0 signal from 32/ 64 1/0 module or the
terminal unit.
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Cable code for wiring

Cg?nnﬁl((:;[.or Color Dot (Color) Cg?nnﬁlzt.or Color Dot (Color)
1 Orange | Il (Black) 21 Orange | I (Black)
2 Orange | [](Red) 22 Orange | [][][](Red)
3 Gray Il (Black) 23 Gray H B (Black)
4 Gray [ (Red) 24 Gray O] (Red)
5 White | [l (Black) 25 white | [l Il (Black)
6 White | [J(Red) 26 White | (][] (Red)
7 Yelow | [l (Black) 27 velow | Il (Black)
8 Yellow | [](Red) 28 Yellow | ][ ][](Red)
9 Pink | [l (Black) 29 Pink | I (Black)
10 Pink | [](Red) 30 Pink | [J[J[] (Red)
11 Orange | Il (Black) 31 Orange | I M (Black)
12 Orange | (][] (Red) 32 Orange | (][ 111 (Red)
13 Gray B (Black) 33 Gray H BB HE (Black)
14 Gray | [1[](Red) 34 Gray | LILJCIC] (Red)
15 white | Il (Black) 35 white | Il I I (Black)
16 White | [J[](Red) 36 white | (1000 (Red)
17 velow | il Il (Black) 37 velow | I M (Black)
18 Yellow | [][](Red) 38 Yelow | ] (Red)
19 Pink | Il (Black) 39 Pink | I (Black)
20 Pink | [J[] (Red) 40 Pink | [0 (Red)

Earth Shielded Cable
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|4.33 Conversion Cable for Connecting between CPU and Programmer, etc.

Name and function of each part Type EH-RS05
(] | [] Weight Approx. 0.07 kg (0.154 Ib.)
Length 0.5m (1.64ft.)

]
2] Cable connector for CPU module

No. Name Function Remarks

1] | Cable connector for periphera To be connected to the cable leading to a peripheral
device device.
2] | Cable connector for CPU module | To be connected to CPU module port 1 or port 2.

When EH-RS05 is used as the cable, connection to periphera devices may be made similarly to the connector of the H-series CPU
for peripheral devices. For connection to peripheral units, it is necessary to set the mode switches. For details, see Chapter 10,
“Communication Specifications.” (If the settings differ, communication cannot be performed.)

4.34 Cable for Connecting between CPU and PC (IBM-PC/AT Compatible
Personal Computer)

Name and function of each part Type EH-VCBO02
Weight Approx. 0.13 kg (0.291b.)
Length 2m (6.56 ft.)

1] PC (IBM-PC/AT compatible PC) side connector

No. Name Function Remarks
1] [ Connector for peripheral device To be connected to PC (IBM-PC/AT compatible PC)

2] | Cable connector for CPU module | To be connected to CPU module port 1 or port 2.

If the EH-VCBO2 cableis used, the CPU and PC (IBM-PC/AT compatible PC) can directly be connected without a conversion cable.
For connection to peripheral units, it is necessary to set the mode switches. For details, see Chapter 10, “Communication
Specifications.” (If the settings differ, communication cannot be performed.)
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|4.35 Current consumption

Current Current
Name Type . Name Type .
consumption [mA] consumption [mA]

CPU EH-CPU104(A) 400 Analog module EH-AX44 100
module EH-CPU208(A) 400 EH-AX8V 100

EH-CPU308(A) 400 EH-AX8H 100

EH-CPU316(A) 400 EH-AXSI 100

EH-CPU448(A) 400 EH-AX8IO 100

EH-CPU516 400 EH-AY 22 100

EH-CPU548 400 EH-AY2H 100
Memory board EH-MEMP 30 EH-AY 4V 100

EH-MEMD 30 EH-AY4H 100
1/O controller EH-IOC 30 EH-AY4I 130

EH-IOCH 80 EH-PT4 160
Power supply EH-PSA - High function module | EH-CU 310
module EH-PSD - EH-CUE 310
Base unit EH-BS3A 200 EH-POS 300 (600)* 1

EH-BS5A 200 EH-POS4 850

EH-BS8A 200 Communication EH-LNK 550

EH-BS11A 200 module EH-OLNK 550
Input module EH-XD8 30 EH-ETH 260

EH-XD16 50 EH-RMD 280

EH-XDL16 50 EH-RMP 600

EH-XD32 60 EH-10CD 320

EH-XD32E 60 EH-IOCP 600

EH-XDL32E 60 Dummy module EH-DUM 0

EX-XD64 80

EH-XA16 50

EH-XAH16 50
Output module EH-YR8B 220

EH-YR12 40

EH-YR16 430

EH-YT8 30

EH-YTP8 30

EH-YT16 50

EH-YTP16 50

EH-YTP16S 50

EH-YT32 90

EH-YTP32 90

EH-YT32E 90

EH-YTP32E 90

EH-YT64 120

EH-YTP64 120

EH-YSA 70

EH-Y S16 250

*1:Vauein bracketsisin case positioner connected
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Chapter5 Command Specifications

I5.1 Command Classifications

The commands used with the EH-150 are classified as shown in the following table.

Table 5.1 Command classification table

Command classification Description Type

1 |Basic commands Sequence 21
Timer/counter 11*
Relational box 8

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

3 | Application commands Bit operation 3
Shift/rotate 8
Transfer 6
Negation/Two’ s complement/Sign 6
Conversion 5
Application: Squareroot, bit count, swap, FIFO, 9

unit, distribute, 1/0 conversion

4 | Control commands END, JMP, CAL, FOR, NEXT, RTS, RTI, LBL, 12
SB, INT, CEND, CIMP

5 | High-function module transfer commands | TRNSO, RECV0, TRNS7, RECV7, TRNS8 5*

6 | FUN commands Process stepping, trigonometry, comment, PID and 71*
others

*

The number of commands that can be used is different depending on the CPU module type.

Caution:

WR internal output areais different depending on the type of CPU module.

EH-CPU104(A) : WR000 to WRFFF

EH-CPU208(A) : WR000 to WR1FFF

EH-CPU308(A) : WR000 to WRA43FF

EH-CPU316(A) : WR000 to WR57FF

EH-CPU448(A) : WR000 to WRC3FF

EH-CPU516 : WR000 to WR57FF

EH-CPU548 : WR000 to WRC3FF
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|5.2 List of Commands

[Legend]

Condition code
DER Dataerror (specia internal output R7F4)

ERR

SD

1

Set to “1” as an error when the 1/0O number is exceeded or when the BCD was abnormally, etc. When
thereis no dataerror, it is set to “0.”

Error (special internal output R7F3)

Set to “1” when an error is generated when a control command and a special command are executed.
The error codeis set in WRF015. When there are no errors, the prior condition is maintained.

Shift data (specia internal output R7F2)

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

Over flow (special internal output R7F1)

Indicates that adigit overflow has occurred and the signed data range is exceeded as aresult of signed
data operations.

Carry (specia 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 prior status.

Set to “1” when there is an error in operation results. Prior statusis maintained if thereis no error.
Changes according to the operation result.

Processing time

This indicates the command processing time (average value) of the EH-CPU448. Since the processing time of
some commands changes depending on the parameter setting and the number of data, refer to the details of the
command specifications.
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1. Basic commands (sequence commands)
°
ol o g Y |2 |T |2 Process
S| o NN N-
'gg @ | |x|x|x|x|times)
2|2 Ladder symbol T |Command Process descriptions I/O types used 5] Remarks
'2 ; y é name P yp CPU5S** | O
Sl o
o|= g oer|err| so | v | ¢ |CPUA™
O CPU***A
S| 1 LD |Logicd Indicates the commencement (X, Y o|o (oo |0 01 1
T operation of a-contact operation :
€ - RO00 to R7FF
5 start L0000 to L3FFF 10
a2 LDI (Logical Indicates the commencement |, 10000 to L13FFF 01
§ negatlpn of b-contact operation. M0000 to M3FFE
g ﬂ H operation
start TD, SS, WDT, 10
- - - MS, TMR, CU,
3 AND (Logica Indicates a-contact series RCU. CT 0.1
—— AND connection. Timer: 0to 255 7o
4 ANI [Logical Indicates b-contact series Counter: 0to 511 0.1
ﬁl I; NAND connection. DIFO to DIFS11
DFNO to DFN511 10
5 OR [Logica OR [Indicates a-contact parallel o|o (oo |0 71 2
connection.
21
6 ORI |Logica Indicates b-contact parallel 71
L/ NOR connection. 230
7 NOT |Logica Reverses al operation results |None eo|jo|oj0 |0 0.2 2
- 7 e NOT up to that point. 214
8 DIF AND (Rising edge |Indicates detection of the DIFO to DIF511 o(o(o (oo 03 3 |Number
DIF |detection input rise. (Decimal) overlap not
305 allowed
DIF OR 73 4
Iﬁi H’ pIF 405
9 DFN AND (Falling edge |Indicates detection of the DFNOtoDFN511 |e |@e |®e |® | ® 03 3 |Number
DFN |detection input fall. (Decimal) overlap not
3.05 allowed
DFN OR 7.3 4
Iﬁi H’ DEN
4.05
10 OUT |Caoil output |Indicates an output coil. X, Y o(o(o o0 1
( >_‘ R0O00 to R7FF
L0000 to L3FFF 0.1
10000 to L13FFF
MO0000 to M3FFF
TD, SS, WDT,
MS, TMR, CU,
RCU, CTU, CTD,
CcL 1.04
Timer: 0to 255
Counter: 0to 511
11 SET |[Set coail Indicates a set output. X, Y AN BN NN BN ) 01 1
output RO00 to R7FF '
4( )_i L0000 to L3FFF
SET 2.07
12 RES [Reset coil [Indicates areset output. L10000 to L13FFF 01
C _' output MO0000 to M3FFF ’
RES 212
13 MCS |Set master |Indicates a master control set [MCSOtoMCS49 |e (e | e (@ | @ 03 3 [Number
_' control operation. ) overlap
( ) allowed
MCS 3.05
14 MCR |[Reset master |Indicates a master control MCROtoMCR49 |@ |@e |® |® | @ 2 |Number
control reset operation. 02 overlap
( )4‘ allowed
MCR 215
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= = Y| T |E ]| Process
ol © k=) NMNNNNE
=2 S5 || |oe|x|time (us)
S|E £ 2|Command - 51
=| [ Ladder symbol £ ; name Process descriptions | I/O types used CPUS* | = Remarks
2l e S
g ] O per|err| so | v | ¢ [.GRUAT
CPU**A
MPS [Operation |Saves the operation result None o|(lo(o(ofe —_ 0
g result push  |immediately prior.
£
g MRD |[Operation |Reads the saved operation
o result read  |result and continues
§ operation.
(%— MPP |Operation |Reads the saved operation
result pull  [result, continues operation
and clears the saved result.
18 _|1 ||_ ANB (Logical Indicates series connection  |None o|(lo(o(ofe — 0
block series |between two logical blocks.
connection
ORB |Logica Indicates parallel connection |None 1
block between two logical blocks. 7.0
parallel
connection 0.95
[ 1 |Processing [Indicatesstartandendof a |None o(o|jo o0 03 3
box start and |process box.
end 2.15
() |Relational [Indicatesstartandendof a [None oo/ 0|00 — 0
box start and|comparison box.
end
2. Basic commands (timer, counter)
o = § |2 [T [Z] Process
sl o © S sisisIs| .
=|L 5o X|lx|x|x|x|time(s)
S|E £ 8|Command - 51
£l Ladder symbol £ ; name Process descriptions I/0 types used CPUS** o Remarks
al| e S
g 2 O @ DER|ERR| SD| Vv | € cPu4™
CPU**A
5|22 OUT |On delay Indicates on delay timer TDOto TD255 olo|o|o|e 26.4 5 [Number
=) [y — )Ai LIS TD |timer operation. When 0.01 s, it is
£ : overlap not
= possible to use from 28.05
0to 63. ' alowed
23 OUT |Expanded |Indicates expanded on delay (TMOtoTD2,047 o|lo|o|o]|e 15.2 5
™ SS |ondelay timer operation. 0.01stime base
timer (Fixed) -
24 OUT [Singleshot |Indicates asingle shot SS0to 5255 o|o|o|o]|e 21.42 5
—QAi SS SS operation. 0.01s time base for
No.0 to 63. 23.05
25 OUT |Mono stable (Indicates amono stable timer [MSO to MS255 olo/o|o]|e 21.4 5
—Q% MS [ MS [timer operation. 0.01s time base for
No.0 to 63. 23.05
2 OUT |(Integral Indicates aintegral timer TMROt0TMR255 (o (@@ | @] @ 21.4 5
— )4‘ TMR | TMR |timer operation. 0.01s time base for
No.0to 63. 23.05
27 OUT |Watchdog |(Indicates awatchdogtimer (WDTOtoWDT255 | @ |@ (@ (@ [ ® 27.6 7
—Q—l WDT | WDT |timer operation. 0.01s time base for
No.0 to 63. 323
28 4* cu OUT |Counter Indicates a counter operation. |CUO to CU511 o|lo|o|o]|e 13.4 5
_( ) Ccu
15.05
(29 OUT |Ring counter |Indicates aring counter RCUOtoRCU511l | @ |@ | @ | @ | ® 13.4 5
= _OAi RCU | rRcU operation.
§ 15.05
30 CTU OUT |Up of Indicates an up operation of |[CTUOtoCTUS11l |@ |@ |@ |@® | ® 13.4 5
( )Ai CTU |up/down up-down counter.
counter 1505
31 cTD OUT [Down of Indicates a down operation of [CTDOtoCTD511 | @ |@ |@ |@ | @ 122 3
CTD |up/down up-down counter.
counter 14.05
32 C cL OUT |Counter Indicates a clear operation for(CLO to CL511 o|/ojo|o]|e 0.1 1
CL (clear CU, RCU, CTU, CTD and
WDT. 0.1
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3. Basic commands (relationa box)
c| = Y2 [L 2] Process
o| © ° NN
=1 ! c = |x|x|oe|o|time (us)
8|E & 2| command - - | O
| Z|  Ladder symbol £ ; ame Process descriptions | 1/0 types used CPU5 {7 | Remarks
0
s g 8 o oererr| so | v | ¢ [.CPU4™
°1= CPU**A
32 LD = Relational {When sl = s2: Continuity [Word] (BN BN NN BN J 0.5 51*1
_é  s1 7 (s1== |box When sl # s2: Noncontinuity [WX, WY, WR, 53A5 6 "2
== —| s2 - Upper
g ) WL, WM, 184 |7 |casew
B - 2 Timer - Counter 8|
b imer - Coun 26.45
- _ AND [Double word] 0.5
Sl ——
(s DX, DY, DR, DL, 2345
o - |2 DM Lower
184
— 2 case: DW
26.45
_ a OR Constant 7.5
L I [je= 23.45
s2)
L 2 254
26.45
33 B s1 | LD Signed = When sl = s2: Continuity DX,DY,DR,DL, |® |®o | @ |@® | @® 5|*2
—— —|(s1 Relational  [When sl # s2: Noncontinuity (DM 184 6
L o S== |box sl and s2 are compared as 7
s2) signed 32-bit binary. Constant 26.45 8
— — AND
sl (s1 18.4
- 2 - |9 26.45
. _ OR
sl _, (sl 254
S== ==
L s 2) 26.45
34 st ] LD <> When sl = s2: Noncontinuity [[Word] o|(lo(o(ofe 0.5 5 (*1
< | [(sl< |Relational |[When sl # s2: Continuity WX, WY, WR, 23.45 6 |*2
© >s2) |box WL, WM, ) 7 Upper
- - Timer - Counter 18.4 8 case: W
[Double word] 271.75
— — AND DX, DY, DR, DL, 05
sl (sl< DM
| < s 23.45 Lo
L 2 Constant 18.4 case: DW
27.75
— - OR 7.5
sl
[ N | (G 23.45
>s2)
L 2 25.4
27.75
35 — a ] LD Signed <> [When sl = s2: Noncontinuity [DX, DY,DR,DL, (@ |®@ |®@ |® | ® 5|*2
| |(s1 Relational  |When sl # s2: Continuity DM 18.4 6
S<> S<> |box sl and s2 are compared as 7
L 2 2) signed 32-bit binary. Constant 2175 | g
— — AND 18.4
st (sl .
— S — | s<>
L 2 2) 27.75
OR )
|_ s1 _, (sl 5.4
S<> S<>
L o 1 |2 2175
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o = Y| T |E ]| Process
S| @ © NNNNRE
=] S5 rlo|o|o|o|time (us)
8|E £ 5| command - o | O
= Z|  Ladder symbol £ ; ame Process descriptions | 1/0 types used CPU5 {7 | Remarks
0
g g 8 o oerler| so | v | ¢ | CPU4™
CPU*=A
%136 LD < Relational |When sl < s2: Continuity [Word] o(o|o |00 0.5 5(*1
; — g T |6I< |box When sl 2 s2: Noncontinuity |WX, WY, WR, 2345 |62
S - |2 WL, WM, o | 7 |Upper
k) © Timer - Counter : g |2 w
@ - - [Double word] 28.75
AND DX, DY, DR, DL, 0.5
— a (sl< DM 23.45
s2
< - ) 19.4 Lower
Constant )
L 2 28.75 case: DW
OR 75
— - |Gl 23.45
Ly < H? 265
— — 28.75
37 LD |[Signed< |Whensl<s2 Confinuity |px, DY,DR,DL,|®|®|®|®|®| 194 |5]2
sl (s Relational | When sl = s2: Noncontinuity |pm o756 6
< | s<  |box sl and s2 are compared a8 |constant 7
2) signed 32-bit binary.
L s2 ] 8
AND 194
T I (G0 28.75
S P I S
L 2 ] |9
OR 26.4
- g4 1 |« 28.75
L] & s
s2)
L s2 ]
38 LD |<= When sl < s2: Continuity ~ |[Word] eo(o|o 0|0 0.5 5(*1
™ s1 7| |(s1 |Reationd [When sl > s2: Noncontinuity |WX, WY, WR, ey i *2
<= | <= box WL, WM, i, 7 Upper
<2 2) Timer - Counter 194 . case: W
[Double word] 28.75
AND DX, DY, DR, DL, 05
sl 7] |« DM 23.45
JE— <= I— <=
Lower
L 2 | 2) Constant 19.4 case: DW
28.75
— a OR 75
. ||t 23.45
- <=
L 2 1 |9 2655
28.75
39 ~ g - |0 |Sgned<= |Whensl<s2: Continuity [DX,DY,DR,DL, |@|@|e e e | 194 |5 |2
N (s1 Relational  [When s1 > s2: Noncontinuity |DM 6
5= <= |box sl and s2 are compared as 28.75 7
L 2 s2) signed 32-bit binary. Constant 8
_ _|anD 19.4
— S<= —| s<=
| 2 | ) 28.75
-~ _|or 26.4
I S N 5
S<= S<= 28.75
L s2 ] s2)
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4,  Arithmetic command

<t |m[an|—]o
| = WL | W |w |w|w| Process
ol © o NN
=|L S5 | |x|x|oe|x|time (us)
S|E £ 8|Command - « |
£(2|  Ladder symbol £ E, ame Process descriptions | 1/O types used CPU5 {7 | Remarks
[%2]
< g 8 @ oer|err| so | v | ¢ [.GRUAT
olx=
CPU**A
<[ 1]d=s Substitution |d < s [Bit] 1|e|le|e|e® 0.3 3 [I/O: 110
£ 156
g statement dY,R LM 31 4 (1/O: Array
5 319
E SX,Y,RL,M, 27 4 |Array: 110
g 279
Constant 43 5 |Array:
40.05 Array
[Word] 1|e|le|e|e® 0.3 3 [I/O: 110
14.6
d: WY, WR, WL, 27 4 (1/O: Array
WM, Timer - 29.9
Counter 25 4 |Array: 110
s WX, WY, WR, 26.9
WL, WM, Timer - 39 5 |Array:
Counter, Constant 37.9 Array
[Double word] 1o f(ofe® 15 4 (1/0:1/0
19.9
d: DY, DR, DL, 29 4 (1/O: Array
DM 36.55
s. DX, DY, DR, 27 5 |Array: I/O
DL, DM, Constant 32.55
* Array variables 42 5 |Array:
can be used. 46.55 Array
2|2 |d=sl+s2 Binary d — sl+s2 [Word] olo|o|: ]|, 04 4 Upp?rw
g addition d: WY, WR, WL, case:
5 199 Lower
g WM case: DW
5 22 6
g 305
% 3 [d=sl B+ s2 BCD d — sl+s2 s1, s2: WX, WY, tjle|leje | 36 4 (Upper
= addition WR, WL, WM, 409 case: W
Timer - Counter, 59 6 Lower
Constant case: DW
68.5
4 |d=sl-s2 Binary d o sl-s2 [Double word] o(o|o|: |1 04 4 gagg?fw
subtraction d: DY, DR, DL, 199 Lower
DM 0 6 |case: DW
305
5 |d=sl B- 2 BCD d - sl-s2 sl,s2:DX,DY, |t |e|e|@]|¢ 34 4 gagg?fw
subtraction 2R,SItDL,tDM, 389 Lowér
onstan :
5 6 |Co& DW
625
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Is)
cf = £ S22 [ 2] Process
S| © ~ s~ .
=2 @ O|x|x|x|x|time (us)
£ 1
o|5 - [Command - Q
=| [ Ladder symbol = name Process descriptions | I/O types used CPUS* | &3 Remarks
@l e
o
(@) 2 E DER[ERR| SD | Vv | C Chu4™
8 CPU**A
g| 6 |d=slxs2 Binary d — slxs2 [word] tlefefefe| g [4|Ume
B multiplication d: WY, WR, WL, o
g2 WM 209 case: DW
8 s1, s2: WX, WY,
k5| WR, WL, WM, 39 6
E Timer - Counter,
B Constant 445
=
7 |d=s1Bx s2 BCD d  slxs2 t|loe|e|e|e® - 4 (Upper
multiplication [Double word] case: W
d: DY, DR, DL, Lower W
DM 639 :
s1, s2: DX, DY, 132 6
DR, DL, DM,
Constant 1365
8 [d=s1 Sx 2 Signed binary [d — slxs2 [Double word] t|jleje|o|e 6
multiplication d: DY, DR, DL, 42
DM
sl, s2: DX, DY,
DR, DL, DM, 475
Constant
9 [d=s1/s2 Binary [Word] [Word] t|leo|le|o]|e® 28 4 (Upper
division de.sl/s? d: WY, WR, WL, 09 case. W
WRF016  s1 mod 2 WM Lower
sl, s2: WX, WY, 32 6 |case: DW
WR, WL, WM, 15
10[d=s1 B/ 2 BCD Timer - Counter, 4 |Upper
g Constant 50 !
division [Double word] case: W
d / [Double word]
—sl/s2 d: DY, DR, DL,
DRF016 — sl mod s2 DM 54.9
sl, s2: DX, DY, 3 Lower
DR, DL, DM, 69 case: DW
Constant
775
11|d=s1 &/ s2 Signed [Double word] tloe|left|e@ 6
binary d: DY, DR, DL, 35
division DM
sl, s2: DX, DY,
DR, DL, DM, 435
Constant
5(12|d=s10R =2 Logical OR |d « sl+s2 [Bit] o|jo|o|ofe 0.4 4 |Upper
s X !
g dVY,R LM 18.9 case: B
g sl,s2: X, Y, R, L, Middle
0.4 4
g M : case: W
g» [Word] 21.2 L
4 d: WY, WR, WL, = 5 ower
WM, case: DW
24.2
13|d=s1 AND s2 Logica desl-s2 Timer - Counter eo|o o 0|0 0.4 4 (Upper
AND sl, s2: WX, WY, 189 case: B
WR, WL, WM, 4 Middle
Timer - Counter, 04 case: W
Constant 17.9 Lower
[Double word] 18 6 |case: DW
275
14|d=s1 XOR s2 Exclusive |d — sl+ <2 d: DY, DR, DL, o|o|ojo|e@ 0.4 4 |Upper
OR DM 189 case: B
sl, s2: DX, DY, 7 Mldfile
DR, DL, DM, 04 Eﬁ-erw
Constant 17.9 case: DW
18 6
275
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o
c| - 'g E 0| |2 Process
2|8 = Tle|x|&|x|time ws)
7
1 - bo | 2 |Command) o descripti IO t d 8| Remark
% g adder symbol é name rocess descriptions ypes use cpus | & emarks
6 g g DER|ERR] SD | V C CPuU4™
(@) CPU***A
5 15(d=s1 == s2 =Relational |[Whensl=s2,d « 1 [Word] o|o (o000 4 |Ypper
g expression |Whensl#zs2,d — 0 dY,R LM 0.4 case: W
S sl, s2: WX, WY,
5 WR, WL, WM,
s Timer - Counter, 18.9
8 Constant
% [Double word] 18 6 |Lower
@ dY,RL,M case: DW
sl, s2: DX, DY,
DR, DL, DM,
Constant 265
16|d=sl S==s2 Signed = Whensl=s2,d -~ 1 [Double word] 6
Relational [Whensl#s2,d — 0 dY,RLM 18
expression |sland s2 arecompared as  [sl, s2: DX, DY,
signed 32-bit hinary. DR, DL, DM, 265
Constant )
17(d=sl<>s2 <> Whensl=g2,d ~ 0 [Word] o|o o 0|0 4 |Ypper
Relationd |Whensl#s2,d « 1 dY,R LM 0.4 case: W
expr on sl, s2: WX, WY,
WR, WL, WM,
Timer - Counter, 18.9
Constant
[Double word] 18 g |Lower
dY,RLM case: DW
sl, s2: DX, DY,
DR, DL, DM, 26.5
Constant
18|d=s1 S<>s2 Signed<> |Whensl=s2,d - 0 [Double word] 6
Relational [Whensl#s2,d — 1 dY,RLM 18
expression |slands2 arecomparedas  |Sl, s2: DX, DY,
signed 32-bit binary. DR, DL, DM, 265
Constant '
19|d=sl<s2 < Relational (Whensl<s2,d ~ 1 [Word] o(o|ojofe 4 |Upper
expression |Whensl>s2,d - 0 dY,RLM 0.4 case: W
sl, s2: WX, WY,
WR, WL, WM,
Timer - Counter, 189
Constant
[Double word] 19 6 |Lower
dY,RLM case: DW
sl, s2: DX, DY,
DR, DL, DM, 26.5
Constant
20|d=sl S< s2 Signed < Whensl=s2,d « 1 [Double word] 6
Relationa |[Whensl#s2,d — 0 dY,RLM 19
expression |slands2 arecomparedas  |Sl, s2: DX, DY,
signed 32-bit binary. DR, DL, DM, 26.5
Constant
21|d=sl <=s2 < Relational |Whensl<s2,d - 1 [Word] o(o(o oo 4 (Upper
expression |Whensl>s2,d — 0 dY,R LM 0.4 case: W
sl, s2: WX, WY,
WR, WL, WM,
Timer - Counter, 189
Constant Lower
[Double word] 6 |case: DW
dY,RLM &
sl, s2: DX, DY,
DR, DL, DM, 26.5
Constant
22|d=sl S<=s2 Signed < Whensl<s2,d - 1 [Double word] 19 6
Relationa |Whensl>s2,d - 0 dY,RLM
expression [sl and s2 are compared as s1, s2: DX, DY,
signed 32-bit binary. DR, DL, DM, 26.5
Constant
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5. Application commands
IS)
c| = = Y| T |E ]| Process
S| S N NNNEE
=1 ! o rloe|x|x|e|time (us)
S| E o1
£| 2 Ladder symbol g |Command Process descriptions | 1/O types used 2| Remarks
=l c —
AE y é name P yP cPUS= | D
8| @
o|= g DER|ERR| SD | V (¢} chu4™
) CPU**A
é 1 |BSET(d, n) Bit set n 0 [Word] o|o (oo |0 13 3 |Upper
g gl 11 ] |ewr,wrwe, 146 case: W
g Lower
g ) WM, TC 15
2 Sets 1 to bit n. n(0-15): WX case: DW
o . i 16.6
WY, WR, WL,
2 |BRES(d, n) Bit reset n 0 WM, TC, o(o(o (oo 13 3 (Upper
i s | [
) [Double word] 15 Lower
Sets 0 to bit n. d: DY. DR. DL case: DW
DM T 16.6
3|BTS(d, n) Bit test n 0 n(0-31): WX, o|o (o0 13 3 |Upper
T [el|wr.wewe, case: W
WM, TC, 15.6
) o Constant 15 Lower
Acquiresthevauein bit n to case: DW
C (R7FO0). 17.6
& 4 |SHR(d, n) Shift right [Word] o|(lo|o (o 17 3 [Upper
° d: WY, WR, WL, case: W
= 18.6
s o= & ]-[c]| wm,Tc Lower
2 n: WX, WY, WR, 18 case: DW
Shiftsright by n bits. WL, WM, TC, 20.6
5 [SHL(d, n) Shift left Constant e[elefe]: 16 3 [Upper
G- -5 oosiewor | lw
d: DY, DR, DL, Lower
Shiftsleft by n bits. DM 18 case: DW
n: WX, WY, WR, 20.6
6 |ROR(d, n) Rotate right _[c WL,WM,TC, |e|(e|o|®]: 21 3 |Upper
(L0 J-[d | 2_folume
. . *C: R7FO Lower
Rotates right by n bits. SD: R7E2 22 case: DW
24.6
7 |ROL(d, n) Rotate left o|o (o0 21 3 |Upper
[ d ] Cower
. 226 Lower
22 case: DW
Rotates left by n bits. 24.6
8 |LSR(d, n) Logical shift o|o (o0 16 3 |Upper
o ] Lower
Shiftsright by n bits. 18 case: DW
19.6
9 |LSL(d, n) Logical shift o|o (o0 16 3 |Upper
et [c]-[d -0 oy
17.6
) ) Lower
Shiftsleft by n bits. 18 case: DW
19.6
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Is)
c | = £ Y| T |E ]| Process
S| o NMNINNNE
= |2 @ rloe|x|x|e|time (us)
£ 1
o |5 - [Command - Q
= | €| Ladder symbol = name Process descriptions | I/O types used CPUS* | &3 Remarks
o | E
o
@) 2 E DER[ERR| SD [ V | C CPu4™
8 CPU*A
g 10 |BSR(d, n) BCD shift [Word] o|o(o 0|0 15 3 |Upper
3 r|ght d: WY, WR, WL, case: W
s WM, TC 166
g n: WX, WY, WR, ’
WL, WM, TC, Lower
Constant 17 .
Shifts BCD to right by n " case: DW
digits. 19.6
11 |BSL(d, n) BCD shift [Double word] o(e|ojofe 15 3 |Upper
left d: DY, DR, DL, case: W
DM 16.6
n: WX, WY, WR,
WL, WM, TC, 17 Lower
constant case: DW
Shifts BCD to left by n digits. 19.6
5 |12 |WSHR(, n) Batch shift |Shifts n bits (or words) [Bit] 1|e|e|e|e 31 3 [*3
% right starting with 1/0 number d to [d: R L, M Upper
= the right by 1 bit (or word). |N(0-255): WX, 289 case: B
WY, WR, WL, 24 Lower
WM, TC, Constant case: W
23.26
13 |WSHL(d, n) Batch shift  Shifts n bits (or words) [Word] t1|e(e]o|e® 31 3[*3
left starting with 1/0 number d to [d: WR, WL, WM Upper
the left by 1 bit (or word). | N(0-235):WX, WY, 28.7 case: B
WR, WL, WM, 25 Lower
TC, Constant case: W
word) 24.35
14 |WBSR(d, n) Batch BCD [Shifts n digits of BCD dWRWLWM |t|®|®|®|® 25 3[*3
shiftright | starting with 1/O number d to |0.255):WX, WY, 5
theright by 1 digit. WR, WL, WM, TC, 4.1
15 |WBSL(d, n) Batch BCD |Shifts n digits of BCD Constant i |e|o|o|e 25 3 [|*3
shift left starting with 1/0 number d to
the left by 1 digit. 24.5
16 [IMOV(d, s, n) Block Transfers (copies) n bits (or |[Bit] t1|e(ejo|e@ 87 4 [*3
transfer words) of data startingwith  |[d, S'R, L, M Upper
1/0 number s, to the n bit (or n(0-255): WX, 59.9 case: B
word) range starting with 1/0 WY, WR, WL, ’
WM, TC, Constant
number s.
[Word] 83 Lower
d, s WR, WL, WM case: W
n(0-255):WX, WY,
WR, WL, WM, 62.2
TC, Constant
17 |COPY(d, s, n) Copy Copies the bit (or word) data |[Bit] t1|e(ejo|e 43 4 1*3
of 1/0 number stothen bit |d: R/ L, M Upper
(or word) range starting with Féo X’st\;ltR‘ LM, case: B
1/0 number d. n
number n(0-255): WX, 47.48
WY, WR, WL,
WM, TC, Constant Lower
[Word] 93 W
d: WR, WL, WM case.
s, n(0-255): WX,
WY, WR, WL, 70.28
WM, TC, Constant
= |18|xcG(d1, d2, n) Block Exchanges the n bit (or word)|[Bit] t1|e(eje|e® 47 4 |*3
‘g exchange  |range starting with I/O di, d2:R,L,M Upper
2 number d1 and the n bit (or  ["(0-255): WX, WY, 473 case: B
8 word) range starting with 1/0 WR, WL, WM, TC, )
o > number d2. Constant
=D [Word] 42
£ d: WR, WL, WM
s n(0-255): WX, WY, Lower
g WR, WL, WM, TC 413
P , WL, , TG, case: W
z Constant
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SRINEERIE
= W | W | |w || Process
ol o o NN .
=(e c 5 rlr|x|xe|x|times)
8| E g 2| Ccommand - | O
=| 2| Ladder symbol £ E ame Process descriptions | 1/O types used CPU5 | Remarks
E g 8 o DER|ERR] SD | V C CPuU4™
°1= CPU**A
=|19|NOT(d) Reverse Reverses the bit for the /O [[Bit] o|o (oo |0 13 2 [Upper
& number d value. Y,R LM 113 case: B
= [Word] _
o) 11 Middle
é w:\(/l WR, WL, 103 case: W
g [Double word] 13 Lower
.z DY, DR, DL, DM 123 case: DW
E 20(NEG(d) Two's Stores two's complement of  |[Word] o|o (oo |0 12 2 |Upper
c complement [the value stored in 1/O WY, WR, WL, case: W
=] . 11.3
&g number d, in d. WM
g’ [Double word] 14 Low.er
DY, DR, DL, DM case: W
13.3
21|ABS(d, 9) Absolute Stores the absolute value of s [[Word] o(o|o (o 13 3 |Upper
value ind, and thesignvaueof s |d: WY, WR, WL, case: W
in carry (R7FO0). WM 14.75
(0: Positive, 1: Negative) st WX, WY, WR, Lower
WL, WM, TC, 16 4 |case DW
Constant
[Double word] 2055
22|SGET(d, s) Sign If the value of carry (R7FO) is|d: DY, DR, DL, o000 |0 13 3 (Upper
addition 0, thevalueisstored in d, DM 14.75 case: W
andif itis1, two's s: DX, DY, DR,
complement of the sis stored DL, DM, Constant 16 4 Lower
ind. case: DW
19.55
23|EXT(d, 9) Sign Copiesthesign bit value of s [d: DY, DR, DL, o(o(o oo 3
expansion  [to all bitsin the upper word DM 15
of d, and stores the value of s |s: WX, WY, WR,
in the lower word of d. WL, WM, TC, 16.75
Constant
5 24(BCD(d, 9) Binary - Convertsthevalueof sinto  |[Word)] 1|eo(e|le|e@ 28 3 |Upper
‘g BCD BCD and storesitin 1/0O d: WY, WR, WL, case: W
2 conversion |number d. If therethe value |WM 29.75
8 of siserroneous, DER s WX, WY, WR, Lower
(R7F4) = 1lisset. WL, WM, TC, 31 4 [case: DW
Constant
35.2
25|BIN(d, s) BCD - Convertsthe value of sinto  [[Double word] 1o f(ofe® 19 3 |Upper
Binary binary and storesit in I/O d: DY, DR, DL, case: W
conversion [number d. If therethevalue |DM 20.75
of siserroneous, DER s: DX, DY, DR, 27 4 Lower
(R7F4) = 1is set. DL, DM, Constant s case: DW
26|DECO(d, s, n) Decode Decodesthevaueindicated |d:R,L, M 1|l @ 4 In=1
by the least significant n bits [s: WX, WY, WR, 38
of s, and sets the bit that WL, WM, TC,
corresponds to the decoding |Constant
result of the bit row starting |n: Constant(1-8) 37.55
from 1/O number d, to 1.
27|(ENCO(d, s, n) Encode Encodes the bit locationin  [d: WY, WR,WL, |1 |®@|®|® | 4 In=1
which 1 isset within the bit |WM
row, which startswith 1’0 ¢ R L, M 38
number s and lasts for the n: Constant(1-8)
amount of nth power of 2,
and storesit in I/0O number d.
If multiple bits that contain 1 1.3
exist, the one with the upper
bit locations will be encoded.
28|SEG(d, s) 7 segment  [Covertsthevalue of sasal- |d: DY, DR, DL, (BN BN NN BN J 16 3
decode digit 4-bit valueto a4-digit |DM
7-segment display codeand [s: WX, WY, WR,
storesitind. WL, WM, TC, 17.75
Constant
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c| - 'é E 0| |2 Process
sl @ NN .
=1 ! o rloe|x|x|e|time (us)
1 - bo | 2 |Command) o descripti IO t d 8| Remark
% g adder symbol é name rocess descriptions ypes use cpus | & emarks
6 g g DER|ERR] SD | V C CPuU4™
(@) CPU**A
2 29(SQR(d, s) Squareroot |Calculates the squareroot of |d: WY, WR,WL, |t |®@e|® | @® (@ 86 4
S the value of s (8-digit BCD) |WM
g and storesitin d (4-digit s: DX, DY, DR,
8 BCD). DL, DM, Constant 90.2
-5 30|BCU(d, s) Bit count Among the contents of s [Word] o(o(o (oo 3 |Upper
E (word, double-word), stores |d: WY, WR, WL, 14 case: W
g the number of bits that are set| WM
< 0 1in 1/0 number d. s WX, WY, WR, 1575
WL, WM, TC,
Constant 4 Lower
[Double word] 17
d: WY, WR, WL, case: DW
WM
s: DX, DY, DR, 21.2
DL, DM, Constant
31|SWAP(d) Swap Swapstheupper 8 bitsand |d: WY,WR,WL, @ |@e|e®|@® @ 12 2
the lower 8 bits of the value |WM
(word) for 1/0O number d. 11.3
32|FIFIT(P, n) FIFO Storesthevaueof ninthe |P: WR, WL, WM 1|le|eo|e|e@ 24 3
initialization |FIFO size area (P) and stores |n: Constant(0-255)
0in the FIFO used number 236
area (P+1). '
33|FIFWR(P, s) FIFO write |Storesthe value of I/O P: WR, WL, WM 1|le|eo|e|@® 3
number sin the FIFO write [s: WX, WY, WR, 25
location and adds 1 to the WL, WM, TC,
FIFO used number area Constant 26
(P+1).
34|FIFRD(P, d) FIFOread |Readsdatafrom the FIFO PWRWLWM |1 |(@e]|e|le@|e 3 |*4
read location and storesitin |d: WY, WR, WL, 157
d, then shiftsthe datainthe |WM, TC
FIFO by one dataitem and
subtracts 1 from the value of
the FIFO usage number area 1566
(P+1).
35|UNIT(d, s, n) Unit Stores the lower 4 bit values |d:WY, WR, WL, 1|le|e|e|e® 20 4
of the n words starting with s (WM
in the lower 4 bitseachof d |s: WR, WL, WM 319
(word). n: Constant(0-4) '
36|DIST(d, s, n) Distribute  |Extracts the value of s (word) [d: WR, WL, WM 1|le|e|e|e® 4
in 4 bit units starting with the|s: WX, WY, WR, 27
least significant bits, and sets |WL, WM, TC,
them in the lower 4 bits of Constant
each word starting with 1/O  |n: Constant(0-4)
number d (word). The upper 29.05
bitsare set to 0.
37|ADRIO(d, s) 1/0 address |Stores the actual address of  [[Bit] o(o(o oo 3 [*g
conversion [thel/O designated by sind. [s:X,Y,R,L,M
d: WY, WR, WL, 12
WM
[Word]
s: WX, WY, WR,
WL, WM 146
d: WY, WR, WL,
WM
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6.  Control commands
©
. 2 S22 [ 2] Process
S| g NNNNEE
=2 P || |oe|x|time (us)
S| E ol
2|2 Ladder symbol o |Command Process descriptions I/O types used 2| Remarks
=l c —
AE y é name p yp CPU5* | )
Kof i)
of= g DER|ERR] SD | V C CPuU4™
(@) CPU***A
| 1[END Normal scan |Indicates the end of anormal [None o|jo|o0oj|o|0 194 1
é end scan and re-executes normal
scan from the head of the
& 194.95
o normal scan.
°
£| 2 |CEND(s) Scan Re-executes normal scan sX,Y,R LM (BN BN NN BN J 6 2 |*6
o conditional |from the head of the normal
end scan when s=1, while the j
next command is executed 196 7
when s=0.
202.5
3 |JMPn Unconditio- [Jumpsto LBL n of thesame [n: Constant(0-255)( @ |1] |® |® | @ 21 2
nal jump No. n. 22
4 |CIMPnN (9) Conditional [When s=1, jumpstotheLBL [n: Constant(0-255)( @ |1] |® |® | ® 6 3 |*6
jump n of the same No. n when sX,Y,R L,M -
s=0, executes the next 7
command. 22
26.45
5|LBL n Label Indicates the jJump n: Constant(0-255)| @ (@ |® (@ | @ 0.1 1
destination of IMP or CIMP 0.65
of the same No. n.
6 |FOR N (s) FOR When s=0, jumps to the n: Constant(0-49) |@ |1]|®|® | ® 29 3
location after the NEXT nof |s: WY, WR, WL,
the same No. n when sisnot |WM 37
0, executes the next
command.
7 INEXTn NEXT Subtracts 1 fromthesvalue [n: Constant(0-49) |@ |1]|® |® | ® 23 2
of the FOR n of the same No.
and jumps to FOR n. 25
8 |CALnN Call Executes the SB n subroutine|n: Constant(0-99) |® |1]|® | ® (@ 19 2
subroutine  |of the same No. n. 20
9|SBn Start Indicates the start of No.n  |n: Constant(0-99) |@ |@e|® | @ (@ 0.1 1
subroutine  |subroutine. 0.65
10|RTS RETURN Returns from subroutine. None o(o(o oo 17 1
SUBROUTIN 16.7
11{INT n Start Indicatesthe start of No.n  |n: Constant(0-2) |®@ |®e|® | @ (@ 0.1 1
interrupt interrupt scan. 0.65
scan
12|RTI RETURN Returns from interrupt scan. |None o|jo|o0ojo |0 1
INTERRUPT
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7. High-function module transfer commands

©
. 2 S22 [ 2] Process
S| S NNNNEE
=1 ! o rloe|x|x|e|time (us)
S| E ol
2|2 Ladder symbol o |Command Process descriptions I/O types used 2| Remarks
=l c —
3l e Y é name P P CPU5** |
Kof i)
of= g DER|ERR] SD | V C CPuU4™
(@) CPU***A
8 1|TRNSO(d, s t) General- Transmits data from the tR,L,M 1|le|e|e|e® 61 5
& purpose port [CPU’ s general-purpose port. |d: WY (Dummy 1/0)
E transmission ssWR, WL, WM
3 command
[} 57
‘B
s
°
-§ 2 |RECV 0(d, s, t) General- Receivesdataat theCPU's |t:R,L, M 1|le|eo|e|e@® 61 5
IS purpose port [general-purpose port. d: WX (Dummy 1/0)
S receiving s WR, WL, WM
Q
5 command 57
<
=y
T
TRNS8(d, s, t) Telecommu |Controls the modem with the [t: R, L, M 1|le|e|e|e® 128 5
Note.1) Not supported nication CPU’ s ladder program. d: WY (Dummy 1/O)
by EH-CPU104(A) command st WR, WL, WM
68
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8. FUN commands
ol o E E (L\LJ E E Process
S| © o NN
=|a c = ¥|X|x|x|x|time(s)
8| E < 9 o
o5 Ladder c<Q . I/O types CPU5* | @
=2 € | Command name Process descriptions +=| Remarks
7 symbol IS used n
ol e o n CPU4**
6 g O DER|ERR| SD | V (¢}
CPU**A
9| 1|FUNO(s) PID operation Initializes the area for PID s:WR (AN BN BN NN ] 1,661 3 |Number of
S| |(PIDIT (s)) initialization operation. loops=1
£ 2979.9
5 8
; 2 |[FUN1(s) PID operation Performs control for PID (AN BN BN BN ] 83 3 |*8
T (PIDOP () execution control operation execution. 854
3 |FUN2(s) PID operation Executes PID operation. o|o o0 |0 87 3 |Number of
(PIDCL () calculation loops=1
914 *g
4 |FUN 4 (s) Process stepping Performs the process stepping |[S WRWLWM | 1 |@ | @ (@ | @ 208 3
(IFR(9)) processing. 191.4
5 [FUN 10 (s) SIN function Calculates the SIN of the value r|lelelefe@® 39 3
(SIN (s)) designated by s and stores the
result in s+1, s+2. 404
6 |FUN 11 (s) COS function Calculates the COS of the 1|eo|e e @ 40 3
(COS (9) value designated by s and
stores theresult in s+1, s+2. 414
7 |FUN 12 (9) TAN function Calculates the TAN of the 1|lelelefe@ 40 3
(TAN (9)) value designated by s and a4
stores the result in s+1, s+2. '
8 |FUN 13 () ARC SIN function  |Calculatesthe ARC SIN of the t|e|le|e|® 62 3
(ASIN (5)) value designated by s
(fractional portion) and s+1
(integer portion), and stores 63.4
theresult in s+2.
9 |FUN 14 (9) ARC COS function |Calculates the ARC COS of t1|e|le|e|® 63 3
(ACOS (s)) the value designated by s
(fractional portion) and s+1
(integer portion), and stores 64.4
theresultsin s+2.
10|FUN 15 (s) ARC TAN function |Calculatesthe ARC TAN of 1|e|e|e|e® 11 3
(ATAN (9)) the value designated by s
(fractional portion) and s+1
(integer portion), and stores 424
theresultsin s+2.
11|FUN 20 (s) Data search Requested datais searched in 1|le|le|e|e@® 86.2
assigned /O table.
12|FUN 21 (s) Table search Requested data block is taken 1|l |@| @ 104.2
from assigned 1/0 block table, .
and stored assigned address.
13|FUN 22 (s) Check code Check code for sending serial 1|le|le|e|e@® 783.2
calculation communication message is
calculated and crested. N
14|FUN 23 () Check code verifying | Check code for receiving serial t|je|lejo @ 790.2
communication message is
verified. B
15|FUN 30 (s) BIN - ASCII Converts 16-bit unsigned 1|le|le|e|e@® 140 3
(BINDA (s)) conversion (16 bits) |binary datato adecima ASCII
code, then storesiit. 1414
16 |FUN 31 (s) BIN - ASCII Converts 32-bit unsigned 1|l |@| @ 199 3
(DBINDA (s)) conversion (32 bits) |binary datato adecimal ASCII
code, then storesit. 200.4
17|FUN 32 (s) BIN - ASCII Converts 16-bit unsigned 1|le|le|e|e@® 124 3
(BINHA (s)) conversion (16 bits) |binary datato an ASCII code,
then storesiit. 1254
18|FUN 33 (s) BIN - ASCII Converts 32-bit unsigned 1|l |@| @ 168 3
(DBINHA (s)) conversion (32 bits) |binary datato an ASCII code,
then storesiit.
19|FUN 34 (s) BIN - ASCII Converts 16-bit BCD (BCD 4- 1|e|e|e| @ 112 3
(BCDDA (s)) conversion (16 bits) |digit) datato an ASCII code,
then storesiit. 1124
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o = Y2 |T |2 Process
S| o i=} NN
'gg i) | |x|x|oe|x|time(us) a
g|g| Ladder € € | command name |  Process descripti VO types CPUS*™ | 81 R k
= symbol £ ptions & | Remarks
g S used CPU4*
S g O DER|ERR| SD | V | €
©1= CPU*A
20|FUN 35(9) BIN - ASCII Converts 32-bit BCD (BCD 8- [S WRWLWM |t (@ |® @ | ® 171 3
(DBCDDA (s)) conversion (32 bits) |digit) datato an ASCII code,
then storesiit. 1714
21|FUN 36 (s) ASCII - BIN Converts unsigned BCD 5- 1|l |@| @ 60 3
(DABIN (s)) conversion (16 bits) |digit datato an ASCII code,
then storesiit. 61.4
22|FUN 37 (9) ASCIl - BIN Converts signed BCD 10-digit 1|le|le|e|e@® 97 3
(DDABIN (s)) conversion (32 bits) |datato an ASCII code, then o84
storesiit. )
23|FUN 38 () ASCIl - BIN Converts a4-digit hexadecimal 1|le|le|e|e@® 63 3
(HABIN (s)) conversion (16 bits) |ASCII code to 16-bit binary 644
data, then storesiit. ’
24|FUN 39 (s) ASCII - BIN Converts a 8-digit hexadecimal 1|l |@| @ 94 3
(DHABIN (s)) conversion (32 bits) [ASCII code to 32-bit binary
data, then storesiit. 94.4
25|FUN 40 (s) ASCIl - BIN Converts a4-digit ASCII code 1|le|le|e|e@® 64 3
(DABCD (s)) conversion (16 bits) |to 4-digit BCD data, then o4
storesit. ’
26|FUN 41 (s) ASCIl - BIN Converts a8-digit ASCII code 1|le|le|e|e@® 93 3
(DDABCD (s)) conversion (32 bits) |to 8-digit BCD data, then
storesit. 94.4
27|FUN 42 (s) BIN - ASCII Converts binary datato an 1|l |@| @ 119 3
(ASC (9)) conversion ASCII code of the designated
(designated) number of characters, then 116.4
storesit.
28(FUN 43 (s) ASCIl - BIN Converts an ASCII code of the || 0@ 191 3
(HEX (9) conversion designated number of
(designated) characters to binary data, then 188.4
storesit.
29|FUN 44 () Merge character Merges the designated t|je|leje @ 196 3
(SADD (s)) strings character stings (up to NULL),
then storesit in the 1/0 at the 184.4
designated position.
30{FUN 45 (s) Compare character | Compares the designated t|je|lejo @ 157 3
(SCMP (s)) strings character stings (up to NULL),
then stores the comparison 147.4
result.
31|FUN 46 (s) Word - byte Divides 16-bit word data, 1|l |@| @ 115 3
(WTOB (s)) conversion convertsit to 8-bit byte data,
then storesit. 111.4
32|FUN 47 (9) Byte - word Divides 8-bit byte data, merges 1|le|le|e|e@® 109 3
conversion it into 16-bit word data, then
ETowE) storesit. 104.4
0 |33|FUN 48 () Right-shift byte unit |Shifts the designated data t|le|le|e| @ 81 3
é (BSHR (9) string to the right for the
% number of the designated bytes 79.4
= (8 bits*n).
| 34|FUN 49 (9) Left-shift byteunit | Shifts the designated data t|le|le|e|e@ 85 3
(BSHL (s)) string to the left for the
number of the designated bytes 844
(8 bits*n).
35(FUN 60 (s) Binary squareroot  |Calculates the square root of a t|le|le|e| @ 453 3
32-byte binary value. 454.4
36|FUN 61 (5) Dynamic scan pulse |Repeats on and off operations 1|le|le|e|e@® 73 3
for the number of the
designated scans. 704
37|FUN 80 (s) 1/O refresh (all Refreshes dl external 1/O 1|eo|e e |e@ 69 3
(ALREF (9) points) ranges. 414
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©
Q E E (L\LJ E E Process
S5 S [ I N )
=1 > ¥ x| x|x|x|time(s)
S|E| Ladder o - g
=l symbol = Command name| Process descriptions | /O types used CPUS™ | 4= Remarks
21 e
O 2 E DER|ERR| SD| V | C CPu4™
8 CPU*A
38|FUN 81 (s) 1/O refresh (1/0 Refreshes only the input s: WR,WL,WM t|je|lejo @ 44 3
(IOREF (9)) /link designation) |range, output range or link 454
o range. ‘
g 39|FUN 82 (s) 1/0O refresh (any Refreshes the I/0 at the 1| 0@ 80 3
§| |(SLREF(9) Sot) designated siot.
z 79.4
2 40(FUN 100 (s) Floating point Real number to integer 1|e|le|e|e@ 57 3 |*8
(INTW (9)) operation (Real (Word) conversion.
number to integer)
41 [FUN 101 (9) Floating point Real number to integer 1|e|le|e|e@ 69 3 |*8
(INTD (9)) operation (Real (Double word) conversion.
number to integer) 694
42 [FUN 102 (9) Floating point Integer (word) to real 1|e|le|e|e@ 43 3 |*8
(FLOAT () operation (integer |number conversion.
to Real number) 434
43 [FUN 103 (9) Floating point Integer (Double word) to real 1|e|le|e|e@ 47 3 |*8
(FLOATD (9)) operation (Integer |number conversion.
to real number) 474
44 FUN 104 (9) Floating point The addition of the real 1|e|le|e|e@ 70 3 |*8
(FADD (s)) operation (addition) |number. 70.4
45 [FUN 105 (9) Floating point The subtraction of the real 1|e|le|e|e@ 70 3 |*8
(FSUB (9)) operation number.
(subtraction) 704
46 |FUN 106 (s) Floating point The multiplication of the real 1|eo|le|e|e@ 69 3 |*8
(FMUL (s)) operation number. 704
(multiplication) '
47 |FUN 107 (9) Floating point The division of the real 1|eo|le|e|e@ 119 3 |*8
(FDIV () operation (division) |number. 1194
48|FUN 108 (s) Floating point Angle to radian conversion. 1|le|leo|o|@ 63 3 |*8
(FRAD (s)) operation (radian
conversion) 64.4
49|FUN 109 (s) Floating point Radian to angle conversion. t|e|le|e|e@ 63 3 |*8
(FDEG (s)) operation (angle
conversion) 64.4
50|FUN 110 (s) Floating point Calculates the SIN of the 1|le|leo|o|@ 282 3 |*8
(FSIN (s)) operation (calculate |floating point number.
the SIN) 282.4
51|{FUN 111 (9) Floating point Calculates the COS of the 1|e|le|e|e@ 303 3 |*8
(FCOS (s) operation (calculate |floating point number.
the COS) 3044
52|FUN 112 (s) Floating point Calculates the TAN of the 1|le|leo|o|@ 343 3 |*8
(FTAN (9)) operation (calculate |floating point number.
the TAN) 3414
53|FUN 113 (s) Floating point Calculates the ARC SIN of 1|e|le|e|e@ 200 3 |*8
(FASIN (9)) operation (calculate |the floating point number.
the ARC SIN) 200.4
54|FUN 114 (s) Floating point Calculates the ARC COS of 1|le|leo|o|@ 192 3 |*8
(FACOS (9)) operation (calculate |the floating point number.
the ARC COS) 191.4
55[FUN 115 (s) Floating point Calculates the ARC TAN of 1|e|le|e|e@ 304 3 |*8
(FATAN (s)) operation (calculate |the floating point number.
the ARC TAN) 395.4
56 [FUN 116 (s) Floating point Calculates the square root of 1|e|le|e|e@ 481 3 |*8
(FSQR (9) operation (calculate |the floating point number.
the sguare root) 4824
57|FUN 117 (s) Floating point Calculates the exponent of 1|le|leo|o|@ 329 3 |*8
(FEXP(9)) operation (calculate |the floating point number.
the exponent) 3304
58|FUN 118 (s) Floating point Calculates the logarithm of 1|eo|le|e|e@ 187 3 |*8
(FLOG (s)) operation the floating point number.
(logarithm) 187.4
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©
Q E E E E E Process
S5 S [ I N )
2|8 > ¥ x| x|x|x|time(s)
8| E| Ladder = o &
f‘g ; symbol = Command name| Process descriptions | I/O types used CPUS™ | 4= Remarks
O 2 E DER|ERR| SD| V | C CPu4™
8 CPU*A
59|FUN 120 (s) Index setting Sets the argument used as an |s: WR,WL,WM [ BN BN NN NN J 18 3
" (INDXD (s)) (argument d) index in respect to argument
‘é d of the MOV and COPY 2
g commands. '
= 60|FUN 121 (s) Index setting Sets the argument used as an oo (0|0 0 18 3
2 (INDXS (s)) (argument s) index in respect to argument
sof the MOV and COPY 224
commands.
61|FUN 122 (s) Index cancel Cancels the index 1|le|leo|o|@ 18 3
(INDXC (s)) specification that is set for
argument d or s of the MOV
and COPY commands.
62|FUN 123 (s) Increment Add 1 to the number oo (0|0 0 29 3 |*9
(INC (9) (Word 1/0) specified with word 1/0. 304
63|FUN 124 (s) Increment Add 1 to the number 1|0 @@ 42 3 [*9
(INCD (9)) (Double word 1/0) specified with double word
1/0. 424
64|FUN 125 (s) Decrement Subtract 1 from the number oo 0 o o 30 3 |*9
(DEC (9)) (Word 1/0) specified with word 1/0.
304
65 |FUN 126 (s) Decrement Subtract 1 from the number 1|le|leo|o|@ 42 3 |*9
(DECD (9)) (Double word 1/0) specified with double word
I/O. 424
65 |FUN 127 (s) Expand bit datato |Setsthe data equivalent to 1|le|le|e|e@® 139 3
(BITTOW (s)) word data the number of bits starting
from the specified 1/0 133.4
number in theword I/O
number.
66 |FUN 128 (s) Expand word data | Sets the data equivalent to t|le|le|e|e@ 145 3
(WTOBIT) to bit data the number of words starting
from the specified 1/0 139.4
number in the bit 1/0
number.
66 |FUN 162 (s) Explicit message  |Explicit message sent from 1|le|le|e|e@® 127.2 3
execution EH-RMD to slave units.
67 |FUN 163 (s) Explicit message |Initial setting for explicit 1|le|le|e|e@® 37.2 3
initial setting message sending.
68|FUN 190 (s) Inverter control Hitachi inverter 1|l |® @
command SJ300/L300P series
controlled via RS-485.
69 |FUN 200 (s) X/Y arearead/write|Command for reading and GG R 65 3 [*10
(XYR/W (s)) command writing data using the X and
Y areas. 57.4
70|FUN 201 (s) Status control Command for reading and 1|e|e|o @ 66 3 |*10
(SCR/W (s)) read/write writing datain the status
command control area.
71|{FUN 210 (s) Datalogging Initializes the data logging t|e|e|le @ 1,728 3 [*8
(LOGIT (9)) initialization setting|function. 5906.4
72|FUN 211 (s) Log datawrite Writes the data to the 1|le|lelefe@ 645 3 |*8
(LOGWRT (9)) memory board. 5565
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©
Q E E (L\LJ E E Process
S5 S [ I N )
2|8 > ¥ x| x|x|x|time(s)
8| E| Ladder = o &
=l symbol = Command name| Process descriptions | /O types used CPUS™ | 4= Remarks
21 e
O 2 E DER|ERR| SD| V | C CPu4™
8 CPU*A
73|FUN 212 (s) Log data clear Clearsthelog datain the s: WR,WL,WM 1|le|lele @ 164 3 |*8
(LOGCLR (9)) memory board. 794
é 74|FUN 213 (9) Log data read Reads the log datato the 1|eo|e e @ 268 3 |*8
(LOGRED (s)) specified 1/0 area. 210.4
§ 75|FUN 254 (9) BOX comment Nothing is processed in the o|o o0 o 0.3 3
2| |BOXC(s) cPu. 144
76 |FUN 255 (s) Memo comment Nothing is processed in the o o 0o 0o 0 0.3 3
(MEMC (9)) CPU. s

*1
*2

*3
*4
*5
*6
*7
*8:
*0:

*10:
*11:
*12:

Vauein case of word, it is 5 steps for LD (s10s2) and AND (s10s2), and 6 steps for OR (s1Os2).

Vauein case of D-word for LD (s10s2) and AND (s10s2), it is 5 steps when sl and s2 is1/0 and 1/0O, 6 steps when s1 and s2
is1/0 and const. or const. and /O, and 7 steps when s1 and s2 is const. and const.. For OR (s10s2), 1 step is added each.
Processing time when n=1.

Valuein case of thesizeof FIFOisn=1.

When condition not fulfilled.
When condition not fulfilled.
When condition fulfilled.
Supported by the EH-CPU308(A)/316(A)/448(A)/516/548.
Supported by the EH-CPU308/316/*** A/448/516/548.

Supported by the EH-CPU308A/316A/448(A)/516/548.
Supported by the EH-CPU*** A/448/516/548.
Supported by the EH-CPU516/548.
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|5.3 Command Specification Details

(1) Basic commands

(2) Arithmetic commands

(3) Application commands

(4) Control commands

(5) High-function module transfer commands

(6) FUN commands

The classification of the processing time column in each command table is shown in the table below:

Description in the table Classification

EH-CPU4**/ EH-CPU448/448A/516/548

EH-CPU5**

EH-CPU***A EH-CPU104A/208A/308A/316A

EH-CPU3** EH-CPU308/316 of ROM Ver. 04 or |ater

Other than left EH-CPU104/208, and EH-CPU308/316 of ROM Ver. 03 or earlier

Depending on the CPU model, all of the commands may not be supported. For the commands that are supported by each
CPU, see the explanation of each command or Appendix 2, “H-series Command Support Comparison Chart”.
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Item number Basic commands-1, 2 Name Logical operation start (LD, LDI)
Ladder format Condition code Processing time (us) Remark
Hn|_ R7F4 | R7TF3 | R7F2 | R7FL | R7FO |\ pige [EH-CPU™A oter an
n EH-CPUS™ | gy.cpuge|  ©
DER ERR SD Vv C Ave | Max | Ave | Max | Ave |Max
= F—
Upper
e hd hd hd e 1.0 case: LD
Command format Number of steps 11 Lower
LD n Condition Steps 01| « |10 | 7 |13 |15|case LDl
15
LDl n a 1
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable I/0 X | Y |L, |WDT,MS, |WX|WY |wL, | TC|DX|DY |DL, | & Other
M |TMR, cU, WM om | 3
RCU, CT
n [1/0 number olo|lo] o
Function |

n
}_{ |_ Starts the a-contact logical operation. Enters the continuity state when input is on.
LD n

n
IL Starts the b-contact logical operation. Enters the continuity state when input is off.
LDIn

Cautionary notes |

e L and WL becomethe internal output when link modules are not used.

Program example |

X 00000 Y 00100 LD  X00000
| OUT  Y00100
X00001 Y 00101 LDI  X00001
K OUT  Y00101

Program description

« When input X00000 is on, output Y 00100 is on; when off, the output is off.
« When input X00001 is off, output Y 00101 is on; when on, the output is off.
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Item number Basic commands-3, 4 Name Contact series connection (AND, ANI)
Ladder format Condition code Processing time (us) Remark
_|n|_ R7F4 | R7TF3 | R7TF2 | R7FL | R7FO | o\ cpuas [EHCPU™Al Gt than
] EH-CPU5™ | gry.cpuge | et
—A = DER | ERR sSD \V; C Ave | Max | Ave | Max | Ave | Max
° ° ° ° ° 1.0 Upper
Command format Number of steps case:
AND
11
" Lower
AND n Condition Steps 01l - o 10|12 | oo ANI
1.0
ANl n a 1
13
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
n [1/0 number olo|lo] o
Function |

n
_| |_ Obtains AND of the previous operation result and the a-contact operation.
AND n

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

Cautionary notes |

o L and WL becomethe internal output when link modules are not used.

Program example |

LD  X00002
X00002  RO10 Y00100, AND  RO10
| | OUT  Y00100
X00003  RO11 Y00101 LD  X00003
| A ¥ ANl RO11
OUT  Y00101

Program description

¢ When input X00002 and R010 are both on, output Y 00100 is on and al others are off.
« When input X00003 ison and R011 is off, output Y00101 is on and all others are off.
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Item number Basic commands-5, 6 Name Contact parallel connection (OR, ORI)
Ladder format Condition code Processing time (us) Remark
|_|n|_1 R7F4 | R7F3 | R7F2 | R7F1 | R7FO |gy.cpua |EH-CPU™Al Giner than
N EH-CPUS* | Epy.cpuss|  left
H ILI DER ERR SD V C Ave | Max | Ave | Max | Ave | Max
° ° ° ° )
2.1 Upper
Command format Number of steps case: OR
12 Lower
OR n Condition Steps [ I ~ | 13|15 |cese ORI
ORI n g 2 14
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |WDT,MS |WX|WY |wWL, | TC|DX|DY |DL, | 2 Other
M |TMR,Cu, WM oM | 8
RCU, CT
n [1/0 number olo]o]| o
Function |

n
\_1 }_l Obtains OR of the previous operation result and the a-contact operation.
ORnN

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

Cautionary notes |

o L and WL become the internal output when link modules are not used.

Program example |

X00000 Y00105
— | 00— LD  X00000
OR  X00001
00001 ORI X00002
M OUT  Y00105
X00002

Program description

« When X00000 is on, X00001 ison, or X00002 is off, the operation is 1 and Y 00105 turns on.
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Item number Basic commands-7 Name Negation (NOT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7F2 | R7F1 | R7FO | o\ cpyas [EH-CPU™A| Giner than
— A EH-CPUS** | £y cpuss left 3
DER ERR SD \V C Ave | Max | Ave | Max | Ave | Max zZ
° ) ) ) °
21
Command format Number of steps
Condition Steps 02| « - |17 <
NOT O 2 2.1
Bit Word Double word
R, |TD,ss WR, DR, | §
Usable 110 X | Y |L, |wDT,MS |WX|WY |wL, | TC |DX |DY |DL, | 2 Other
M |TMR,cCU, WM oM | 8
RCU, CT
Function |
« Reversesthe operation result obtained up to that point.
Program example |
LD X00010
XOO?lO XIOO(I)ll R100 PRI s
! P NOT
OUT  R100

Program description

¢ When input X00010 and input X00011 are both on, the operation is 1, but dueto 4 the calculation turnsinto “ 0"
and R100 turns off.

¢ Inall other cases, R100 turns on.
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Item number Basic commands-8 Name Rising edge detection (AND DIF, OR DIF)
Ladder format Condition code Processing time (us) Remark
DIFn DIFn R7F4 | R7F3 | R7F2 | R7FL | R7FO | gyy.cpugs [EMCPU™Al Gier than
9 % — = [ EH-CPUS* | Epy.cpuss|  left
o DIFn DIFn
79 DER | ERR SD vV C Ave | Max | Ave | Max | Ave | Max
R g HHA\=H Uoper
S5 ° ° ° ° ) 3.1 case:
Command format Number of steps 31 AND DIF
AND DIF n Condition Steps 03| « | 2.7 | 2.9 |Lower
- case: OR
41 DIF
OR DIF n AND DIFn 3 -
ORDIFn 4 '
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
n ‘Number O |0to 511 (Decimal)
Function |

o Detectstherise of an input signal and retains the operation result for one scan.
() indicates the display when the LADDER EDITOR is used.

Cautionary notes |

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

Program example |

xoo?oo I?IIIZO R123 LD  X00000
[ 1T AND DIFO
ouT R123

Program description |

Time chart
4
X00000 m
R123 :
1 scantime

o Upon rising of X00000 on, R123 turns on for one scan.
o |f b-contact is used for X00000, operation will be the same as the a-contact DFN operation.
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Item number Basic commands-9 Name Falling edge detection (AND DFN, OR DFN)
Ladder format Condition code Processing time (us) Remark
DFNn DFNn R7F4 R7F3 R7F2 R7F1 R7F0 EH-CPU4** EH-CPU™™*A Other than c c
_| l_ % F EH-CPU5** | EH-CPU3** left =
DFN n DFN n L=z
|—| }—I lﬁ F, DER ERR SD \Vj C Ave | Max | Ave | Max | Ave | Max | Upper gé
° ° ° ° ° case! z8
3.1 AND
Command format Number of steps
DFEN
31
Lower
AND DFN n Condition Steps 03| « a1l © 27129 | g OR
DFEN
OR DFN n AND DFN n 3 31
ORDFNn 4 '
Bit Word Double word
R, |TD,ss, WR, DR, | £
Usable I/O X | Y [L, |wWDT,MS |WX|WY|WwWL, | TC|DX|DY|DL, | 2 Other
M |TMR,cU, WM om | 8
RCU, CT
n ‘Number O |0to 511 (Decimal)
Function |

« Detectsthefall of aninput signa and retains the operation result for one scan.
() indicates the display when the LADDER EDITOR is used.

Cautionary notes |

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

Program example |

X00000 DFNO R124 LD X00000
|

’—( | |} AND  DFNO
OUT RI24

Program description |

Time chart

X00000 J—li
R124 I

«—>

1scantime

« Upon afall of X00000, R124 turns on for one scan.
o |f b-contact is used for X00000, operation will be the same as the a-contact DIF operation.

5-27



Chapter 5 Command Specifications

Item number Basic commands-10 Name Cail output (OUT)
Ladder format Condition code Processing time (us) Remark
n R7F4 | R7TF3 | R7F2 | R7F1 | R7FO |\ cpyas [EF-CPU™A| Giner than
O EH-CPU5™ | gry.cpuge | et
DER ERR SD Vv C Ave | Max | Ave | Max | Ave | Max
° ) ) ) °
1.0
Command format Number of steps
Condition Steps 01| « -~ 10|17
OUT n ad 1 1.0
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wWDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM | 8
RCU, CT
n |1/0O number o | O O
Function |

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

Cautionary notes |

¢ L and WL become the internal output when link modules are not used.

Program example |

X00000 Y00110
—| I O— LD X00000
OuUT  YO00110

X00001 Y00111
—| I O— LD X00001
OUT Y00111
OUT Y00112

Y00112

O—

Program description

« When input X00000 ison, the operationis“1” and Y 00110 turns on.
« When input X00001 ison, the operationis“1,” and Y00111 and Y 00112 turn on.
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Item number Basic commands-11, 12 Name Set/reset coil output (SET, RES)
Ladder format Condition code Processing time (us) Remark
n «r n - R7F4 | R7F3 | R7F2 | R7F1 | R7FO En-CpUgs |EH-CPU™A Othfrf:han .
. . EH-CPUS* | cy_cpu3 e
—O—{RES 4®—‘RES DER | ERR sD Vv C Ave | Max | Ave |Max | Ave | Max i
0
° ) ) ) °
2.1 Upper
Command format Number of steps pp
case: SET
2.1 Lower
01| « < | 09|17 |caeRES
SET n Condition Steps 21
RES n '
a 1
2.1
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable 1/0 X | Y |L, |WDT,MS, WX |WY|wL, [ TC|DX|DY |DL, | % Other
M |TMR, CU, WM DM | &
RCU, CT o
n ‘I/Onumber Ol O
Function

n

—O——SET  Switches on the device when the operation result obtained up to that point is“1.”
SETn

The device that is switched on will not be switched off even if the operation result is“0.”

——O—RES gyjtches off the device when the operation result obtained up to that point is*1.”
RESn

() indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When aset/reset coil is used on amulti layer coil, it must be set to the highest level or an arbitrary coil must be entered
immediately before the set/reset coil.

Example of OK Example of NG
— O B ——
O Ot
——O- ——O-
- - seT
F—O—{ser SET
Program example |
X 00000 R100
| SET LD X00000
SET  R100
LD  X00001
X00001 R100
| RES RES  R100

Program description

o When input X00000 turns on, output R100 turnson. Even if X00000 turns off, R100 remains on.
e When input X00001 turns on, output R100 turns off.
When input X00000 and X00001 both turn on, the one executed later than the other in the program takes priority.
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Item number Basic commands-13, 14 Name Set (start)/reset (cancel) master control (MCS, MCR)
Ladder format Condition code Processing time (us) Remark
MCSn MCSn R7F4 | R7TF3 | R7F2 | R7F1 | R7FO | gy cpuas+ [EH-CPU**A| Other than
_ Kk left
MCRn | MCRn DER | ERR | SD Vv c |FMCOPYS e cpuse|  © Upper
[ J [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max case:
MCS
Command format Number of steps 03| - 31 _loa| . |Lower
MCS n Condition Steps 31 case:
MCR n MCS n 3 22 MCR
02| « < | 16| <«
MCR n 2 2.2
Bit Word Double word
R, |TD,ss, WR, DR,| &
Usable I/O X | Y |[L, |WDT,MS |WX|WY WL, |TC|DX|DY|DL | 2 Other
M |TMR,Cu, WM M| 8
RCU, CT
n ‘Number O |0to 49 (Decimal)
Function

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

The master control can be used up to eight layers.
() indicates the display when the LADDER EDITOR is used.

Cautionary notes

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

e When aEH-CPU448* ( ROM VER. C413/ C331 or older ) is used. Insert a double word operation just before a master
control instruction.

* Asfor the EH-CPU448 ( ROM VER. C414 / C332 or later ) , dummy operation doesn't need to add to user program.
EX.)

R100 MCSs1 “«— Additional ladder

DRO = DRO

“4— Additional ladder

DRO = DRO

MCR1

Program example

MCS0
X 00000 LD X 00000
MCS1 MCS1
X00001 Y 00100 LD X 00001
OUT  Y00100 Mcs2
MCR1 MCR2 ] <«— Upto eight layers
are allowed.
MCR1
MCRO

Program description

xooo0 — T ——0
xooo01 —I LI LIl

Y00100 5

« When input X00000 is on, the ladders surrounded by MCS and MCR obeys input X00001, and output Y 00100 turns
on/off.

« When input X00000 is off, the ladders surrounded by MCS and MCR are independent of input X00001, and output
Y 00100 turns off.
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Item number Basic commands-15, 16, 17 Name Save/read/clear operation result (Branching of ladder)
Ladder format Condition code Processing time (us) Remark
T Sae R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPuU4** |EH-CPU***A| Other than

F— Read DER | ERR | SD v C |EH-CPUS™|En.cpuzs|  left
|—Cleaar ® o o o ® Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
MPS Save Condition Steps
P o0 o oo o
MRD Read a 0
MPP  Clear
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
Function |
LD  X00100
MPS
X00100 R001 Y 00001
gl AND RO001
— ' 0 MPS
R002 Y 00002 OUT Y00001
i O MPP
R003 Y 00003 AND RO02
| O— OUT  Y00002
RO04 Y 00004 MRD
| o— AND RO003
OUT  Y00003
MPP
AND R004
OUT  Y00004

o MPS stores the immediately prior operation results. (Push)

« MRD reads the results stored by the MPS and continues operation.
o MPP reads the results stored immediately prior by the MPS and continues operation, then clears the results after operation.

(Pull)
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Item number Basic commands-18 Name Logical block series connection (ANB)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
(See Function column) DER | ERR | sD | Vv C |EH-CPUS™ | Encpuse| et
[ J [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
Condition Steps oboohb o
ANB a 0
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL | & Other
M |TMR, cu, WM oM | S
RCU, CT
Function |
X00001 | RO10 ;i M0020 M0021i Y00110 LD  X00001
i 2 S —a LD  RO010
: OR  RO11
ANB
LD  M0020
AND MO0021
OR  M0022
: : ANB
i | RO11:{M0022 ; OUT Y00110

This command is used to perform AND operation with respect to the logical operation blocks (dotted line areas).
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Item number Basic commands-19 Name Logical block paralel connection (ORB)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
(See Function column) DER | ERR | sD | Vv C |EH-CPUS™ | Encpuse| et
[ J [ ] [ ] [ ] [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 10
Condition Steps 70l o “lo7lo
ORB a 1
1.0
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
Function |
Y 00115 LD X 00000
o— LD  RO10
LD ROl
AND RO12
ORB
OR  X00001
ANB
OUT Y00115

This command is used to perform OR operation with respect to the logical operation blocks (dotted line areas).
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Item number Basic commands-20 Name Processing box start and end (PROCESSING BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU**A| Other than
— 4< DER | ERR | SD v c | EH-crus | Ep-cpuzs left
[ J [ ] [ ] [ ] [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
Condition Steps 03| o T
— 3
[ ] 22
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
Function |

o Indicates the start and end of the processing box.

00001 LD X00001
———WY0010=Wx0000 [

WY 0010=WX 0000
]

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

Parallel connection of processing box or coil is not allowed.

| | |

| O T

11

Not allowed Allowed

IT
|

I H
e ] O
—H

Not allowed Allowed

5-34



Chapter 5 Command Specifications

Item number Basic commands-21 Name Relationa box start and end (RELATIONAL BOX)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU**A| Other than
{ :l— DER | ERR | SD v c | EH-crus | Ep-cpuzs left
[ J [ ] [ ] [ ] [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
Condition Steps oboohb o
( ) — 0
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
Function

o Indicatesthe start and end of the relational box.
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Item number Basic commands-22 Name On delay timer
Ladder format Condition code Processing time (us) Remark
% ™ R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU**A| Other than
n
4 _Q_{txs DER | ERR | SD v C |EH-CPUS™|gH.cpusw|  left
© [ J [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max
=}
- Command format Number of steps
» — 28.1
Condition Steps 64| ~ l115l120
OUT TD nts a 5 9.0
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
n | Timer number O |0to 255 (Decimal)
t | Time base .01s, .1s, 1s
s |[Setvalue O[O ]| O O |11t065,535 (Decimal)

Function

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

« |f the startup condition switches off, the progress value is cleared and the coil switches off.

e Theprogressvaueissetin TC n and does not exceed 65,535 (decimal).

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

o If anl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

o The .01stime base can only be used for timer numbers 0 to 63 (64 points).

e The.lsand 1stime bases can be used for al timer numbers (0 to 255).

o A maximum of 256 points can be used for thetimers TD, SS, MS, TMR and WDT in total.

However, the same area as the counter is used. Timer number and counter number may not be overlapped.

e The progress value is updated when the timer command is expected in the EH-CPU*** A/448/516/548. Therefore, if a
program that does not scan the timer command execution section after the timer is activated is created using the IMP
command or master control (MCS), the timer may not turn on correctly. (The timer does not turn on correctly when the
time that does not scan the timer command execution section exceeds the time calculated by multiplying the time base by
65,535.) Note that the previous progress value is also retained until the timer command is executed.

Program example

X00000 TD10 LD  X00000
i 0.01s 12345 OUT TD10 0.01s 12345
LD TD10
TDI0 R100 OUT R100

« Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3 LD R7E3
= [
- -
X00000 TD10 ]
— (O—{ 0.01s WR0010 LD  X00000
OUT TD10 0.01ls WR0010
D10 R100 LD TD10
I O OUT R100
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Program description

[Time chart] "
_T U 1]  When input X00000 turns on, TD progress value is updated. -
X00000 — v Y . : <

i P : 2]  When input X00000 turns off, the TD progress valueis cleared.
D10 | i f =

R100 } —-—-—-ﬁ‘ ; 3] TD10 turnson when progress value = set value.

H :65535 -t 5
P 3

Setvalue 12345 --ieeceebecdoocnnensy S 4] While X00000 is on, the progress value increases, but will not
: : : increase exceeding 65,535.

5]  When X00000 turns off, TD10 also turns off and the progress
— vaueiscleared.

Progress value
of TD10 (TC10)

o Example using word I/O asthe set value
When RUN is commenced, the set value is set to word |/O.
Or, designate the word 1/O for the set value to store in the power failure memory beforehand.
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Item number Basic commands-22 Name On delay timer (ON DELAY TIMER)
Ladder format Condition code Processing time (us) Remark
™ R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpusa* |EH-CPU*A| other than
n
40_{% DER | ERR SD \Y, C | EH-CPU5* | EH-CPU3* left
[ J [ ] [ ] [ ] [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
A
Condition Steps 64| ~ l115l120
OUT TD nts a 5 9.0
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
n | Timer number O |0to 255 (Decimal)
t | Time base .01s, .1s, 1s
s |[Setvalue O[O ]| O O |11t065,535 (Decimal)
Function

o The progress value is updated when the startup condition is on, and the coil switches on when the progress value is greater

than or equal to the set value.

« |f the startup condition switches off, the progress value is cleared and the coil switches off.
e Theprogressvaueissetin TV nand does not exceed 65,535 (decimal).
o |f the progress value is updated while the system is running, the operation will be performed using the new progress value

at that point.

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set

values are updated during each scan.

Cautionary notes

e Timebaseisfixed as0.01s.

o Timer TM is supported by LADDER EDITOR for Windows Ver.3.00 or newer. User program including TM does not
work with CPU104(A)/208(A)/308(A)/316(A)/448(A) and LADDER EDITOR for Windows Ver.2.** or older.

o The progress valueis updated when the timer command is expected. Therefore, if a program that does not scan the timer
command execution section after the timer is activated is created using the IMP command or master control (MCS), the
timer may not turn on correctly. (The timer does not turn on correctly when the time that does not scan the timer command
execution section exceeds the time cal culated by multiplying the time base by 65,535.) Note that the previous progress

valueis also retained until the timer command is executed.

Program example

X00000 TM10
| 001s 12345

T™M10 R100

o Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3
—] WR0010=1234
X00000 T™10
— | O— 0.01s WR0010
T™10 R100
— | =

LD X00000

ouT TM10 0.01s 12345
LD T™M10

ouT R100

LD R7E3
[
WR0010=12345

]

LD X00000
OouUT TMI10
LD TM10
ouT R100

0.01s WRO0010

Please refer to the“TD” for the timing chart.
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Item number Basic commands-23 Name Single shot timer
Ladder format Condition code Processing time (us) Remark
2]
ss R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU**A| Other than -
n
_Q_{txs DER | ERR | SD v C |EH-CPUS™|gH.cpusw|  left =
[ J [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max %
Command format Number of steps 5
— 231 O
Condition Steps 214 o _ l122] =
OUT SSnts a 5
9.9
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
n | Timer number O |0to 255 (Decimal)
t | Time base .01s, .1s, 1s
s |Setvalue O|O ]| O O |1t065,535 (Decimal)

Function

« Detectstherising edge of the startup condition, starts updating progress values, and switches on the coil.

« The coils switches off when the progress value is greater than or equal to the set. If arising edge is detected while the
progress value is less than the set value, the progress valueis set to 0 and the counter is reset.

e Theprogressvaueissetin TC n and does not exceed 65535 (decimal).

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

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

« The.0lstime base can only be used for timer numbers 0 to 63 (64 points).

¢ The.lsand 1stime bases can be used for al timer numbers (0 to 255).

o A maximum of 256 points can be used for thetimers TD, SS, MS, TMR and WDT in total.

However, the same area as the counter isused. Timer number and counter number may not be overlapped.

« Since the startup condition of asingle shot is edge detection, the condition cannot be detected during the first scan after the
running is started.

o The progress value is updated when the timer command is expected in the EH-CPU***A/448/516/548. Therefore, if a
program that does not scan the timer command execution section after the timer is activated is created using the IMP
command or master control (MCS), the timer may not turn on correctly. (The timer does not turn on correctly when the
time that does not scan the timer command execution section exceeds the time cal culated by multiplying the time base by
65,535.) Note that the previous progress value is also retained until the timer command is executed.

Program example

X00001 SSi11 LD X 00001

| 0.01s 12567 OUT SSl1 0.01s 12567
ss11 R101 LD  ssi1

| OUT RI101

« Anexample of aword I/O being used as the set value for the ladder shown above.

r7Ea LD R7E3
— WR0011=12567 [
WR0011=12567
X00001 ssi1 |
|
— | O— 0.01s WR0011 LD X0000L
ssi1 R101 OUT SSIL 0.01s WR00LL
— | O— LD  ssli
oUT R101
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Program description

o [Time chart] 1] Theprogress valueisupdated and SS11 turns on at therising
A X00001 : ; : 2]  SS11 turns off when set value = progress value.

S ssi1 } _[ ‘ | XOOQQl isturqed on at thistimg, but the si ng!e shot startup
- R101 : : : conditions are ignored because it uses edge trigger.

" :

3] SSllisturned on at the rising edge of X00001 again, and the
progress value is updated.

Set value 12567

Progress value : L
of SS11(TC11) ! : ! 4]  When therising edge of X00001 is detected while the progress
1 2z 3 4 value does not reach the set value, the single shot timer is
triggered again and the progress value returns to O, then starts
increasing. The SS11 remains on.

o Example using word I/O asthe set value
When RUN is commenced, the set value is set to word |/O.
Or, designate the word 1/O for the set value to store in the power failure memory beforehand.
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Item number Basic commands-24 Name Mono stable timer
Ladder format Condition code Processing time (us) Remark
MS R7F4 | R7TF3 | R7F2 | R7F1 | R7F0 | EH-CPU4** |[EH-CPU***A| Other than
n
_Q_{txs DER | ERR | SD | V C |EH-CPUS™|EH.cPuz~| et
[ ] [ J [ ] [ J [ ) Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
1
Condition Steps 214l = l12al
OUT MSnts 0 5
9.8
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable I/O Y [L, |WDT,MS, |[WX|WY |WL, | TC |DX |DY |DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
n | Timer number O |0to 255 (Decimal)
t | Time base .01s, .1s, 1s
s |Setvalue o | O O | 1t065,535 (Decimal)
Function

« Detectstherising edge of the startup condition, starts updating progress vaues, and switches on the coil.
« The coil switches off when the progress value is greater than or equal to the set value. Therise of the startup condition is

ignored whilethe MSis on.

e Theprogressvaueissetin TC n and does not exceed 65,535 (decimal).
« If the progress value is updated while the system is running, the operation will be performed using the new progress value

at that point.

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

« The .01stime base can only be used for timer numbers 0 to 63 (64 points).
¢ The.lsand 1stime bases can be used for al timer numbers (0 to 255).

¢ A maximum of 256 points can be used for thetimers TD, SS, MS, TMR and WDT intotal.
However, the same area as the counter is used. Timer number and counter number may not be overlapped.

« Since the startup condition of the mono stable timer is edge detection, the condition may not be detected during the first

scan after therunning is started.

o Theprogress value is updated when the timer command is expected in the EH-CPU***A/448/516/548. Therefore, if a
program that does not scan the timer command execution section after the timer is activated is created using the IMP

command or master control (MCS), the timer may not turn on correctly. (The timer does not turn on correctly when the
time that does not scan the timer command execution section exceeds the time calculated by multiplying the time base by
65,535.) Note that the previous progress value is also retained until the timer command is executed.

Program example

X00002 MS12 LD  X00002

| O 0.1s 5425 OUT MSI12 0.1s 5425
MS12 R102 LD  MsSI2

| | O OUT R102

« Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3 LD R7E3
| | WR0012=5425|— [
WR0012=5425
X00002 MS12 |
| |
I (O— 0.1s WR0012 LD  X00002
MS12 R102 OUT MSI2 0.1s WR00L2
| } O— LD MSI2
OUT R102
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Chapter 5 Command Specifications

Program description

[Time chart]

Thisriseisignored

xooooz—T—|—T_|—‘,_‘—

R102
Set value 5425

MSI12 progress
value (TC12)

1] 2] 3 4 2

o Example using word 1/O asthe set value

1]

2]

3]

4

When RUN is commenced, the set value is set to word 1/0.

Or, designate the word 1/O for the set value to store in the power failure memory beforehand.

The progress value is updated and MS12 turns on at the
rising edge of X00002.

MS12 turns off when set value = progress value.
X00002 ison at thistime, but it isignored since the
startup condition for amono-stable timer is edge trigger.

MS12 isturned on at the rising edge of X00002 again,
and progress value is updated.

Even if therising edge of X00002 is detected while the
progress value does not reach the set value, the mono-
stable timer ignores therise.
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Item number Basic commands-25 Name Integral timer
Ladder format Condition code Processing time (us) Remark
VR R7F4 | R7F3 | R7F2 | R7FL | R7FO | gy.cpugs |[EH-CPU™*A| Other than 2
n
_Q_{txs DER | ERR | SD \Y C | EH-cPus* | EH-CPU3* left ;
° ° ° ° ° Ave | Max | Ave | Max | Ave | Max E
Command format Number of steps 5
gt 231 o}
Condition Steps o14| _ 122 =
OUT TMR nt s — 5
9.4
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,cU, WM om | 8
RCU, CT
n | Timer number O |0to 255 (Decimal)
t | Timebase .01s, .1s, 1s
s |Setvaue O|O | O O |[1t065,535 (Decimal)
Function

o Updates the progress value while the startup condition ison. The progress value is not cleared even if the startup
condition switches off, and the update resumes when the condition switches on again.

« The coil switches on when the progress value is greater than or equal to the set value, and will not turn off until the clear
input CL n switcheson.

e Theprogressvalueissetin TC n and does not exceed 65,535 (decimal).

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

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

o The .01stime base can only be used for timer numbers O to 63 (64 points).
e The.lsand 1stime bases can be used for al timer numbers (0 to 255).
o A maximum of 256 points can be used for thetimers TD, SS, MS, TMR and WDT in total.
However, the same area as the counter is used. Timer number and counter number may not be overlapped.
o Whilethe clear input CL nison, the turning on of the startup condition isignored.

o The progress valueis updated when the timer command is expected in the EH-CPU*** A/448/516/548. Therefore, if a
program that does not scan the timer command execution section after the timer is activated is created using the IMP

command or master control (MCS), the timer may not turn on correctly. (The timer does not turn on correctly when the
time that does not scan the timer command execution section exceeds the time calculated by multiplying the time base by
65,535.) Note that the previous progress value is also retained until the timer command is executed.

Program example

X00003 TMR13 LD  X00003

| O 0.1s 45678 OUT TMRI13 0.1s 45678
TMR13 R103 LD  TMR13

|} o OUT RI103

X00004 cL13 LD X00004

|1 OUT CL13

1T ©

« Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3 LD  R7E3
|| WR0013=45678 |—— [
WR0013=45678
X00003 TMR13 ]
[ | O— 0.1 WR0013 LD X00003
TMR13 R103 OUT TMRI3 0.s WRO0013
| | O— LD TMRI13
X00004 CL13 OuT RI03
|
|} o—| LD  X00004
OUT CL13
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Program description

[Time chart] 1]  Theprogress vaueis updated while X 00003 is on.
0
S Ignored 2]  When X 00003 turns off, the update of the progressvalue is
2 00003 _T : I: f: : stopped, but the progress value is maintained.
? : P P 3]  When X00003 is turned on again, the progress value isre-
= TMR13 — _l updated
o X 00004 Co : '
(CL13) : P : 4]  Timer coil TMR13 isturned on while the progress value =
P set value. This stateis maintained until the timer clear is
Setvaue ot turned on.
: 5]  When timer clear (CL13) isturned on, the timer coil and
ool > rogress value are both cleared
TMR13 (TC13) 1 2 3 4 5 6] 7 prog .

6]  Whiletimer clear (CL13) ison, the startup condition is
ignored.

7] Theprogressvaueis cleared to O when thetimer is
cleared.

« Example using word 1/O asthe set value
When RUN is commenced, the set value is set to word 1/0.
Or, designate the word 1/O for the set value to store in the power failure memory beforehand.
« Timeriscleared by the conditions immediately prior to the execution of the timer coil command.
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Item number Basic commands-26 Name Watchdog timer
Ladder format Condition code Processing time (us) Remark
WDT R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | gH-cpu4* |EH-CPU***A| Other than
n
40_{tx a2 DER | ERR | SD v C |EH-CPUS™|EH.cpug~| et
[ J [ J [ ] [ J [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 33
Condition Steps 276! _ l144|151
OUT WDT nt sl s2 — 7
13.6
Bit Word Double word
R, |TD,Ss, WR, DR, §
Usable 1/0 X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
n | Timer number O |0to 255 (Decimal)
t | Timebase .01s, .1s, 1s
sl |Setvauel O|O ]| O O |1t065,535 (Decimal)
s2 | Setvaue?2 O|O ]| O O |1t065,535 (Decimal)
Function

o Updates the progress value while the startup condition is switched on. The coil will not turn on if the clear input CL nis
accessed while set value 1 < progress value < set value 2. The coil switches on if the clear input CL n is accessed while the
progress valueis lessthan set value 1 or if set value 2 isless than or equal to the progress value. If the startup condition
switches off, everything is cleared.

e Theprogressvaueissetin TC n and does not exceed 65,535 (decimal).

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

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

o The.01stime base can only be used for timer numbers 0 to 63 (64 points).
e The.lsand 1stime bases can be used for al timer numbers (0 to 255).
o A maximum of 256 points can be used for thetimers TD, SS, MS, TMR and WDT in total.
However, the same area as the counter isused. Timer number and counter number may not be overlapped.

o The sl of the set value must always be lessthan s2. If sl is greater than or equal to s2, the coil turns on when the progress
value reaches s2.

o The progress valueis updated when the timer command is expected in the EH-CPU*** A/448/516/548. Therefore, if a
program that does not scan the timer command execution section after the timer is activated is created using the IMP
command or master control (MCS), the timer may not turn on correctly. (The timer does not turn on correctly when the
time that does not scan the timer command execution section exceeds the time cal culated by multiplying the time base by
65,535.) Note that the previous progress value is also retained until the timer command is executed.
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Chapter 5 Command Specifications

Program example

X00004

WDT14 LD  X00004
[ | O—10.1s 20000 Set value 1 OUT WDT14 0.1s 20000 40000
8 X00005 CL14 40 000 Set value 2 LD  X00005
= | | o OuT CL14
g WDT14 R104 LD WDT14
© N o OUT R104

« Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3 LD R7E3
| WR0014=20000 [
I WR0015=40000 WR0014=20000
WR0015=40000
X00004 WDT14 ]
I I (O—— 0.1s WR0014 LD X00004
X00005 cL14 WR0015 OUT WDTI14 0.1s WR0014 WRO0015
|} O—o LD  X00005
WDT14 R104 ouT CL14
| o—| LD WDT14
OUT R104
Program description |
[Time chart] 1] The progress valueis updated while X00004 is on.

2]  Since watchdog clear (CL14) turned on after the first set
value is exceeded and before the second set value is
exceeded, it is considered a normal operation, so R104

X00004 —T

!jFT‘

CL14
(WDT14) does not turn on.
R104 3]  When X00004 turns off, the progress value and WDT cail
(WDT14) output are cleared.
4]  Sincethe startup condition turned off before the progress
vl value exceeded the first set value, the WDT coil does not
Second set value 40000 : turn on, and the progress valueis cleared to O.
First set value 20000 -eeee . i 5]  Sincethe watchdog clear (CL14) turned on before the
WDT14 progress v vy v : progress val ue exceeded the first set value, it is considered
value (TC14) 12131145 31 67 an abnormal operation and R104 (WDT14) turns on.

The progress valueis retained asis.

6] Evenif the progress value exceeded the second set value, since the watchdog clear (CL14) did not turn on, itis
considered an abnormal operation and R104 (SDT14) turnson. The progress val ue keeps being updated.

7] Evenif the watchdog clear (CL14) turns on after the WDT coil is turned on after the progress val ue exceeds the second
set value, it isignored.
e Theclear isperformed under the conditions set immediately prior to the execution of the WDT coil command.
« Example using word 1/O as the set value
When RUN is commenced, the set valueis set to word 1/0O.
Or, designate the word 1/O for the set value to store in the power failure memory beforehand.
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Item number Basic commands-27 Name Counter
Ladder format Condition code Processing time (us) Remark
U R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than @
n
40—{5 DER | ERR | SD v C |EH-CPUS™|EH.cpug~| et N
2
() ® ) ® ) Ave | Max | Ave | Max | Ave | Max o
Command format Number of steps 5
— 15.1 o
Condition Steps 134] - _ l152]184
OUT CU n s — 5
9.5
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
n | Counter number O |0to 511 (Decimal)
s |Setvalue O|O ]| O O |1t065,535 (Decimal)

Function

« Incrementsthe progress value by 1 each time the rising edge of the startup condition is detected, and switches on the cail
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 nisswitched on, and the progress value is cleared to 0.

e The progressvaueissetin TC n and does not exceed 65,535 (decimal).

« |f the progress value is updated while the system is running, the operation will be performed using the new progress value
at that point.

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

« The counter can be used up to 512 points (No. 0 to 511). However, the first 256 points (No. 0 to 255) will use the same
areaasthetimer.

« Thetimer numbers and counter numbers can not overlap.

« Whilethe counter clear CL nison, therise of startup condition isignored.

« Since the startup condition of the counter is edge detection, the condition can not be detected during the first scan after the
operation is started.

o IfthesetvaueissettoO, itisregarded asacoil that is always on and controlled by the CL n.

Program example

X00005 cui1s

|l 4 LD  X00005
L - OUT CU15 4
X 00006 CL15

L LD  X00006
[ O OUT CL15
cui1s R105 LD CUls
| | O OUT RI105

« Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3 LD R7E3
| | WRO0015=4 l— [

WR0015=4
X00005 cu15
| | O WR0015 5 x00005
X00006 CL15 OUT CU15 WR0015
1 O— LD  X00006
cu15 R105 OuUT CL15
} } Oo— LD Ccuis

OUT RI105
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Program description

o [Time chart] 1] Theprogress value (count) is cleared to 0 by the
S Ignored Ignored counter clear (CL15). While the counter clear ison,
— — the progress value will not be updated.
0
= X00005 ﬂ—l_l—,_l—ﬂ—ﬂ—ﬂ—ﬂ—ﬂ—ee—l_l—m—l— 2] Theprogressvalueis updated at the rising edge of
> X00005.
%) CL15 : S 2— . . .
: 3]  Counter coil (CU15) isturned on since set value =
culs progress value.
4]  The count value will not exceed 65,535 (decimal).
Setvalue 4 ' ---------------------- 5] The progress value and counter coil are cleared by
Progress value of J3— counter clear (CL15).
CU15 (TC15) o Theclear is performed under the conditions set
immediately prior to the execution of the counter coil

1] command.

o Example using word I/0O as the set value
When RUN is commenced, the set valueis set to word 1/O.
Or, designate the word I/O for the set value to store in the power failure memory beforehand.
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Item number Basic commands-28 Name Ring counter
Ladder format Condition code Processing time (us) Remark
RCU R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
n
O—ls DER | ERR | SD Vv C |EMCPUS™|EH.cPug=| et
[ J [ ] [ ] [ ] [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
15.1
Condition Steps 134] - _ l143l169
OUT RCU n s — 5
9.9
Bit Word Double word
R, |TD,ss, WR, DR, | E
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
n | Counter number O |0to 511 (Decimal)
s |Setvalue O|O ]| O 110 65,535 (Decimal)
Function

« Incrementsthe progress value by 1 each time the rising edge of the startup condition is detected, and clears the progress
valueto 0 when the progress value is greater than or equal to the set value. The progress value becomes 0 when the
counter clear CL nis switched on, and the coil switches off.

e Theprogressvaueisset in TC n and does not exceed the set value.

« |f the progress value is updated while the system is running, the operation will be performed using the new progress value

at that point.

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set

values are updated during each

scan.

Cautionary notes

« The counter can be used up to 512 points (No. 0 to 511). However, the first 256 points (No. 0 to 255) will use the same

areaasthetimer.

¢ Thetimer numbers and counter numbers can not overlap.
o Whilethe counter clear CL nison, therise of startup condition isignored.
« Since the startup condition of the counter is edge detection, the condition can not be detected during the first scan after the

operation is started.

o Ifthesetvalueissetto O, itisregarded asa coil that is always on and controlled by the CL n.

Program example

X 00006 RCU16
I 3 LD  X00006
1T ~ OUT RCU16 3
X 00007
o0 CL16 LD  X00007
11 © OUT CL16
RCU16 R106 LD RCU16
{ { O OUT RI106

o Anexample of aword I/O being used as the set value for the ladder shown above.

R7E3 LD R7E3
| | WR0016=3  |—— [
WR0016=3
X00006 RCU16
| |
1 O——|WR0016 |5 x00006
X00007 CL16 out
|} O— LD  X00007
RCU16 R106 OUT CL16
|| o— LD RCU16
OUT R106

RCU16 WRO0016
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Program description

o [Time chart] 1]  The progress value (count) is updated at the X 00006
= |gnored rising edge.
Py 2]  When set value = progress value, the counter coil
2 X 00006 (RCU16) turns on for one scan and the progressvalue is
= cleared.
< cL16 3] When counter clear (CL16) isturned on, the progress
valueiscleared. The progressvalueis not updated
RCU16 . .
while the counter clear ison.
e Theclear isperformed under the conditions set
Setvale 3 immediately prior to the execution of the counter coil
command.
Progress value of
RCU16 (TC16)

1 2 3

o Example using word 1/O as the set value
When RUN is commenced, the set valueis set to word 1/0O.
Or, designate the word 1/O for the set value to store in the power failure memory beforehand.
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Item number Basic commands-29, 30 Name Up (CTU n) and down (CTD n) of up/down counter
Ladder format Condition code Processing time (us) Remark
CTUns R7F4 | R7TF3 | R7F2 | R7F1 | R7FO | gn-cpuas |[EH-CPU**A| Other than : c
CTDn DER | ERR | SD v C |EH-CPUS™|EHcpus~| et I ypoer - a
® ® ® ® () Ave | Max | Ave | Max | Ave | Max | Case! B B
Command format Number of steps 15.1 cTu 55
134 ~ |12.5]|13.1|Lower oo
OUT CTU n s Condition Steps 9.4 case:
OUT CTD n CTU 5 14.1 CTD
122 « ~ |11.6|117
CTD 3 8.9
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0 X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
n | Counter number O |0to 511 (Decimal)
s |Setvalue O|O ]| O O |[1t065,535 (Decimal)
Function

« For the UP counter, increments the progress value by 1 each time the rising 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 valueis cleared to 0 and the coil switches off.

e Theprogressvaueissetin TC n, and the value will be in the range of 0 to 65,535 (decimal).

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

o Ifanl/Oisset for the set value, the set value can be changed during operation by changing the 1/0 value, since the set
values are updated during each scan.

Cautionary notes

« The counter can be used up to 512 points (No. 0 to 511). However, the first 256 points (No. 0 to 255) will use the same
area asthetimer.

o Thetimer numbers and counter numbers cannot overlap.

o The numbersfor the UP coil and DOWN coil must be the same.

« Whilethe counter clear CL nison, the rise of startup condition isignored.

« Sincethe startup condition of the counter is edge detection, the condition may not be detected during the first scan after the
operation is started.

o Ifthesetvalueissetto 0, it isregarded asacoil that is always on and controlled by the CL n.
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Program example

X00007 CTUL7
o0 X o4 LD  X00007
OUT CTU17 4
S5 X00008
2 o cTo17 LD  X00008
Q9 | O OUT CTD17
oc X00009 cL17 LD  X00009
5 S ; { O OUT CL17
» cT17 R107 LD CT17
N o OUT R107

o Anexample of aword I/O being used as the set value for the ladder shown above.

RTE3 LD R7E3
| | WR0017=4 I— [
WR0017=4
X00007 CTu17 1
|| O——|WR0L7 | b xo0007
X 00008 CTD17 OUT CTU17 WR0017
|} Oo— LD  X00008
X 00009 CL17 OUT CTD17
|| o— LD  X00009
CT17 R107 ouT CcL7
T - LD CT17
Hi OUT R107
Program description |
[Time chart] 1] Theprogressvaueis up-
\gnored \gnored counted at the rising edge of
¥ — X00007.

X00007 MI—?M IR} lgnored 2]  Thecounter coil (CT17)is
Pl o ﬂ_ﬂ_|_|_|_|_|_|_r]m|_ turned on when set value 2

X00008

progress value.
T s - 3] When the up-coil and
: i ] : T en the up-coll and down-
crr— R ; coil startup conditions turn on

simultaneoudly, the progress

Se“'a“ii S S value does not change.
4] The progressvaueis down-
Progress value ; 0 counted at the rising edge of
(TC17) X00008.

1] 2 34 9 6] 7 6]
5]  The counter coil turns off when
set value > progress value.

6] The progress value will never exceed 65,535 (decimal). Also, it will not be below 0.
7]  When counter clear (CL17) turns on, the progress value and the counter coil are cleared. The progress valueis not
updated while the counter clear ison.
e Theclear isperformed under the conditions set immediately prior to the execution of the counter coil command.
o Example using word 1/O as the set value
When RUN is commenced, the set valueis set to word 1/0O.
Or, designate the word 1/O for the set value to store in the power failure memory beforehand.
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Item number Basic commands-31 Name Counter clear
Ladder format Condition code Processing time (us) Remark
cL R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than @
n
40—{ DER | ERR | SD Vv C | EH-CPUS* | EH-cPU3* left c
-
[ J [ ] [ ] [ J [ ] Ave | Max | Ave | Max | Ave | Max ©
Command format Number of steps 0 'é
.1
Condition Steps o1l o ETIRY,
OUT CL ns — 1
6.8
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
n | Counter number O |0to 511 (Decimal)

Function

o Clearsthe TD, SSand MS progress values of the integral timer and switches off the timer coil.

¢ Inthe case of WDT, atime monitor check is performed (see WDT for details).

« Inthe case of counters, the progress value is cleared and the counter coil is switched off.

o The clearing operation is conducted immediately before the counter or timer indicated by the clear coil executes the coil

command.
Example

%9000 CL10 1)  When X00000 is turned on, the CL10 immediately prior to CU10
I ~ turnson, and CU10 is cleared.

X00001 CuU10
| } O 2) Evenif X00002 turnson, if X00001 is off, the CL10 isturned off by

X00002 CcL10 the ladder before CU10 is executed. Therefore, the CU10 will not be
| | O cleared.

Cautionary notes

e Thenumber same as on the timer or counter must be used.
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Item number Basic commands-32 Name =Relational box
Ladder format Condition code Processing time (us) Remark
% % o R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4* |EH-CPU**A| Other than
o (See Function column) DER | ERR | SD | V | C |ErcPus”ewcpugs| et |UPPEr
2 a9 case: W
o [ ] [ J [ J [ ] [ J Ave | Max | Ave | Max | Ave | Max
([N Lower
[ )
Command format Number of steps 05| « 235 :
DN p 6.7 185,638 DW
(7.9) | (-) |51.1]91.9 0
LD (sl==s2) Condition Steps 26.5 indicates
AND (sl==%2) Word (See Cautti ) 1581184 100.2130.1| the oase
== or autionary notes . .
- Y (22.8)((25.4)| 71.3123.5 of OR
OR (sl==9s2) Double word (See Cautionary notes)
Bit Word Double word
R, |TD,ss, WR, DR, | £
Usable I/O X |Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM | 8
RCU, CT
sl |Relationa number 1 ojl]o|lOo0|lO0O|]O|]0O|]0O|O
s2 | Relationa number 2 ojl]o0o|lO0|lO|]O]0O|]0O|O
Function
[Ladder format] sl sl sl
2 2 2
o Compares sl and s2 as unsigned numbers, and
if slisequalsto s2, it enters the continuity status (on) and
if slisnot equal to s2, enters the noncontinuity status (off).
e When sl and 2 are words: 0 to 65,535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words : 0 to 4,294,967,295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)
Cautionary notes
[Number of steps]
Word Double word LD, AND (s1==s2) OR (s1==5s2)
LD (sl==%2) 5 steps 110 1/10 5 steps 6 steps
AND (sl==9s2) 5 steps 110 Constant 6 steps 7 steps
OR (sl==92) 6 steps Congtant 1/0 6 steps 7 steps
Constant  Constant 7 steps 8 steps
Program example |
WR0000 R001 LD  (WR0000 == WR0002)
WR0002
Program description |
¢ When WR0000 = WR0002, R0O01 turns on.
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Item number Basic commands-33 Name Signed = Relational box
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than R
I
(See Function column) DER | ERR | SD Y% C |EH-CPUS™|EH.cpuzw|  left A
L] [ ] [ ] [ ] ([ ] Ave | Max | Ave | Max | Ave | Max ?’,\‘_H’L?’,
Command format Number of steps fa % o
26.5 | ~ <O
LD sl S==<2 iti
( ) Condition Steps 184|254 76.7130.1
AND (sl S==<2) Double word (See Cautionary notes)
71.3[123.5
OR (sl S== )
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
sl | Relational number 1 O|0O0]|O0]|O
s2 | Relational number 2 O]l O ]| O
Function |
[Ladder format] sl sl sl
S== S== S==
2 2 2
e Compares sl and s2 as signed double-word numbers, and b3 b0
if slisequalsto s2, it enters the continuity status (on) and | | |
if sl isnot equal to s2, enters the noncontinuity status(off). L Sign bit: 0 - Positive; 1 - Negative

o 51,2 —2,147,483,648 to + 2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]

Double word LD, AND (s1S==s2) OR (s1S==s2)
1/10 110 5 steps 6 steps
1/0 Constant 6 steps 7 steps
Congtant 1/0O 6 steps 7 steps
Constant Constant 7 steps 8 steps

Program example |

DR0000 R002 LD  (DRO0000 S== DR0002)
== ]—Q_{ OUT RO002
DR0002

Program description |

« When DRO000 = DR0002, R002 turns on (signed).
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Item number Basic commands-34 Name <> Relational box
Ladder format Condition code Processing time (us) Remark
925 R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
o (See Function column) DER | ERR | sD | Vv C |EH-CPUS™ |EHcPuae| oMt |00
n'unwn
'/‘\"/-\": ° ) ) ) ° Ave | Max | Ave | Max | Ave | Max | case: W
V VvV
o0 Command format Number of steps 05| « (235 Lower
S 100.3185.7| case: DW
(791 (-) |50.9|91.9 0
LD (sl<>s2) Condition Steps b7 a5 indicates
i 15.8/18.4
AND (sl<>s2) Word (See Cautionary notes) 78.7h33.9 the case
(22.8)((25.4) of OR
- 72.3[124.3
OR (sl<>s2) Double word (See Cautionary notes)
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0 X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
sl [Relationa number 1 O|]o0o|O0O|lO|O|]O|0O0]|O
s2 |Relationa number 2 O|O0O|O0O|O|O|0O|O
Function |

[Ladder format] sl sl sl
2 2 2

e Compares sl and s2 as unsigned numbers, and
if slisequalsto s2, it enters the noncontinuity status (off) and
if sl isnot equal to s2, enters the continuity status (on).

e When sl and 2 are words:: 0 to 65,535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words : 0 to 4,294,967,295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]

Word Double word LD, AND (s1<>s2) OR (s1<>s2)
LD (sl<>s2) 5 steps 110 110 5 steps 6 steps
AND (sl<><2) 5 steps 110 Constant 6 steps 7 steps
OR (sl<>s2) 6 steps Congtant 1/0 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

WRO0000 RO03 LD  (WR0000 < >WR0002)
<> ]—Q—{ OUT RO003
WR0002

Program description |

¢ When WR0000 # WR0002, R0O03 turns on.
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Item number Basic commands-35 Name Signed <> Relational box
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4* |EH-CPU**A| Other than
(See Function column) DER | ERR | SD \Y C |EH-CPU5* | EH.cPU3* left
[ ] [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 78
78| ~
LD sl S<> <2 iti
( ) Condition Steps 184|254 78.7/133.9
AND (sl S<> 2) Double word (See Cautionary notes)
72.3 124.3
OR (sl S<>s2)
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
sl | Relational number 1 O|0O0]|O0]|O
s2 | Relational number 2 O|0O0]|O0]|O
Function |
[Ladder format] sl st sl
S<> S<> S<>
2 2 2
o Compares sl and s2 as signed double-word numbers, and b31 b0
if slisequalsto s2, it enters the noncontinuity status (off) and | | |
if sLisnot equal to s2, enters the continuity status (on). L Sign bit: 0 - Positive; 1 - Negative

e 51,82 —2,147,483,648 to + 2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]

Double word LD, AND (s1S<>s2) OR (s1S<>s2)
1/0 /10 5 steps 6 steps
1/0 Constant 6 steps 7 steps
Congtant 1/O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

DR0000 R004 LD  (DRO0O00O S <> DR0002)
H S< > ]—Q—{ OUT RO004
DR0002

Program description |

« When DRO000 # DR0002, R004 turns on (signed).
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Item number Basic commands-36 Name <Relationa box
Ladder format Condition code Processing time (us) Remark
326 R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
9 (See Function column) DER | ERR | SD | V C |EH-CPUS™ | EH.cPUss| et
2R opper
A A A [ J [ ] [ ] [ J [ ] Ave | Max | Ave | Max | Ave | Max case: W
2]
S Command format Number of steps 0.5 235 Lower
100.3185.7| case: DW
(7.5) 50.9(91.9 0O
LD (sl<s2) Condition Steps indicates
. 28.8 the case
AND (sl<s2) Word (See Cautionary notes) | 16.5(19.4 fO
80.6[136.2 of OR
(23.5)|(26.4)
- 74.0126.7|
OR (sl<s2) Double word (See Cautionary notes)
Bit Word Double word
R, |TD,ss, WR, DR, | £
Usable I/O X | Y [L, |wDT,MS |WX|WY|WL, | TC|DX|DY|DL, | 2 Other
M |TMR U, WM oM | 8
RCU, CT
sl | Relational number 1 O|lO0O|O0O|]O|O0O|0O0O|0]|O
s2 | Relational number 2 O|lO0O|O0O|]O|O0O|0O0O]|0O0]|O
Function |

[Ladder format] sl s<1 sl
2 2 2

o Compares sl and s2 as unsigned numbers, and
if slislessthan <2, it enters the continuity status (on) and
if sl isgreater than or equal to s2, enters the noncontinuity status (off).

e When sl and 2 are words: 0 to 65,535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words : 0 to 4,294,967,295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]
Word Double word LD, AND (s1<s2) OR (s1<s2)
LD (s1<s2) 5 steps 1/0 1/10 5 steps 6 steps
AND (sl<<2) 5 steps 1/0 Constant 6 steps 7 steps
OR (sl<92) 6 steps Congtant /O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

WR0000 R005 LD  (WR0000 < WR0002)
< ]—Q—{ OUT RO05
WR0002

Program description |

¢ When WR0000 < WR0002, R0O05 turns on.
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Item number Basic commands-37 Name Signed<Relational box
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4* |EH-CPU**A| Other than
(See Function column) DER | ERR | SD % C |EH-CPUS™|EH.cpus=|  left
[ J [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
24.8|28.8
LD (sl s<s2) Condition Steps
19.4126.4 80.9(136.7
AND (s1S<s2) Double word (See Cautionary notes) 74.0|126.7
OR (s1S<s2)
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
sl | Relational number 1 O|0O0]|O0]|O
s2 | Relational number 2 O]l O] O
Function
[Ladder format] sl s1 sl
s< S< s<
2 2 2
o Compares sl and s2 as signed double-word numbers, and b3l Lo
if slislessthan s2, it enters the continuity status (on) and | | |
if sl isgreater than or equal to s2, enters the noncontinuity status L Sign bit: 0 - Positive; 1 - Negative
(off).
e 51,2 —2,147,483,648 to + 2,147,483,647 (decimal)

H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]

Double word LD, AND (s1S<s2) OR (s1S<s2)
1/0 /10 5 steps 6 steps
1/0 Constant 6 steps 7 steps
Congtant /O 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

DRO000 RO06 LD  (DROO0O S< DR0002)
S< ]—o—{ OUT R006
DRO002

Program description |

« When DR0O000 < DR0002, R006 turns on (signed).
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Item number Basic commands-38 Name < Relational box
Ladder format Condition code Processing time (us) Remark
>5 R7F4 | R7TF3 | R7F2 | R7F1 | R7FO | EH-cpug++ |EH-CPU™A| Other than | Jpper
Z
S (See Function column) DER | ERR | SD v C |EH-CPU5™ | EH-CPU3* left | case: W
EE [ ) [ ) ) ® [ ) Ave | Max | Ave | Max | Ave | Max | Lower
i case: DW
w0 Command format Number of steps 05 | ~ |235
DD 5 S — e 100.2185.6/ ()
(sl<=%2) Condition Steps (7.9)] (<) |50.9]91.9 indicates
AND (sl<=92) Word (See Cautionary notes) | 16.5| 19.4 [28.85| 80.7 [136.4 the case
OR (sl<=s2) Doubleword | (See Cautionary notes) |(23.5)(26.4) 74.0(126.7 "|of OR
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
sl | Relational number 1 O|lO0O|O0O|]O0O|O0O|0O0]|]0]|O
s2 | Relational number 2 O|lO0O|O0O|]O0O|O0O|0O0|]0]|O
Function |
[Ladder format] sl sl sl
<= <= <=
2 2 2
e Compares sl and s2 as unsigned numbers, and
if slislessthan or equa to s2, it enters the continuity status (on) and
if sl is greater than s2, it enters the noncontinuity status (off).
e When sl and 2 are words:: 0 to 65,535 (decimal) or HO000 to HFFFF (hexadecimal)
When sl and s2 are double words : 0 to 4,294,967,295 (decimal) or HO0000000 to HFFFFFFFF (hexadecimal)
Cautionary notes
[Number of steps]
Word Double word LD, AND (s1<=s2) OR (s1l<=s2)
LD (sl<=s2) 5 steps 110 110 5 steps 6 steps
AND (sl<=s2) 5 steps 110 Constant 6 steps 7 steps
OR (sl<=s2) 6 steps Congtant 1/0 6 steps 7 steps
Constant  Constant 7 steps 8 steps
Program example |
WR0000 R007 LD  (WR0000 <= WR0002)
<= ]—Q—{ OUT R007
WR0002
Program description |
« When WR0000 < WR0002, R007 turns on.
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Item number Basic commands-39 Name Signed < Relational box
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than ’cg’ﬁ’cg
1l
(See Function column) DER | ERR | SD % C |EH-CPUS™|EH.cpus=|  left vy y
® ° [} o [ Ave | Max | Ave | Max | Ave | Max R
Command format Number of steps Sy
2838| - 820
LD (sl S<=<2) Condition Steps 19.4|26.4 81.3(137.4
AND (sl S<=<2) Double word (See Cautionary notes)
74.0 (126.7]
OR (sl S<= )
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
sl | Relational number 1 O|0O0]|O0]|O
s2 | Relational number 2 O]l O] O
Function |
[Ladder format] sl sl sl
S<= S<= S<=
2 2 2
e Compares sl and s2 as signed double-word numbers, and b31 L9
if sl islessthan or equa to s2, it enters the continuity status (on) and | |_| |
if sl isgreater than s2, it enters the noncontinuity status (off). Sign bit: 0 - Positive; 1 - Negative

e 51,2 —2,147,483,648 to + 2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes

[Number of steps]

Double word LD, AND (s1S<=s2) OR (s1S<=s2)
1/10 110 5 steps 6 steps
1/0 Constant 6 steps 7 steps
Congtant 1/O0 6 steps 7 steps
Constant  Constant 7 steps 8 steps

Program example |

DR0000 R008 LD  (DRO0000 S<= DR0002)
H S<= ]—Q—{ OUT RO008
DR0002

Program description |

« When DRO000 < DR0002, R008 turns on (signed).
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Item number Arithmeticcommands-1 Name Substitution statement
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU**A| Other than
d=s DER | ERR | SD | V c |FHOPYT lencpus| T
; ° ° ° o | Ave | Max | Ave | max [ Ave | max
Command format Number of steps See
Condition Steps foItI;)bvlvéng
d=s (See Cautionary notes)
Bit Word Double word
R, [TD,ss, WR, DR | §
Usable I/O X | Y [L, |wWDT,MS |WX|WY |wWL, | TC|DX|DY|DL, | 2 Other
M |TMR,cU, WM om | 8
RCU, CT
d |Substitution destination O| O 0|0 ]| O O | O
S | Substitution source 0|0 |O oj]o|Oo0|]O0O|O|]O|0O]|O
() |Index value 0|0 |O
Function

o Substitutes the content of sinto d.
o Itispossibleto use array variablesfor d and s.
« Whendisaword, the constant is 0to 65,535 or — 32,768 to + 32,767 (decimal)
HO000 to HFFFF or H8000 to H7FFF (hexadecimal)
When d isadouble word, the constant is 0 to 4,294,967,295 or —2,147,483,648 to +2,147,483,647 (decimal)
H00000000 to HFFFFFFFF or H80000000 to H7FFFFFFF

Cautionary notes

e When using an array variable, DER is set to 1 if the maximum usable I/O number is exceeded, and DER isreset to “0” if it
isnormal.

e The combinations of d and s are as follows:

d s
Bit Bit
Word Word
Double word Double word

« Step numbers and processing time are as follows:

Number of steps () indicates DW Processing time (U s
Model name d S ! ps () indi - ing o (1)
Bit Word Double word
EH-CPU448 1/0 1/0 3(4) 0.3 0.3 15
1/0 Array 4 31 27 29
Array 1/10 4 (5) 27 25 27
Array Array 5 43 39 42
EH-CPU*™A 32 49 69
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 319 299 3655
E&wg;za;i 1/0 Array 4 7 104 144
) 27.9 26.9 32.55
Array 1/0 4(5) 51 68 9
40.05 379 46.55
Array Array 5 86 119 165
Other 1/0 1/10 3(4) 71 84 69
than the 1/0 Array 4 172 250 173
above Array 1/10 4 (5) 101 182 125
Array Array 5 246 301 225
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How to use Array variables

An array variable specifies I/0O numbers by adding a constant or word 1/0 ( WR, WM and WL ) asanindex to I/O (R, M, L,
WR, WM, WL, TC, DR, DM, DL). Array variables can be used only for commands expressed by substitution formulas.
(1) Expression of array variables

An array variable is expressed by the form[_Ja(b). [ Jaiscalled “1/0 of an array variable”, and “b” in the parentheses is called
“contents of index”. When “b” is a constant, “[_Ja(b) ” means“[_Ja+ b”.

WR0000 meaning is the same. WR0000( 1)
WR0001 WR0000( 2)
WR0002 <—> WR0000( 3)
WR0003 WR0000( 4)
(2) Example
X 00000
—| |—|WR0010 = WRO0020( 3) I— 0 WR0010 = WR0023
X 00000
_| l_ WR0000 = 5 o
WR0100 = WR0200( WR0000 ) 0 WRO0100 = WR0205
X00000
—| I— WL0000 = 7 u
DR0100( WL0000) = DR0200 O DRO0107 = DR0200
X 00000
_| l_ WMO0000 = 8 o
WMO0001 = 9
WR0100( WM0000 ) = TCO( WM0001 ) 0 WR0108 = TC9

(3) Note

An array variables can be used only by the substitution formulas. The way of using it shown in the following can't be done.
WR10( WR20 ) = WR100 + 1
RO = WR10( WR20 ) < WR30

Program example |

X 00000 DIFO
—| }—| |7 WR0000 =WX0000 1]
X00001 DIF1
—| H |7 WRO0000(WM 000)=WX 0000 2] Array variables are used at the
substitution destination
X 00002 DIF2

—| }—| |7 WR0000 =WRO0000(WM001) 3] Array variables are used at the

substitution source
X00003 DIF3

—| }—| |7 WRO000(WM000) =WRO000(WMO01) 4] Array variables are used at both

substitution destination and source

1/0 assignment
CPU| X[ Y[ X

Program description

1]  Thevaue of WX0000 is substituted into WRO0O00O at the rising edge of input X 00000.
2] Thevalue of WX0000 is substituted into the WR number designated by WR0000 + WMO0QO at the rising edge of input
X00001.
1) When WMO0O00 = H0010, it holds the same meaning as WR0010 = WX0000.
3] Theword number of the I/O advanced by the amount designated by WR0000 + WMO0O01 dueto the I/O assignment is
substituted into WRO0O000 at the rising edge of input X0002.
1) When WM001 = H0010, it hods the same meaning as WR0000 = WR0010.
4] Thel/O value designated by WRO0000 + WMOQO0L1 at the rising edge of input X 00003 is substituted into the 1/O of the
value designated by WR0000 + WMO000.
Example) When WMO000 = H0010 and WM 001 = HOO015, it holds the same meaning as WR0010 = WR0015.
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Item number Arithmeticcommands-2 Name Binary addition
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU***A| Other than
d=sl+s2 DER | ERR | SD v c |EHCPUS™ | En.cpuas left
) [ ) [ ) 1 3 Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 20 | case: W
— 04| ~ 123 | « |Lower
Condition Steps 56 | ~ case: DW
o d=sl+s2 Word 4 31 | «
n 22 | 100| -
Pl Double word 6 80
-
@ Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS |[WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT

d | Substitution destination O| O | O O | O

sl |Augend oOj]o|lO0O|]O|O|JO|O]|O

s2 | Addend oOj]o|lO0O|]O|O|JO|0O]|O

Function

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

e« TheCflagisO if the operation result is within the range of HO000 to HFFFF for word and HO0000000 to HFFFFFFFF for
double word. Itis1 otherwise.
C=slm-2m+slm-dm+s2m-dm

o TheV flagis1if the operation result is meaningless as signed binary data, and O if it is meaningful.

sl s2 d \Y / Most significan bt
Positive Positive Positive 0 lsaml o]«
Positive Positive Negative 1
Positive Negative | Positive/Negative 0 + [z Lo
Negative Positive Negative/Positive 0
Negative Negative Positive 1 |dm| | 0 |d
Negative Negative Negative 0

V =slm-s2m - dm + s1m - $2m - dm

Cautionary notes

¢ Thecombinations of d, s1 and s2 are as follows:

d sl s2
Word Word Word
Double word Double word Double word

Program example

X00000 DIFO I LD X00000
'—1 f i { WR0002 = WR0000 + WR0001 }—‘ AND DIFO

[
WR0002 = WR0000 + WR0001
]

Program description

o The sum of the valuesin WR0000 and WRO0001 is substituted into WR0002 at the rising edge of input X00000.
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Item number Arithmeticcommands-3 Name BCD addition
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4* |EH-CPU**A| Other than
d=slB+s2 DER | ERR | SD v c |EHCPUS™ | Epcpus left
1 ) [ ) 1 Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 41 | case: W
— 36 | « 193| ~ |[Lower
Condition Steps 82 | « case: DW
d=slB+s2 Word 4 69 | «
5 | 246 | ~
Double word 6 129
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS |[WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d [ Substitution destination oO|O | O O | O
sl |Augend oO|lo|l|OoO|]O|]O|O]|0O]|O
s2 | Addend oO|lo|l|OoO|J]O|O|O|]0O]|O
Function

¢ Addssl and s2 as BCD data, and stores the result in d as BCD data.
e TheCflagis1if thereisadigitincrease, and O if not.

o TheDERflagis1if the operation result sl and 2 areinvalid BCD data. In such cases, 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.

¢ Whensl, s2 arewords:

0000 to 9999 (BCD)

e When sl, 2 are double words : 00000000 to 99999999 (BCD)

Cautionary notes

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

d sl s2
Word Word Word
Double word Double word Double word

Program example

'Q(OOOO DIFO
I LA

[ WL 002 = WL000 B+ WL0O1

LD X00000
AND DIFO

[
WL002 = WL00O0 B+ WLO001

]

Program description

e The sum of the values of WL000 and WL0O01 is substituted into WL002 as BCD data at the rising edge of input X00000.
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Item number Arithmeticcommands-4 Name Binary subtraction
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl-s2 DER | ERR | SD Y Cc |EHCPUS™ gpcpyze| et
° o ° 1 1 Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 20| case: W
— 04| 121| ~ |Lower
Condition Steps 54 | case: DW
d=sl-<2 Word 4 31| «
20 | « 9% |
Double word 6 80
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d | Substitution destination O|O | O O | O
sl |Minuend oOjl]o|JlO|O|]O]O|]0O|O
s2 | Subtrahend oO|l|o0o|lO|O|]O]O|]0O|O
Function
o Subtracts s2 from sl as binary data, and substitutes the result into d as binary data.
o TheCflagis1if thereisadigit decrease, and O if not.
C=slm-2m+sim - dm+ s2m - dm
o TheV flagis1if the operation result is a meaningless signed-binary data, and O if it has meaning.
sl s2 d \Y /" Most sgnifican bt
Positive Positive Positive/Negative 0 ls1ml [o]a
Negative Negative Positive/Negative 0
Positive Negative Positive 0 - |52m| | 0 |32
Positive Negative Negative 1
: — — [am] [o]d
Negative Positive Positive 1
Negative Positive Negative 0

V =slm - $2m - dm + slm - 2m - dm

Cautionary notes

¢ Thecombinations of d, s1 and s2 are as follows:

d sl s2
Word Word Word
Double word Double word Double word

Program example

X 00000 I LD X00000
'—1 f { WR0002 = WR0000 — WR0001 }—‘ [

WR0002 = WR0000 — WR0001
]

Program description

« When input X00000 is on, the difference between the values in WR0000 and WR0001 is substituted into WR0002.
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Item number Arithmeticcommands-5 Name BCD subtraction
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=s1B-s2 DER | ERR | SD v Cc |EH-CPUS™ | Epcpuss left
1 [ [ ) [ ) 1 Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 39| « case: W
— 34| - 193 | ~ |Lower
Condition Steps 79 | < case: DW
d=s1B-<2 Word 4 63| «
54 | 247 | ~
Double word 6 117 | «
Bit Word Double word
R, |TD,Ss, WR, DR, §
Usable 1/0O X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR,CU, WM oM | 8
RCU, CT
d | Substitution destination OO | O O | O
sl [Minuend ol|o|lo|lO|]O]O|]0O|O
s2 | Subtrahend ol|o|lo|lO|]O]O|]0O|O
Function

e Subtracts s2 from s1 as BCD data, and substitutes the result into d as BCD data.
e TheCflagis1if thereisadigit decrease, and O if not.

e TheDERflagis1ifslors2isnotavalid BCD data. In such cases, 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 O.

Cautionary notes

¢ Thecombinations of d, s1 and s2 are as follows:

d sl s2
Word Word Word
Double word Double word Double word

Program example

X 00000 I LD X00000
f { WR0003 = WR0004 B— WR0005 [
WR0003 = WR0004 B— WR0005
]

Program description

« When input X00000 turns on, the difference between the valuesin WR0004 and WRO0005 is substituted into WR0003 as
BCD data.
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Item number Arithmeticcommands-6 Name Binary multiplication
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=slxs2 DER | ERR | SD v c |EHCPUS™ En.cpuss left
$ ° ° ° ° Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 31 | <« case: W
30| < 87 | —~ |Lower
Condition Steps 76 | ~ case: DW
o d=slxs2 Word 4 45 |
I 39| « 139 |
a Double word 6 85
x
o Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d | Substitution destination OO | O O | O
sl |Multiplicand oOj]o|lO0O|]O|O|O|0O]|O
s2 |Multiplier oOj]o|lO|]O|O|JO|O]|O
Function

e Multiplies sl and s2 as binary data, and substitutes the result into d+1 (upper digit) and d (lower digit) in binary.
o TheDERflagis1if d+1 has exceeded the usable I/O range (in this case only the lower word is substituted), and O when it
is not exceeded.

MSB 0 Example) WR0012 = WR0010 x WR0011 Example) DR0014 = DR0010 x DR0012

— [weoon]  [virao)

Wroors| [wronz | [wroo13| [ wRo012]

MsSB 0 —
e I [ oRoz
[wroo17]| [wrooie| [wroois| [wRrooi4]

DRO012

DR0016 DROO014

Cautionary notes |

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

d sl s2
Word Word Word
Double word Double word Double word

« Sincethe operation results are aways substituted into d and d + 1, exercise caution so that the word or double-word at
d + 1lisnot used asthe I/O of others.

Program example

X 00000 I LD X00000
'—1 I 1 WR0002 = WR0000 * WR0001 }—‘ [

WRO0002 = WR0000 * WR0001
]

Program description

« When input X00000 turns on, the product of the valuesin WR0000 and WRO0001 is substituted into WR0002.
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Item number Arithmeticcommands-7 Name BCD multiplication
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU***A| Other than
d=slBxs2 DER | ERR | SD v c |EBMCPUS™ I Encpuge| et
1 [ ) [ ) [ ) o Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 64 | case: W
— 63 | < 227 | ~ |Lower
Condition Steps 110| case: DW
d=s1Bxs2 Word 4 137 | ~
132 | 323|
Double word 6 203
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS |[WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
d | Substitution destination OO | O O | O
sl |Multiplicand oOj]o|lO0O|]O|O|JO|O]|O
s2 | Multiplier oOj]o|lO0O|]O|O|JO|0O]|O
Function

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

e TheDERflagis1ifslors2isaninvalid BCD data. In this case the operation is not performed. Also, if d+1 exceedsthe
usable I/O range, the DER flag is set to 1 and only the lower digit word is substituted. The DER flagisO if s1 and s2 are
valid BCD data and d+1 is within the usable /O range.

MSB o  Example) WR0016= WRO014B x WR0015 Example) DR0022 = DRO018B x DR0020

I [wroaa = [wroots]  [wraom

x [Wroo21] [ wR0020 |2
v 5 d+1  [wRo017 | [ WR0016 |d ——
T —— :

d+1 [wroo2s| [wroo24| [wroo23| [wRo022 |d
DR0024 DR0022

Cautionary notes |

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

d sl s2
Word Word Word
Double word Double word Double word

« Sincethe operation results are always substituted into d and d + 1, exercise caution so that the word or double-word at
d + 1isnot used asthe I/O of others.

Program example

WRO0016 = WR0014 B* WR0015

X00000 LD X00000
'—1 : | WRO0016 = WRO0014 B * WR0015 }—‘ [
]

Program description

« When input X00000 turns on, the product of the valuesin WR0014 and WR0015 is substituted into WR0016 as BCD
data.
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Item number Arithmeticcommands-8 Name Signed binary multiplication
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4** |[EH-CPU**A| Other than
d=slSxs2 DER | ERR | SD v Cc |EH-CPUS™ | Ehcpuss left
1 [ J [ ] [ J [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps g
4
_ Condition Steps ol |zl
1 d=s1Sxs2 Double word 6
) 92
4
@ Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d | Substitution destination O | O
sl | Multiplicand O|0O0]|O0]|O
s2 |Multiplier O|O0|O|O
Function

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

binary.
o TheDERflagis1if d+1 exceedsthe usable I/O range (in this case only the lower digit word is substituted), and O when it
does not.
~ 0 Example) DRO031 = DRO026 S x DRO028
L] s [wrose Tz ]
31 0 o e
: - - [vwRdtzs [virotze ] 2
YT ; = I
Signbit | wroo34 [ wrooss | [ wroos2 | wrooat |
DR0033 DRO031

The sign of the operation result is entered in the most significant bit.
e s1,2 —2,147,483,648 to +2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

Cautionary notes |

o Theoperation result is always assigned to d and d+1. Be sure not to use word or double word d+1 asthe 1/0 of other
functions.

Program example |

X00000 [
'—H { DRO031 = DR0026 S+ DR0028 }—‘

LD  X00000

[
DR0031 = DR0026 S* DR0028
]

Program description

« When input X00000 turns on, the product of the valuesin DR0026 and DR0028 is substituted into DR0031 as signed
binary data.
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Item number Arithmeticcommands-9 Name Binary division
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl/s2 DER | ERR | SD v Cc |EH-CPUS™ | Epcpuss left
1 [ ] [ ] [ ] ([ ] Ave | Max | Ave | Max | Ave | Max
Upper
Command format Number of steps 33 case W
28 | < 138 |
Condition Steps 72 | < Lower
d=sl/s2 word 4 4o case: DW
Double word 6 32| - 111 <
95
Bit Word Double word
R, |TD,ss, WR, DR, | £
Usable I/O X | Y |L, |WDT,MS |WX|WY |wWL, | TC|DX|DY |DL, | & Other
M |TMR U, WM oM | 8
RCU, CT
d | Substitution destination O|O | O O | O
sl |Dividend oOj]o|lO0O|]O|O|O|0O]|O
s2 | Divisor oOj]o|lO0O|]O|O|O|0O]|O
Function

« Divides sl by s2 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 TheDERflagis1if s2is0 andthe operation isnot performed. Aslong ass2isnot 0, theflagis 0 and the operation is
performed.

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

DR0047 DRF016
WR0042 | +++ | WRF016
[ WRo048| WR0047| +-+ | WRF017| WRFO16
wRoo41 | - | [ wRoo40] [ WR0044 | WR0043 | > [ WR0046 | WR0045 |
DR0043 DR0045
Cautionary notes |
¢ Thecombinations of d, s1 and s2 are as follows:
d sl s2
Word Word Word
Double word Double word Double word
Program example
f { WR0042 = WR0040 / WR0041 [
WR0042 = WR0040 / WR0041

]

Program description

« When input X00000 turns on, the value in WR0040 is divided by the value in WR0041, then substituted into WR0042.
The remainder is substituted into specia internal output WRF016.

5-71

sl/s2

d=



Chapter 5 Command Specifications

Item number Arithmeticcommands-10 Name BCD division
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4* |EH-CPU**A| Other than
d=slB/s2 DER | ERR | SD Y Cc |EHCPUS™ | Epcpug left
1 ® ® ® ® Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 55 | case: W
— 50 | < 236 | ~ |Lower
Condition Steps 101 | case: DW
‘”‘ d=slB/s2 Words 4 78 | -
P 69 | 372| -
; Double word 6 141 | —
& Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d | Substitution destination ol O | O O | O
sl | Dividend oO|lo|l|OoO|J]O|O|O|]0O]|O
s2 | Divisor oO|lo|l|OoO|J]O|O|O|]0O]|O
Function

o Dividessl by s2 as BCD data, and substitutes the quotient into d in BCD. The remainder is set in the special internal
output WRF016 (DRF016 in the case of double word).

e TheDERflagis1lifslors2isaninvalid BCD dataor when s2is0. In this case the operation is not performed. If both
sl and s2 are valid BCD data and s2 is not 0, the operation is performed.

Example) WR0051 = WR0049 B/ WR0050

[ WR0051

«++ | WRF016

[wRroos0 | ) [wRo049 |

e Whensl, 2 arewords: 0000 to 9999 (BCD)
e When sl, 2 are doublewords: 00000000 to 99999999 (BCD)

Cautionary notes |

¢ Thecombinations of d, s1 and s2 are as follows:

d sl s2
Word Word Word
Double word Double word Double word

Program example

X00000 LD X00000
[ | WR0051 = WR0049 B/ WR0050 [
WRO051 = WR0049 B/ WR0050

]

Program description

« When input X00000 turns on, the value in WR0049 is divided by the value in WR0050, then substituted into WR0051 as
BCD data.

The remainder is substituted into WRF016 as BCD data.
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Item number Arithmeticcommands-11 Name Signed binary division
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=s1S/s2 DER | ERR | SD v Cc |EH-CPUS™ | Epcpuss left
1 [ ] [ ] 1 L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps ”
Condition Steps 35| ol o
d=s158s2 Double word 6
97
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable 1/0O X | Y |L |WDT,MS |[WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
d | Substitution destination O | O
sl |Dividend O|lO0O|O]|O
s2 |Divisor OO0 | 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
specia internal output DRF0O16 signed binary data.

e TheDERflagis1if s2is0, and the operation is not performed. Aslongass2isnot 0, it is0 and the operation is
performed.

o TheV flagis 1 when the quotient is a positive value and exceeds H7FFFFFFF.  Otherwise, it is 0.

Eexample) DRO060 = DR0056 S/ DR0058

[ wroo61 | WR0060

<+« | WRF017 | WRFO16

DRO0060
DRF016
[ WR0059 | WR0058 | > [ WR0057 | WR0056 |
DRO0058 DRO0056
e 51,82 —2,147,483,648 to +2,147,483,647 (decimal)

H80000000 to H7FFFFFFF (hexadecimal)

Program example

LD X00000

[
DR0060 = DR0056 S/ DR0058
]

X00000 [
'—1 I { DRO060 = DR0056 S/ DR0O058 }—‘

Program description

« When input X00000 turns on, the value of DRO056 is divided by the value in DR0058, then substituted into DR0O060 as
signed binary data. The remainder is substituted into special internal output DRF016 as signed binary data.
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Chapter 5 Command Specifications

Item number Arithmeticcommands-12 Name Logical OR
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CcPu4* |EH-CPU™A| Giher than
EH-CPUS** | Ely.cpug** left
d=sl OR 2 DER | ERR SD \Y C Ave | Max | Ave | Max | Ave | Max | Upper
° ) ) ) ° 19 | < case: B
041 = 6| = | | = [midde
Command format Number of steps 1 case W
" Conditi st %4~ ['ss 89 1 — | Lower
@ ondition eps - case: DW
o d=sl OR s2 Bit, word 4 24 |
py) 18 — 78 —
B Double word 6 72
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d | Substitution destination ol O OO | O O | O
sl | Comparand O|O ]| O O|lO0O|O0O|]O0O|]O0O|0O0]|0]|O
s2 | Relational number O| O | O O|]o0o|O0O|lO|O|]O|0O0]|O
Function
e Obtains OR of sl and s2, and substitutes the result into d.
sl s2 d
0 0 0
0 1 1
1 0 1
1 1 1
Cautionary notes
¢ Thecombinations of d, s1 and s2 are as follows:
d sl s2
Bit Bit Bit
Word Word Word
Double word Double word Double word
Program example
X00110 DIF110 LD  X00110
| |} | WR0102= WR0100 OR WR0101 H AND DIF110
[
WR0102=WR0100 OR WR0101
]
Program description
« At therising edge of X00110, the OR of WR0100 and WRO0101 is set in WR0102.
WRO0100 = H1234 WR0100 = 0001001000110100
wRo101 = Hseze WM = WR0101 = 0101011001111000
WRO0102 = H567C WR0102 = 0101011001111100
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Item number Arithmeticcommands-13 Name Logica AND
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4** |[EH-CPU**A| Other than
d=sl AND 2 DER | ERR | SD v c |EHCPUS™ | Epcpug left
() [ ) [ ) [ ) [ ) Ave | Max | Ave | Max | Ave | Max | Upper
19 _ case B
04| 76 | ;
Command format Number of steps 36 | Middle
case W
18 - o~
04| « 89 | ~ |Lower 0
Condition Steps 52 | < case: DW %
d=sl AND 2 Bit, word 4 28 | <
18 | 79 | ~ )
Double word 6 77 _g
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d | Substitution destination O | O oO|O | O O | O
sl | Comparand O|O ]| O O|lO0O|O0O|]O0O|O0O|0O0]|]0]|O
s2 | Relational number OO0 | O O|lO0O|lO0O|O|O|]O]|]0O0]|O0
Function
e Obtains AND of sl and s2, and substitutes the result into d.
sl s2 d
0 0 0
0 1 0
1 0 0
1 1 1
Cautionary notes
¢ The combinations of d, s1 and s2 are as follows:
d sl s2
Bit Bit Bit
Word Word Word
Double word Double word Double word
Program example
X00111 DIF111 LD  X00111
| || IWR0102=WR0100ANDWR0101H AND DIF111
[
WR0102=WR0100 AND WR0101
]
Program description
« Attherising edge of X00111, the AND of WR0100 and WR0101 is set in WR0102.
WR0100 = H1234 h WR0100 = 0001001000110100
WRO101 = H5678 VM1 = WR0101 = 0101011001111000
WR0102 = H1230 WR0102 = 0001001000110000
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Item number Arithmeticcommands-14 Name Exclusive OR
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4** |[EH-CPU**A| Other than
d=sl XOR 2 DER | ERR | SD v c |EHCPUS™ | Epcpug left
() [ ) [ ) [ ) () Ave | Max | Ave | Max | Ave | Max | Upper
19 _ case B
04| 76 | ~ ;
Command format Number of steps 36 | Middle
o case W
I 18 -
n — 04| « 89 | ~ |Lower
s Condition Steps 52 | « case: DW
2 d=sl XOR 2 Bit, word 4 28 | <
0 18 | « 79 | <
N Double word 6 76 | «
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d | Substitution destination O | O Ol O | O O | O
sl | Comparand O|O ]| O O|lO0O|O0O|]O0O|]O0O|0O0]|]0]|O
s2 | Relational number Ol 0| O O|lO0O|lO0O|O|O|]O]|]0O0]|O0
Function

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

sl s2

R |k |O|O
RO |O
O|lr|kP|O|Q

Cautionary notes

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

d sl s2
Bit Bit Bit
Word Word Word
Double word Double word Double word

Program example

X00112 DIF112 LD  X00112
| || IWR0102=WR0100XORWR0101H AND DIF112

[
WR0102=WR0100 XOR WR0101

]

Program description

« At therising edge of X00112, the XOR of WR0100 and WRO0101 is set in WR0102.

WRO0100 = H1234 When WR0100 = 0001001000110100
WRO0101 = H5678 = WRO0101 = 0101011001111000
WRO0102 = H444C WRO0102 = 0100010001001100
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Item number Arithmeticcommands-15 Name

= Relationa expression

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl == DER | ERR | SD v Cc |EH-CPUS™ | En.cpuss left
) ) ) ) ° Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 19 | « case: W
04| « 82 | 85 | Lower
Condition Steps 36 | case: DW
d=sl == sisaword 4 27 | < >
- 18 | < 84 | 85 Il
sisadouble word 6 44 | n
Bit Word Double word 2
R, |TD,SS, WR, DR, g
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d | Substitution destination Ol O
sl | Comparand O|lO0O|O0O]|]O0O|]O0O|0O0|0]|O
s2 | Relational number oO|]o0o|O0O|lO|O|]O|0O0]|O

Function |

o Substitutes 1 when sl is equa to s2 and otherwise O into d, assuming s1 and s2 as binary data.

Cautionary notes |

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

d sl s2
Bit Word Word
Bit Double word Double word

Program example |

[
}—{ MO000 = WX 0000 = = WX0001 H

MO0000 = WX0000 = = WX0001

]

Program description |

o When WX0000 = WX0001, “1” isset in M0000. Otherwise, MOOOO isreset to “0.”
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Item number Arithmeticcommands-16 Name Signed = Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl S== 2 DER | ERR | SD v Cc |EH-CPUS™ | Epcpuss left
[ J [ ] [ ] [ J [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
Condition Steps 18| 84 | 202
d=sl S== sisadouble word 6
14 |
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS |[WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
d | Substitution destination ol O
sl | Comparand O|lO0]|0O0|O
s2 | Relational number OO0 | O |O
Function

o Substitutes 1 when sl is equal to s2 and otherwise O 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
bitis 1, the value is negative.
sl, 2 —2,147,483,648 to +2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

b31 b16 b15 b0
L] | |

r Sign bit: 0 - Positive; 1 - Negative

Program example |

[
| I MO000 = DR0O000 S== DR0002 }—‘ ]MOOOO = DR0000 S== DR0002

Program description |

¢ When the values of DRO000 and DR0O002 are equal, 1 isset in M0O000. Otherwise, M0O0OO is reset to 0.
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Item number Arithmeticcommands-17

Name

<> Relational expression

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl <> 2 DER | ERR | SD v c |EHCPUS™ g cpyse | left
) ) ) ) ° Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 19 | < case: W
04| « 75 | 192 | Lower
Condition Steps 36 | case: DW
d=sl <> 82 sisaword 4 27 | ~
- 18 | < 84 | 202
sisadouble Word 6 43 |
Bit Word Double word
R, |TD,sS, WR, DR, E
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d | Substitution destination Ol O
sl | Comparand O|lO0O|O0O|]O0O|O0O|0O0|]0]|O
s2 | Relational number oO|j]o0o|O0|lO|O|]O|0O0]|O

Function |

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

Cautionary notes |

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

d sl s2
Bit Word Word
Bit Double word Double word

Program example |

}—{ Y 00000= WR0000 < > WR000L H

[

Y 00000= WRO0000 < > WR0001

]

Program description |

¢ When WR0000 # WR0001, “1” is set in Y00000. Otherwise, Y 00000 is reset to “0.”
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Chapter 5 Command Specifications

Item number Arithmeticcommands-18 Name Signed <> Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4** |[EH-CPU**A| Other than
d=sl S<> 2 DER | ERR | SD v Cc |EHCPUS™ Epcpuss|  left
[ ] [ ] [ J [ J [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
_ Condition Steps 18| 85 |
I d=sl S<> 82 sisadouble word 6
% 43 | «
@
®
M Bit Word Double word
™ R, |TD,sSs, WR, DR, | §
Usable 1/0O X | Y |L |WDT,MS |[WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
d | Substitution destination O | O
sl | Comparand O|lO0]|0O0|O
s2 | Relational number O| O | 0|0
Function

o Substitutes 1 when sl is not equal to s2 and otherwise O 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
bitis 1, the value is negative.
sl, s2 —2,147,483,648 to +2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

b31 b16 b15 b0
L] | |

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

Program example |

[
| { Y00100 = DR0O00O S<> DR0002 }_‘ Y 00100 = DROO0O S<> DR0002
]

Program description |

¢ When the values of DRO000 and DR0002 are not equal, Y 00100 isturned on. Otherwise, Y 00100 is turned off.
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Item number Arithmeticcommands-19 Name < Relationa expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl < &2 DER | ERR | SD v Cc |EH-CPUS™ | Ehcpuss left
) ) ) ) ° Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 19 | « case: W
— 04| 76 | ~ |Lower
Condition Steps 36 | case: DW
d=sl < 2 sisaword 4 27 | < o
- 19 | « 86 | — v
sisadouble word 6 44 | — -
2]
Bit Word Double word 2
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
d | Substitution destination Ol O
sl | Comparand O|lO0O|O0O]|]O0O|]O0O|0O0|0]|O
s2 |Relational number oO|]o0o|O0O|lO|O|]O|0O0]|O

Function

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

Cautionary notes |

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

d sl s2
Bit Word Word
Bit Double word Double word

Program example |

}—{ L10000= TC100 < TC101

H

[

L10000= TC100 < TC101

]

Program description |

e When TC100 < TC101, 1isset in L10000. Otherwise, L10000 isreset to 0.
(TC nisthe progress value of the no. n timer or counter.)

5-81




Chapter 5 Command Specifications

Item number Arithmeticcommands-20 Name Signed < Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CPU4** |[EH-CPU**A| Other than
d=sl S< 2 DER | ERR | SD v Cc |EHCPUS™ | Epcpus left
[ ] [ ] [ J [ J [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 5
7 -
Condition Steps 19| 86 |
m d=sl S< 2 sisadouble word 6
% 45 | «
@
wn
;‘ Bit Word Double word
™ R, |TD,sSs, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d | Substitution destination O | O
sl | Comparand O|lO0|O0]|O
s2 | Relational number O| O | 0|0
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

bitis 1, the value is negative.
sl, s2 —2,147,483,648 to +2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

b31 b16 b15 b0
L] | |

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

Program example |

[
| [ R100 = DM00O S< DM002 }—‘ R100 = DM000 S< DM002
]

Program description |

o When the valuein DMO0QO isless than the valuein DM002, 1 isset in R100. Otherwise, R100 isreset to O.
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Item number Arithmeticcommands-21 Name < Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl <= &2 DER | ERR | SD v Cc |EH-CPUS™ | En.cpuss left
[ ] ) ) ) [ ] Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 19 | « case: W
— 04| 76 | ~ |Lower
Condition Steps 36 | case: DW N
d=sl <= 2 sisaword 4 27 | ~ @
- 19 | < 86 | !
sisadouble word 6 45 o
(2]
Bit Word Double word {-',
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
d | Substitution destination ol O
sl | Comparand O|lO0O|O0O|]O0O|O0O|0O0|]0]|O
s2 | Relational number O|]o0o|O0O|lO|O|]O|0O0]|O

Function

o Substitutes 1 when sl isless than or equal to s2 and otherwise 0 into d, assuming sl and s2 as binary data.

Cautionary notes |

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

d sl s2
Bit Word Word
Bit Double word Double word

Program example |

[
}—{ Y00001 = WL3FF <= WL13FF H Y00001 = WL3FF <= WL13FF

]

Program description |

e When WL3FF < WL13FF, 1issetin YO0001. Otherwise, Y00001 isreset to O.
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Item number Arithmeticcommands-22 Name Signed < Relational expression
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4* |EH-CPU**A| Other than
d=sl S<= &2 DER | ERR | SD Vv Cc |EHCPUS™ | gpcpyze| et
[ J [ ] [ ] [ ] [ J Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
Condition Steps 19| - 86 |
d=sl S<= 2 sisadouble word 6 as |
Bit Word Double word
R, |TD,SS, WR, DR, E
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d | Substitution destination o | O
sl | Comparand O|l0O0|O0]|O
s2 | Relational number O|O0|O0]|O
Function

o Substitutes 1 when sl isless than or 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
bitis 1, the value is negative.
sl, s2 —2,147,483,648 to +2,147,483,647 (decimal)
H80000000 to H7FFFFFFF (hexadecimal)

b31 b16 b15 b0
L] | |

N Sign bit: 0 - Positive; 1 - Negative

Program example |

[
l I Y 00100 = DL3FE S<= DL 13FE }_‘ Y 00100 = DLO3FE S<= DL13FE
]

Program description |

o Whenthevauein DL3FE islessthan or equal the valuein DL13FE, Y00100 isturned on. Otherwise, Y00100 isturned off.
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Item number Application commands-1 Name Bit set
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4** |EH-CPU**A| Other than
BSET (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuz~|  left
) [ [ [ ) ° Ave | Max | Ave | Max | Ave | Max | Upper
case: W
Command format Number of steps 15| «
13 | « 86 |  |Lower
Condition Steps 50 | < case: DW
BSET (d, n) — 3 17 | <
15| « 66 |
66
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d | 1/O to be set the bit O|O0|O O | O
n | Bit location to be set O] O |0 | O O |Theconstantissetin
decimal.
Function
¢ Setsthe nth bit in the I/O (word or double word) specified by d to 1.
o Other bit contents are unaltered.
| “ |
.................. n+1 n 0 [ 5 4 3 2 1 0
| HEREERERENEREN
L i
If disaword: Designates the bit location depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n (WX,

WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 15 (decimal).

If disadouble 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, WL, WM, TC). (Upper hits areignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).
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Chapter 5 Command Specifications

Item number Application commands-2 Name Bit reset
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
BRES (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuzw~|  left
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 15 | « case: W
13 | « 86 | — |Lower
Condition Steps 50 | < case: DW
BRES (d, n) — 3 17 | <
15| « 66 |
66
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d | I/O to be set the bit O|O0|O O | O
n | Bit location to be reset O] O |0 | O O |Theconstantissetin
decimal.
Function

o Setsthenth bit in the I/O (word or double word) specified by d to 0.
o Other bit contents are unaltered.

If disaword : Designates the bit location depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n (WX,

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

If disadouble 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, WL, WM, TC). (Upper bits are ignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).
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Item number Application commands-3 Name Bit test
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
BTS(d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuz~|  left
[ ] [ J [ ] [ ] t Ave | Max | Ave | Max | Ave | Max | UPPer
Command format Number of steps 16 | case: W
13 | < 86 | — |Lower
Condition Steps 50 | < case: DW
BTS(d, n) — 3 18 | —
15 | « 67 | ~
67 | ~
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d |1/Oto betested O|0O0|O O | O
n | Bit location to be tested O] O |0 | O O |Theconstantissetin
decimal.
Function

o Checksthe contents of the nth bit of the I/O (word or double word) specified by d, and if theresultis 1, “1” issetto C
(R7F0). If theresultis0, C (R7F0) isreset to “0”.

e The contents of d remains unaltered.

If disaword : Designates the bit location depending on the contents (O to 15) of the lower 4 bits (b3 to b0) of n (WX,
WY, WR, WL, WM, TC). (Upper bits are ignored and considered 0.)
The n (constant) can be set to 0 to 15 (decimal).

If disadoubleword : Designates the bit location depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n (WX,

WY, WR, WL, WM, TC). (Upper bits are ignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).

Program example

X00200 DIF200 LD  X00200
- |} BSET (DR0100, WX0000) - AND DIF200

BRES (DR0102, WX 0000) [

BTS (DRO0104, WX0000) BSET (DRO100, WX0000)
RO00 = R7FO BRES (DRO102, WX0000)
BTS (DRO104, WX0000)
R000 = R7FO

|
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Program description

When WX0000 = H1234 at the rising edge of X00200 (WX0000 = 0001001000110100)
\ﬂ_l
20 (decimal)

If DR0100 = HO0000000, DR0102 = HFFFFFFFF and DR0104 = H5555AAAA are set, the 20th bit of DR0100 is set to “1”
by the BSET at the rising edge of X 00200.

b31 b20 b0
DR0100=00000000000000000000000000000000

Thisbitissetto"1."

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

b31 b20 b0
DR0102=111111111111111111111112112111211

Thisbitisset to"0."

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

b31 b20 b0
DR0104=01010101010101011010101010101010

This bit is checked.
Since the 20th bitis"1," (R7F0) ="1" is set.
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Item number Application commands-4 Name Shift right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
SHR (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuz~|  left
) [ [ [ 1 Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 19 | « case: W
— 17 | 90 | « |Lower
Condition Steps 53 | < case: DW
SHR (d, n) — 3 21 | <
18| 71| -~
71|
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d [1/O to be shifted O| O | O O | O
n | Number of bitsto be oO|lO0|0O0]| O O |Theconstant issetin
shifted decimal.
Function
« Shiftsthe contents of d to the right (toward the lower digits) by n bits.
o Setsn bits of SD (R7F2) contents starting with the most significant bit.
o Setsthe content of the nth bit from the least significant bit in C (R7FO0).
Before execution
d
| n bits =|
| sl [T TTTTT []
SD (R7F2) C (R7F0)

After execution

[s0] = [so] 0 0| o] [ =[]

f———— nbits ———>

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

If disaword : Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper bitsareignored and considered 0.)
The n (constant) can be set to 0 to 15 (decimal).

If d isadoubleword : Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).

Cautionary notes

o Ifnisequa to 0, the shift is not performed. The previous stateisretained in C.
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Program example

X 00000 R7F2 LD X00000
1} (O x00000 - - - Defective unit input OUT R7F2

ToSD LD  X00001
X00001DIFL AND DIF1
—||—||—{ SHR(DR0000,1) i— X00001 - - - Conveyor movement [

SHR (DR0000,1)
R7FO Y 00100 ]

—} (O—{ Y0100 - - - - - Defective unit output

Carry LD R7FO

OUT Y00100

Program description |

« There exists aconveyor that has 16 stands and is moving to theright.
« Each time the conveyor moves one stand to the right, a pulse input enters X00001.

« Thereisasensor on the left end of the conveyor, and when a defective unit is placed on the conveyor, X00000 turns on.
X 00000 (sensor input) and X00001 (conveyor movement) signals are as follows:

X00000 —I—\—
X00001 J_l I_I |_|

« Asthe conveyor moves to the right, the datais also shifted one bit at atime, 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)
bi5 bo Solenoid valve

Wm%&%

xooomL iy
X 00000 Conveyor movement

b15 b0
[ J[olslo o sfofofofo s o][]

SD(R7F2)— C(R7F0)
Shiftsone bit at atime

'Y 00000
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Item number Application commands-5 Name Shift left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpug* |EH-CPU*A| Other than
SHL (d, n) DER | ERR | SD v C |EH-CPUS™| gH.cpuz~|  left
[ ] [ J [ ] [ ] t Ave | Max | Ave | Max | Ave | Max | UpPer
Command format Number of steps 19 | « case: W
16 | « 90 | ~ |Lower
Condition Steps 54 | — case: DW
SHL (d, n) — 3 21 | <
18| 71| ~
71
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
d |I/O to be shifted 0|0 |O o | O
n | Number of bitsto be oO|lO0|0O0]| O O |Theconstant issetin
shifted decimal.
Function
« Shiftsthe contents of d to the left (toward the upper digits) by n bits.
o Setsn bits of SD (R7F2) contents starting with the least significant bit.
¢ Setsthe content of the nth bit from the most significant bit in C (R7FO0).
. d
Before execution | Abits . |
[ LT TTTTTe] | [so
C (R7F0) SD (R7F2)
After execution
(8]« [ ] [so[sp so]so] + [so)
e n bits >
Most significant bit (M SB) Least significant bit (LSB)
If disaword : Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 15 (decimal).
If d isadoubleword : Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).

Cautionary notes |

o Ifnisequa to 0, the shift is not performed. The previous stateisretained in C.

Program example |

X00000 R7F2 LD~ X00000
! OUT R7F2
LD  X00001
X00001 DIF1 AND DIF1

f it [sHL  (DROOOO 1)

[
SHL(DR0000,1)
R7FO Y 00100 ]
F LD  R7FO
OUT  Y00100

Program description

« The R7F2 value of the DRO00O after the shift is determined by the on/off of X00000.
« Thecontent of DR0O0OO is shifted to the left when X00001 rises.
At thistime, the value of R7F2 is set in b0 and the value of b31 (b15 of WR0001) in R7FO.
« The Y 00100 turns on/off depending on the b31 value of DR0000 (b15 of WR0001) prior to the shift.
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Item number Application commands-6 Name Rotate right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
ROR (d, n) DER | ERR | SD % C |EH-CPUS™| gH.cpuz~|  left
[ ] [ J [ ] [ ] t Ave | Max | Ave | Max | Ave | Max | UpPer
Command format Number of steps 23 | < case: W
21 | ~ 96 | ~ |Lower
Condition Steps 60 | — case: DW
ROR (d, n) — 3 25 | <
22 | ~ 77 | «
76
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d |1/Oto berotated OO | O O | O
n | Number of bitsto be O] O |0 | O O |Theconstantissetin
rotated decimal.
Function

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

« The content of the least significant bit isinput to C (R7F0) while the content of C (R7FO0) isinput to the most significant
bit. Thisisrepeated n times.

o The content of C (R7FO0) is set in the nth bit from the most significant bit.
« The content of the nth bit from the least significant bit is set in C (R7FO0).

Before execution | d |
* n bits »
| Bl [ [ [ [esfedle] []
C (R7F0)
After execution L — ~— J
[Bn1 [ [B3[B2[B1[C] s
|« n bits >
Most significant bit (MSB) Least significant bit (LSB)
If disaword : Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 15 (decimal).
If d isadoubleword : Designates the shift amount, depending on the contents (O to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper bitsareignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).

Cautionary notes |

o Ifnisequal to 0, therotation is not performed. The previous state isretained in C.

Program example |

RO00 DIFO | LD RO00
'—1: it [ROR (WR0000 1) }—‘ AND DIFO

[
ROR  (WR0000,1)
]

Program description

« When R0OO rises, WR0000 is shifted to the right by one bit.

At thistime, the value of the least significant bit, b0, is set in R7F0, and the value of R7F0 immediately prior to the is set
in the most significant bit, b15.
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Item number Application commands-7 Name Rotate left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
ROL (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpus~|  left
L] [ ] [ ] [ ] t Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 23 | < case: W
21 | « 95 | ~ |Lower
Condition Steps 59 | « case: DW
ROL (d, n) — 3 25 | <
22 | < 77 | <
76 | <
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0O X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d |l/Oto berotated O|O | O O | O
n | Number of bitsto be oO|lO0|0O0]| O O |Theconstant issetin
rotated decimal.
Function
« Rotates the contents of d to the left (toward the upper digits) by n bits.
o The content of C (R7FO0) is set in the nth bit from the least significant bit.
o The content of the nth bit from the least significant bit is set in C (R7FO0).
Before execution d
L n bits > |
[ ] [efedes [ [ T fon |
C (R7F0)
After execution
L e = ,
| ‘ |C|Bl‘BZ|B3‘ Bn-l]
[e——— nbits ———
Most significant bit (MSB) Least significant bit (LSB)
If disaword : Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

(WX, WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 15 (decimal).
If d isadoubleword : Designates the shift amount, depending on the contents (0 to 31) of the lower 5 bits (b4 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper bits areignored and considered 0.)
The n (constant) can be set to 0 to 31 (decimal).

Cautionary notes

o Ifnisequal to 0, therotation is not performed. The previous state isretained in C.
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Program example

X00001 DIF1
| N
ROL (DR0000, 1)
ROL (DR0002,1) [
R7F0=0

ROL (DR000O,1)
ROL (DR0002,1)
1

Program description

¢ When X00001 rises, the 64 bit datais shifted one bit at atime.
The open area after the shift isfilled with “0.”

Overall movement

DR0002 b0 C b31 DR0000 b0 C% R7F0)

c b3L
o] | F—QH |
DRO00O b31
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Item number Application commands-8 Name Logical shift right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU***A| Other than
LSR (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuzw~|  left
L] [ ] [ ] [ ] t Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 18 | < case: W
16 | 89 | ~ |Lower
Condition Steps 53 | « case: DW
LSR (d, n) — 3 20 |
18| 71| ~
70
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d [1/O to be shifted O|O| O O | O
n | Number of bitsto be oO|lO0|0O0]| O O |Theconstant issetin
shifted decimal.
Function
« Shiftsthe contents of d to the right (toward the lower digits) by n bits.
e “0” isset from the most significant bit to the nth bit.
o The content of the nth bit from the least significant bit is set in C (R7FO0).
Before execution d
| l——— nbhits
| sl [TTTTTT] [
) C (R7F0)
After execution
[o] > [o]o ofo] [~ [B] (rrro)
fe——— nbits ——»]
Most significant bit (MSB) Least significant bit (L SB)
If disaword : Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper bitsareignored and considered “0".)
The n (constant) can be set to 0 to 15 (decimal).
If d isadouble word : Designates the shift amount, depending on the contents (0 to 31) of the lower 5 hits (b4 to b0) of n
(WX, WY, WR, WL, WM, TC). (Upper hits are ignored and considered “0".)
The n (constant) can be set to 0 to 31 (decimal).
Cautionary notes |
e Ifnisequa to 0, the shift is not performed. The previous stateisretained in C.
Program example |
X00001 DIF1 | LD ~ X00001
'—H f} {LSR  (WR0000 ,1) }—‘ ,[AND DIF1
LSR (WRO0000,1)
]
Program description
« When X 00001 rises, the content of WRO000O is shifted to the right by one bit.
At thistime, “0” is set in b15 and the value of b0 immediately prior to the shift is set in R7FO.
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Item number Application commands-9 Name Logical shift left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpug* |EH-CPU*A| Other than
LSL (d, n) DER | ERR | SD v C |EH-CPUS™| gH.cpuz~|  left
[ ] [ J [ ] [ ] t Ave | Max | Ave | Max | Ave | Max | UpPer
Command format Number of steps 18 | case: W
16 | « 89 | ~ |Lower
Condition Steps 53 | < case: DW
LSL (d, n) — 3 20 |
18| 71|
70
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d [1/O to be shifted O|O| O O | O
n | Number of bitsto be oO|lO0|0O0]| O O |Theconstant issetin
shifted decimal.
Function
« Shiftsthe contents of d to the left (toward the upper digits) by n bits.
o 0isset from the least significant bit to the nth bit.
« The content of the nth bit from the most significant bit is set in C (R7FO0).
Before execution | d |
“ n bits >
LITTT [T [s] |
C (R7F0)
After execution
[]+ [] [o]o o[o]* [o]
le—— nbits ——»]
Most significant bit (MSB) Least significant bit (LSB)
If disaword : Designates the shift amount, depending on the contents (0 to 15) of the lower 4 bits (b3 to b0) of n

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

Cautionary notes |

o Ifnisequa to 0, the shift is not performed. The previous stateisretained in C.

Program example |

X00001 DIF1 | LD X00001
'—1: Y LS. (WR0000 1) }—‘ AND. DIFL
LSL (WR0000,1)

]

Program description

« When X00001 rises, the content of WRO00QO is shifted to the left by one bit.
At thistime, “0” is set in b0 and the value of b15 immediately prior to the shift is set in R7FO.
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Item number Application commands-10 Name BCD shift right
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpug* |EH-CPU*A| Other than
BSR (d, n) DER | ERR | SD v C |EH-CPUS™| gH.cpuz~|  left
o [ ] [ ] [ ] ([ ] Ave | Max | Ave | Max | Ave | Max | UPPer
Command format Number of steps 17 | case: W
— 15| « 88 | ~ |Lower
Condition Steps 52 | < case: DW
BSR (d, n) — 3 20 |
17| - 70 | <
70
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
d |I/O to be shifted 0|0 |O o | O
n [ Number of digitsto be oO|lO0|0O0]| O O |Theconstant issetin
shifted decimal.
Function
« Shiftsthe contents of d to the right (toward the lower digits) by n digits (1 digit is equivalent to 4 bits).
o 0isset from the most significant bit to the nth digit.
« Thedigitsfrom least significant bit to the nth digit are discarded.
Before execution | o |
< n digits »>
| | [ [ ]
After execution > Discarded
[0] = [0000 ] «—f—> [ o000 | ]
e ndigits »|
Most significant bit (MSB) Least significant bit (LSB)
If disaword : Designates the shift amount, depending on the contents (0 to 3) of the lower 2 bits (b1, b0) of n (WX,

WY, WR, WL, WM, TC). (Upper bits are ignored and considered “0".)
The n (constant) can be set to 0 to 3 (decimal).
If d isadouble 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, WL, WM, TC). (Upper bits are ignored and considered “0".)
The n (constant) can be set to 0 to 7 (decimal).

Cautionary notes |

o If nisequal to 0, the shift is not performed.

Program example |

X00001 DIF1 | LD X00001
'—u Y [BSR__ (WR0OD0 .1) }_‘ AND DIFL

[
BSR (WR0000,1)
]

Program description |

« When X 00001 rises, the content of WRO000O is regarded as BCD code and shifted to the right by four bits.
At thistime, the values in the lower 4 bits (b3 to b0) are deleted and “0000” is set in the upper four bits (b15 to b12).

H 1 2 3 @\Beforetheshift H © 1 2 3 A;ftertheshift
0001 0010 0011 0100 — 0000 0001 0010 0011
Deleted S
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Item number Application commands-11 Name BCD shift left
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
BSL (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuz~|  left
° [ [ [ J ([ ] Ave | Max | Ave | Max | Ave | Max Upper
Command format Number of steps 17 | case: W
15| < 88 | ~ |Lower
Condition Steps 52 | < case: DW
BSL (d, n) — 3 20 | <
17| - 70 | <
69 | ~
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d |1/O to be shifted O|0O0|O O | O
n [ Number of digitsto be oO|lO0| 0| O O |Theconstant issetin
shifted decimal.
Function

« Shiftsthe contents of d to the left (toward the upper digits) by n digits (1 digit is equivalent to 4 bits).
o Oisset from the least significant bit to the nth digit.
« Thedigits from the most significant bit to the nth digit are discarded.

. d
Before execution |

< n digits >
, L [ [ [ | |
Discarded /
After e;ecution
[] [ (0000 [ «—]— [ 0000 ]+ [0]
e n digits >
Most significant bit (MSB) L east significant bit (LSB)
If disaword : Designates the shift amount, depending on the contents (0 to 3) of the lower 2 bits (b1, b0) of n (WX,

WY, WR, WL, WM, TC). (Upper bits are ignored and considered “0".)
The n (constant) can be set to 0 to 3 (decimal).
If d isadouble 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, WL, WM, TC). (Upper bits are ignored and considered “0".)
The n (constant) can be set to 0 to 7 (decimal).

Cautionary notes |

e Ifnisequal to 0, the shift is not performed.

Program example |

X00001 DIF1 I LD  X00001
'—H il 1BSL  (WRO0000 ,1) }—‘ AND DIF1

[
BSL (WR0000 1)
]

Program description |

« When X 00001 rises, the content of WRO000O is regarded as BCD code and shifted to the left by four bits.
At thistime, the data of the lower 4 bits are deleted and “0000” is set in the upper four bits.

H/® 2 3 4 Beforetheshift H 2 3 4 O Aaftertheshift
0001 0010 0011 0100 — 0010 0011 0100 0000
Deleted St 100"
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Item number Application commands-12 Name Batch shift right (SHIFT RIGHT BLOCK)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
WSHR (d, n) DER | ERR | SD v C |EH-CPUS™|EH.cpus=|  left
: . . ° ° Ave Ave Aave | Upper
. case: B
Command format Number of steps Notel(margin)
— 31.3+0.08n 45.1+0.08n | Lower
Condition Steps 54.6+0.09n case: W
WSHR (d, n) — 3 22.5+0.76n
23.1+0.08n 57+0.8n
64.6+0.75n
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d |Head 1/0 to be shifted (©) O
n | Number of bits (words) oO|lO0|0O0]| O O |Theconstant issetin
to be shifted decimal.
Function

o Shiftsn bits (words) between d and d + n — 1 to theright (toward smaller I/O number) by one bit (word).
« 0/(HO00QO0) isset tothed + n — 1 bit (word).
e The content of d is discarded.

Before execution n bits (words)
vt Shift width d
HEEEE [T T 1]
After execution \\\ \\\\\—» Discarded
[ Jol T T 1] [ [ T[]
d+n-1 d

If nisaword:  The contents (0 to 255) of the lower 8 bits (b7 to bO) of n (WX, WY, WR, WL, WM, TC) are st to the
number of shifted bits (words).
If nisaconstant: 0 to 255 (decimal) can be designated for the number of bits (words) to be shifted.

Cautionary notes

e Usethiscommand so that d + n — 1 does not exceed the I/O range*. If the I/O range is exceeded, DER isequal to “1” and
the shift is performed at the maximum range from d.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.

o Ifnisequal to 0, the block shift is not performed and DER (R7F4) will be“0".

Program example

X00001 DIF1 I LD  X00001
'—H it {WSHR (WR0100 ,3 ) }—‘ AND DIF1

[
WSHR (WR0100 ,3)
1

Program description |

« When X00001 rises, the contents of WR0100, WR0101 and WR0102 are shifted to the right by one word.

WR0102 WR0101 WR0100

H1 H2 Before the shift
ﬁg H1  H2 \_After the shift
Setto 0 Deleted

Note.1: 28.9+1.32*(n/16)
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Item number Application commands-13 Name Batch shift left (SHIFT LEFT BLOCK)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7F2 | R7F1 | R7FO |gH-cpua* | EH-CPU**A | Other than|
WSHL (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuzw~ | eft
? ® ® ® ® Ave Ave ave | Upper
. case: B
Command format Number of steps Notel(margin) | 43.3+0.11
30.7+0.11n Lower
Condition Steps 55.0+0.11n n case: W
WSHL (d, n) — 3 23.6+0.75n
24.1+0.75n 58+0.75n
64.6+0.75n
Bit Word Double word
R, |TD,SS, WR, DR, §
Usable I/O X | Y [L, |wWDT,MS, |WX|WY WL, | TC |DX | DY |DL, @ Other
M |TMR CU, WM oM | 8
RCU, CT
d |Head 1/0 to be shifted (©) O
n | Number of bits (words) oO|lO0| 0| O O | Theconstant is set
to be shifted in decimal.
Function

o Shifts n bits (words) between d and d + n — 1 to the left (toward greater 1/0 number) by one bit (word).
« 0/(HO000QO) is set to the bit (word) for d.
o The content of d + n —1 is discarded.

Before execution ) n bits (words)
¢ a1 Shift width d

A A

After execution |

t d+n-1

If nisaword: The contents (0 to 255) of the lower 8 bits (b7 to bO) of n (WX, WY, WR, WL, WM, TC) are set to the
number of shifted bits (words).
If nisaconstant :0 to 255 (decimal) can be designated for the number of bits (words) to be shifted.

Cautionary notes

o Usethiscommand so that d + n — 1 does not exceed the I/O range *. If the I/O range is exceeded, DER isequal to “1” and
the shift is performed at the maximum range from d.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.

o Ifnisequa to 0, the block shift will not occur and DER (R7F4) will be“0”.

Program example

X00001 DIFL , LD  X00001
' 1t [WSHL (WR0010 .3 ) AND DIFL

[
WSHL (WR0010,3)
1

Program description |

« When X00001 rises, the contents of WR0010, WR0011 and WRO0012 are shifted to the | eft by one word.

WR0012 WR0011 WR0010

H2 H3 Beforethe sh ift

H2\ H3 »@\ After theshift

Deleted Setto" O

Note.1: 28.7+1.60%(n/16)
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Item number Application commands-14 Name Batch shift right (BCD SHIFT RIGHT BLOCK)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
WBSR (d, n) DER | ERR | SD v C |EH-CPUS™| gH.cpus~|  left
1 [ ] [ ] [ ] L Ave Ave Ave
Command format Number of steps
22.8+1.3n
Condition Steps
23.6+1.3n 57.5+1.3n
WBSR (d, n) — 3
64.6+1.3n
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d |Head 1/0 to be shifted @)
n | Number of wordsto be O] O |0 | O O |Theconstantissetin
shifted decimal.
Function

o Shiftsn words between d and d + n — 1 to the right (toward smaller 1/O number) by one digit (1 digit is equivalent to 4
bits) as BCD data.

e 0Oisset tothe most significant digit of d + n—1.

o The content of the least significant digit of d is discarded.

Before execution «————— nhbits(wordy) 44:‘
—d+n-1— Shift width e— d
HEEEE [T 1]
[0000 ]
\\\\ \\\\\—' Discarded
| [ [ ] [T 7111

After execution lo]
le—d+n—1—» fe— d —»

If nisaword: The contents (0 to 255) of the lower 8 bits (b7 to bO) of n (WX, WY, WR, WL, WM, TC) are set to the
number of shifted words.
If nisaconstant :0 to 255 (decimal) can be designated for the number of words to be shifted.

Cautionary notes

o Usethiscommand so that d + n — 1 does not exceed the I/O range *. If the I/O range is exceeded, DER isequal to “1” and
the shift is performed at the maximum range.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
o Ifnisequal to 0, the block shift is not performed and DER (R7F4) will be“0”.

Program example

X00001 DIF1 [ LD  X00001
’—1: It {WBSR (WR0100 3 ) }—‘ AND DIFL

[
WBSR (WR0100,3)
]

Program description |

o When X 00001 rises, the contents of WR0100, WR0101 and WR0102 are regarded as BCD code and shifted to theright by four bits.
WR0102 WR0101 WRO0100
H1234 H5678 H12 Before the shift
»{@123 H4567 Hslfzi After the shift
Setto“0" Deleted
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Item number Application commands-15 Name Batch shift left (BCD SHIFT LEFT BLOCK)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
WBSL (d, n) DER | ERR | SD v C |EH-CPUS™| EH.cpuz~|  left
1 [ ] [ ] [ ] L Ave Ave Ave
Command format Number of steps
23.2+1.35n
Condition Steps
23.8+1.4n 57.5+1.4n
WBSL (d, n) — 3
64.6+1.4n
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d |Head 1/0 to be shifted @)
n | Number of wordsto be O] O |0 | O O |Theconstantissetin
shifted decimal.
Function

o Shifts n words between d and d + n — 1 to the | eft (toward greater 1/0 number) by one digit (1 digit is equivaent to 4 bits)
as BCD data.

e "0 issettotheleast significant digit of d + n—1.
o The content of the most significant digit of d is discarded.

[&————— nwords ‘l

Before execution o '|
le— d+n— 1> Shift width le— d —»

[ [ ]
=
Afterexecution | | [ [ [ [ | [ TTTT o]l
le—d+n-1—»| le— d —

If nisaword: The contents (0 to 255) of the lower 8 bits (b7 to bO) of n (WX, WY, WR, WL, WM, TC) are set to the
number of words to be shifted.
If nisaconstant :0 to 255 (decimal) can be designated for the number of words to be shifted.

Cautionary notes

o Usethiscommand so that d + n — 1 does not exceed the I/O range *. If the I/O range is exceeded, DER isequal to “1” and
the shift is performed at the maximum range.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
o Ifnisequa to 0, the block shift is not performed and DER (R7F4) will be“0".

Program example

X00001 DIF1 | LD  X00001
’—1: It {wBSL (WR0100 3 ) }—‘ AND DIFL

[
WBSL (WR0100 ,3)
]

Program description |

o When X00001 rises, the contents of WR0100, WR0101 and WR0102 are regarded as BCD code and shifted to the I eft by four bits.
WR0102 WR0101 WR0100

34 H5678 H1234 Before the shift
2345 H6781 H234@ After the shift

Deleted Set to “0"
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Item number Application commands-16 Name Block transfer (MOVE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
MOV (d, s, n) DER | ERR | SD v C |EH-CPUS™| gH.cpus~|  left
1 [ ] [ ] [ ] L Ave Ave Ave
No j
Command forma Number of steps 172+112a eliragn) 245+164a | Upper
— aQuotient 260+165a aQuotient | case: B
Condition Steps aQuotient
of /32 of /32 |Lower
of n/32 )
case: W
MOV (d, s, n) . 4 1434800 oI oetio1h
b:Quotient 2'01+9'lb b:Quotient
of n/64 b-Quotient of n/64
of n/64 —
e
Bit Word Double word @
— e
R, |TD,ss WR, DR, | § >
Usable I/0 X | Y |L, |wDT,MS, |WX|WY |wL, | TC|DX|DY |DL, | @ Other e
M |TMR CU, WM oM | S
RCU, CT
d | Transfer destination head 1/0 O O
s | Transfer source head I/0 O @)
n | Number of bits (words) The constant isset in
to be transferred 0101909 © decimal.

Function

o Transfersn bits (words) betweensands+n-1tod+n-1.

o Thevauesbetween sand s+ n— 1 areretained. However, if the transfer source and transfer destination ranges overlap,
the transferred values will be used.

Before execution n bits (words) =|
" T stn-1

After execution

HEEEEE HEEEE
T—d+n—1 d

If nisaword: The contents (0 to 255) of the lower 8 bits (b7 to bO) of n (WX, WY, WR, WL, WM, TC) are set to the
number of bits (words) to be transferred.

If nisaconstant :0 to 255 (decimal) can be designated for the number of bits (words) to be transferred.

Cautionary notes

e Usethiscommand so that d + n—1 and s+ n — 1 do not exceed the /O range *. If thel/O range is exceeded, DER is equal
to “1” and the transfer is performed to the maximum range.

* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
o Ifnisequa to 0, the block transfer is not performed and DER (R7F4) will be “0”.

Note.1 : 57.33+112a(a:Quotient of n/32)+2.9b(b: Remainder of n/32) With no specification of an index.
59.9+112a(a: Quotient of n/32)+3b Those of an index with specification.

Note.2 : 58.3+80a(a:Quotient of n/64)+2.2b(h: (Remainder of n/64) / Quotient of 2) With no specification of an index.
62.2+80a(a Quotient of n/64)+2.2b(b: (Remainder of n/64) / Quotient of 2) Those of an index with specification.
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Program example

o Thedatain thefirst link area (WL020 to WLO5F) is transferred to the second link area (WL 1000 to WL103F).

ROOL  DIFO
i N {MOV (WL 1000,WL020,64)
R7F4 Y00100
' O SET
LD  ROOL
AND DIFO

[

MOV (WL1000,WL020,64)
]

LD R7F4

SET  Y00100

Program description

z
o
<
=
%
2

o 64 words of data are transferred from link system 1 of the first link to link system 2 of the second link.
WL 020 to WLO5F and WL 1000 to WL 103F are used as the respective transfer areas.

Link 2

Power supply]
cCUuo
Link 1

L] L]

) )
( (

l;l Link system 1 I;l Link system 2
) )

( (

First link area Second link area
WL 000
WL 1000
WL020 WL 103F
WLO5F
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Item number Application commands-17 Name Copy
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4* | EH-CPU**A| Other than
COPY (d, s, ) DER | ERR | SD v C |EHCPUS™| gy cpuzs left
t [ ] [ ] [ ] [ J Ave Ave Ave
Natel(magn) Upper
Command format Number of steps 97bda e 1244952 cagg'B
| . a | . -
aQuotient aQuotient
aQuotient Lower
Condition Steps of 32 |- ca | OFE2 e w
COPY (d, s, 1) 128+41b |NUEATAYN)| 175, 460
— 4 b:Quotient bl(g4+;1'6bt b:Quotient
-Quotien
of n/64 of /64 of n/64
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | 8
RCU, CT
d | Copy degtination head 1/0 O O
s | Copy source head 1/0 O|O ]| O O
n | Number (_)f bits (words) olololo o Thgmnstanhssetm
to be copied decimal.
Function

e Thevaue of s (bit, word) is copied to therangedtod + n - 1.
e Thevaue of sisretained.
A bit is copied to bits and aword is copied to words.

d

II- n bits (words) —"

If nisaword: The contents (0 to 255) of the lower 8 bits (b7 to b0) of n (WX, WY, WR, WL, WM, TC) are set to the
number of bits (words) to be copied.

If nisaconstant: 0 to 255 (decimal) can be designated for the number of bits (words) to be copied.

Cautionary notes

o Usethiscommand so that d + n - 1 does not exceed the I/O range *. If the I/O rangeis exceeded, DER isequal to “1” and
the transfer is performed to the maximum range.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.

e Ifnisequal to 0, the block copy will not occur and DER (R7F4) will be“0”.

Note.1 : 45.48+63.0a(a:Quotient of n/32)+1.6b(b: Remainder of n/32) d,sis at the time of R. Without index specification.
46.75+2.14a(a Quotient of n/16) d,sis at the times other than R. Without index specification. } Copy source ; Constant
47.48+63.0a(a:Quotient of n/32)+1.6b(b: Remainder of n/32) d,sis at the time of R. With index specification.
34.85+2.14a(a: Quotient of n/16) d,sis at the times other than R. With index specification.
65.98+61.0a(a:Quotient of n/32)+1.6b(b: Remainder of n/32) d,sisat the time of R. Without index specification.
67.28+2.20a(ac Quotient of n/16) d,sis at the times other than R. Without index specification. } Copy source : 1/O
69.98+61.0a(a:Quotient of n/32)+1.6b(b: Remainder of n/32) d,sis at the time of R. With index specification.
70.28+2.20a(ac Quotient of n/16)+3b d,sis at the times other than R. With index specification.

Note.2 : 37.68+1080a(a:Quotient of n/2) Without index specification. } Copy source ; Constant
39.68+0.80a(a: Quotient of n/2) With index specification.
56.24+0.81a(a:Quotient of n/2) Without index specification. } Copy source: | 10
60.24+0.81a(a: Quotient of n/2) With index specification.

* Please refer to FUN 120-123 about index specification.
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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 (WR0100, H2020, 255)

]

Program description

WRO0100 to WRO1FE is considered as the communication data area and is filled with space codes (H20) as the default value
during the first scan after RUN commencement.

R7E3: Thefirst scan ON after RUN

WRO0100 - - WR0100 x
Not fixed | Not fixed H20 H20
H20 H20
|:> 255 words
. . (510 bytes)
After RUN
H20 H20
Not fixed | Not fixed H20 H20 v
WRO1FE WRO1FE -
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Item number Application commands-18 Name Block exchange (EXCHANGE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* | EH-CPU*A|  Other than
XCG (d1, d2, n) DER | ERR | SD Vv c | EHCPUS™ Epcpuae| et
$ ° ° ° ° Ave Ave Ave Upper
case: B
Command format Number of steps 42.2+2.53n
— 44.1+2.5n 76.0+3.1n | Lower
Condition Steps 89.9+3.1n case: W
XCG (d1, d2, n) — 4 39.9+1.4n
40.1+1.4n 116+1.9n
123.4+1.9n
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0 X |'Y |L, |WDT,MS [WX|WY |wL, | TC |DX |DY |DL, | & Other
M |TMR cu, WM oM | S
RCU, CT
dl |Block exchange O O
(EXCHANGE)
d2 | Exchange source head I/0 O O
n | Number of bits (words) oO|lO0| O] O O |Theconstant issetin
to be exchanged decimal.
Function |

« Exchanges the contents of the n bitsfrom d1 to d1 + n - 1 and the contents between d2 and d2 + n - 1.
« Bitsare exchanged with bits and words are exchanged with words.

’17 n bits (words) 4>‘
rdl‘*‘ﬂ—l a1

1 SERE:

g1 d2

If nisaword: The contents (0 to 255) of the lower 8 bits (b7 to b0) of n (WX, WY, WR, WL, WM, TC) are set to the
number of bits (words) to be exchanged.

If nisaconstant: 0 to 255 (decimal) can be designated for the number of bits (words) to be exchanged.

Cautionary notes

o Usethiscommand sothat d1+n—1and d2 +n- 1 donot exceed thel/Orange*. If thel/O rangeisexceeded, DERisequd to“1” and
the exchangeis performed up to the maximum range with respect to the smaler number of bits (words) specified in d1 and d2.
* For 1/O ranges, refer to the P3-6 and P3-7 performance specification table.
o If nisequal to 0, the block exchangeis not performed and DER (R7F4) will be“0".

Program example

X00001 DIF1 I LD X00001
'—H s 1 XCG (WL000, WL1000, 255 ) }—‘ AND DIF1

[
XCG (WL000, WL 1000, 255)
]

Program description

« When X 00001 rises, the contents of WL000 to WLOFE are exchanged with the contents of WL1000 to WL 10FE.
‘WL000 quoo HEFEF| WL1000

Before execution

WLOFE [F0000 HFFFF| WL I1OFE
WLO0O0O [HFFFF Hoooo]  WLO00

After execution

WLOFE [HFFFE HO000|  WL1OFE
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Item number Application commands-19 Name NOT
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4* EH-CPU**A | Other than
NOT (d) DER | ERR | SD Y, c |EHCPUS™| Epcpusge|  left
(] [ ) [ ) ° ) Ave | Max| Ave | Max| Ave| Max|Upper
Command format Number of steps 10 case: W
11 | < ~ | 80| « |Lower
Condition Steps 45 case: DW
NOT (d) — 2 12
13 | « < | 61| <«
61
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0 X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
d |1/Otobereversed ol O O | O O | O
Function

¢ Reversesthe contents of d.

Before execution

[2[s]2]s]ofofofofafa]afa]ofo]o]o]

weoesn | | || LLLLLEITLT]

[ofofofoafsfr]s]ofofofofs]s]s]1]

Cautionary notes |

o Useedgetrigger asthe startup condition for this command.

Program example |

LD RO000
000 DIFD AND DIFO
— NOT (WR0000) [
NOT WR0000
|

Program description |

¢ When ROO0O rises, the content of WRO0000 is reversed.

Example) 1f WR0000 is H1234, WR0000 = HEDCB after the command is executed;
WRO0000 = H1234 when executed again
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Item number Application commands-20 Name Two’s complement (NEGATE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
NEG (d) DER | ERR | SD v c |EHCPUS™| Epcpuse|  left
° [ ) [ ) o () Ave | Max| Ave | Max| Ave| Max|Upper
Command format Number of steps 11 case: W
12 | < ~ | 80| « |Lower
Condition Steps 45 case: DW
NEG (d) — 2 13
14 | ~ < | 63| <
62
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable 1/0 X | Y |L |WDT,MS [WX|WY|WL, | TC |DX|DY |DL, | & Other
M |TMR,CU, WM oM | 8
RCU, CT
d |I/O to take complement O | O O | O
Function |

o Calculates two’'s complements of d (Reverses each bit contained in d and adds 1. However, C (R7F0) remains unchanged).

Before execution |1|1|o|o|1|1|0|0|0|0|0|1|1|0|1|0|

IENRRRERRRRREEY

|o|o|1|1|o|o|1|1|1|1|1|0|0|1|o 1

1
+

After execution |o|o|1|1|o|o|1|1|1|1|1|o|o|1|1|o|

Cautionary notes |

o Useedgetrigger asthe startup condition for this command.

Program example |

LD RO000

| ROO DIFO AND DIFO

| || |} NEG (WR0000) [
NEG WR0000

]

Program description |

e When R0OOO rises, 2's complement of the content of WR00QO is obtained.

Example) If WRO0000 is H1234, WR0000 = HEDCC after the command is executed;
WRO0000 = H1234 when executed again
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Item number Application commands-21 Name Absolute value
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ | EH-CcPU4* |EH-CPU**A| Other than
ABS(d, 9 DER | ERR | SD v c |EHCPYS™ En.cpuse left
° [ ) [ ) [ ) 1 Ave | Max| Ave | Max| Ave| Max|Upper
Command format Number of steps 15 case: W
13 | < ~ | 85 | « |Lower
Condition Steps 50 case: DW
ABS(d, 9) Word 3 21
16 | < - | 71| <
Double word 4 70
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
d |1/O after absolute valueis O | O O | O
taken
s | 1/O before absolute value O|]o0o|O0O|lO|O|]O|0O0]|O
istaken
Function
o Givensissigned, set the absolute value of sin d.
o If sispositive or O: The content of sissettod. C (R7F0) issetto“0”.
o If sisnegative: Two's complements of the contents of sare setind. C (R7F0) issetto“1”.
o Peformwith d and s as both words or both double words.
Example)
RO00 DIFO
F— ——{  ABS(WR0000, WX0000) H
(When the value of WX is positive or 0) (When the value of WX is negative)
WX0000 = H4C1A WX0000 = HCC1A
de——s de——5+1
R7FO R7FO
Wx0000 [o[1]o[o1[1]o[o[olo[ol[z]o[1]d] [o] WX 0000 [1]1]o[o[a[2[o[o[o[o[o[a[z]o[2[o] [0]
) ) U
ﬂ iofol[L[ofolLI[1]1[Llofol o] L:
it
+ o
WR(?OOO [o[2]o[oTa]L[o[o[o[ojofa[z[o[2]o] [O] WRSOOO oJo[1]2]o[o]2]1]2[1]1][o[o[2]]O]
« Whensisaword: 0to 32,767 (decimal) correspond to HO000 to H7FFF (hexadecimal).

—32,768 to —1(decimal) correspond to H8000 to HFFFF (hexadecimal).

When sisadouble word: 0to 2,147,483,647 (decimal) correspond to HO0000000 to H7FFFFFFF (hexadecimal).
—-2,147,483,648 to —1 (decimal) correspond to H80000000 to HFFFFFFFF (hexadecimal).

Cautionary notes

Use edge trigger as the startup condition for this command.
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Item number Application commands-22 Name Sign addition (SIGN GET)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
SGET (d, 5) DER | ERR | SD v c |BHCPYUS™ | En.cpuse left
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 15 case: W
13 | < ~ | 85| « |Lower
Condition Steps 49 case: DW
SGET (d, s) Word 3 20
16 | « < | 70| <«
Double word 4 69
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
d |1/O after absolute valueis O | O O | O
taken
s | 1/O before absolute value O|]O0o|O0O|lO|O|]O|0O0]|O
istaken
Function

e If C(R7F0)is"“0": The content of sissetind.

e If C(R7F0)is"“1": Two's complements of the contents of sare set in d.
« The content of C (R7F0) remains unchanged.

o Perform with d and s as both words or both double words.

Example)
RO00 DIFO
F— ——{  SGET(WR0001, WX0000) }—|
When C (R7FO) is"0" When C (R7F0) is"1"
de——s d «——S+1
R7FO R7FO
wx 0000 [2z[o[o[[z[o[ofojo[o[a[2]o[2[0] [0] wx 0000 []2]o[of11]o[ofofo[o[2[1[0]1[0]
s T
ﬂ ‘o[0J2[]o[ol 1l ]2[i]o[o] (o]
+ i1 R7FO
wRoo01 [2]2[o[o[1[2[o[ofofo[o]a2]o[1[o] [0] wWRoo01 [ofof1]]ofofa[1]1[1[1[o[o[1]1[o]
d d

Cautionary notes |

« Useedgetrigger asthe startup condition for this command.
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Item number Application commands-23 Name Sign expansion (EXTEND)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
EXT (d, 9) DER | ERR | SD v c |EHCPYUS™ I Encpugs | left
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
17
Condition Steps 15| “lesl o
EXT (d, s) — 3
66
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d |I/O after sign expansion O | O
s |1/O before sign expansion oO|lO0| 0| O O
Function
e Thesign bit (MSB) of sisextended to the upper word of d.
« Thelower word of d is set to the contents of s.
15 0
B [ ]
31 16 ¢ 15 0
[e] < ~|ele] [ ]
| d+1 | | d 4'
Program example
R000 LD RO00
I | | EXT (DRO100, WX0000) }—| :
EXT (DR0100, WX0000)
]
Program description
« When R000 is turned on, the content of WX0000 is extended to DR0100.
When WX0000 is positive or 0 When WX0000 is negative
Example) WX0000 = H7FFF (+32767) Example) WX0000 = H8000 (— 32768)
! !
DR0100 = HO0007FFF (+32767) DR0100 = HFFFF8000 (— 32768)
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Item number Application commands-24 Name Binary — BCD conversion
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
BCD (d, 9) DER | ERR | SD v Cc |EHCPUS™ I g cpugn| et
? ® ® ® ] Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 30 case: W
— 28 | ~ | 139| ~ |Lower
Condition Steps 66 case: DW
BCD (d, s) Word 3 35
31| < « [191| <
Double word 4 86
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
d |I/O after converson (BCD) O | O O | O
s | 1/O before conversion O|]O0o|O0O|lO|O|]O|0O0]|O
(BIN)
Function

o The result of the content conversion of sfrom binary to BCD is output to d.

« |f the conversion result of s exceeds the number of BCD data digitsin d, DER (R7F4) is set to “1” and the command will
not be executed.

o If sisaword: set s so that HO000 < s< H270F (0 to 9999).

o If sisadoubleword: setssothat HO0000000 < s < H5F5EQFF (0 to 99999999).

Before execution s 1 B — 4 F A
Plofolis[olsso[s oo s [3 ]3] mbiam
After execution d —6— —9— [—9— — 1—
lo[1]2]o]a]ofo|s|1]|o]o]1]o]o]o]1] (BCD)
Combinations of d and s.
d s
Word Word
Double word Double word
Cautionary notes |
« |f dataiserror, the previous contents of d are retained.
Program example |
00000 LD X00000
'—1: | BCD (WY0010, WLOOD ) }—‘ [
BCD (WY 0010, WL000)

Program description

« When X00000 turns on, the content of WLO0O0O is converted from binary to BCD and output to WY 0010.

WLO00  H1B4F

After conversion
WYO0010 H6991
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Item number Application commands-25 Name

BCD - Binary conversion

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
BIN (d, 9) DER | ERR | SD v c |EHCPYUS™ Encpugs | left
? ® ® ® ] Ave | Max | Ave | Max | Ave | Max | Upper
Command format Number of steps 21 case: W
" 19| < | 92 | 93 |Lower
Condition Steps 57 case: DW
BIN (d, s) Word 3 32
27 | « ~ | 83 |201
Double word 4 83
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d |I/O &fter conversion (BIN) O | O O | O
s | 1/O before conversion O|]O0o|O0O|lO|O|]O|0O0]|O
(BCD)
Function

o The result of the content conversion of sfrom BCD to binary is output to d.

If the contents of sisnot BCD data (if an A through F isincluded in the data), DER (R7F4) isset to “1” and the
conversion will not be executed (d remains unchanged).

Before execution s

6 — — 99— — 99— — 11—
|o|1|1|o|1|o|o|1|1|o|o|1|o‘o|o|1| (BCD)
After execution d 1 — —B— [—4— [ — F—
loJofofafafofe|a]o|s]o]ofa]a]1]1] (Binary)
Combinations of d and s.
d S
Word Word
Double word Double word
Cautionary notes |
« |f dataiserror, the previous contents of d are retained.
Program example |
LD X00000

BIN (WY0010, WLOOO )

P{OOOO [
f 1

[
BIN (WY 0010, WL000)
]

Program description

« When X 00000 turns on, the content of WLO0OO is converted from BCD to binary and output.
WLO000  H6691

After conversion
WYO0010 H1B4F
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Item number Application commands-26 Name Decode
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
DECO(d, s, n) DER | ERR | SD v Cc |EHCPUS™ ey cpygm|  eft
t [ ] [ ] [ ) [ J Ave Ave Ave
Command format Number of steps
36+1.4x2"
Condition Steps
35+1.35%2" 62+1.65%x2"
DECO (d, s, n) — 4
77+1.56%2"
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8 =
RCU, CT <
d | Decode destination head 1/0 (@) 8
s |Word 1/ to be decoded olo|lo]|o o a
n | Number of bitsto be O |[1to 8 (decima)
decoded
Function

« Decodes the lower n bits of sto 2" and outputs “1” to the decoded bits in the bit rows between d and d + 2" — 1 (wheren =
1to 8).
o If nis0, the command will not be executed, and the contents of d to d + 2" — 1 remain unchanged.

b15 b7 b0 d+2n-1 d+B
s | we | o] [ 1] [o]o]
~ 7/
nbits (n=1 to 8) n

Cautionary notes |

o Usethis command so that d + 2" 1 does not exceed the I/O range*. If thel/O range is exceeded, DER is equal to “1” and
the decoding is performed at the maximum range starting from d.
* For 1/O ranges, refer to the P3-6 and P3-7 performance specification table.

e Uselto8forn.

Program example

LD R100

AND DIF1

[

DECO (R000, WX0000, 4)

]

R100 DIF1
| || || | DECO (R000, WX 0000, 4) H

Program description

e When WX0000 = HFFFF, ROOF, which is the 15th bit from RO00 among the bits indicated by the lower four bit values of
WX0000, is set to “1” upon rising of R100.
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Item number Application commands-27 Name Encode
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPUA| et than
K ok Upper case:
ENCO (d, s, ) DER | ERR | SD | V C | EPCPUS”|epcpuge|  let | PRI
Bit position
1 o [} [} t Ave Ave Ave of lessthan
Command format Number of steps 39.9+1.4x2" E!?her 16
— 33+1.4x2" 84+1.6x2" | '
Condition Steps 84+1.6x2" Lower case:
ENCO (d, s, n) — 4 67.9+0.2x2" Other than
84+0.1x2" 170+0.2x2" | the above
170+0.2x2"
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
m M |TMR,Cu, WM oM™ | 8
o)
3 RCU, CT
= d | Decode destination head /0 o]0
[
s s | Word I/O to be encoded O
n | Number of bitsto be O |[1to 8 (decima)
encoded
Function

» Encodes the hit location 2" in the range between s and s + 2" — 1 where the bit is 1, and outputs the result tod (n = 1 to 8).
Upper bits (16-n) of d are set to “0.”

o If nisO, the command will not be executed and the contents of d retain the original values.
o If there are more than one bits that are set to 1 between sand s+ 2" — 1, the upper bit location will be encoded.
o If al thebitsfromstos+2"—1are“0”, “0” isoutput to d, and C (R7F0) isequal to “1.” In other cases, C (R7FO0) is set

t0“0.”
s+2n-1 s+B S b15 b7 b0
o] [ 1] [ofo] 4] [ e
~. 7
pd n bits (1to 8)

Cautionary notes |

o Usethis command so that s + 2"- 1 does not exceed the I/O range*. If the I/O range is exceeded, DER isset to “1” and the
encoding is performed at the maximum range starting from s.
* For 1/O ranges, refer to the P3-6 and P3-7 performance specification table.
e Uselto8forn.

Program example

LD  X00001

AND DIF1

[

ENCO (WR0000, RO0O, 4)
]

X00001 DIF1
| || || { ENCO (WR0000, RO0O, 4) H

Program description

« Upon therising of X00001, the most significant bit that is set to “1” is detected within the row of bits R0O00 to ROOF (2* —1
=15 hits), and afour-bit binary number is set in the word 1/0 of d
Example) Of R00O to ROOF, if “1” is set in the 7th and 6th bits, WR0000 is set to H0007.
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Item number Application commands-28 Name 7 segment decode
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | EH-CPU4* |EH-CPU**A| Other than
SEG (d, 9) DER | ERR | SD v c |EHCPUS™ Encpugs | left
([ ] [ ] [ ] [ ] ([ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 68
Condition Steps 16| - | o4l o8
SEG (d, ) — 3 68
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
d | Decode destination head I/O O | O
s | Decode contents O|lO0O|0O0]| O O
Function

o Theresult of the content conversion of s as 1-digit 4-bit data into 4-digit 7-segment display code is output to d.

Input data Output data Display

—— (4 bits) g| fle|d|c|b]a
¢ | I b 0 0 0 1 1 1 1 1 1 0
g 1 0 0 0 0 0 1 1 0 1
— 2 o|l1flo|1]|1]o]|1]1 2
e | ¢ 3 0 1 0 0 1 1 1 1 3
—— 4 0 1 1 0 0 1 1 0 4
d 5 ol 1]1]lofla1]l1]o]1 5
6 0 1 1 1 1 1 0 1 6
7 0 0 1 0 0 1 1 1 7
8 0 1 1 1 1 1 1 1 8
9 0 1 1 0 1 1 1 1 9
A 0 1 1 1 0 1 1 1 A
B 0 1 1 1 1 1 0 0 B
C 0 0 1 1 1 0 0 1 C
D 0 1 0 1 1 1 1 0 D
E 0 1 1 1 1 0 0 1 E
F 0 1 1 1 0 0 0 1 F

Program example
X00000 DIFO | LD X00000
'—H i} { SEG (DR0002, WR0000 ) }—‘ AND DIFO
[SEG (DR0002, WR0000)

]

Program description

« Upon therising of X00000, the content of WRO00QO is converted to an 8-bit 4-digit 7 segment LED display data. (The most
significant bit of the eight bitsin each digit isaways“0.”)
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Item number Application commands-29 Name Square root
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
SQR(d, 9) DER | ERR | SD v c |EHCPUS™| Epcpusge|  left
t [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps %
Condition Steps 86 | o — 107! 108
SQR (d, 9) — 4 143
Bit Word Double word
R, |TD,SS, WR, DR, E
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM™ | 8
RCU, CT
d |Square Root (BCD) O | O
s | Take squareroot (BCD) O|O0]|O0]|O
Function

« The sguare root of the contents of sis calculated and output to d.

e Set BCD datatos.

o |f shasaBCD dataerror, the DER (R7F4) isset to “1” and calculation is not performed (data other than HO to H9 exists).
o Thefractiona portion is rounded down.

d «— /\/ s

Program example

LD X00000

AND DIFO

[

SQR (WR0001, DR0020)
]

| X00000 DIFO
i [ SQR (WR000L, DR0020) }—{

Program description |

« Upon therising of X00000, the square root of the valuein DR0020 is cal culated and is substituted into WR0O0O01.

Example) In the case of DR0020 = H00002159 (BCD), it becomes WR0001=H0046 (BCD) after the operation.
(V2159=46.465-- - - - )
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Item number Application commands-30 Name Bit count
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
BCU (d, 9) DER | ERR | SD v c |EHCPUS™ ey cpygn| et
) ® ) ) ° Ave | Max| Ave | Max| Ave| Max|Upper
Command format Number of steps 16 case: W
— 14 | ~ « | 96 | 213 |Lower
Condition Steps 51 case: DW
BCU (d, s) Word 3 21
17 | « ~ | 99 | 216
Double word 4 56
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
d | Number of bitssetto 1 O | O
s | 1/O that counts the bits O|]o0o|O0O|lO|O|]O|0O0]|O
settol
Function

« 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 (O to
32).

15 5 0 15(32) 0
d| L fe——s  [faf--[afaf---[a] - o ----Jaf [afa] - [q]

0to 32 Number of bitsthat are set to "1"

Program example |

LD  X00002

AND DIF2

[

BCU (WR0000, DR0020)
]

X00002 DIF2
| |} | } | BCU (WR0000, DR0020) H

Program description

« At therising edge of X00002, the number of bitsthat are set to “1" among the datainput to DR0020 is counted, and set to
WRO0000.
Example)

In the case of

—A——7—r—1——4—r—F——1——5——3—
DR0020= [1]0]|o[o]]1]1]o|o]o]2|o] 2|o[o]1]1]1] 2|o]oo[1]o]2|o[|o[o[4]1] .

the number of bits setto "1" is 16 (decimal).
Therefore, the result is WR0000 = H0010.
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Item number Application commands-31 Name Swap
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
SWAP (d) DER | ERR | SD v c |EBHCPYUS™ | En.cpuse left
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
11 | <
Condition Steps 12| 81 | 108
SWAP (d) — 2
45 | ~
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR CU, WM oM | S
RCU, CT
d |1/O to be exchanged O | O
Function |
o Switchesthe upper 8 bits and lower 8 bits contained in d.
(Beforeexecution) d [0[o]o[1][1]1]o[1]o[1]1]0]1]1]0]1]
(After execution) d  [0]1]1]o[1][1]o]1]o[o]o[1]1]1]0]1]
Cautionary notes |
« Use edgetrigger asthe startup condition for this command.
Program example |
X00000 DIFO | LD~ X00000
'—1: Y [ SWAP(WR0010) }_‘ AND DIFO
SWAP (WR0010)
]
Program description
« Upon rising of X00000, the upper 8 bits and lower 8 bits of WR0010 are swapped and stored in WR0010.
WR0010 H1234 Before execution
WRO0010 H3412 After execution
Note) When thereis no rising edge of DIFO, it is executed during each scan, so the upper and lower bits of WR0010 are
swapped in each scan.
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Item number Application commands-32 Name FIFO initialization
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FIFIT (P, n) DER | ERR | SD v Cc |EHCPUS™| grcpuge| et
t [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps ,
4 | —
Condition Steps on | o 72 | 189
FIFIT (P, n) — 3
66 | ~
Bit Word Double word
R, |TD,ss, WR, DR, | E
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
P |FIFO head 1/O O
Size of FIFO O [0to 256
Function

o FIFO isan abbreviation for First In First Out, meaning that the data stored in the buffer first is taken out first. This
command initializes the FIFO.

¢ Setsthe FIFO head 1/O number “P” and the FIFO size“n.”
If0<n<256: SetsninP.
If 257 <n: Sets 256 in P.
e Setstheinitia setting value of 0 as the number of used FIFO to P + 1.
e TheFIFO setsn+2wordsfromPtoP+n+ 1.

1/0 number Set value
P <+«—nNn
P+l «—0
P+2 | ]
Size of FIFO
P+n+1 n |

Cautionary notes

e Usethiscommand so that P + n + 1 does not exceed the /O range*. If the I/O range is exceeded, DER isequal to"1" and
the maximum value of therange (last value- (P - 1)) issetin P.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.

e Set nintherange between 0 and 256. If nisgreater than 256, DER (R7F4) isequal to”1” and nis set to 256.
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Item number Application commands-33 Name FIFO write
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FIFWR (P, 9) DER | ERR | SD v Cc |EHCPUS™ | gcpuge|  left
t [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 03
Condition Steps o5 | 72 | 189
FIFWR (P, 5) — 3
67 | ~
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
P |Head I/O of FIFO O
Datato be written to FIFO O] O |0 | O O
Function

« Writes datato the FIFO buffer whose head 1/0O number is P.
If the used number CNT islessthan the size of n:
Writes the contents of sto P+ CNT + 2, and adds 1 to the used number CNT.
If the used number CNT is greater than the size of n:
DER (R7F4) isset to “1” and write will not be performed.

1/0 number Set value
P Size of FIFO «— n (Set with FIFIT)
P+1 FIFO usage number CNT «— CNT+1
P+2 1
| 12
— — Data already stored
P+CNT+1 CNT
P+CNT+2 CNT+1 <« S
Pl | n

Cautionary notes

e Usethiscommand so that P + n + 1 does not exceed the /O range *. If the |1/O rangeis exceeded, DER is equal to “1” and
writewill not be performed.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
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Item number Application commands-34 Name FIFO read
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FIFRD (P, d) DER | ERR | SD v c | EHCPUS™ ehcpuse left
t [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 157 | 285
Condition Steps 157 | 285 141 | 258
FIFRD (P, d) — 3
232 | 360
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
P |FIFO head 1/O O
d | 1/O that storesthe read data OO | O O
Function

Reads the datain the FIFO buffer whose head 1/0O number is P.
When 1 < used number CNT < size of n:
The contents of P+ 2 isread to d.
Moves each of the contentsof P+ 3to P+ CNT + 2 to its previous /0.
WritesOto P+ CNT + 2.
Subtracts 1 from the content of CNT.
When CNT is greater than size of nor CNT isO:
DER (R7F4) isset to “1” and read will not be performed.

1/0 number Set value
P Size of FIFO <«— n (Setwith FIFIT)
P+1 FIFO usage number CNT <«— CNT-1
P+2 1—» d
- ?vv 2
>

P+CNT+1 > CNT-1
P+CNT+2 CNT<0

Pl | “n

Cautionary notes

Use this command so that p + n + 1 does not exceed the I/O range *. If the 1/O range is exceeded, DER isequal to “1” and
read is not performed.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
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Program example

R7E3 LD R7E3
—it [FIFIT (WR0000 , 10 ) = [
FIFIT (WR0000, 10)
X00000 DIFO | ]
—t T { FIFWR (WR0000 , HFF ) = LD  X00000
AND DIFO
X00001 DIF1 | [
—F it | FIFRD (WR0000 , WL0OO ) H FIFWR (WR0000, HFF)
]
LD  X00001
AND DIFL

[
FIFRD (WR0000, WL000)
]

Program description

o The FIFO buffer is set at WR0002 through WRO00B during the first scan after RUN execution
o HFF isstored when X 00000 rises.
o HFFisread to WLO0O0O when X00001 rises.

X00000 r
X00001
R7E3—
WRO0000 | HA HA HA
WRO0001 | HO H1 HO
WRO0002 | HO HFF HO
WRO0004 | HO HO HO
WRO000B| HO HO HO
WL000 HO HO HFF

5-124



Chapter 5 Command Specifications

Item number Application commands-35 Name Unit
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
UNIT (d, s, n) DER | ERR | SD v c |EHCPYUS™ IEncpugs | left
t [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
Condition Steps 20| o — 1149|267
UNIT (d, s, n — 4
@sn) 107
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |L, |wWDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
d | Unity result write O | O
destination I/O
s | Unity destination head I/O O
n | Numbers of wordsto be O |n=0to4
united
Function

o Setsthevaluesin the lower 4 bits of each of the n (1 to 4) words starting from s to the lower 4 bits of each word in d.
e Ifnislto 3, thebitsnot setindwill beO.
e Thedatastoredin sto s+ n—1will beretained even if UNIT is executed.

Use this command so that s+ n - 1 does not exceed the I/O range *. If the I/O range is exceeded, DER isequal to “1” and
the lower 4 bits within the range between s and 1/0 will be set in d.
* For 1/O ranges, refer to the P3-6 and P3-7 performance specification table.

Upper digits Lower digits WhennisO:BltoB4of dare0

T T 1 T 1 T 1 T 1 Whennisl:B2toB4of dare0
When n=4 o d B4 B3 B2 | | Whennis2:B3toB4of dare0
4 bits X 3 y Whennis3: B4of dis0
T 1 T
s B1
T 1
sl B2
[
st2 B3
L
s+3 B4
Ignored

Cautionary notes

¢ When n=0, DER =*“0" and O will be set in the write destination 1/O.
o When n>5, nothing is executed.
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Chapter 5 Command Specifications

Program example

X00001 DIFO
|t

LD  X00001
AND DIFO

[

UNIT (WY 0010, WR0000, 4)

]

[ UNIT (WY0010, WR0000, 4) H

Program description

A 4-digit BCD input display deviceis connected to the WY 0010, and each digit displays WR0000 to WR0003 data
independently. (Only the lower four bits are considered valid data for WR0000 to WR0003.)

CPU

Power supply
x
<

Line No.

4-digit BCD input display device
Conveyor No. Product type No.  Product No.

Py —y
OHOHOHOU

Y115to Y112 Y111 to Y108 Y107 to Y104 Y103 to Y100

WR0003

f

A

(LineNo.)
WR0002

Data"3"

A A A

(Conveyor No.)
WR0001

Data"2"

(Product type No.) -

WR0000

Data"7"

(Product No.)

Data"8"
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Item number Application commands-36 Name Distribute
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
DIST (d, s, n) DER | ERR | SD v c |EHCPUS™ gy cpygn| et
: [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps -
Condition Steps o7 | o — | 80 | 108
DIST (d, s, n) — 4
71
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable I/O X | Y [L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
d | Distribution result write O
destination head I/O
s | 1/Oto bedistributed O] O |0 | O O
n | Number of wordsto be O |n=0to4
distributed
Function

« Distributes sinto 4 bit sections and sets to the lower 4 bits of the n words starting from d.
e Theupper 12 bits of theranged tod + n—1 will be0.
e Thevaue of swill beretained even if DIST is executed.
Use this command so that s+ n - 1 does not exceed the I/O range *. If the I/O range is exceeded, DER isequal to “1” and
the distribution data for swill be set in the lower 4 bits within the range between d and the I/O.
* For 1/O ranges, refer to the P3-6 and P3-7 performance specification table.

Upper digits Lower digits
Whenn=4: s T 1 T 1 [ | T 1 |
4 bits B4 B3 B2 B1
d |oe—o| ! él "l |
d+l| ge—» 0 ! éz ! <
d+2| pe—>» 0 I é3 l
d+3| pe—» 0 I é4 l <

Cautionary notes

¢ When n=0, DER =“0" and nothing will be executed.
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Program example

X00001 DIFO
|| |} [ DIST (WR0000, WX0010, 4) H

LD X00001

AND DIFO

[

DIST (WR0000, WX0010, 4)

]

Program description

A 4-bit 4-digit Digit switch is connected to the WX0010, and the data for each digit is stored in WRO0000 to WR0003 as
independent data.

CPU

Power supply

LA A
o@ulunuﬂu

1 1 1 1
X115to X112 X111 to X108 X107 to X104 X103 to X100

WRO0003 _
=H0009

WR0002 _
=H0007
WR0001 _
=H0004
WR0000 _
=H0006
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Item number Application commands-37 Name 1/0 address conversion
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
ADRIO(d, 9 DER | ERR | SD v Cc |EHCPUS™ ey cpygm|  eft
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max | Upper
case: B
Command format Number of steps
o 145 | 262 | Lower
Condition Steps case: W
ADRIO(d, 9) — 3 15
12 | ~ ~ | 84 | 202
49
Bit Word Double word
R, |TD,ss, WR, DR, | &
Usable I/O X | Y |[L, |WDT,MS |WX|WY |WL, | TC|DX|DY|DL, | & Other
M |TMR,Cu, WM oM | 8
RCU, CT
d |Conversion address O | O
s |1/O to be converted Oo*| O*| O O* | O | O *The EH-CPU104A/
208A/308A/316A/
448 can not be used.
Function |

« Obtainsthe actual address of the I/O designated by s, and setstheresult in d.

Cautionary notes |

o Inthe EH-104A/208a/308A/316A/448, ADRIO command External I/O(X,Y , WX ,WY).
(Please see chapter 0 0.2.7 ADRIO Command, to)

Program example

X00200 DIFO LD X00200

—}——  ADRIO(WR0100,WR0000) ?ND DIFO

ADRIO (WR0100, WR0000)
]

Program description

o Upon X 00200 rise, the actual address of WR0000 (H3CQ0) is set in WR0100.
After command execution, WR0100 becomes H3CO00.
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Item number Control commands-1 Name Normal scan end
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
END DER | ERR | SD v c |EHCPUS™ Encpugs | et
([ ] [ ] [ ] [ ] ([ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 184 | 195
Condition Steps
194 | 214 285 | 304
END — 1
311 | 320
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |WDT,MS [WX|[WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM | 8
RCU, CT
Function

o Indicatesthe end of anormal scan program. (The execution of this command returns to the beginning of the program, and
anormal scan is executed.)

« Thiscommand is not necessary when there are no subroutine programs or interrupt scan programs.
« |f thereis asubroutine program or interrupting program, write this command at the end of the normal scan program.
e Thiscommand isused only oncein aprogram. Do not use any startup conditions.

Cautionary notes

« The END command is checked prior to the execution, and if there is an error, the following error codes are set in the
specia internal output WRF001. Also, the CPU error code “34” is set to special interna output WRF00O.

CPU error code | Special internal output Error code Error description
H0010 Thereisno END command.
34 WRF001 H0022 There are two or more END commands.
H0032 A startup condition is used for the END
command.

Instruction for use

Normal scan program
=1 O
END END command
SBn H Subroutine program
v
INTh H Interrupt program
v
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Item number Control commands-2 Name Scan conditional end
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7TF2 | R7F1 | R7FQ | EH-CPU4*+ |EH-CPU™™A| Other than | Upper
CEND (9 DER | ERR | SD Vv T e s R G
L] L] L] [ ] [ ] Ave | Max | Ave | Max | Ave | Max Conditions
do not
Command format Number of steps 6 ) meet
- 12| <
Condition Steps 13| « Lower
case:
CEND (s — 2 193 | 203 iti
S 196 | 216 164 315 Conditions
306 | ~ meet
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX]|WY |wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
s | Scan end condition O|]0O0|O
Function

« |f the scan end condition (s) is on, the execution of this command returns to the head of the scan program and executes the
program.

o If (9) isoff, the next command is executed.
e Thiscommand can only be used in normal scan programs, and can be used as many times as desired.

o Thiscommand can specify a startup condition. In thiscase, if the startup condition and (s) are both on, this command is
executed.

Cautionary notes

« The CEND command is checked prior to the execution, and if there is an error, the following error codes are set in the
specia internal output WRF001. Also, the CPU error code “34” is set to special internal output WRFOOO.

CPU error code | Special internal output Error code Error description

34 WRF001 H0023 The CEND command exists after the END
command.

Instruction for use

A

Program head When RO00 is on, to
Normal scan program program head
CEND(R000)

When R000 is off, the next
command is executed.
When R001 is on, to program

Normal scan program head
CEND(RO001)
Normal scan program When R0OO01 is off, the next
D command is executed.
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Item number Control commands-3 Name Unconditional jump (JUMP)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPuU4* |EH-CPU***A| Other than
JMPn DER | ERR | SD v c |EHCPUS™| gcpugs|  left
[ ) 1] [} [} [ Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
Condit S 21 | 22
ondition teps 2 | a5 77 | 104
JMPn — 2
28 | 57
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
n [ Code number O |0to 255 (Decimal)

Function

o |f the startup condition of IMP n switches on, the control jumps the program from this command to the LBL n of the same
code number. Alwaysuse IMP nand LBL nin pairs.

« |f the startup condition is not met, the next command will be executed.

o |f setting this command in conjunction with other commands in the same arithmetic-operation box, set this command at the
end.

e The JMP n command isvalid only within the same program. (A jump to a subroutine or interrupt scan cannot be
performed from anormal scan, nor vice versa.)

¢ Nesting of IMP n commandsis possible, but caution must be exercised so that an overload error does not occur.

Cautionary notes

« Thiscommand is checked prior to the execution, and if thereis an error, the following error codes are set in the special
internal outputs R7F3 and WRF015. In this case, jump is not performed and the next command will be executed.

Special internal output Error code Error description
R7F3=1 WRF015 HO0015 Thereisno LBL n.

HO0040 A jump is attempted to a different program area.

Instruction for use

o When the startup condition turns on, it jumpsto LBL n.
— MPn

o |f thereisatimer within the program it jumped to, the progress valueis
Program updated, but since commands are not executed, output will not turn on even
if the ON conditions are met.

Program
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Item number Control commands-4 Name Conditional jump
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7F2 | R7F1 | R7FQ | EH-CPU4*+ |EH-CPU™™A| Other than | Upper
CIMPn (9 DER | ERR | SD Vv S e e R G
o 1] L] ° o Ave | Max | Ave | Max | Ave | Max Conditions
do not
Command format Number of steps 6 meet
- 14 | ~
Condition Steps 10 | Lower
case:
CIMPnN (s — 3 25 | 26 iti
(9 20 | 46 59 | 105 Conditions
31 | 60 meet
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
n [ Code number O |0to 255 (Decimal)
s [Jump condition O[O ]| O
Function

o |f thejump condition (s) of CIMP n(s) switches on, the control jumps the program from this command to the LBL n of the
same code humber. Always use CIMP n(s) and LBL nin pairs.

« |f the startup or jump condition is not met, the next command will be executed.

o |f setting this command in conjunction with other commands in the same arithmetic-operation box, caution must be used
because the jump takes place without performing the operations specified after the command.

e The CIMP n(s) command is valid only within the same program. (A jump to a subroutine or interrupt scan cannot be
performed from anormal scan, nor vice versa.)

o Nesting of CIMP n(s) commandsis possible, but caution must be exercised so that an overload error does not occur.

Cautionary notes

« Thiscommand is checked prior to the execution, and if thereis an error, the following error codes are set in the special
internal outputs R7F3 and WRF015. In this case, jump is not performed and the next command will be executed.

Special internal output Error code Error description
R7F3=1 WRF015 HO0015 Thereisno LBL n.

HO0040 A jump is attempted to a different program area.

Instruction for use |

_R|101 . Whgn_the startup condition and the RO00 jump condition hit I/O are both
on, itjumpsto LBL n.
Program « If thereis atimer within the program it jumped to, the progress valueis
updated, but since commands are not executed, output will not turn on even
if the ON conditions are met.
Program
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Syntax of IMP, CIMP

6) An overlap of IMP commands with the same code
number isvalid.

1) LBL nwith the same code number as the code
number n of the IMP command is required.

MP 5——
MP1 o If IMP 1is executed when thereisno LBL 1 JMP 5
an LBL undefined error CIMP5
JMP 1 will do nothing and execute the
LBL 2 .
- processing of program
Program B
LBL <«YXY

2) Jump is not permitted to outside the areain which the IMP . )
A startup condition can be programmed with respect to

command resides. K
JMP commands.
Program head * When the IMP 1 command Startup condition
IMP 1 isexecuted, since LBL 1, fmmmmmms
al ! - : X00000 X00001
Normal soan area v not in the normal scan area. i : —
LBL 3 [« a"jump outside the area ' o0 1 |IMP O o
END error will be aenerated. N ittt NS i If ajump is performed
= The IMP 1 command will | | froJMPOto LBL 0,
Mps do nothing and execute the ! Program A| | programs B and C
Subroutine area LBL 2 next processing of program. i ! will not be executed.

JM;T“ ] i | Proaram B | i
o «MP 2 to JMP 7 i 5
s LBSLBA [ similar processing. i e Program C— !
v} Subroutine area JMP5 F— _____I: __________________ .

LBL6
> S LBL O
- | e L 8) The CIMP command also follows the same syntax as

nterrupt scan area

LBLS 1) through 7).

IMP7

LeL1 ¢ Note 1: When a JMP command jumpsto LBL, the status of

RTI each 1/0 between IMP and LBL isretained.

However, the timer progress value will be updated.

In case of EH-104A/208A/308A/316A/448, when you

use IMP command at the time of Timer starting, please
keep in mind that the progress value is updateed at

time of Timer command execution.
(Please see each Timer commands, to)

X00000

3) Code number n of the IMP command and the LBL n with
the same code number may not be overlapped.

JMPz:|
@A LBL

®LBL5

* In the pre-operation process, the label
commands @ and (B have5asthe
code numbers, so a duplicate definition
error will occur.

« |f X00000 turns on after
X 00001 turns on, the proaress
X00001 mo |0.1s Vvaueof TDOwill be updated
100 evenif ajumpisperformed
fromJMP 1toLBL 1.

4) Nesting of IMP commandsis allowed. )
If X00000 remains on, TDO

IMP 0 — will not turn on eveniif its
jm E %—| progress val ue exceeds 100.
LBL 1 Note 2: If the IMP command is used in conjunction with the
'J—ISIS'F-, 34— MCS or MCR command, the following actions will
LBL 2« result, so exercise caution when programming.
JMP 4 X0p000
LBL 3% JMP 2
LBL 4 .
X00001 * When JMP 2 does not jump,
— (31  Y00100 will turn on when
5) The JIMP command can jump to alocation before the \>/<v?1000J1Magd2>§1000Q2 are F;Oth on.
command itself. L TTBLZH s e o ool |
* IMPOwill jumpto LBL 0, whichis X 00002 LBL2 X00000 is on, Y 00100 will
alocation before the IMP command. |—O_ follow the on/off of X00002
LBL O « When input X00000 turns on, the regardless of the on/off of X00001.
loop between LBL O and IMPOis S
CMPL(X00000} escaped by jumping from CIMP1 O
JMPO (X00000) to LBL 1.
LBL 1 « If thereis no command as CIMP 1

(X00000) to escape from the loop,
the loop from LBL 0 to JIMP O will

Note 3: Do not create a circuit that jumps to outside from
continue endlessly.

between MCS and MCR.
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Item number Control commands-5 Name Label
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
LBL n DER | ERR | SD Vv c |EHCPUS™ gpcpygn| et
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 06
.65
Condition Steps 005| - _l1al o
LBL n — 1
0.65
Bit Word Double word
R, |TD,ss, WR, DR, | E
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
n |Codenumber O |0to 255 (Decimal)

Function

¢ Thiscommand indicates the destination of the jump when the IMP n or CIMP n command is executed (n isawaysused in
pairs).

e ThenintheLBL ncannot be used multiple timesin the same program.

e Thiscommand alone does not do anything.

o Evenif astartup condition isused for LBL n, it will beignored.

LBLn

Cautionary notes

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO00.

CPU error code | Special internal output Error code Error description
34 WRF001 HO001 Duplicate definition of LBL

Instruction for use

_R|1=00 {avP o |_(00001)
[WRO000 =WR0000  +1 1 {(00002)

{LBL 0 | 1(00003)

R"l'yoo {vP 1 | 1(00004)
[WRO0D0 =WR0000 -1 |{(00005)

{LBL 1 | {(00006)

¢ When R100 ison, IMP 0 will be executed but IMP 1 will not be executed.
Therefore, the content of WR0000 will decrement by one during each scan.

¢ When R100 is off, IMP O will not be executed but IMP 1 will be executed.
Therefore, the content of WR0000 will increment by one during each scan.
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Item number Control commands-6 Name FOR
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
FORN (s) DER | ERR | SD v c |BHCPYUS™| Epcpuse|  left
o 1] ° L] o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 27 | 37
Condition Steps 29 | 9 90 | 102
FOR N (9) — 3
84 | 102
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
n [ Code number O |0to 49 (Decimal)
S | Number of times repeated O] 0O
Function

o Jumps from the NEXT n of the same code humber to this command.

o |f the number of times repeated (s) is greater than 0, the command following the FOR n () is executed.

o |f the number of times repeated (s) is equal to 0, it jumps to the command following the NEXT n.

e UseFOR N (s) and NEXT nin pairs. Also, place the NEXT n after FOR n.

e TheFOR n (s) may not be used multiple times.

¢ Usethe FOR n (s) and NEXT nin the same program area. (It isnot allowed to include FOR n (s) in the normal scan and
NEXT n in the subroutine area.)

e TheFOR n (s) to NEXT n nesting can be made up to 5 levels.

Cautionary notes

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO00.

CPU error code | Special internal output Error code Error description
34 WRF001 HO0002 Duplicate definition of FOR

o If anerror is generated during the execution of the command, an error code will be set in the special interna outputs R7F3
and WRFO015, and the following program will be executed.

Special internal output Error code Error description
HO0017 NEXT undefined

H0043 FOR to NEXT error

R7F3=1 WRF015 HO0044 Areaerror for NEXT

H0045 FOR to NEXT nesting error

HO0046 FOR nesting overflow

Instruction for use

For the command to use this, refer to NEXT n.
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Item number Control commands-7 Name NEXT
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
NEXT n DER | ERR | SD Vv c |EHCPUS™ gpcpygn| et
o 1] ° L] o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 5
5
Condition Steps n | el
NEXT n — 2 63
Bit Word Double word
R, |TD,ss, WR, DR, §
Usable 1/0 X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
n |Codenumber O |0to 49 (Decimal)

Function |

o Subtracts 1 from the number of times repeated (s) for the FORN(s) command of the same code humber, then jumpsto
FORN(S).

Cautionary notes |

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO00.

CPU error code | Special internal output Error code Error description

34 WRF001 HO0003 Duplicate definition of NEXT

If an error is generated during the execution of the command, 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
R7F3=1 WRF015 HO0016 FOR undefined

Error description

HO0046 FOR nesting overflow

Instruction for use

RO00 DIFO « When R000 is turned on, the progress value (TC n) of the timer or counter is
o WR0000=512 || eared with O f .
1 WR0001=0 cleared with O for 512 points.
When o Oncethe FOR to NEXT is begun, the command keeps executing until (s) is 0.
WR0000>0 FOR 0(WR0000) .
TCO(WR0001)=0 « FORO (WR0000) performs commands after TCO (WR0001) = 0 while
‘h’l"EF§3$001=WR0001+1 WR0000>0, subtracts 1 from WR0000 at NEXTO, then jumps to FORO
(WR0000).
When . L
WR0000=0 \s. To the next program . \IjVORFé% (()\(/)VEQ(SOOO) jumps to the next command within the current box upon
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Syntax of FOR to NEXT

1] A NEXT command with the same code number asthe
code number n of the FOR command is required after
the FOR command.

FOR 1(WR00 10

* NEXT undefined error

Program )
The NEXT command with respect to the
NEXT 2 FOR command does not exist within the
Program user program.
* FOR undefined error
The FOR command does not exist before
_ the NEXT command.
Program
NEXT 5
Program
* NEXT to FOR error
FOR5(WMO04F The NEXT command exists before the

FOR command.

2] Anoverlap of FOR and NEXT commands with the
same code number nis not allowed.

* FOR duplicate-definition error
A FOR command with the same code
number n is programmed.
NEXT 3 * NEXT duplicate-definition error
A NEXT command with the same code
number n is programmed.

'|'|
o
py)
w
)
[
o

Program

Program

FOR 3

Note) FOR and NEXT duplicate-definition
Program

errors will occur during operation
NEXT 3 pre-processing.

3] FOR and NEXT must be within the same area.

Program head
FOR 1(WR0001)

FOR2(WR0002)  —
END

Normal scan

sB1
NEXT 2
FOR 3(WR0003) [
RTS

Subroutine SB1

sB2
NEXT 3
FOR 4WR0004) [
RTS

Subroutine SB2

INTO
NEXT 4 —
NEXT 1

Interrupt scan

4] UseFORto NEXT asanest.

FOR 1(WM001) to NEXT 1 will execute

FOR 1|WM001 ) normally.
* Nesting error

FOR 2(WM002 ) When WM002=0
Since FOR 1(WMO001) to NEXT 1lis
prioritized, jump will not be performed
NEXT 1 over NEXT 1 from FOR 2 to NEXT 2.
Program At thistime, NEXT 2 generates a FOR 2
undefined error.
When WM002 #0
FOR 2 will not do anything.
Therefore, NEXT 2 will generate a FOR
2 undefined error.

5] Itispossibleto escape from a FOR to NEXT loop
using ajump command.

FOR 1(WMO001) The FOR 1 to NEXT 1 loop is escaped
when X00000 turns on before the loop

CIMP 10(X00000 has been repeated for the set number of

NEXT 1 > repeats (content of WMO001).

LBL10

6] FORto NEXT may be nested upto 5 levels. When a
subroutine isincluded, 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)

« Nesting overflow error

NEXT 6
NEXT 5
NEXT 4
— NEXT3
NEXT 2
NEXT 1

7] Do not include a startup condition between FOR and
NEXT. If astartup condition is required, create a
circuit as shown below:

X 00000

— m— [Operation description]
—{Eor 1wimoon) H

When X00000 is off, program C is
repeatedly executed for the number
of WM 1 times.

Program C
When X00000 is on, program C is
— [ NEXT1 H not executed since ajump is
performed from JMP 1 to LBL 1.
LBL1
8] Thenumber of repeats may be modified within the
program.
WR0010=20
FOR 1(WR0010)
Program A
RO05
— WR0010=1
NEXT1 The content of WR0010
decrementsby 1 and a
Program B jump is performed to
FOR 1 (WR0010).

» When R005 is off
Program B is executed after program A is repeated
20 times.

« When ROO5 ison
The repeat counter WR0010 changesto 1, and since
the NEXT 1 processing subtracts 1 from it, the content
of WR0010 becomes 0. Therefore, the repeating of
program A is terminated and program B is executed.
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Item number Control commands-8 Name Call subroutine
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU***A| Other than
CALn DER | ERR | SD Vv c |EHCPUS™ gpcpygn| et
o 1] L] ° o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 20
Condition Steps 19| sl
CAL n — 2
23 | «
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
n |Codenumber O |0to 99 (Decimal)

Function

« |f the startup condition of CAL n is on, this commands executes the subroutine program (the program sandwiched by SB n
and RTS) of the same code number.

« |f the startup condition is off, the next program is executed.
o Upto5levelsof CAL (nesting) for another subroutine can be performed within a subroutine.
o Itispossibleto cal asubroutine from within an interrupt scan program.

Cautionary notes

o If anerror is generated during the execution of the command, an error code will be set in the special interna outputs R7F3
and WRFO015, and the following program will be executed.

Special internal output Error code Error description
R7F3=1 WRF015 HO0O013 SB undefined
HO0041 Nesting error

Instruction for use |

RO00 turns ROOO tur « When R0OOO is on, a subroutine program is executed by CAL n.
R0O00 ON OFF

After the execution, the program is re-executed from the code
-~

following the CAL n.

« When R0OO is off, the subroutine program is not executed, and the
next program is executed.

Other program

END
Subroutine program

RTS
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Item number Control commands-9 Name Start subroutine program
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
SBn DER | ERR | SD Vv Cc |EHCPUS™| gricpugs| et
o 1] ° L] o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 06
.65
Condition Steps 005! - Cl1sl o
SBn — 1
0.65
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
n [ Code number O |0to 99 (Decimal)

Function

« Thiscommand indicates the start of a subroutine program (processing is not performed).
e Theninthe SB n cannot be used multiple timesin the same program.

o Evenif astartup condition isused for SB n, it will be ignored.

o Alwaysuse SB nand RTSin pairs.

o Codethe SB nto RTS subroutine program after the END command.

Cautionary notes

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO00.

CPU error code | Special internal output Error code Error description
34 WRF001 HO0004 Duplicate definition of SB
H0013 SB undefined

Instruction for use |

¢ When CAL O isexecuted, SB 0 to RTSis executed as a subroutine.
¢ When CAL 1isexecuted, SB 1to RTSis executed as a subroutine.

END

w0 ]

Subroutine 0 program

=1 ]
Subroutine 0.1 program
RTS

Ble
Ble
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Item number Control commands-10 Name End of subroutine program (RETURN SUBROUTINE)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
RTS DER | ERR | SD Y% c |EHCPUS™ gl cpyse | left
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 5
1| «
Condition Steps 17| 38 |
RTS — 1
16.7 | <
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
Function

o Thiscommand declares the end of a subroutine program.

« When this command is executed, the program is resumed starting from the line following the CAL h command that called
the subroutine.

o Do not set a startup condition for this command.

Cautionary notes

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO0O.

CPU error code | Special internal output Error code Error description
HO011 RTS undefined
34 WRF001 HO0020 RTS areaerror
H0030 RTS startup condition error

Instruction for use |

RO0O D3y 3 1]  Program execution when RO00 and R001 are both off
CALO . . .
2]  Program execution when RO00 is on and R001 is off
SEoes [SBO | CAL 0isexecuted, then the subroutine O program is executed.
ROOL CAL 1isnot executed, the subroutine O program is terminated and the
program
— execution is returned to the code following the CAL 0.
Subroutine 0 program .
.................. : 3]  Program execution when RO00 and R001 are both on
SB 1 CAL 0isexecuted, then the subroutine O program is executed.
Subroutine 1 program CAL 1 isexecuted, then the subroutine 1 program is executed.
RTS
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.
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Item number Control commands-11 Name Start interrupt scan program (INTERRUPT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
INT n DER | ERR | SD Vv Cc |EHCPUS™| grcpugs| et
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 06
.65
Condition Steps 005! - Cl1sl o
INT n — 1
0.65
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | S
RCU, CT
n |[Interrupt priority O |[0to 2 (Decimal)

Function

o Thiscommand declares the start of an interrupt scan program.

o n=0to 2indicates aperiodical interrupt scan.

o Itissettothe 10 ms periodic scan when n=0, 20 ms periodic scan when n=1, and 40 ms periodic interrupt scan when n=2.
o The smaller the number n, the higher the interrupt priority.

o AlwaysuseINT nand RTI in pairs.

o Evenif astartup condition is used for INT n, it will beignored.

o CodetheINT nto RTI subroutine program after the END command.

e TheninINT n cannot be used multiple times within the same program.

Cautionary notes

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO00.

CPU error code | Special internal output Error code Error description
34 WRF001 HO005 Duplicate definition of INT
H0014 INT undefined

o The progress value is updated when the timer command is expected in the EH-CPU448. Therefore, if a program that does
not scan the timer command execution section after the timer is activated is created using the interrupt scan, the timer may

not turn on correctly. (The timer does not turn on correctly when the time that does not scan the timer command execution
section exceeds the time calculated by multiplying the time base by 65,535.) Note that the previous progress value is also
retained until the timer command is executed.

Instruction for use

o The program between INTO and RT]I is started and executed every 10 ms.

J INT O scar

10 ms interrupt scan program
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Item number Control commands-12 Name End interrupt scan program (RETURN INTERRUPT)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
RTI DER | ERR | SD Y% c |EHCPUS™| epcpugs|  left
L] [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
5
Condition Steps g | ol
RTI — 1
5
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
Function

o Thiscommand 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.

o Do not set a startup condition for this command.

Cautionary notes

« Thiscommand is checked prior to execution, and when thereis an error, the following error codeis set in the special
internal output WRF001. Also, the CPU error code “34” is set to specia internal output WRFO0O.

CPU error code | Special internal output Error code Error description
H0012 RTI undefined
34 WRF001 H0021 RTI areaerror

HO0031 RTI startup condition error

Instruction for use |

_ o A 0.01stimer iscreated using 10 msinterval interrupts.

00000 « WMOOO is used for the set value, WR000O for the progress value and
A A — W;ég)fgo R00O for the timer coil.

« When X00000 is off, the progress value and timer coil are cleared.

_XO|O o When X00000 is on, the progress value increments by 1 every 10 ms.
WMOOO] R000 o Thetimer cail isturned on upon WMO000<=WRO0000.
~[ <= J O— SET
WR0000
RTI
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Syntax of SB n, RTS, INT n and RT1
1] A subroutine can be programmed between anormal scan 5] Itisalso possibleto program asubroutine with
and interrupt scan, between two interrupt scans, or after multiple entry points and one exit.
the fina interrupt scan.
SB 1
JMP1
head SB1 SB2 SB 3
Progrem 1 Subroutine 1 MP1 MP1 82
Normal scan END RTS L l J MP1
- v ¥
Interrupt [ INT 1 R
scan RTI % 10
Interrupt INT 2 RTS
scan [ RTI Subroutine 11
- RTS
=
Program end - Subroutine 12 . . . .
% RTS 6] Itisalso possibleto program ainterrupt scan with
many entry points and one exit.
2] Program the subroutine start (SB n) and subroutine end NTO NTT ™~
(RTS) commands without specifying startup conditions.
IMP 1] l IMP1
LBL1
Startup SBn
gondition | RTI
Program RTI
* The RTS startup condition error will . _ )
St occur during operation pre-processing. 7] Nesting of subroutinesis allowed up to 5 levels.
Istlevel 2ndlevel 3rdlevel 4thlevel 5thlevel
. SB1
3] Program theinterrupt scan start (INT n) and scan complete SB 20 r ¥
(RTI) commands without specifying startup conditions. CAL 30 S8 30 SB 40 33'50
CAL 20 CAL 40 CAL 50|
RTS RIS
RTS
Sawp | INT DL RTS
condition RTS
Program
Startup RTI Program head
condition END
(1) Asshown to the left, the subroutine
i program order and nesting order have
4] The same subroutine can be called from anormal scan, no relationship.
interrupt scan or subroutine. NTO
RTI
Program head
SB 40
Normal scan CAL1 %Bl'go
B2 RTS
Subroutine 2 CAL1
RTS —l
v
. SB1
Subroutine 1
RTS
INI O
Interrupt scan CAL1
RTI
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Item number Transfer commands-1

Name

Genera-purpose port transmission command

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |EH-CPU4* |EH-CPU**A| Other than
TRNSO(d, s, 1) DER | ERR | SD Vv Cc |EHCPUS™| grcpugs| et
: [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 57 | 571
Condition Steps 61 | 589 168 |1.301
TRNSO(d, s, t) — 5
142 (1,465
Bit Word Double word
R, |TD,sSs, WR, bR, | §
Usable 1/0 X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR cu, WM oM | 8
RCU, CT
d |Moduleloading location O
s [Head of parameter area O suses up to s+14.
t |Head of communication O t usesup to t+11.
control bit
Function
(1) Thisisacommunication command for general-purpose seria ports used in the CPU ladder program.
(2) TheWY towhich an arbitrary 1/O isassigned isset in d. (Sincethisis used asadummy, it is possible to set open n
pointsto aslot that does not actually exist.)
(3) sisusedto set the head I/0 number of the parameter area, in which various communication parameters (head and size of
communication data area, timeout value, receiving data length, transmission code and transmission parameter) are set.
(4) tisused to set the head I/0O number of the communication control bit area, in which the start of communication, control
bits for initial settings and the determination as to whether or not the communication ended properly are stored.
(5) The TRNS 0 command is a command to perform reception after transmission.
(6) Areadescription of s
s 1] Return code 1] Returncode:  Setinthelower 8 bits of the execution result of
stl 2] System area the TRNS 0 command as follows:
— — Normal completion - O
(Cannot be used by the user) Abnormal completion - # 0
3 i i .
St 3] Timeout time 2] Systemarea:  Used by the system processing of the TRNS 0
St | 4] Head /O of transmitting _] command when the command is executed.
dataarea This area may not be used by the user.
s+6 5] Sizeof transmitting data area /\ Don't set some value in this area by the program, the force
$*7 | 6] Head I/O of receiving | set, and so on. A serious falure occurs in the CPU, and a
d movement is suspended.
ata area
s+9 7] Size of receiving data area 3] Timeouttime: Designates the timeout time from the start of
) 8] Receiving data length TRNS 0 command execution to completion, as
o1 9l Start cod follows:
12 ] code 0:  Timeout check isnot performed.
S 10] End code #0: x 10mstimeout check is performed (The
$t13 | 11] Transmission speed maximum possible set value is HFFFF.).
stl4 12] Transmission format

I:I : User write-prohibited area

|:| : User setting area
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4] Head /O of transmitting data area:
When transmitted by the TRNS 0 command, designates the type and number of the head 1/0 of the areain which
transmitting datais stored.

st+4 «————— Type WR — HOO0A
s+5 R WL —» HO00B
WM —> H000C

1/0 No. : HO000 to HFFFF

5]  Sizeof transmitting data area:
The size of the transmitting data area is designated in word units.

6] Head /O of receiving data area:
Designates the type and number of the head 1/O of the areain which the response data, with respect to the
command or data transmitted, is stored (the area composition is the same as the transmitting data area).

7]  Sizeof receiving data area:
The size of the receiving data areais designated in word units.

8]"1 Receiving data length:
Recelving data length is designated in byte units. However, do not exceed the maximum value (256 bytes) or the
receiving dataarea. If either is exceeded, DER isequal to “1” and ends abnormally.

9]"! Start code:
Designates the receiving start code.

b15 b7 b0
ITTTTTTI

= | T I
X —>
% L Start code (designate in HOO to HFF)
o
= = 0: Do not perform receiving by start code designation (b0 through b7 are ignored)
» =1: Perform receiving by start code  desianation

10]"*End code:
Designates the receiving end code.

b15 b7 b0
I'TTTTTI
| Ll 0

—>

\\ End code (designate in HOO to HFF)
=0: Do not perform receiving by end code designation (b0 through b7 are ignored)

=1: Perform receiving by end code designation

11] Transmission speed:
Designates the transmission speed.

Baud rate Set value
19200 bps HOO006
9600 bps HOO005
4800 bps HO0004
2400 bps HO0003
1200 bps H0002
600 bps HO001
300 bps HOO000
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12] Transmission format:
Designates the transmission format.

Transmission code Set value
7-bit even parity, 2 stops HO000
7-bit odd parity, 2 stops HO0001
7-hit even parity, 1 stop HO0002
7-bit odd parity, 1 stop HO0003
8-hit no parity, 2 stops HO0004
8-hit no parity, 1 stop HO005
8-hit even parity, 1 stop HO0006
8-hit odd parity, 1 stop HO007

*1 The following four types of data communication methods can be designated depending on the settings of 8]
through 10].

() Designation by the start code and receiving data length "
(i) Receiving data structure

<+—— Recdving datalength —»

|4| : ............ : |
Start code <«— lbyte

(i) Parameter settings

S+10 (8] Receiving datalengthl —— > 1 < n < 256 (within the receiving data area size)

S+11  |9]Start code b15 bl4 b8 b7 b0
o2 (e | — > [1] BERERRE
(H80**) ~ Startcode - (HOOto HFF)
b15 bl b0
| 0 | Any data | "-T
. . * [2])
(b) Designation by the start and end codes 2 <
(i) Receiving data structure S
z
<+—— Receiving data (within the area size) —» E
[al | [4]
Start code L End code

(i) Parameter settings

S+10 |8] Receiving datalengthl ——>  Arbitrary length (the number of receiving data must be within the area size)

S+11  |9] Start code p15 bi4 b8 b7 b0

T T T T T 11
S+12  |10] End code 1 |||||||||
(H80**) « Statcode - (HOOto HFF)
1 I A
(H80**) ~ End code - (HOOtoHFF)

(c) Designation by the end code
(i) Receiving data structure
<«—— Recelving data (within the areasize) —»

| L+ ]

End code
*2  When receiving data by specifying a start code, the receive buffer may overflow if datawith adifferent start codeis
sent from the connected device. If this occurs, the data reception will not be executed. Make sure the specified start
code is the same as the one used at the connected device.

(i) Parameter settings
S+10 (8] Receiving datalength) ——>  Arbitrary length (the number of receiving data must be within the area size)
S+11  |9] Start code _I_. bl5 bl4 b0
S+12 |10] End code | 0 | Any data |
bl5 bil4 b8 b7 b0
| TT T T T 11 |
1 L1
(H80**) ~ Endcode - (HOOtoHFF)
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(d) Designation by receiving data length
(i) Receiving data structure

<+—— Receiving datalength —»
| I I

(i) Parameter settings

S+10  [8] Receiving datalength] ——> 1< n < 256 (within the receiving data area size)

S+11 9] Start code _I_> pl5 bild4 b0
T

S+12  |10] End code | 0 | Any data | |

bl5 bild4 b0

| 0 | Any data |

Priority order among start code, end code and receiving data length

Start code 0 1 0 1
End code 0 0 1 1
Action Receives according | Received according | Receives according | Receives according
tothereceiving data | to the start code and | to the end code to the codes (data
length receiving data length length is ignored)
(7) Description of areat
t+11 t

12| 109 |8 |7 |els |ala ]2 |y] D:Bitsetbytheuser

1] Communication execution:
Thisbit is set to “1” when the communication is performed using the TRNS 0 command. After communication is
completed, the TRNS 0 command resets the areato “0.”

2] Normal completion:
Thisbit isset to “1” when communication started by the TRNS 0 command ends normally. Also, the TRNS 0
command resets this bit to “0” when communication is commenced.

3]  Abnormal completion:
Thisbit isset to “1” when communication started by the TRNS 0 command ends abnormally. Also, the TRNS 0
command resets this bit to “0” when communication is commenced.

4] Initialization request:
Thisbitisset to “1” when the TRNS 0 command isinitialized. If an initialization request is issued during
transmission, communication is terminated forcibly.

5] Initiaization end:
Thisbit is set to “1” when theinitialization of the TRNS 0 command is completed normally. At thistime, 4]
initialization request isreset to 0.”

6] Continuation:
Thisbitisset to “1” when receiving dataimmediately after transmission is complete. After the communication, the
TRNS 0 command resets this bit to “0.”

7]  Parity error:
Thisbit isset to “1” when aparty error occurs during communication.

_|
3
Z
o
o
=
I

=

8] Framing error:
Thishit isset to “1” when aframing error occurs during communication.
9] Overrun error:
Thishit isset to “1” when an overrun error occurs during communication.
10] Timeout:
Thisbit is set to “1” when acommunication times out.
11] Input buffer full:
Thishit isset to “1” when the receiving buffer isfull.
12] Conflict error:
Thisbit isset to “1” when multiple TRANS 0 commands are started simultaneously in the user program, or when a
TRANS 0 command and a RECV 0 command are started simultaneously. This forces the communication to
terminate.
The TRNS 0 command resets 7] through 12] to “0” during initialization or when the TRNS 0 command is started.
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Supplement

« When the CPU receives data from a connected device after reception in your system, if reception is executed with the
RECV 0 command after the completion of transmission with the TRNS 0 command, the reception data may not completely
be received depending on the timing.

In such systems, it is recommended that you set 6] Continuation bit to “1” and specify the reception mode after
transmission.

(8) Description of the transmitting data area

Thisisthe areato store the data to be transmitted by the TRNS 0 command. Set the data to be transmitted according to
the following structure:

1]  When even number of bytes 2] When odd number of bytes
are transmitted are transmitted
Number of bytes to be transmitted (N) Number of bytes to be transmitted (N) t
1st byte 2nd byte 1st byte 2nd byte
3rd byte 4th byte 3rd byte 4th byte
5th byte 6th byte 5th byte 6th byte
7th byte 8th byte 7th byte 8th byte Transmitting data area
to to
N-2th byte N-1th byte
N-1th byte Nth byte Nth byte (Invalid data)
v

(9) Description of the receiving data area

Thisisthe areato store the response with respect to the data transmitted by the TRNS 0 command. Thereceived datais
set according to the following structure:

1]  When even number of bytes 2] When odd number of bytes
arereceived arereceived =
Number of bytes to be received (N) Number of bytes to be received (N) 1 ;
1st byte 2nd byte 1st byte 2nd byte 8
3rd byte 4th byte 3rd byte 4th byte E
5th byte 6th byte 5th byte 6th byte
7th byte 8th byte 7th byte 8th byte Receiving data area s
to to
N-2th byte N-1th byte
N-1th byte | Nth byte Nth byte (Invaid data)
v

Cautionary notes |

e The TRNS 0 command initializes the internal work areawith one scan ON.
If there are startup conditions before the TRNS 0 command, the system software may not be able to execute initialization
processing normally. Therefore, do not specify startup conditions.
e Set 1] Communication execution bit of the TRNS 0 command at the second scan or later.
e Usethis command so that s+14 and t+11 do not exceed the I/O range*. If the I/O rangeis exceeded, DER isequal to “1”
and communication will not be executed.
* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
« Whenthereisan error in the parameters set by sto , there may be cases in which the CPU module error “52" isset in
specia internal output WRFOOO.
e« A CPU turnson an ER signa at the following timing.
- When communication practice was accepted normally.
e A CPU turns off an ER signd at the following timing.
- When an initials requirement was turned on during the communication. ( But, an ER signal is still on in the case after
communication is completed. )
- When a CPU did STOP during the communication and RUN was done &fter that. ( But, an ER signal is still onin the case
after communication is completed. )
- When time out occurred during the communi cation.
- When a g/t parameter was rewritten during the communication and it became arange error.
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Program example

R|7'|E3 R7E3: 1% scan ON
I WM103=0 ] Timeout = 0
WM 104 = HOO0A } WRO
WM 105 = HO000 Reserve area for data sending :
WM106 = 16 16 words from WRO
WM 107 = HOO0A
WM108 = H0100 } WR100 Reserve areafor datareceiving :
WM 109 = 256 256 words from WR100
wm 182 : 38002 Data receiving definition
WM10C = H800D Start code : HO2, End code: HOD
WM IOD_: 6 Communication speed : 19.2k bps
WMI0E =0 Format : 7 bits, even, 2 stoj
R5=1 : » ven, = Stop
R7E3
I I WR0 =9 1 Sent data : 9 bytes
WR1 = H0231 Inverter (SJ300/L300P) command
WR2 = H3830 FWD RUN for station No.18
WR3 = H3031 02313830303133380D
WR4 = H3338 (STX 18 00 1 38CR) [38=BCC]
WR5 = HOD0OO
Switch  DIFO RO
| | VN (S When the switch is ON, execution bit RO is ON, and
H H 4 datais sent out from CPU port.
R5
@ R5 enables data receiving from the other device.
TRNSO (WY10, WM100,R0) [ ?
o
o0
o=
2
Description g

Thisis asample program for communication with Hitachi inverter (SJ300/L300P).

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 CPU starts sending data.

After sending, CPU gets ready to receive response data from inverter, which is stored in WR100-.

Caution

- Parameter WX 10 of RECV 0 issample valuein case of input module is mounted on slot 1. Set right parameter according
to your 1/O configuration. (If input module is on slot 3, this should be WX30.)

- Dip switch must be general purpose port setting (2-OFF, 5-OFF).
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TRNS/RECV command return code list

Return code Name Description Corrective action
HOO0 Normal completion Transmitting and receiving completed O
normally.
H10 Module error *1 Watchdog timer error Check the module loading, then restart
power or replace the module.
H21 Range check error Thelast entry in parameterssand t exceed | Set each parameter areain the valid range.
the 1/O range.
H22 Transmitting area The head of the transmitting areaisnot set | Set the head of the receiving areain the
setting error correctly. valid range.
H23 Transmitting arearange [The last entry in the transmitting area Set the transmitting areain the valid
error exceeds the 1/0 range. range.
H24 Receiving area setting  [The head of the receiving areais not set Set the head of the receiving areain the
error correctly. valid range.
H25 Recelving arearange  |Thelast entry in the receiving area exceeds |Set the receiving areain the valid range.
error the 1/O range.
H26 Transmitting data The transmitting data length is set exceeding |Perform setting so that the transmitting
length setting error the transmitting area length. data length is within the transmitting area.
H27 Recelving data length | The receiving data length is set exceeding the|Perform setting so that the receiving data
setting error recelving area length. length is within the receiving area.
H28 Areaoverlap error *2 | Thereis an overlapped areafor parameters s |Set each area so there is no overlap.
and t, transmitting area and receiving area.
H30 Timeout *1 The communication processing did not Increase the set value or review the
complete within the set time frame. processing contents.
H40 Recelving areafull *3 |Receiving data has been stored to the Increase the receiving area.
maximum capacity of the receiving area and
there is no more open space.
H41 Parity error *4 Parity error has occurred during the
communication processing.
H42 Framing error *4 Framing error has occurred during the Verify the transmission path, data format,
communication processing. etc. of the general-purpose port.
H43 Overrun error Overrun error has occurred during the
communication processing.
H44 Conflict error TRNS O/RECV 0 has been started at two or  |Change the setting so that it does not
more |ocations simultaneously. startup at two or more locations
simultaneously.
H45 Parameter error The settings for TRNS O/RECV 0 baud rate, |Set thevalid value.
transmission code, etc. areinvalid.
H46 Port designation error  |TRNS 0 or RECV 0 was started when a Check port settings.
general -purpose port was not designated.
H55 Line disconnection No carrier is set during call origination Check line connection
H80 Module specific error | The high-function module detected an error. |Refer to the user’s manual of each module.
*1  Sincethel/F designations of various high-function modules are identical from the stand point of the TRNS or
RECV command, it is not possible to determineif the intended typeis used. Therefore, no error indicating that
the command and the modul e are mismatched is returned. However, when communication cannot be established
due to discrepancy in the register configuration or the handshake bit location, atimeout error (if timeout has been
designated) or amodule error is returned as the error code.
*2  Thereturn code for an area overlap error is H28, but when there is an area overlap as shown below, the return
code may not be displayed as H28, so exercise caution.
TRNSn(d, s, t)
L
bs | boj
t+1 ] t
A 4
tv2], Abnormal completion bit
If the head area of s and thet area are overlapped, H28 is set in the head area of s, but the abnormal completion
bitissetto “1” at the same time, making the value appear as H21.
*3 Itisset for the amount of the receiving area size (maximum 256 bytes).
*4  While receiving, the receiving datais not guaranteed.
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Item number Transfer commands-2 Name General-purpose port receiving command
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
RECV 0 (d, s, t) DER | ERR | SD v c |EHCPUS™ g cpyge|  left
: [ ] [ ] [ ] L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 57 | 579
Condition Steps 61 | 365 171 |1.305
RECV 0 (d, s, 1) — 5
142 11,479
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR,CU, WM oM™ | 8
RCU, CT
d |Moduleloading location O
s [Head of parameter area O uptos+14.
t |Head of communication O uptot+11.
control bit
Function

(1) Thisisacommunication command for general-purpose seria ports used in the CPU ladder program.
(2) A WX towhich an arbitrary /O isassigned isset ind.

(3) sisused to set the head I/O number of the parameter area, in which various communication parameters (head and size of

transmitting and receiving data area, timeout value, receiving data length, transmission code and transmission parameter)
are set.

(4) tisused to set the head I/O number of the communication control bit area, in which the start of communication, control
bitsfor initia settings and the determination as to whether or not the communication ended properly are stored.

(5) The RECV 0 command isacommand to perform reception after transmission.

(6) Areadescription of s.

s 1] Return code 1] Returncode:  Setinthelower 8 bits of the execution result of
sl 2] System area the RECV 0 command as follows:
(Cannot be used by the user) Normal completion 0

s3 3] Timeout time Abnormal completion — # 0

s 4] Head 1/0 of transmitting 2] Systemareas  Used by the system processing of the RECV 0
B deta area ] command when the command is executed.

This area may not be used by the user.

st+6 5] Size of transmitting data area

s+7 6] Head 1/0 of receiving /\ Don't set some value in this area by the program, the force
— ] set, and so on. A serious failure occurs in the CPU, and a

dataarea movement is suspended.
st+9 7] Sizeof receiving data area

3] Timeouttime: Designatesthe timeout time from the start of
RECV 0 command execution to completion, as
follows:

s+10 8] Receiving datalength
s+11 9] Start code

st12 10] End code

s+13 11] Transmission speed

0:  Timeout check isnot performed.

#0: x 10 mstimeout check is performed (The
stl4 | 12] Transmission format maximum possible set value is HFFFF.).

I:I : User write-prohibited area

I:l : User setting area
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4] Head /O of transmitting data area:
When transmitted by the RECV 0 command, designates the type and number of the head 1/0 of the areain which
transmitting datais stored.

s+4 «— 1 Type: WR —»HOO0A
st5 R WL —»H000B
WM—>H000C

1/0 No. : HO000 to HFFFF

5]  Sizeof transmitting data area:
The size of the transmitting data area is designated in word units.

6] Head /O of receiving data area:
Designates the type and number of the head 1/0 of the areain which receiving datais stored (the area composition
is the same as the transmitting data areaq).

7]  Sizeof receiving data area:
The size of the receiving data areais designated in word units.

8] Receiving datalength:
Receiving data length is designated in byte units. However, do not exceed the maximum value (256 bytes) or the
receiving data area. If either is exceeded, DER isequal to “1” and ends abnormally.

9] Start code:

Designates the receiving start code. “*

b15 b7 b0
T TTTTTI =
| Ll d
— )
L Start code (designate in HOO to HFF) o
>
0: Do not perform receiving by start code designation (b0 through b7 are ignored) 8
12

1: Perform receiving by start code designation

10] End code:
Designates the receiving end code.

b15 b7 b0
FTTTTTTd
| I
——>
L End code (designate in HOO to HFF)
0: Do not perform receiving by end code designation (b0 through b7 are ignored)

1: Perform receiving by end code designation

11] Transmission speed:
Designates the transmission speed.
Seethe TRNSO.

12] Transmission format:
Designates the transmission format.
Seethe TRNSO.

Designate 4] and 5] when transmitting after receiving by the RECV 0 command.

*1  When receiving data by specifying a start code, the receive buffer may overflow if datawith a different start codeis
sent from the connected device. If this occurs, the data reception will not be executed. Make sure the specified start
code is the same as the one used at the connected device.
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(7) Areadescription of t

t+11 t
| |12]|11]|10]|9]|8]|7]5]-3] |2] D:Bitsetbytheuser

1] Communication execution:
Thishit is set to “1” when the communication is performed using the RECV 0 command. After communication is
completed, the RECV 0 command resets the areato “0.”

2]  Norma completion:
Thishit isset to “1” when communication started by the RECV 0 command ends normally. Also, the RECV 0
command resets this bit to “0” when communication is commenced.

3]  Abnormal completion:
Thisbit is set to “0” when communication started by the RECV 0 command ends abnormally. Also, the RECV 0
command resets this bit to “0” when communication is commenced.

4] Initiaisation request:
Thishitisset to“1” when the RECV 0 command isinitialised. If aninitialisation request isissued during
transmission, communication is terminated forcibly.

5] Initialisation end:
Thisbit isset to “1” when the initiaisation of the RECV 0 command is completed normally. At thistime, 4]
initialisation request isreset to “0.”

6] Continuation:

Thishitisset to “1" when transmitting after receiving is complete. After the communication, the RECV 0
command resets this bit to “0.”

7]  Parity error:
Thishitisset to “1" when aparty error occurs during communication.

8]  Framing error:
Thishitisset to“1” when aframing error occurs during communication.

9]  Overrun error:
Thishitisset to“1” when an overrun error occurs during communication.

10] Timeout:
Thisbit isset to “1” when a communication times out.

11] Input buffer full:
Thishitisset to “1" when the receiving buffer isfull.

12] Conflict error:
Thishitisset to“1” when multiple RECV 0 commands are started simultaneously in the user program. This forces
the communication to terminate.

The RECV 0 command resets 7] through 12] to “0” during initialisation or when the TRNS 0 command is started.

(8) Description of the transmission and receiving data area
Seethe TRNSO.

Supplement

« If the CPU transmits data from a connected device after reception in your system, it is recommended that you set
6] Continuation bit to “1” and specify the transmission mode after reception.
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Cautionary notes

e TheRECV 0 command initializes the internal work area with one scan ON.
If there are startup conditions before the RECV 0 command, the system software may not be able to execute initialization
processing normally. Therefore, do not specify startup conditions.

o Set 1] Communication execution bit of the RECV 0 command at the second scan or later.

o Usethiscommand so that s+14 and t+11 do not exceed the I/O range*. If the I/O range is exceeded, DER isequal to “1”
and communication will not be executed.

* For /O ranges, refer to the P3-6 and P3-7 performance specification table.
o When the parameters set for s and after are abnormal, there may be cases when “52” isindicated on the CPU module error
display.

Program example

R|7 Fs R7E3: 1% scan ON
[ WM103=0 ] Timeout =0
WM 104 = HO00A
WM 105 = HO000 Reserve area for data sending :
WM106 = 16 16 words from WR0O
WM 107 = HOO0A }
WM 108 = H0100 Reserve area for data receiving :
WM109 = 256 256 words from WR100
wm igg : a%OOZ Data receiving definition
WM10C = 0 Data length 20 bytes, Start code : HO2
wm 182 :g Communication speed : 19.2k bps
Format : 7 bits, even, 2 stop
R7E3
| |
[ WR0=4 | Sent data
WR1 = H0630 06 3031 0D
WR2 = H310D ACK 01 CR
Switch  DIFO RO
| | N S When the switch is ON, execution bit RO is ON, and
I H =4 CPU gets ready to receive data.
R5
@ R5 enables data sending after data receiving.
RECV 0 (WX10, WM100, RO) [ |
Description

RECV 0 parameter and sent data are configured at 1% scan by R7E3 contact.
When the switch is ON, execution bit RO is ON, and CPU gets ready to receive data receiving.
Data ACKO1CR (0630310D) is sent back from CPU after data receiving.

Caution

- Parameter WX 10 of RECV 0 issample valuein case of input module is mounted on slot 1. Set right parameter according
to your 1/O configuration. (If input module is on slot 3, this should be WX30.)

- Dip switch must be general purpose port setting (2-OFF, 5-OFF).
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Item number Transfer commands-5 Name Telecommunication command '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |gH-cpu4** |EH-CPU**A| Other than
TRNS8(d, s, 1) DER | ERR | D | V c |FOPYT [ecpuae| oM
1 [ J [ ] [ J [ ] Ave | Max| Ave | Max| Ave | Max
Command format Number of steps
68 | 532
Condition Steps
128 | 602
TRNS8(d, s, 1)
— 5 153 1,100
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR cu, WM oM | 8
RCU, CT
d |Moduleloading location O
s [Head of parameter area O suses up to s+10.
t | Head of communication O t usesup to t+13
control bit
Function

(1) Thisisacommunication command for controlling the modem that is used by the CPU’ s ladder program.

(2) SettheWY towhich an arbitrary 1/0 isassigned in d. (Since thisis used as adummy, it is possible to set open n points
to adot that does not actually exist in I/O assignments.)

(3) For s, set the head 1/0 number of the parameter areain which various communication parameters (control type, head and
size of transmission data area, transmission code and transmission parameter) are specified.

(4) Fort, set the head 1/0 number of the communication control bit areain which the start of communication, control bits
for initial settings and the result as to whether or not the communication ended properly are stored.

(5) Description of areas

1] Returncode: The execution result of the TRNS 8 command is
set in the lower 8 bits as follows:

S 1] Return code Normal completion - 0O
s+1 2] System area Abnormal completion —» # 0
— — 2] Systemarea:  Used for system communication of the TRNS 8
Cannot be used by the user .
( y ) command when the TRNS 8 command is
s+3 | 3]Control type executed.
s+4 | 4]Head I/O of transmission This area cannot be used by the user.
[ dataarea ] /\ Don't set some value in this area by the program, the force set,
and so on. A serious failure occurs in the CPU, and a
s+6 5] Size of transmission data area movement is suspended.
s+7 | 6|Did interval 3] Control type:  Specify the control type of the TRNS 8
s+8 | 7] Non-response monitor time command.

1: Dedicated/general switch request
General/dedicated switch request
TEL origination request

TEL disconnection request

Line connection check

s+9 | 8] Modem-PLC transmission speed

s+10 | 9] Transmission format

I:l : User write-prohibited area
|:| : User setting area

T: Supported by EH-CPU ***A/448/516/548 only.
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Function

4] Head /O of the transmission data area:
Set the command to be sent to the modem with the TRNS 8 command. Specify theinitialization command if
initialization is required when a dedicated/general switch request is made, the type and number of the head 1/0 of
the areain which the originating telephone number is stored.

s+4 < Type. WR - HOO0A
$+5 WL _ HOOOB
T WM — HO00C

1/0 No.: H0000 to HFFFF

5] Transmission data area size:
Specify the size of the transmission data areain units of words.

6] Did interval:
Set the dial wait time for the second and subsequent diaing.
=0: 5 sec.
#0: Waits until the next dial with atime of x1s.
7]  Non-response monitor time:
Specify the timeout time after acommand is issued to the modem.
=0: 10 sec.
#0: Times out with atime of 1s.

8] Modem-PLC transmission speed:
Specify the transmission speed between the modem and PLC.

Baud rate Setting value é
115.2 kbps HO0009 e
57.6 kbps HO008 E
38.4 kbps HO0007

19.2 kbps HO0006

9600 bps HO005

4800 bps H0004

2400 bps H0003

1200 bps H0002

600 bps HO0001

300 bps HO000

9] Transmission format:
Specify the transmission format.

Transmission code Set value
7-bit even parity, 2 stops HO000
7-bit odd parity, 2 stops HO0001
7-hit even parity, 1 stop HO0002
7-bit odd parity, 1 stop HO0003
8-hit no parity, 2 stops HO0004
8-hit no parity, 1 stop HO005
8-hit even parity, 1 stop HO0006
8-hit odd parity, 1 stop HO0007
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Function

(6) Description of areat

t+13 t

[ |wlwawlwlalalalalalaiglalaly] D:Bitsetbytheuser

1]  Communication execution:
Thisbit isset to “1” when the communication is performed using the TRNS 8 command. After communication is
completed, the TRNS 8 command resetsthe areato “0.”

2]  Normal completion:
Thisbit isset to “1” when communication started by the TRNS 8 command ends normally. Also, the TRNS 8
command resets this bit to “0” when communication is commenced.

3] Abnormal completion:
Thisbit isset to “1” when communication started by the TRNS 8 command ends abnormally. Also, the TRNS 8
command resets this bit to “0” when communication is started.

4]  Being connected (2 bits):
Sets the line status. When an originating call is being connected, “01” is set. When aincoming call is being
connected, “10” is set. If nothing is connected, “00” is set. The TRNS 8 command resets this bit to “00” when
communication is starts. This hit is set when communication is completed normally.

5] Dia busy:

Thisbitisset to“1” when dia busy is detected after call origination.
6] Linebusy:

Thisbit isset to “1" when line busy is detected after call origination.
7] Received:

Thishit isset to “1” when acall is received when a switch request or originating request is made.

8] Noresponse:
Thisbit isset to “1” when there is no response after dedicated/general switching.

—
ps)
zZ
(0]
oo

=

»

=

9] Parity error:
Thishit isset to “1” when a party error occurs.
10] Framing error:
Thisbit isset to “1” when aframing error occurs.
11] Overrun error:
Thishit isset to “1” when an overrun error occurs.
12] Dedicated port being connected
Thisbit isset to “1" when the dedicated port is being connected after a switch request is made.
13] Contension error:
Thisbit isset to “1” when multiple TRANS 8 commands are started simultaneously by the user program, or when
the TRANS 0 and RECV 0 commands are started simultaneously. This forces the communication to terminate.

The TRNS 8 command resets 5] through 13] to “0” when the TRNS 8 command is started.
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Function

(7) Description of the transmission data area

This area stores the data to be transmitted to the modem with the TRNS 8 command, and is used for the initialization
command and call origination. Set the data to be transmitted according to the following format:

1] When even number of bytes are transmitted 2] When odd number of bytes are transmitted
Number of bytes to be transmitted (N) Number of bytes to be transmitted (N) A
1st byte 2nd byte 1st byte 2nd byte
3rd byte 4th byte 3rd byte 4th byte Transmission
dataareasize
5th byte 6th byte 5th byte 6th byte
7th byte 8th byte 7th byte 8th byte
N-2th byte N-1th byte
N-1th byte Nth byte Nth byte (Invalid data)
v
(i) When theinitialization command is required during dedicated/general switch request
Specify the initialization command excluding the head AT.
(Example) Initialization command: To send ATEOQOVO & CI &Sl to the modem
HOO0C Set the following values when the modem is initialized*: =
H45 (E) H30 (O) Result code: Output tl):
Display format of result code: Numeric format k=)
H51 (Q H30 (O) Echo back: None 2
H56 (V) H30 (O) DR signd: Alwayson g
H26 (&) H43 (C) CD signal control:  Follows the carrier of the opposite modem -
H31 (1) H26 (&) ER signal control: E)I :;(f)nnectsthe line by switching from on
H53 (9 H31(1) *  The model may not operate normally if it is used with settings

other than above. Be sure to set the model correctly by referring
to the instruction manual of your modem.

(i) When theinitialization command is not required during dedicated/general switch request
Only AT can be sent by setting the transmission size to zero.

HO000
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Function

(iii) For call origination

Specify the telephone numbers to be dialed for call origination. Multiple numbers may be specified by delimiting each
number with a space (H20). If two consecutive spaces are entered, it is considered that no telephone numbers are present
thereafter. If a spaceis entered at the beginning, no call origination will be performed.

To redial the same telephone number, specify the same telephone number for the number of times to be called.

To redial different telephone numbers, specify different telephone numbers.

(Example) To dial TEL 03-1111-2222 three times

H0020
H30(0) H33(3)
H31(1) H31(1)
H31(1) H31(1)
H32(2) H32(2)
H32(2) H32(2)
H20() H30(0)
H33(3) H31(1)
H31(1) H31(1)
H31(1) H32(2)
H32(2) H32(2)
H32(2) H20()
H30(0) H33(3)
H31(1) H31(1)
H31(1) H31(1)
H32(2) H32(2)
H32(2) H32(2)

Notes |

e Usethis command so that s+10 and t+13 do not exceed the 1/O range*. If the 1/O range is exceeded, DER isequa to “1”
and communication will not be executed.
* For the 1/0 ranges, see the EH-CPU448 Performance Specifications Table on page 3.

« Control type

1] Dedicated/general switch request
Switches communication from the dedicated port communication to the general port communication. When the
switching is completed normally, the general port is enabled. If an error occurs, the switching will not be performed. If
the initialization command is required for the modem, the initialization command can be specified. If it is not required,
set the transmission size to zero. This can be executed only when the line is being disconnected.

2] General/dedicated switch request
Switches communication from the general port communication to the dedicated port communication. If this switching is
done while the line is being connected, the transmission speed and transmission format specified for the general port
must match those for the dedicated port.

3] Cal origination request
Performs a call origination to the specified telephone number.

4] Call disconnection request
Performs a call disconnection. Both the dedicated port and general port can be disconnected. When the disconnection is
completed normally, the dedicated port is enabled.

5] Line connection check
Checks the line connection status.
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Line status Mode
Not connected Dedicated port
Dedicated/general switch request -------------------------------------------} --------------------
Call origination request ____________X ___________________________________________________
Being connected Genera port
Line connection check - __________{_ ________ ) ___.
Call disconnection request -------------X------------------------------X -------------------
Dedicated port
Not connected
Dedicated/general switchrequest  ___________ | _______ _ e .. ___ o _
A -
] General port @
Being connected )
Call origination request ------------X --------------------------------------------------- 3
e
'_
Line connectioncheck ______________{ ____ _____ __ _____ .\ oo ______.
Dedicated/general switch request -------------------------------------------X --------------------
Dedicated port
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Dedicated port being connected  Line check Part 1

Line status Mode

Being connected Dedicated port

Line connectioncheck - - - - -}

Dedicated port being connected  Line check Part 2

Line status Mode
Being connected Dedicated port
Line connection check - - - - o ..
Call disconnection request -------------X --------------------------------------------------
Not connected
Dedicated/general switch request --------------------------------------------X -------------------
Call origination request ““““““X ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
Being connected Genera port
Lineconnectioncheck ===~~~ "~~""""[~"""TTTTTTTTTTTTTTToTTooo oo oo oo oo oo oo s s s s e e
Call disconnection request """"""‘X"""““““““““““““X ““““““““““
Not connected Dedicated port
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Dedicated port being connected  Call origination

Dedicated/general switch request ------

Call disconnection request ------

Call origination request

RING

Line status

Not connected

RING

Mode

Dedicated port

Dedicated port

Call termination (ring reception) check is not performed before the AT command is issued.
It may result in either normal completion or abnormal completion (line busy, termination detected, no response). In case of

abnormal completion, retry the operation.
When changed from RUN to STOP:
The port mode is set to the dedicated port.

If amodem is connected using the general port, the line will be placed in the disconnected status.

ATXXX

If the port is the dedicated port, no status change will occur.
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Error code

TRNS 8 error code list

Types of errors: 1] Dedicated/general port switch request, 2] General/dedicated port switch request,
3] Call origination request, 4] Call disconnection request, 5] Line connection check

Return code Error name Description Type of error
21h Range check error The s parameter and/or t parameter exceeded the 1/0 1], 2], 3], 4], 5]
range.
22h Transmission area The starting address setting of the transmission areais 1], 2]
setting error incorrect.
23h Transmission area The transmission area exceeded the 1/O range. 1], 2]
range error
26h Transmission data The transmission data length is longer than the 1], 2]
length error transmission area.
28h Areaoverlap The s parameter, t parameter and transmission areaare | 1], 2], 3], 4], 5]
overlapped.
41h Parity error A parity error occurred during result reception. 1], 2]
42h Framing error A framing error occurred during result reception. 1], 2]
43h Qverrun error An overrun error occurred during result reception. 1], 2]
44h Contention error More than one TRNS 8 command were started 1], 2], 3], 4], 5]
simultaneoudly.
The TRNS 8 command was started with the TRNS 0
command simultaneously.
The TRNS 8 command was started with the RECV 0
command simultaneously.
45h Parameter error The setting values of the baud rate, transmission format | 1], when abnormal
and control type areincorrect. type
46h Port specification The DIP switches are not set for modem connection. 1], 2], 3], 4], 5]
error
50h Dial busy Busy during call origination 2]
51h Line busy Line busy during call origination 2]
52h Termination detected | When switching or during call origination 1], 2]
53h No response The no-response time has reached without the response | 1]
of the AT command.
54h Dedicated port is Being connected to the dedicated port during switch 1]
being connected request.
55h Line disconnection No carrier is set during call origination. 2]
56h Abnormal modem Response from the modem is abnormal. 1], 2]
response
57h Abnormal port mode | The port mode was set to the dedicated port during 2]
origination.
58h Telephone number The telephone number set in the transmission dataarea | 2]
setting error started with a space. The number of datato be sent was
zero during origination.
59h Cannot switch from Switching to the dedicated port did not complete 5]
generd to dedicated normally.
port
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Program description
R7E3
_| I WR3=1 1 0001 To switch dedicated port to
1 scan ON wig = :"1*0 general purpose port, and
after RUN WR6 = 10 to |n|t|aI|z'e.
WRS8 = 10 Datasize : 10 words
WR9 =6
WRA =2
R7E3
— | WR10= 15 H 0002 Initializing AT command
1 scan ON WRl% = H45§8 "E0QOV0& C1& S0&D2"
WR12 = H51.
after RUN WR13 = H5630
WR14 = H2643
WR15 = H3126
WR16 = H5330
WR17 = H2644
WR18 = H3200
R7E3
— | WR23=3 H 0003 To dia
1 scan ON WR§4 = H/é\o Dataarea: WR30
WR25=H .
after RUN WR26 = 20 Datasize : 20 words
WR27 =10
WR28 =0
WR29=0
WR2A =0 =
n
R7IIE3 5
_| | WR30 =12 | 0004 Dialing number o
1 scan ON s "0474938719" z
= [=
after RUN WR33 = H3933
WR34 = H3837
WR35 = H3139
R7E3
—| { WM3=0 0005 General purpose port
1 scan ON WM4 =HC command TRNS 0
after RUN WMS5 = H10 Sent area: WM 10
WM6 =6 Received : WM20
WM7=HC '
WM8 = H20
WM9 =10
WMA =7
WMB =0
WMC=0
WMD =6
WME =2
R7E3
— | WM10=10 H 0006 Sent data
1 scan ON wm E = :ggﬁ "123456789"
after RUN WM13 = H3536
WM14 = H3738
WM15 = H3930
WM16 = H3132

5-165



Chapter 5 Command Specifications

Program description
R7E3
|
— | WR43 =4 7 0007 To disconnect line
1 scan ON wg‘é = 8
after RUN WRA6= 0
WR47 =0
WR48 =0
WR49=0
WR4A =0
R7E3
— | WR53 = 2 H 0008 To switch general
1 scan ON wggg = 8 purpose port to dedicated
after RUN WRS6 = 0 port.
WR57 =0
WR58 =0
WR59 =0
WR5A =0
R7E3
— | WR63 =5 H 0009 To check line
1 scan ON WR64 =0
WR65 =0
after RUN WRe6 =0
WR67 =0
WR68 =0
WR69 =0
WR6A =0
TRNSO (WYO0, WMO, LO) 1 0010
TRNS 8 (WYO0, WR60, R40) 17 0011
TRNS 8 (WYO0, WR40, R20) 1 0012
TRNS 8 (WYO0, WR20, R10) ] 0013
TRNS 8 (WYO0, WR50, R30) M 0014
TRNS 8 (WYO0, WRO, R0) 17 0015
Corlld't'on RO Execution switching
_| [ O 0016 dedicated port to general
. purpose port and initializing
Condition R10
_| I O 0017 Execution Dialing
Condition LO
_| | () 0018  Execution TRNSO
[ o/
Condition R20
_| I O 0019 Execution disconnecting line
Condition R30
_| I O 0020 Execution switching general
purpose port to dedicated
Corlldition R40 port
M\
0021
! A Execution checking line
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Item number | Fun commands-1 Name PID Initialization '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |gH-cpu4* | EH-CPU3*A| Other than
FUN 0 (9) DER | ERR | SD v c |EHCPYUS™ | gcpuse| oM
* (PIDIT (9)) ® ° ° ° ® Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 2930 | 5718
Condition Steps
1661|3154 4421|8493
FUN O (s) — 3
7,389 |12572
* (PIDIT (9))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
s |PID control table O WR only
Function

« TheFUN O (9) initializes the areain which the initialization set data required for PID operation is stored.
e The(s)inthe FUN 0 (s) isused to specify the head number of WR of the PID management table.

« If thereisan 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.

e Onceinitiaization is successfully completed (FUN 0 normal completion (“1”) in the PID management table), re-executing
the FUN O will generate an error.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o 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.

T: Supported by EH-CPU 308(A)/316(A)/448(A)/516/548 only.
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Item number Fun commands-2 Name PID operation control
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4** |[EH-CPU3"™A | Other than
FUN 1 () DER | ERR | SD Vv c |EHCPYS™ lencpugn| ot
* (PIDOP (s) ) ® ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
- 85 | 130
Condition Steps 83 | 140 131 | 216
FUN 1 (s) — 3
197 | 429
* (PIDOP (9) )
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s |PID control table O WR only
Function

« TheFUN 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)inthe FUN 1 (s) asthe head number of the PID control table. If set differently, an error will be generated and an
error code will be set to error codes 0 and 1 of the PID control table, resulting in the FUN 1 not being executed.

o Program the FUN 1 (s) so that it is executed once during the 20 ms periodic scanning.

* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU 308(A)/316(A)/448(A)/516/548 only.
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Item number Fun commands-3 Name PID calculation process '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU3™A| Other than
FUN 2 (5) DER | ERR | SD Vv c |EHCPYUS™ | Encpuae| et
* (PIDCL (s)) ® ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
91
Condition Steps g7 | _ 183l O
FUN 2 (s) — 3
183
* (PIDCL (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s |Word table O WR only
Function

« The sampling time set in the word table for each |oop determines whether or not PID calculation is performed.

e« TheFUN 2 (s) turns ON the PID Calculation In Progress flag of the loop that is being cal cul ated.

o Set dl of the head number of WR of the word table for each PID loop of the FUN 2 (s).

« TheFUN 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
codeis set to error code 2 of the PID control table. The FUN 2 will be executed even if an error is generated.

o 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.

T: Supported by EH-CPU 308(A)/316(A)/448(A)/516/548 only.
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(1) PID control table (In the case of FUN 0 (WRxxxx))

(@ Structure of PID management table (1)

Sets the header number of the WR used as the PID control tablein sof FUN 0 (s). The PID control tableis
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) e Setsthe error code generated by FUN 0 processing or some 2]
part of FUN 1 processing.

e If no error is present, the prior status is maintained.

XXXX + 1 Error code 1 *1 (Read) e Setstheerror code generated by FUN 1 processing.
e If no error is present, the prior status is maintained.
XXXX + 2 Error code 2 *1 (Read) e Setsthe error code generated by FUN 2 processing.
e If no error is present, the prior status is maintained.
XXXX + 3 FUN 0 Normal completion 1 e Sets HO001 when FUN O (PID initiaization) is executed 5]
(Read) 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 e Setsthe number of loops used in arange between 1 and 64. 3]

o |If thevalueis 0, HO002 iswritten in error code O, and the
PID will not be processed. (Even if the FUN 1 and FUN 2
are programmed, PID will not be processed.)

XXXX + 5 Head address of the WR of the | ¢ 48 words are used per loop for PID constant input and for 4]
word table for loop 1 (Write) *2 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 | ¢ 48 words are used per loop for PID constant input and for
word table for loop 2 (Write) *2 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 | ¢ 48 words are used per loop for PID constant input and for
word table for loop 3 (Write) *2 PID internal calculations.

If the maximum WR number is exceeded, error code XX05
will be written in error code 0.

XxxXX + 44 | Head address of the WR of the | e 48 words are used per loop for PID constant input and for
word table for loop 64 (Write)*2 | PID interna 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 possibleto read
data.)
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(b) Word table and bit table for each loop
(If the content of xxxx+5in (8) iSADRIO (XxXxx+5, yyyy))

Address Contents Specifications Notes Remarks
yyyy ADRIO (yyyy, zzzz) Sets the header address of the | Uses 16 bits per loop. Set the actual 11]
7777 is the header number bit table. address of the header number using
of the bit internal output. 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) e Set amultiple of the minimum 12]
analog I/Oisinstaledina set value.
basic base or extended base. | ¢ The minimum set valueisthe
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 Vaueis set to Ti/(Sampling time x 14]
20 ms)
yyyy + 4 Derivative constant TD/TZ | 1 to 32,767 Valueis set to Ti/(Sampling time x 15]
20 ms)
yyyy +5 Derivative delay constant | 1 to 32,767 Valueis set to Ti/(Sampling time x 16]
Tn/TZ 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 LL |- 32,767 to 32,767 LL<INIT=UL 18]
yyyy + 8 Initial value INIT — 32,767 to 32,767 19]
yyyy +9 | Set value /O number Set the actual address of the 20]
(Write) word number of the 1/0 for
which the set valueis set.
yyyy + A | Measured Value I/O Set the actual address of the 21]
number (Write) word number of the 1/0 for
which the measured value is
Set.
yyyy + B | Output value I/O Number | Set the actual address of the 22]
(Write) word number of the 1/0O that
outputs the PID calculation
results.
yyyy + C | Set value bit pattern Determine the method that is 23]
(Write) used to convert the set value to
the 16-bit datain which the
PID operation is performed.
See *1 below and use avalue
between HO001 and HOO04.
yyyy + D |Measured value bit pattern | Determine the method that is 24]
(Write) used to convert the data read
from the measured value 1/0
number 21] to the 16-bit data.
(See the set value bit pattern
23].)
yyyy + E | Output value bit pattern e 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].
e Use avalue between HO001
and HO004 in *2 depending
on the type of output 1/O.
yyyy + F | PID calculation area Do not use thisin user 26]
1 (Cannot be used by the programs because thisis used
yyyy + 2F user) by FUN O, FUN 1, and FUN 2

processing.
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*1
H0001: 8-hit — 16-bit
Before conversion | b15 | b14 ‘ b13 | b12 ‘ b11 | blO ‘ bg ‘ bg | b7 ‘ b5 | b5 ‘ b4 | b3 | b2 ‘ b1 | bo I

Afterconversion | 0 | 0 | 0 | 0 | b [ b6 | b | by [ bs [ b | b [ B[ 0] 0] 0] 0]
I —_

h'd N
Set 0. Move b, through b, to b;; through b, Set 0.
HO0002: 12-bit unsigned — 16-bit
Before conversion | b15 | b14 ‘ b13 | b12 b11 | blO ‘ bg ‘ bg | b7 ‘ b5 | b5 ‘ b4 | b3 | b2 ‘ b1 | bo

<

A
Afterconversion | 0 | 0 | 0 | 0 | bu | b | by | by | b | be [ bs | b | b | b | by | by

Y v
Set 0. b, through b, are left asthey are.

HO0003: 12-hit signed — expand the sign to 16-hit

Before conversion | bus | bu | bis | b | by | b | bo | s | by | b [ bs | be | b | b | by | by |

After conversion | by | bu | bu | bu | b | by | bs | by [ s | bs | b | bs [ b | b | B | O]
Z ~ S~ — Y
Copy by, tob;, and by Move by, through by, to b; through by, Set 0.

HO0004: Do not convert

*2:
HOO001: 16-bit — 8-bit
Before conversion | b15 | b14 ‘ b13 | b12 Lbll | blO ‘ bg ‘ bg | b7 ‘ b5 | b5 ‘ b4 ng | b2 ‘ b1 | bo ‘

After conversion l 0 | 0 ‘ 0 | 0 ‘ 0 | 0 ‘ 0 ‘ 0 l bll ‘ blO | bg ‘ bg | b7 | be ‘ b5 | b4 J
N N
Set0. Move b;, through b, to b, through b,

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 HO00O.

HO002: 16-bit — 12-bit
Before conversion | bus | bu | b | b | bu | b | be | s | by | b | bs [ b [ by | b | by | b

4 4
Afterconversion | 0 | 0 | 0 | 0 [ bu | bw | b | bs | b | b | b | b [ b5 | b0 | by | o |

N el
Set 0. b,, through b, 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 HO00O.

HO0003: 16-bit signed — 12-bit signed
BefOl'eCOﬂVerSion| b15 | b14 ‘ bl3Lb12 ‘ b11 | blO‘ bg ‘ bg | b7 ‘ b5 | b5 ‘ b4 | b3 | b2 ‘ b1 Lbo ‘

Afterconversion | 0 | 0 | 0 | 0 | b | bu | bw | b | b | b [ b | bs | b | by | b | by |

g
Set 0. Move b, through b,, to b, through b,,

If values are HOFFF through H7FFF before conversion, the values are converted to HO7FF.
If values are H8000 through HFO00 before conversion, the values are converted to HO800.

HO0004: Do not convert
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(c) Details of word tables used for each loop

Address | PID management table Details Remarks
7727 Execution flag e When the Execution flag startsup (0 — 1), the PID constant at that time 50]
(Write) is checked and the PID calculation valueisinitialized. If successful, the

PID RUN flag 58] issetto “1.” If thereisan error, the PID RUN flag
58] isset to “0” and PID calculation will not be performed.

e PID calculation is performed while the Execution flag = 1.

e When the Execution flag = 0, the PID calculation will end and the
output will become“0.”

zzzz+1 |Non-bumplessflag 0: Perform Bumpless processing 51]
(Write) 1: Perform non-bumpless processing

zzzz+2 | PID constant change flag | e When the PID Constant Change flag is turned from OFF — ON, the 52]
(Write) PID constant that is used for the PID calculation isread again, and this

valueis used to perform calculations.

e After the PID constant change is complete, this flag must be turned OFF
by the user.

e If thereisan 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.

zzzz+3 | Sflag (Write) When the Sflag isset to “1”, it reverts the output value to its initial value. 53]
It performs the following output depending on the relationship between
Output Upper Limit Value 17], Output Lower Limit Vaue 18], and Initial
Values19].

Output Lower Limit Value 18] > Output Upper Limit Valuel?] .....No
output

Output Lower Limit Value 18] < Initial Vaue 19] < Output Upper Limit
Value 17] ...Outputs Initial Vaues 19]

Output Lower Limit Vaue 18] < Output Upper Limit Value 17] < Initial
Values 19] ... < Outputs Output Upper Limit Vaue 17]

Initial Values 19] < Output Lower Limit Value 18] < Output Upper Limit
Value 17] ... Outputs Output Lower Limit Value 18]

The Sflag takes priority over the R Flag.

zzzz+4 | R flag (Write) When theR flagisset to “1”, it clears the output value to O. 54]
zzzz+5 |D-FREI flag “0": Calculate PID without performing integrals or derivatives. 55]
(Write) “1": Cadculate PID using integrals or derivatives.

7772+ 6 | Unused

zzzz+7 | Unused

zzzz+8 |PID RUN flag e When the FUN 1 detects the startup of the Execution flag 50], 12] 58]
(Read) 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: vadid
0: Invalid

o 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.
zzzz+9 |PID calculationin e Setsthe PID Calculation in Progress flag 59] in the loop in which the 59]
progress flag FUN 2 calculatesthe PID to “1,” and setsall PID Calculation in
(Read) Progress flagsin other loopsto “0.”
zzzz + A | PID constant OK flag e When the FUN 1 detects the startup of the PID Constant Change flag 60]
(Read) 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 o If the PID output value calculated by the FUN 2 is greater than the 61]
(Read) output upper limit UL 17], the Upper Limit Over flag 61] will be set to
wqm
zzzz + C | Lower limit over flag o If the PID output value calculated by the FUN 2 is greater than the 62]
(Read) output lower limit LL 18], the Lower Limit Over flag 62] will be set to
wqm
zzzz+D |FUN 2 error flag When thereis an error in the output upper limit value 17], output lower 63]
(Read) 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
issetinerror code2 2]. PID calculation will still be executed even if an
error is generated.

If thereis 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)

_ 20ms Note) The system interrupt processing that occurs every 10 msis
N shown with 2 cycles combined into 1 for ease of viewing.
6 ms 8ms

Systemcyclic_ _ _ _ _ _ _ _ _ e pp— p— ——

processing

bcd
20 mscyclic R
processing (Loop D) J__H__i bcd ﬁ bcd

S B i I e B e
(foops. ) (hery ) ‘
loopl ( PID ) loopl (PI D )
loop2 loop2
Normalscan |
processing
a
END processing -;:
Legend

a FUNO processing
b: FUN1 processing
¢: 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 msis

20ms shown with 2 cycles combined into 1 for ease of viewing.
%’aaﬁn CyC| | C -------- - - - - - ] f— f— - f— - - A ] f—
processing
Loop 1
. operation
20ms cycl ic Loop 2
processing operation
Loop 3
operation
Norma scan
processing
END o - by e e e e b b e by e e b
— Parameter settings
processng performed by ¢ P 60 ms o
B al 120 ms
| 240 ms o
I‘ Ll

PID Operation Execution Control (3 loops)
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(3) PID operation timing chart

@

(1) Execution flag

(2) PID constant change
flag

(3) PID RUN
(4) PID constant OK
(5) PID calculationin
progress
(6) FUN 0 normal end
(7) FUN O

(PID initialization)

(8) FUN 1
(PID execution control)

(9) FUN 2
(PID calculation)

(10) Output

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 asingle loop.

28]

1]ﬁ 8] 0 ZOT 31 24 PID Constant i;plrope\y st
2]31 3 137 i 22? 24] 32]’
LUy U uUutl M
v n
Ph 5" L 9>]'
[ [ _J1 1] ] L1 _1] LM T
it Lty by 4 HL L
14] 18] 21] 23] 25] 27) 29]
N I T W_H_H_Lﬂ I I S A I B ) B
2% 107 _ﬂ_____ iy

Description of timing chart example 1

1]
4
5]
8]

10]
11]

13]
15]
17]

19]
20]

21]

24]
26]

28]

30] 31

Thisisignored since FUN 0 is not executed properly even when the execution flag, 2] and 3] of the PID constant
change flag are turned on.

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.

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.

9] FUN 1 will detect turning on of the execution flag and will check the PID constant. Since it isnormal, the PID
constant will be calculated and the PIDRUN flag will be turned on.

The PID calculation of FUN 2 will not be performed on the first scan, so it will start with 11] FUN 2.

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.

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 isturned on and the PID constant will be changed.

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.

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 isturned off. The PID constant flag will not be changed.

FUN O will be ignored when re-executed during PID operation.

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.

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. Sinceit isvalid, the PID constant will be changed and the PID constant OK flag will
be turned on.

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.

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.

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.

If the execution flag turns from on to off in atiming such that the cyclic interrupt cannot detect it, it will be
ignored.
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(b) Timing chart example 2

The following is an operation timing chart in respect to the Sflag and R flag (bumpless).
Sflag.....Sets the output value to theinitia value.
R flag.....Sets the output value to 0.

al g) Theoutput valueistill INIT

(1) Exeationflag because the S flag takes priority.
@PDconsantcrarge 5 b] €] Theoutput valueis retained
flag since the execution flag is off.

] ] c]j] Theoutput valueissetto INIT
©sflag — because the S flag takes priority.

] d] k] Theoutput value will be 0
@ Rilag ,_I wince the R flag is on when the
7-‘ T Sflag turns off.
a d f] The output value will be INTT.
(5) Output value

Gt vausugper it h] 1] The output value will
w — — continuously move toward the
target value since the execution
flag is on and bumpless.

i] The output value will be 0.

Setvdue T

Initid value ___
(INIT)

0 b]

e i B =

dq d ¢ 70 Ko

|_> FUN 0 has ended the execution normally.

(c) Timing chart example 3

Bumpl ess 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 g Sflag and R flag is turned from on to off. bumpless flag to "1" when the c] Sflag
and R flag are turned from on to off.

]

(1) Execution flag qd q

a a ‘
MYy M Myl mne nrne

(2) Non-bumpless flag

(3) Sflag

(4) Rflag

(5) Output value
Output value upper — - —

limit (UL)
S”:val ue — /V‘ — \/\’— — \/\'\

Initial value (INIT) — —

Output value lower 0 — — — L € L
limit (LL) — _
b] g

b] When the Sflag and R flag turn from on to off, the €] When the Sflag 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.
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(4) PID command error code details

¢ Error codes are shown using a 4-digit hexadecimal value.

Upper Lower

N

[
N

~

J
~

T— The last 2 digits show the cause of the error.

Shows the loop number.

In the case of HOO, it is an error that has no relation to loop humbers.
In the case of HO1 through HO4, there is an error in the loop shown in the loop number.

Error code O

The error codes generated in FUN 0O 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.

Error code Contents and cause Corrective action Remarks
0001 The FUN 0 was executed again Do not execute the FUN 0 after it | “FUN 0 normal completion 5]”
after the FUN 0 had been has been executed successfully. maintains the previous value.
successfully completed.
0002 The number of loops 3] isO. Set the number of loops 3] to a
value between the range of 1 to
64.
0003 The number of loops 3] exceeds | Set the number of loops 3] to a
65. value between the range of 1 to
64.
0004 The PID control table exceeds the | Change the head of PID The size of the PID management
maximum number of WR. management table or the number | table will change. If the number
of loops 3] so that the maximum | of loops 3] exceeds the suffix of
number of WR is not exceeded. the /O, “FUN 0 normal
completion 5]” will maintain the
previous value.
xx05 The word table of loop xx exceeds | Set the number in the WR for the | The size of the bit tableis 16 bits
the maxi mum number of WR. loop 4] again. per loop.
xx06 The bit table of loop xx exceeds | Set the bit number for R 11] again. | The size of the bit table is 16 hits
the maximum number of R. per loop.
xx07 The output upper limit value 17] | Set the output upper limit value
in loop xx is outside of range. 17] to avalue between —32,767
and 32,767.
xx08 The output lower limit value 18] | Set the output lower limit value
in loop xx is outside of range. 18] to avalue between —32,767
and 32,767.
xx09 Theinitia value 19] inloop xx is | Set theinitia value 19] to avalue
outside of range. between —32,767 and 32,767.
xx0A Thereisan error in the size Perform settings so that the output
rel ationship between the output lower limit value 18] (iinitial value
upper limit value 17], output lower | 19] ( output upper limit value 17]
limit value 18], and initial value  |ismet.
19].
xx0B The set value bit pattern 23] in Set the set value bit pattern 23] to
loop xx is outside of range. avalue between 1 and 4.
xx0C The measured value bit pattern 24] | Set the measured value bit pattern
in loop xx is outside of range. 24] to avalue between 1 and 4.
xx0D The output value bit pattern 25] in | Set the output value bit pattern 25]
loop xx is outside of range. to avalue between 1 and 4.
0020 The FUN 1 isbeing executed Do not run the FUN 1 until the Set to the error code 0 specified by
(Note) when the FUN O is not FUN 0 issuccessfully executed.  [the (S) inthe FUN 1 (S).
successfully completed.
0021 The Sinthe FUN 1 (S) isdifferent | Set the same WR for the Sinthe | Set to the error code 0 specified by
(Note) fromthe Sinthe FUN 0 (S) of the | FUN 1(S) and the Sinthe FUN 0 [the (S) inthe FUN 1 (S).
PID management table. (S).

(Note) Error codes 0020 and 0021 will over-write the errors generated previously (0001 to XX0D). Therefore, execute

the FUN 1 after verifying that the FUN 0 is successfully executed.
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(b) Error code 1

The error code generated in the FUN 1 processis set in error code 1. If thereis no error, the previous

condition is maintained.

Error code Contents and cause Corrective action Remarks
0020 The FUN 1 isbeing executed when the [ Do not run the FUN 1 until the FUN | Set to the error code O specified by the
FUN 0 is not successfully completed. | O is successfully executed. (S)inthe FUN 1 (S).
0021 The Sinthe FUN 1 (S) isdifferent Set the same WR number for the Sin | Set to the error code O specified by the
from the Sinthe FUN 0 (S) of the PID |the FUN 1(S) and the Sinthe FUN 0 | (S) inthe FUN 1 (S).
management table 1]. (S).
xx22 Thereisan error in the set value I/10 Set the set value /0 number 20] These are errors that may be generated
number 20] in loop xx. using the ADRIO command. when the Execution flag starts up.
xx23 Thereisan error in the measured value | Set the measured value 1/0 number
1/0 number 21] in loop xx. 21] using the ADRIO command.
xx24 Thereis an error in the output value I/O | Set the output value 1/0 number 22]
number 22] in loop xx. using the ADRIO command.
xx25 The sampling time 12] of loop xx is Set the sampling time 12] to avalue | These are errors that may be generated
out of range. within the range of 1 to 200. when the Execution flag starts up or
when the PID Constant Change flag
xx26 The sampling time 12] of loop xx is Set the sampling time 12] so that it starts up.
not a multiple of the number of loops | becomes a multiple of the number of
3]. loops 3].
xx27 The proportional gain 13] of loop xx is | Set the proportional gain 13] to a
out of range. value within the range of —1,000 to
1,000.
xx28 The integral constant 14] of loop xx is | Set the integral constant 14] to a
out of range. value within the range of 1 to 32,767.
xx29 The derivative constant 15] of loop xx | Set the derivative constant 15] to a
isout 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 isout of range. to avalue within the range of 1 to
32,767.
xx30 Thereisan error in the size relationship | Set the values so that the output Thereis a possibility that this error is
between the output lower limit value lower limit value 18] < output upper | generated when the Sflag 53] is turned
18] and output upper limit value 17] in | limit value 17] is satisfied. ON whilethe PID RUN flag 58] is
loop xx. OFF.
xx31 Thereis an error in the output value I/O | Set the output value I/O number 22] | Thereis apossibility that these errors
number 22] in loop xx. using the ADRIO command. are generated when the Sflag 53] or R
xx32 The output value bit pattern 25] in loop | Set the output value bit pattern 25] to | flag 54] is turned on while the PID
xx is outside of range. avalue between 1 and 4. RUN flag 58] is OFF.
(c) Error code2
Error code Contents and cause Corrective action Remarks
0040
xx41 The set value bit pattern 23] in loop xx [ Set the set value bit pattern 23] toa | When the bit pattern is outside of range,
isoutside of range. value between 1 and 4. the process will continue based on “4.
Do not convert.”
xx42 The measured value bit pattern 24] in | Set the set value bit pattern 24] to a
loop xx is outside of range. value between 1 and 4.
xx43 The output value bit pattern 25] inloop | Set the output value bit pattern 25] to
xx |soutside of range. avalue between 1 and 4.
xx44 Thereisan error in the size relationship | Set the values so that the output If there is a size relationship error, the

between the output lower limit value
18] and output upper limit value 17] in
loop xx.

lower limit value 18] < output upper
limit value 17] is satisfied.

process will continue but there will be
no output.

5-178




Chapter 5 Command Specifications

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.

R7E3
| L

/4 [

Turns on only for the
first scan

uonezieniu doo| —

R7E3
|

ADRIO=(WR0200, R100)
WR0201=TZ

WR0202=Kp

WRO0203=T\/TZ

WR0204=Tp/TZ

WR0205=Tn/TZ

WR0206=UL

WRO0207=LL

WRO0208=INIT

ADRIO (WR0209, WRC000)*
ADRIO (WR020A, WRCO001)*
ADRIO (WR020B, WRC002)*
WRO020C=Set value bit pattern
WRO020D=Measured value bit pattern
WRO020E=0Output value bit pattern

I

R7E3
|

For loop 2

I

R7E3
| L

For loop 3

1

WR0404=3
ADRIO=(WR0405, WR0200)
ADRIO=(WR0406, WR0250)
ADRIO=(WR0407, WR0300)
FUNO (WR0400)

Sets the PID constant for loop 1
(Refer to the word table and bit
table for each loot.)

*In the case of EH-CPU104A/
208A/308A/316A/448, X and
Y, WX,WY cannot be designated
to be I/0 to change

Please convert into an internal outf
and designate the number of an
internal output.

WRCO000€<WX50 : Set value
WRC001<¢WX51 : Measured value
WRC002->WR60 : Output value

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.
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Program example

User program R100

~_

Execution flag
1: Executes loop 1 PID calculations
0: Ends loop 1 PID calculations

O

|01u0d T doo ~—‘

User program R101

~_

Non-bumpless flag
1: Non-bumpless
0: Bumpless

O

R102
User program PID constant change flag

N\ : PID constant changes will be calculated
~ \_/ when turned on.

Change R102 from off to on when the values for TZ, Kp, TI/TZ,
To/TZ, Tn/TZ are changed for loop 1. Otherwise, the changes
will not be reflected in the PID calculations.

User program R103

S flag

v \_/ 1: Outputs 19] Initial Value

The S flag takes priority over the R flag.

User program

N
<

R104
4\ R fla

g
\_/

1: Outputs O

User program

N

1: Performs PID calculations
0: Performed PI calculations

R100
/‘\ D-FREI flag
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Program example

R108
1 ()
/“ \_/
Sets the result of the PID constant check performed by
FUN 1 when the execution flag (R100) turns on.
1: OK
= 0: Error
ls]
°
=
3 R109
3.
S

)
I W,

Sets 1 when the FUN 2 performs loop 1 PID calculations.
Sets 0 when it does not.

R10A
Il

- O

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
N ()
Al v Turns on when the output value calculated
by the PID is not between the Output Value
R10C Upper Limit and Output Value Lower Limit.
FUN 2 sets these.
R10D

An error code is set in 2] Error Code 2
if the R10D turns on.

O

FUN 2 sets this to 1 when an error is detected.

Same as loop 1

Same as loop 2

Jojuow [01u0d € doo | Jonuow j01uod Z dooT |

| END l—
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Program example

INT1

— ]

WRCO000 = WX50
WRCO001 = WX51

FUNZ1(WR0400)

ueos 21[9A0 sW 0z

FUN2(WR0200)

Do not enter a startup condition.
Monitor R109 to determine whether or not to calculate loop 1.

FUN2(WR0250)

FUN2(WR0300)

WY60 = WRC002

The program on this page can a so be as shown below.

RTI

T T T T

INT1

-

WRO0403

o

WRCO000 = WX50
WRCO001 = WX51

JMP n

FUN1(WR0400)

ueos 211942 sw 0Z

FUN2(WR0200)

FUN2(WR0250)

FUN2(WR0300)

LBL n

WY60 = WRC002

RTI

rrr r 1 1 T T

Indicates the start of the 20 ms Cycle Scan.

To replace external I/O to internal 1/0

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.

To replace internal I/O to external I/O

Indicates the start of the 20 ms Cycle Scan.

To replace external I/O to internal I/O

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.

To replace internal I/O to external I/O

* Please take note that INT2 isused for
the EH-CPU448 and EnhanceCPU.

5-182




Chapter 5 Command Specifications

Item number Fun commands-4 Name Process stepping
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* | EH-CPU*A| Other than
FUN 4 (5) DER | ERR | SD Vv c |EHCPUS™ | epcpuae| et
* (IFR(s)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
191
Condition Steps 208| o _ la0s|
FUN 4 (s) — 3
370
*(IFR(s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s |Argument O susesup to s+3.
s+3isused by the
system.
Function
s Previous process condition I/O number

s+l | Process set I/O number

s+2 | Next process (clear condition) 1/0 number

s+3 | 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 /O designated by s+2 (next process) switches on, the s+1 (process set) is switched off. (The next processis
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.
* () indicates the display when the LADDER EDITOR is used.
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Program example

M 4?2 X (Previous process condition)

ADRIO (WR0101, M400)
ADRIO (WR0102, M401)
FUN 04 (WR0100)

(Previous process condition)

ADRIO (WR0201, M401)
ADRIO (WR0202, M402)
FUN 04 (WR0200)

(Previous process condition)
ADRIO (WR0300, M2)

ADRIO (WR0301, M402)
ADRIO (WR0302, M400)
FUN 04 (WR0300)

| END —
[SB 0 1
Y100 = 1 _—
Y102 = 0

|RTS —
[SB 1 1
Y101 = 1 —
Y102 = 0

|RTS —
|SB 2 —
Y102 = 1 —
Y101 = 0

[RTS —

_|M 9157 llPlFIO &7

M400
(Process @)

ADRIO (WR0100, M0) -

X0

(Process b)

ADRIO (WR0200, M1) I

X1

(Process c)

X2

Process a processing

Process b processing

Process ¢ processing
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Cautionary notes

e Settheactua R, L and M address for the parameters s through s+2 using the ADRIO command.
o If the areas designated by sto 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 processislevelled by
the previous process.

« Each process requires at least one scan time.

M0967 \
X 00000 /

(M400)

X00001
(M401)

X00002

(M402) ‘ )
Process a

(M400) <—>

Process b

(M401) <t—> / }
Process ¢ :

(M402) —

t: One scan time is necessary

« Inthe program example described previously, the external 1/0 (X, Y) are used as switch signals of a process; thus, thetime
for performing 1/0O refresh (i.e., at least one scan period) is required for each process.

5-185



Chapter 5 Command Specifications

Item number Fun commands-5 Name SIN function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4** | EH-CPU*A| Other than
FUN 10 (3) DER | ERR | sSD | V c |EHCPYUS™ | ecpuse| ot
* (SIN(9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
40
Condition Steps 39| = l10s| -
FUN 10 () — 3
87
*(SIN(9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s |Argument O susesup to s+2.
Function
s+2 s+l S
15 015 0 15 0
Integer portion |Fractional portion| <— SIN 0to 360°

« Cadculatesthe 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 valueisindicated in abinary value, and negative values are indicated in two’s complements.
« If thecalculation is performed normally, DER is equal to “0.”

« Thefractional dataisthe value obtained by multiplying the actua value by 65,535.

* (1) indicates the display when the LADDER EDITOR is used.

Cautionary notes

« Theargument isgiven in degreesin therange 0 < s< 360. Any other value will equal DER to “1” and the operation will
not be performed.

.
[
Z
=
[=)

0

o If s+1 and s+2 exceed the maximum value for the I/0O number, DER is equal to “1” and the operation will not be
performed.

Program example

LD

X00100 DIFO
it

WR0100 = 40
FUN 10 (WR0100)

X00100
AND DIFO

[

WR0100 = 40
FUN 10 (WR0100)
]

Program description

¢ Anangleof 40° is set in WR0100.

o 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
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Item number Fun commands-6 Name COS function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FQ |EH-CPU4** | EH-CPU*A| Other than
FUN 11 (3) DER | ERR | sSD | V c |EHCPYS™ lencpugw| ot
* (COS(s)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
41
Condition Steps w0 | ~ l108| -
FUN 11 () — 3 88
* (COS(9))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable 1/0 X | Y |L |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s |Argument O susesup to s+2.
Function
s+2 s+l s
15 015 0 15 0
Integer portion |Fractiona portion| <— COS 0to 360°

« Cadculates the COS vaue 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 COSvaueisindicated in abinary value, and negative values are indicated in two’ s complements.
« If thecalculation is performed normally, DER is equal to “0.”

« Thefractional dataisthe value obtained by multiplying the actua value by 65,535.

* (1) indicates the display when the LADDER EDITOR is used.

Cautionary notes

« Theargument isgiven in degreesin therange 0 < s< 360. Any other value will equal DER to “1” and the operation will
not be performed.

FUN 11 (s)

o If s+1 and s+2 exceed the maximum value for the I/0O number, DER is equal to “1” and the operation will not be
performed.

Program example

LD  X00101
X00101 DIFL WROL10 = 110 AND DIFL
' FUN 11 (WR0110)

[

WR0110 = 110
FUN 11 (WR0110)
]

Program description

e Anangleof 110° isset in WR0110.

o COS operation is performed at the leading edge of X00101, and the fractional portion of the result is set in WR0111 and
the whole number portion is set in WR0112 as binary values.

Execution results: WR0112=HFFFF, WR0111=HA871, WR0110=HO06E

5-187



Chapter 5 Command Specifications

Item number Fun commands-7 Name TAN function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |EH-CPU4* |[EH-CPU**A| Other than
FUN 12 (3) DER | ERR | sSD | V c |EHCPYUS™ | ecpuse| ot
* (TAN (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
41
Condition Steps w0 | - ~ l109| -
FUN 12 (9) — 3
88
*(TAN(9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s |Argument O susesup to s+2.
Function
s+2 s+l S
15 015 0 15 0
Integer portion |Fractiona portion| <— TAN 0to 360°

« Cadculatesthe 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.

« TheTAN vaueisindicated in abinary value, and negative values are indicated in two’ s complements.
« If thecalculation is performed normally, DER is equal to “0.”

« Thefractional datais the value obtained by multiplying the actua value by 65,535.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

e Theargument isgivenindegreesinthe0 < s< 360. When sisequal to 90 or sisequal to 270, H7FFF and HFFFF are set
for s+2 and s+1, respectively. If sfallsoutside the range, DER is equal to “1” and the operation will not be performed.

e If s+1 and s+2 exceed the maximum value for the I/0 number, DER is equal to “1” and the operation will not be
performed.

-
[
b
P
N}

—
@

)

Program example

LD  X00102
X00102 DIF2
| WR0105 = 45 AND DIF2
FUN 12 (WR0105) [
WRO0105 = 45
FUN 12 (WR0105)

]

Program description

e Anangleof 45° is set in WR0105.

« TAN operation is performed at the leading edge of X00102, 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
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Item number Fun commands-8 Name ARC SIN function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |EH-CPU4* |[EH-CPU**A| Other than
FUN 13 (3) DER | ERR | sSD | V c |EHCPYUS™ | ecpuse| ot
* (ASIN (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
63
Condition Steps 6 | = l174| o
FUN 13 () — 3
123
* (ASIN (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s | Argument O susesup to s+2.
(fractiona portion)
s+1 [ Argument O
(integer portion)
Function
st+2 s+l S
15 0 15 015 0
010 90, 180to 270 <«— SIN! | Integer portion |Fractional portion

« Calculatesthe SIN value using the unsigned binary value designated by s (fractional portion) and s+1 (integer portion) as
the argument, and outputs s+2.

o TheSIN1vaueis described in degreesin the range of 0 to 90 and 180 to 270.

« If the calculation is completed normally, DER is equal to “0.”

« Thefractional dataisthe value obtained by multiplying the actua value by 65,535.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

¢ Whentheargument | s+l.s| >1, DERisequal to“1” and operation will not be performed.

e 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

X00103 DIF3 LD  X00103

DR0010 = HOO00A48E AND DIF3
FUN 13 (WR0010) [

DR0010 = HOOODA48E
FUN 13 (WR0010)

]

Program description

« Set datain DRO010 (WR0010, WRO0011).

o SIN- operation is performs at the |eading edge of X00103, and the result is set in WR0012 as a binary value.
Execution results: WR0012=H0028, WR0011=H0000, WR0010=HA48E
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Item number Fun commands-9 Name ARC COS function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |EH-CPU4* |[EH-CPU**A| Other than
FUN 14 (3) DER | ERR | sSD | V c |EHCPYUS™ | ecpuse| ot
* (ACOS(9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
64
Condition Steps 63| T
FUN 14 (9) — 3
125
* (ACOS(9))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable 1/0 X | Y |L |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
s | Argument O susesup to s+2.
(fractiona portion)
s+1 [ Argument O
(integer portion)
Function
Ss+2 s+l S
15 0 15 015 0
0to 180° <« cost Integer portion |Fractional portion

o Caculatesthe COS™ value using the unsigned binary value designated by s (fractional portion) and s+1 (integer portion)
as the argument, and outputs s+2.

e TheCOS vaueisdescribed in degreesin the range of 0 to 180.

« If the calculation is completed normally, DER is equal to “0.”

« Thefractional datais the value obtained by multiplying the actua value by 65,535.
* (1) indicates the display when the LADDER EDITOR is used.

Cautionary notes

« Whentheargument | stl.s| >1, DERisequal to“1" and operation will not be performed.

e 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

LD  X00104
X00104 D"T”f— DR0024 = HFFFFA871] AND DIF4
i FUN 14 (WR0024) [
DR0024 = HFFFFAS71
FUN 14 (WR0024)
]

Program description

« Set datain DR0024 (WR0024, WR0025).

e COS operation is performs at the leading edge of X00104, and the result is set in WR0026 as a binary value.
Execution results: WR0026=H006E, WR0025=HFFFF, WR0024=HA871
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Item number | Fun commands-10 Name ARC TAN function
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU**A| Other than
FUN 15 (3) DER | ERR | sSD | V c |EHCPYUS™ | Encpuae| et
* (ATAN (s)) ! ° ® ° ® Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
42
Condition Steps a | = l104|
FUN 15 (s) — 3
91
* (ATAN (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR,CU, WM oM | 3
RCU, CT
s | Argument O susesup to s+2.
(fractiona portion)
s+1 [ Argument O
(integer portion)
Function
st+2 s+l S
15 0 15 015 0
Oto 180° <«— TAN- Integer portion |Fractional portion

« Calculatesthe TAN value using the unsigned binary value designated by s (fractional portion) and s+1 (integer portion)
as the argument, and outputs s+2.

o The TAN-!valueisdescribed in degreesin the range of 0 to 90 and 180 to 270.

« If the calculation is completed normally, DER is equal to “0.”

« Thefractional datais the value obtained by multiplying the actua value by 65,535.

* () indicates the display when the LADDER EDITOR is used.

FUN 15 (s)

Cautionary notes |

e 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 |

X00105 DIF5 LD  X00105

DR0030 = H00010000 AND DIF5
[T —
FUN 15 (WR0030) [

DR0030 = HO0010000
FUN 15 (WR0030)
]

Program description

« Set datain DRO030 (WR0030, WR0031).

o TAN- operation is performs at the leading edge of X00105, and the result is set in WR0032 as a binary value.
Execution results: WR0032=H002D, WR0031=H0001, WR0030=H0000
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Chapter 5 Command Specifications

Item number | Fun commands-11 Name Data search T
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO
EH-CPU5**
FUN 20 (s) DER | ERR | SD \% C
" (DSRCH (9)) ! e ° e ° Ave Max__ |The test condition is that
Command format Number of steps searched data is 2 out of 10
Condition Steps 86.2 86.2 wordstable.
FUN 20 (s) O 3
* (DSRCH (9)
Bit Word Double word
R |TD, SS, WR, DR, =
Usable 1/0 X |Y]|, |wDT, WX |W |WL,| TC | DX [D |DL, | & Other
L,|MS, TMR, Y |WM Y |DM S
M | CU, RCU, O
CT
s | Search data O
s+1 | Top 1/0 No. of datatable O Thered addressisset.
s+2 [ No. of search words O sto s+4 are used.
Function
, Datatable 0 Dataspecified in "s" will be searched in data specified
S |Seachdata  (d) a | | in"s+1" and "s+2". If datais searched, the relative
s+l |Top I/ONo.  (a) l i address from the top 1/0 and the quantity will be stored
s+2 |No. of ssarchwords (M) ati | Matcheddata d | 1st in"st3" and "s+4".
+3 1t i E H ' datal . . .
S Data posutlon (1) ' : : 0 When no matched datais found, O isset in "s+3"
st4 | Quantity () atj [ Macheddata d | og . o
k - . O Addressin "s+1" is specified by ADRIO command.
sto s+2 : Parameter 0 : : i datal o
s+3, s+4 : Result g ; : : O If operation is performed properly, DER = 0.
2 : E ‘
e ath| Macheddata d | 3st
: datal  *Command namein () isindications of the ladder editor.
arm-1l |

Cautionary notes |

e Addressin"st+1" is specified to WR, WL or WM by ADRIO command., otherwise nothing executed with DER="1".
o If specified areas by "s" to "s+4" are over lapped, nothing executed with DER="1".
o |If specified addressesin "s+1" and "s+2" do not exist in CPU, nothing executed with DER="1".

Program example

LD X00200

X00200 DIF10 AND DIF10
| [l WR0100 = H1010 [
| W ADRIO(WR0101 , WM0000) WRO100 = H1010

WR0102 = H0100
FUN20 ( WR0100) ADRIO ( WR0101,WM0000 )

WR0102 = H0100
FUN20 ( WR0100)

]

Program description

e DataH1010 is searched for among 256 word of WM 0000.
« Relative address and data quantity will be stored in WR103 and WR104.

T: Supported by EH-CPU 516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-12 Name |Tablesearch’
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO
EH-CPU5**
FUN 21 (s) DER | ERR | SD \% C
* (TSRCH (9)) ' ° PY ° PY Ave Max The test condition is that
C 97 ber of searched data block is 1
ommand format Number of steps block, 2 words in 10" block.
FUN 21 (s) Condition Steps 104.2 104.2
* (TSRCH (9)) O 3
Bit Word Double word
R, |TD, SS, WR, DR, |_
Usable 1/O X 1Y |L, |WDT, MS|WX |WY |WL,|[TC| DX | DY |DL, E Other
M [TMR, CU, WM DM §
RCU, CT O
s |Datatabletop I/0 No. @) Thered addressisset.
st+1 | Length of one No. O sto s+3 are used.
s+2 | Search block No. O
s+3 | Fetch table top 1/0 No. O Thered addressisst.
Function
Datatable Fetch data table
s |Datatabletop 1/0 No al 4 a2
(red eddress)  (al) . mwords Block 1
s+1 [Length of one block - |:>
al+m-1
(m) akm yy a2+m- |
s+2 [Search block No.
n - mwords Block 2
s+3 [Fetch table top I/0 al+2m- v
(red address) (a2) :
al+(n-1)0m 4
. mwords| | Block n
al+nd(m-1) Y

« Datawill be searched (taken) in data table specified in "s" and "s+1", and stored in the address specified in "s+3".
e Addressesin"s+1" and "s+3" are specified by ADRIO command.
o If operation is performed properly, DER = 0.

*Command namein () isindications of the ladder editor.

Cautionary notes

e Addressesin"s+1" and "s+3" are specified to WR, WL or WM by ADRIO command, otherwise nothing executed with
DER="1".

o |If specified areas by "s" and "s+3" are over lapped, nothing executed with DER="1".

o |If specified addressesin "s' or "s+3" does not exist in CPU, nothing executed with DER="1".

Program example

LD X00201
AND DIF11
X00200 DIF10 ADRIO(WR0110 , WM0000) [
I I I WRO111 = 2 WR0100 = H1010

WRO0112 = 10 ADRIO ( WR0110,WM0000 )

ADRIO(WR0113 , WMO0100) WRO111 = 2

FUN21 ( WRO0110) WRO112 = 10
ADRIO ( WR0113,WM0100)
FUN21 ( WRO0110)

]

Program description

o 10" datablock will be taken out of data table from WM 0000, which consist of 2 word block each, and stoed in WM 0100.

T: Supported by the EH-CPU 516/548 only.
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Chapter 5 Command Specifications

Item number | FUN command-13 Name | Check code calculation’
Ladder format Condition code Processing time
R7F4 | R7F3 | R7F2 | R7FL | R7FO | EH-CPUS** Other cPy | Remark
FUN 22 (s) DER | ERR SD Y, C Ave. Max. - -
0 ° ° ° ° 783.2 - - -
Command format Number of steps
Condition Steps
FUN 22 (s)
- 3
Bit Word Double word
R, TD, SS, WR, DR
X Y L, wWDT, WX WY WL, [TC [DX |DY |, Others
Usable I/O M MS, WM DL
TMR, )
CuU, D
RCU, CT M
s | Starting 1/0 O sto s+6
Function |

0 This command creates check code to be attached to serial communication message frame.
O Calculation typeis specified in the parameter "'s".

O Byte format (high or low byte) is specified in the parameter "s+1".

0 Data address and data length are specified in "s+2", "s+3" and "s+4".

0 Result data address is specified in "s+5" and "s+6".

Datato be calculated

S [0] Calculation type setting
s+l [ [1] Byteformat (data and result)
s+2 | [2] I/Otypeof data

s+3 | [3] /O address of data

st+4 | [4] Datalength

s+5 | [5] I/Otypeof result

s+6 | [6] /O address of result

-
c
z
N
N

—_
»

N

Data length (Word / Byte)

Result (check code)

T: Supported by the EH-CPU 516/548 only.
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Chapter 5 Command Specifications

Function

[0] Calculation type setting
Calculation type to be selected from 7 types as follwos.

Setting Calculation typpe Result (Check code)

HO000 | (B1)+ (B2) + ... +(Bn) Byte (ex. 12)

HO001 (B1) + (B2) + ... +(Bn) Word Normal (ex.1234)

HO0002 (B1) + (B2) +... +(Bn) Word Byte swapped (ex.3412)

HO003 (B1) +(B2) + ... +(Bn) Word ASCII converted, normal (ex.3132)
HO004 (B1) +(B2) + ... +(Bn) Word ASCII converted, swapped (ex.3231)
HO005 (W1) + (W2) + ... +(Wn) Word Normal (ex. 1234)

HO006 | (W1) + (W2) + ... +(Wn) Word Swapped (ex. 3412)

HO0010 { (BL)xor(B2)} xar.xor(Bn) Byte (ex. 12)

HO011 { (B1)xor(B2)} xar.xor(Bn) Word ASCII converted, normal (ex. 3132)
HO0012 { (BL)xor(B2)} xar.xor(Bn) Word ASCII converted, swapped (ex.3231)
HO0013 { (W1)xor(W2)} xar.xor(Wn) Word Normal (ex. 1234)

HO0014 { (W21)xor(W2)} xar.xor(Wn) Word Swapped (ex. 3412)

Others DATA Error (DER ON)

[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) | (Wll) (W1 H)
+1| (B3) (B4) (B2) (B3) (W2 H) | (W21) (W1Ll) | (W2H)
+2 | (B5) (B6) (B4) (B5) (W3 H) | (W3 L) (W2 L) | (W3 H)
(W3_L)
(Wn_H)
+(m-1) | (Bn-1) (Bn) (Bn) (Wn H) | (WnL) (Wn_L) ©
H : High byte N
L : Low byte Z
<High byte> <Low byte> Wn: [ WnH ][ wnL L
Calculation starting byte Result storingposition
HOOxx : Calculation starts from high byte Hxx00 : Data storing starts from high byte
HO1xx : Calculation starts from low byte Hxx01 : Data storing starts from low byte *
Others: DATA Error (DER ON) Others: Data Error (DER ON )
) ) * If result is WORD, L-byte is stored in H-byte
B Bl B2 B O B1
B3 B4 B2 B3 Setting value : Hxx00 Setting value : Hxx01
B [y [ - 1 B[ - | 19 |
W W1 wl O W1 h w | [ | w - [1]
W2 WL | W2_h (1] -
w2 | - : Existing data
[1] : Result
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Chapter 5 Command Specifications

Function

[2] I/O type of data :
Type WR:HOOOA, WL:H000B, WM:H000C

[3] I/O address of data:
1/0 address HO000 - HFFFF

[4] Data length :
Byte data : unit is byte (HO000 - HFFFF)
Word data: unit isword (HO000 - HFFFF)

[5] I/O type of result
Type WR:HOOOA, WL:HO000B, WM:HO0OC

[6] I/O address of result:
1/O address HO0Q0 - HFFFF

Sample program ‘

<Sent data frame> Check code = XOR for each byte and ASCII conversion

| STX | Data[0101000500] | c.C. | CR |
(02) (30313031303030353030) (?) (0D)
O Sent data area>
WMO 0 2 30
WM1 31 30
WM2 31 3 0
WM3 30 3 0
WM4 3 5 3 0
WM5 30 ??
WM6 ? ? 0 D
<Sample program>
WR0O=HO0011  ——[1] — [1] Calculation type setting (Byte, ASCII, normal) : HO011
WR1=H0101 ——([2 ] [2] Calculation starts from L-byte
WR2=H000C ——[3 Data storing from L-byte : (H0101)
WR3 = H0000 [3] Data address : WMO (HO00C, HO000)
WR4 = 10 [4] Datalength : 10 bytes
WR5 = H000C I [5] Result address : WM5 (HO00C, HO005)
WR6 = HO005

FUN 22 (WRO0)

0O Result>

WMO 0 2 30
WM1 31 30
WM2 31 30
WM3 30 30
WM4 35 30
WM5 30 30
WM6 3 5 0 D

30 31 30 31 30 30 30 35 30 30

35

=05

30 35 <= ASCII
|
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Item number ‘ FUN command-14 Name ‘Check code verifying'
Ladder format Condition code Processing time
R7F4 | R7TF3 | R7F2 | R7F1 | R7FO EH-CPU5** Other CPU Remark
FUN 23 (s) DER | ERR SD \Y, C Ave. Max. - -
() ° ° ° e | 7902 | - - -
Command format Number of steps
Conditon Steps
FUN 23 (s)
- 3
Bit Word Double word
R, TD, SS, WR, DR,
X Y L, WDT, (W |W |WL, |TC DX |DY |DL, Others
Usable I/O M MS, X Y WM DM
TMR,
Cu,
RCU, CT
s | Starting 1/0 O sto s+9
Function |

O This command verifies check code attached in received message frame.

O Calculation typeis specified in the parameter "'s".

O Byte format (high or low byte) is specified in the parameter "s+1".

0 Data address and data length are specified in "s+2", "s+3" and "s+4".

O Check code specified in "s+5" and "s+6" is compared with calculated check code, and result is stored in the address specified
in"s+7".

Datato be calculated

S [O] Calculation type setting
st+1 | [1] Byteformat (data)

st2 | [2] I/Otypeof data

s+3 | [3] I/Oaddressof data

st+4 | [4] Datalength

st5 | [5] 1/Otypeof check code
st+6 | [6] 1/O addressof check code
s+7 | [7] Veified result

s+8 | [8] Calculation result

st9 | [9] Calculation result

—~
0
=
™
3\
=z
)
(T8

Datalength (Word / Byte)

Check code

T: Supported by the EH-CPU 516/548 only.
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Chapter 5 Command Specifications

Function

[0] Calculation type setting :
Calculation type to be selected from 7 types as follows.

Value Calculation type Result (Check code)

HO000 | (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)

HO006 | (W1) + (W2) + ... +(Wn) Word Swapped (ex. 3412)

H0010 { (BL)xor(B2)} xar.xor(Bn) Byte (ex. 12)

HO0011 { (B1)xor(B2)} xor.xor(Bn) Byte ASCII converted, normal (ex. 3132)
H0012 { (BL)xor(B2)} xar.xor(Bn) Byte ASCII converted, swapped (ex.3231)
H0013 { (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)

[1] Byte format :
Verification starting byte position is specified as below in case of byte oriented calculation.

Bytetype Word type
Starting Word | (B1) (B2) (B1) (WL H) | (Wll) (W1 H)
+1| (B3) (B4) (B2) (B3) (W2 H) | (W21) (W1lLl) | (W2H)
+2 | (B5) (B6) (B4) (B5) (W3 H) | (W3 L) (w2 L) | (W3 H)
(W3_L)
(Wn_H)
d +(m-1) | (Bn-1) (Bn) (Bn) (Wn H) | (Wnl) (Wn_ L)
z —
o H : High byte
w L : Low byte
< wn: [ wnH]| wnL
<High byte> <Low byte>
Verification starting byte Check code starting byte
HOOxx : Verification starts from high byte Hxx00 : Check code starts from high byte
HO1xx : Verification starts from low byte Hxx01 : Check code starts from low byte *
Others: DATA Error (DER ON) Others: Data Error (DER ON )
) ) * |f check code is WORD, L-byte is taken in H-byte
Setting value : HOOxx Setting value : HO1xx position of the next word as below.
B Bl B2 B O B1
B3 B4 B2 B3 Setting value : Hxx00 Setting value : Hxx01
By [ - | s[ - 1 19 |
W W1 wl[ O W1 h w | [1 | w - [1
W2 WLl | W2h g :
w2 | - : Existing data
[1] : Result
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Function

[2] 1/0 type of data:

Type WR:HO00A, WL:H000B, WM:HO00C

[3] 1/0O address of data:

1/0 address H0000 - HFFFF

[4] Datalength

Byte data : unit is byte (HO000 - HFFFF)

Word dta: unit isword (HO000 - HFFFF)

[5] 1/0 type of check code:

Type WR:HO00A, WL:H000B, WM:H0O00C

[6] 1/0 addressof check code

1/0 address H0000 - HFFFF

[7] Verifying result :

OK - H8000C NG - H80FF

[8] [9] Caculation result :

Calculated value is stored in this area. If existing check code is separated in 2 words, calculated value is al'so stored in 2 words
separately.

Sample program

<Received data frame> Check code = Sum for each byte and ASCII conversion

WR100 0 2 30
WR101 31 30
WR102 31 30
WR103 30 30
WR104 3 5 30
WR105 30 4 5
WR106 3 7 0 D

<Sample program>

WMO=H0003 —[1] - [1] Calculation type setting (Byte, ASCII, normal) :H0003 —
WM1=H0101 ——[2] [2] Verification starts from L-byte ;0”3
WM2=H000A }——[3] Check code starts from L-byte : H0101 ;
WM3 = H0100 ] [3] Data address: WR100 (HOO00A, H0100) )
WM4=10 —————[4] [4] Datalength : 10 bytes v
WM5 = HO00A Y ——[5] [5] Check code address : WR105 (HOO0A, H00105)

WM6 = H0105

FUN 23 (WMO)

<Result>
WR1I0 | 0 2 3 0 3130 31 30 30 30 35 30 30
WR11 3 1 3 0 30+31+30+31+30+30+30+35+30+30
WR12 | 3 1 30 =HO1lE7 = E7
WR13 [ 3 0 30 [l ascii
WR14| 3 5 30 45 37
WRI5| 3 0 4 5 |« uy
WR16 [ 3 7 0D
+

Verifying OK (WM 7=H8000) as right value. (WM 7=H80FF in case of wrong valuell
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ltem number | Fun commands-15 Name Conversion from 16-bit unsigned binary to decimal ASCII data '
(BINARY TO DECIMAL ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4** |EH-CPU**A| Other than
FUN 30 (9) DER | ERR | SD | V c |FHCPYST | encpuan| M
* (BINDA (s)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
141 | <
Condition Steps
P 140
FUN 30 (s) — 3
* (BINDA (s) )
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM o™ | S
RCU, CT
s |Argument (conversion O susesupto s+3
data)
Function
16-bit unsigned binary data Decima ASCII data
15 87 0
s| 0to 65535 s+1 10* 103
s+2 107 10
10™ ASCII codein the 10" place s+3 10° NULL

¢ The 16-bit unsigned binary data specified by argument sis converted to 5-digit decimal ASCII code and the result is stored
ins+1tos+3.

¢ Leading zeros of the conversion result are suppressed and these digits are replaced by H20 (space).

« Theremaining digits after converting to ASCII are replaced by NULL, which indicates the end of astring.

¢ If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

T
[
=z
w
o

O

Cautionary notes |

e If s+1tos+ 3exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00300
X00300 DIF30 AND DIF30
WRO0000 = 12345 [
FUN 30 ( WRO0000 ) WRO0000 = 12345

FUN 30 (WR0000)
1

Program description
e Thebinary data 12345 stored in WR0000 is converted to ASCI| data.
* Theconversion result is stored in WRO0001 to 3.
Execution results: WR0000=12345 (H3039), WR0001=H3132, WR0002=H3334, WR0003=H3500

T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 32-bit signed binary to decimal ASCII data*
Item number Fun commands-16 Name
(DOUBLE BINARY TO DECIMAL ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 R7F3 R7F2 R7F1 R7FO0 EH-CPU4** |EH-CPU***A| Other than
FUN 31 (s) DER | ERR | sD | Vv c |FHCPYST | encpuse| oM
* (DBINDA (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
200 | «
Conditi St
ondition eps 199
FUN 31 (s) — 3
* (DBINDA (s))
Bit Word Double word
R, |TD,SS, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM™ | S
RCU, CT
s | Argument (lower) O -2,147,483,648 to
s | Argument (higher) O 2,147,483,647
Function
32-bit signed binary data Decimal ASCII data
15 87 0
s| Lower 16-bit S+2 Sign 10°
s+1 nghel' 16-bit s+3 108 107
s+4 10° 10°
Signs  Plus: H20 (space) s+5 10* 10°
Minus: H2D (*-") s+6 107 10t
10" ASCII codein the 10" place s+7 10° NULL

FUN 31 (s)

e The 32-bit signed binary data specified by arguments s (lower) and s+ 1 (higher) is converted to 10-digit decimal ASCII
code and theresultisstoredins+ 2to s+ 7.

« Ifthesignisaplus, itisindicated by H20 (space), and by H2D (“-*) if it isaminus.

« Leading zeros of the conversion result are suppressed and these digits are replaced by H20 (space).

* Theremaining digits after converting to ASCII are replaced by NULL, which indicates the end of a string.

¢ If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

e If s+1tos+ 7 exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00301
X00301 DIF31 AND DIF31
DRO0010 = -1234567 [
FUN 31 (WRO0010) DRO0010 = -1234567

FUN 31 (WR0010)
1

Program description |

e Thebinary data-1234567 stored in WR0000 (WR0010, WR0011) is converted to ASCII data.
e Theconversion result is stored in WR0012 to WRO0017.
Execution results: DR0010=-1234567 (HFFED2979), WR0012=H2020, WR0013=H2020, WR0014=H3132, WR0015=H3334,

WR0016=H3536, WR0017=H3700
T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 16-bit binary to hexadecimal ASCI| data '
Item number Fun commands-17 Name
(BINARY TO HEXA ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4** |[EH-CPU**A| Other than
FUN 32 (s) DER | ERR | sD | V c |FHCPYT | ecpuae|
* (BINHA (9)) ? L L L o Ave [ Max | Ave | Max | Ave | Max
Command format Number of steps
125
Conditi St
ondition eps a4l -
FUN 32 (s) — 3
* (BINHA (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM om | 3
RCU, CT
s | Argument (conversion O susesupto s+3
data)
Function
16-bit unsigned binary data Hexadecimal ASCII data
15 87 0
S HO to HFFFF s+ 1 163 162
s+2 16* 16°
16" ASCII codein the 16" place s+3 NULL

e The 16-bit unsigned binary data specified by argument sis converted to 4-digit hexadecimal ASCII code and the result is
storedins+ 1tos+ 3.

¢ Leading zeros of the conversion result are not suppressed.

e NULL after ASCII dataindicates the end of a string.

e If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

-
c
=z
w
N

)

Cautionary notes |

e If s+1tos+ 3exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00302
X00302 DIF32 AND DIF32
WR0020 = H1234 [
FUN 32 (WR0020) WR0020 = H1234

FUN 32 (WR0020)
1

Program description
e Thebinary data H1234 stored in WR0020 is converted to ASCII data.

* The conversion result is stored in WR0021 to WR0023.
Execution results; WR0020=H1234, WR0021=H3132, WR0022=H3334, WR0023=H0000

T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 32-bit binary to hexadecimal ASCI| data '
Item number Fun commands-18 Name
(DOUBLE BINARY TO HEXA ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | EH-cpua* |EH-CPU**A| Other than
FUN 33 (s) DER | ERR | sD | Vv c |FCPYT ecpuse|
* (DBINHA (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
169 | «
Conditi St
ondition eps 168! -
FUN 33 (s) — 3
* (DBINHA (s))
Bit Word Double word
R, |TD, ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM™ | S
RCU, CT
s | Argument (lower) o} HO00000000 to
- HFFFFFFFF
s+ 1 | Argument (higher) O SUSEs Up to 5+6
Function
32-bit unsigned binary data Hexadecimal ASCII data
15 87 0
s| Lower 16-bit s+2 167 16°
s+ 1| Higher 16-hit s+3 16° 16*
s+4 16° 162
s+5 16t 16°
16" ASCII codein the 16" place s+6 NULL

e The 32-bit signed binary data specified by arguments s (lower) and s + 1 (higher) is converted to an 8-digit hexadecimal
ASCII code and theresultisstoredins+ 2to s+ 6.

¢ Leading zeros of the conversion result are not suppressed.

¢ NULL after ASCII dataindicates the end of astring.

¢ If theoperation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

FUN 33 (s)

Cautionary notes |

e If s+1tos+ 6 exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00303
X00303 DIF33 AND DIF33
DR0030 = HO01289AB [
FUN 33 (WR0030) DR0030 = H001289AB

FUN 33 (WR0030)
1

Program description |

e Thebinary data HO01289AB stored in DR0030 (WR0030, WR0031) is converted to ASCII data.

e The conversion result is stored in WR0032 to WRO0036.

Execution results: DR0030=H001289AB, WR0032=H3030, WR0033=H3132, WR0034=H3839, WR0035=H4142,
WRO0036=H0000

T: Supported by EH-CPU *** A/448/516/548 only.
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Conversion from 16-bit BCD to decimal ASCI| data '
Item number Fun commands-19 Name
(BCD TO DECIMAL ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-cpu4** |[EH-CPU***A| Other than
FUN 34 (s) DER | ERR | sD | V c |FCPY lencpuan | M
* (BCDDA (9)) 1 [ [ [ ) Ave [ Max | Ave | Max| Ave| Max
Command format Number of steps
112 |
Conditi St
ondition eps 12|
FUN 34 (s) — 3
* (BCDDA (9))
Bit Word Double word
R, |TD, ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM™ | S
RCU, CT
s | Argument (conversion O susesupto s+3
data)
Function
16-bit BCD data Decimal ASCII data
15 12 11 7 4 3 0 15 87 0
S 10° 107 10 10° s+1 10° 10?
s+2 10 10°
10™ BCD codein the 10" place S+3 NULL

10™ ASCII codein the 10™ place

¢ The 16-bit BCD data specified by argument sis converted to a4-digit decimal ASCII code and the result isstored ins+1 to
s+ 3.

¢ Leading zeros of the conversion result are suppressed and these digits are replaced by H20 (space)

¢ NULL after ASCII dataindicates the end of astring.

¢ If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

-
c
2
w
5

)

Cautionary notes |

e If sisother than BCD data, DER is set to “1” and no operation is performed.
e If s+ 1tos+ 3exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00304
X00304 DIF34 AND DIF34
WR0030 = H0123 [
FUN 34 (WRO0030) WR0030 = H0123
FUN 34 (WR0030)

]

Program description |
e TheBCD dataH0123 stored in WR0030 is converted to ASCI| data.

e The conversion result is stored in WR0031 to WR0033.
Execution results; WR0030=H0123, WR0031=H2031, WR0032=H3233, WR0033=H0000

T: Supported by EH-CPU *** A/448/516/548 only.
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ttem number | Fun commands.20 Name Conversion from 32-bit BCD to decimal ASCII data '
(DOUBLE BCD TO DECIMAL ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-cpu4** |[EH-CPU***A| Other than
FUN 35 (s) DER | ERR | sD | Vv c |FCPY lencpuan | M
* (DBCDDA (9)) 1 [ o o ] Ave [ Max | Ave | Max | Ave | Max
Command format Number of steps 171
Condition Steps | -
FUN 35 (s) — 3
* (DBCDDA (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR,cu, WM o™ | 3
RCU, CT
s | Argument (lower) O sisBCD data
s+1 | Argument (higher) O susesupto st+6
Function
32-bit BCD data Decima ASCII data
15 12 11 7 4 3 0 15 8 7 0
S 10° 107 10 10° S+2 107 108
s+l 107 10° 10° 10 s+3|  10° 10
s+4| 10° 107
10™ BCD code in the 10" place s+5 10 10°
s+6 NULL

10™ ASCII codein the 10™ place

FUN 35 (s)

¢ The 32-bit BCD data specified by arguments s (lower) and s+ 1 (higher) is converted to an 8-digit decimal ASCII code and
theresultisstoredins+2tos+ 6.

« Leading zeros of the conversion result are suppressed and these digits are replaced by H20 (space)

e NULL after ASCII dataindicates the end of a string.

e If the operation is performed normally, DER is set to “0.”

() indicates the display when the LADDER EDITOR is used.

*

Cautionary notes |

e If s, s+1isother than BCD data, DER isset to “1” and no operation is performed.
e If s+1tos+ 6 exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00305
X00305 DIF35 AND DIF35

DR0040 = H00120567 [

FUN 35 (WR0040) DR0040 = H00120567

FUN 35 (WR0040)
1

Program description |
e TheBCD data H00120567 stored in DR0040 (WR0040, WR0041) is converted to ASCII data.
* Theconversion result is stored in WR0042 to WR0046.
Execution results: DR0040=H00120567, WR0042=H2020, WR0043=H3132, WR0044=H3035, WR0045=H3637,
\WR0046=H0000
T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 5-digit unsigned decimal ASCII to 16-bit binary data '
Item number Fun commands-21 Name
(DECIMAL ASCII TO BINARY)
Ladder format Condition code Processing time (us) Remark
R7F4 R7F3 R7F2 R7F1 R7FO0 EH-CPU4** |EH-CPU***A| Other than
FUN 36 (s) DER | ERR | sD | Vv c |FCPY lencpuan | M
* (DABIN (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
61 |
Condition Steps
P 60 |
FUN 36 (s) — 3
* (DABIN (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM™ | S
RCU, CT
- combinations of HOO,
s+1 | Argument (middle) O H20. and H 30 to
s+2 [ Argument (lower) O H39.
susesuptos+3

Function
Unsigned decimal ASCII data 16-bit binary data
s 10* 10°
s+1f 107 10 s+3 0to 65535
s+2 10° HOO

10" ASCII codein the 10" place

¢ Theb5-digit unsigned decimal ASCII data specified by arguments s (upper), s+ 1 (middle), and s+ 2 (lower) is converted to
16-bit binary dataand theresult isstored in s + 3.

¢ Higher digit’'s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)

¢ If theoperation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

-
c
=z
w
(o)

)

Cautionary notes

» If the5-digit ASCII code stored in sto s+ 2 is other than H30 to H39 (0 to 9), DER isset to “1” and no operation is
performed. However, this does not apply to HOO and H20 (NULL and space) of leading-zero-suppressed digits.

e If s+1tos+ 3exceed the maximum I/O number, DER is set to “1” and no operation is performed.

« If adatavalueis 65,536 or higher, DER is set to “1” and no operation is performed.

Program example |

X00306 DIF36

LD X00306
WRO0050 = H3132 AND DIF36
WRO0051 = H3334 [
WR0052 = H3500 WRO0050 = H3132
FUN 36 ( WR0050 ) WRO0051 = H3334

WR0052 = H3500
FUN 36 ( WR0050)
]

Program description
e TheASCll data“1,” “2,” “3,” “4,” “5” stored in WR0050 to WR0052 is converted to binary data.
e The conversion result is stored in WR0053.
Execution results: WR0050=H3132, WR0051=H3334, WR0052=H3500, WR0053=12345 (H3039)

T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 10-digit signed decimal ASCII to 32-bit binary data
Item number | Fun commands-22 Name
(DOUBLE DECIMAL ASCII TO BINARY)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4* |[EH-CPU**A| Other than
FUN 37 (5) DER | ERR | sD | V c |FCPYS lencpuse| !
* (DDABIN (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
98 |
Conditi St
ondition eps 97 | o
FUN 37 (s) — 3
* (DDABIN (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M [TMR,cCU, WM om | 3
RCU, CT
s | Argument (ASCII code) o) Signis H20 or H2D,
and other digits are
- - - combinations of HOO,
s+5 | Argument (ASCII code) O H20, and H30to
H39.
susesuptos+7
Function
Signed decimal ASCII data 32-hit signed binary data
15 8 7 0
s Sign 10° s+6 Lower 16-bit
s+1 108 107 s+7 Higher 16-bit
s+2 10° 10° _
23
s+3 10 10° Signs Plus.  H20 (space) o
=z
s+4|  10? 10 Minus. H2D (“-") z
s+5 10° HOO 10" ASCII codein the 10" place
e The10-digit signed decimal ASCI| data specified by arguments sto s+ 6 is converted to 32-bit binary data and the result is
stored in s+ 7 (higher) and s + 6 (lower).
* Arguments will be combinations of HOO, H20, H30 to H39, and H2D (“-").
¢ Higher digit’s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)
e If the operation is performed normally, DER is set to “0.”
* Signed data must be in the range from —2,147,483,648 to 2,147,483,647.
* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU *** A/448/516/548 only.
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Cautionary notes

e If thesignis other than H20 and H2D, and other digits are other than H30 to H39 (0 to 9), DER is set to “1” and no
operation is performed. However, this does not apply to HOO and H20 (NULL and space) of |eading-zero-suppressed digits.

e If dataisoutside the range from —2,147,483,648 to 2,147,483,647, DER is set to “1” and no operation is performed.

e If s+1tos+ 7 exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

X00307 DIF37 LD X00307

WR0060 = H2D32
WR0061 = H3134
WR0062 = H3734
WR0063 = H3833
WR0064 = H3634
WR0065 = H3800
FUN 37 ( WR0060)

AND DIF37

[

WRO0060 = H2D32
WRO0061 = H3134
WRO0062 = H3734
WRO0063 = H3833
WRO0064 = H3634

WR0065 = H3800
FUN 37 (WR0060)

]

Program description

e TheASCll data“-," “2,” “1,” “4,” “7,” “4,” “8,” “3,” “6,” “4,” “8" stored in WR0060 to WRO065 is converted to binary
data.
e Theconversion result is stored in WR0067 (higher) and WRO0066 (lower).
Execution results: WR0060=H2D32, WR0061=H3134, WR0062=H3734, WR0063=H3833, WR0064=H3634,
WR0065=H3800, DR0060=-2147483648(H80000000)
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Conversion from 4-digit hexadecimal ASCII to 16-bit binary data '
Item number Fun commands-23 Name
(HEXA ASCII TO BINARY)
Ladder format Condition code Processing time (us) Remark
R7F4 R7F3 R7F2 R7F1 R7FO0 EH-CPU4** |EH-CPU***A| Other than
FUN 38 (s) DER | ERR | sD | Vv c |FCPY lencpuze |
* (HABIN (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
64 |
Condition Steps
P 63 | -
FUN 38 (9) — 3
* (HABIN (3))
Bit Word Double word
R, |TDss WR, DR | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR cU, WM oM™ | S
RCU, CT
s |Argument (higher ASCII) O Combination of HOO,
H20, H30 to H39 and
H41 to 46
s+1 | Argument (lower ASCII) O susesuptos+2
Function
Hexadecima ASCII data 16-bit binary data
15 8 7 0
s| 16° 16* s+2 HO to HFFFF
s+1 16! 16°

16" ASCII codein the 16" place

¢ The4-digit hexadecima ASCII data specified by arguments sand s+ 1 is converted to binary data and the result is stored in
S+ 2.

¢ Higher digit’'s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)

¢ Arguments will be combinations of H30 to H39 and H41 to H46(0to 9 and A to F).

¢ If the operation is performed normally, DER is set to “0.”

() indicates the display when the LADDER EDITOR is used.

FUN 38 (s)

*

Cautionary notes

e If the4-digit ASCII code stored in sto s+ 1 is other than H30 to H39, H41to H46 (Oto 9 and A to F), DER isset to “1” and
no operation is performed. However, this does not apply to HO0 and H20 (NULL and space) of |eading-zero-suppressed
digits.

e Ifs+1tos+ 2 exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

X00308 DIF38 LD X00308
WR0070 = H3132 AND DIF38
WR0071 = H4142 [
FUN 38 (WRO0070) WR0070 = H3132

WRO071 = H4142
FUN 38 (WR0070)
1

Program description
e TheASCll data“1,” “2,” “A,” “B” stored in WR0070, WR0071 is converted to binary data.

e The conversion result is stored in WR0072.
Execution results; WR0070=H3132, WR0071=H4142, WR0072=H12AB

T: Supported by EH-CPU *** A/448/516/548 only.
5-209



Chapter 5 Command Specifications

Conversion of 8-digit hexadecimal ASCII to 32-bit binary data
Item number Fun commands-24 Name
(DOUBLE HEXA ASCII TO BINARY)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | En-cpua* |EH-CPU**A| Other than
FUN 39 (s) DER | ERR | sD | Vv c |FCPY lencpuan | M
* (DHABIN (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
9 |
Condition Steps
9 |
FUN 39 (s) — 3
* (DHABIN (s))
Bit Word Double word
R, |TD, ss, WR, DR, | §
Usable I/0 X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM™ | S
RCU, CT
H20, H30 to H39 and
- - - H41 to 45
s |Argument (ASCII data) O susesuptos+5
Function

Hexadecimal ASCII data 32-bit binary data

15 8 7 0
s 167 16° s+4 Lower 16-bit
s+1 16° 16* s+5 Higher 16-bit
s+2 16° 16°
s+3 16t 16° HO00000000 to HFFFFFFFF

16" ASCII codein the 16" place

¢ The8-digit hexadecima ASCII data specified by arguments sto s+ 3 is converted to binary dataand theresultisstoredin s
+4ands+3.

¢ Higher digit’s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)

e Theargument will be a combination of H30 to H30 and H41 to H46 (Oto 9 and A to F).

¢ If theoperation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

e If the8-digit ASCII code stored in sto s+ 3isother than H30 to H39 and H41to H46 (Oto 9and A to F), DER isset to “1”
and no operation is performed. However, this does not apply to HOO and H20 (NULL and space) of |eading-zero-suppressed
digits.

e Ifs+1tos+5exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

-
c
z
w
©

—
n

=

X00309 DIF39 LD X00309

AND DIF39

WRO0080 = H4645

WR0081 = H4443
WR0082 = H4241
WR0083 = H3938
FUN 39 ( WR0080)

[

WRO0080 = H4645
WRO0081 = H4443
WR0082 = H4241

WR0083 = H3938
FUN 39 ( WR0080)

]

Program description

* TheASCIl data“F,” “E,” “D,” “C,” “B,” “A,” “9,” “8" stored in WR0080 to WR0083 is converted to binary data.
* Theconversion result is stored in WR0084 and WR0085.
Execution results; WR0080=H4645, WR0081=H4443, WR0082=H4241, WR0083=H3938, DR0084=HFEDCBA98

T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 4-digit decimal ASCII to 16-bit BCD data '
Item number Fun commands-25 Name
(DECIMAL ASCII TO BCD)
Ladder format Condition code Processing time (us) Remark
R7F4 R7F3 R7F2 R7F1 R7FO0 EH-CPU4** |EH-CPU***A| Other than
FUN 40 (s) DER | ERR | sD | Vv c |FCPY lencpuze |
* (DABCD (9)) 3 L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
65 | «
Condition Steps
P 64 |
FUN 40 (s) — 3
* (DABCD (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR CuU, WM o™ | S
RCU, CT
H20 and H30 toH39
s+1 | Argument (ASCII data) O SUSESUP O S+ 2
Function
Decimal ASCII data 16-bit unsigned BCD data
S 10° 107 s+2 10° 107 10t 10°
s+l 10t 10°
10™ ASCII code in the 10™ place 10™ BCD codein the 10" place

e The4-digit decimal ASCII data specified by argumentssto s+ 1is converted to 16-bit BCD data and the result is stored in s
+2.

¢ Higher digit’s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)

¢ Arguments will be combinations of H30 to H39 (0 to 9).

e If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

FUN 40 (s)

Cautionary notes

e If the4-digit ASCII code stored in sto s+ 1 is other than H30 to H39 (0 to 9), DER isset to “1” and no operation is
performed. However, this does not apply to HOO and H20 (NULL and space) of leading-zero-suppressed digits.
e If s+1tos+ 2exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

X00400 DIF40 LD X00400
WR0090 = H2020 AND DIF40
WR0091 = H3031 [
FUN 40 ( WR0090 ) WR0090 = H2020

WR0091 = H3031
FUN 40 ( WR0090)
1

Program description

e TheASCll data“1” “1u” “0,” “1,” stored in WR0090 and WRO0091 is converted to 16-bit BCD data.
e Theconversion result is stored in WR0092. (“; "=H20)
Execution results: WR0090=H2020, WR0091=H3031, WR0092=H0001

T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from 8-digit decimal ASCII to 32-bit BCD data '
Item number Fun commands-26 Name
(DOUBLE DECIMAL ASCII TO BCD)
Ladder format Condition code Processing time (us) Remark
R7F4 R7F3 R7F2 R7F1 R7FO0 EH-CPU4** |EH-CPU***A| Other than
FUN 41 (s) DER | ERR | sD | Vv c |FTCPYT | encpuse| oM
* (DDABCD (9)) 3 L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
9 |
Condition Steps
P 93 | -
FUN 41 (s) — 3
* (DDABCD (9))
Bit Word Double word
R, |TDss WR, DR | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM™ | S
RCU, CT
s | Argument (ASCII code) o} Combination of HOO,
H20 and H30 to H39
- - - susesuptos+5
s+ 3 | Argument (ASCII code) O
Function
Decimal ASCII data 32-bit BCD data
15 8 7 0 15 12 11 8 7 4 3 0
S 107 108 s+4 10° 107 10t 10°
s+1| 10° 10* s+5 107 10° 10° 10*
S+ 2 3 2
10 10 10™ BCD codein the 10" place
s+3 10t 10°

10™ ASCII codein the 10™ place

¢ The8-digit decima ASCII data specified by arguments sto s+ 1 is converted to 32-bit BCD data and the result is stored in s
+ 4 (lower), s+ 5 (higher).

¢ Higher digit’s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)

¢ Arguments will be combinations of H30 to H39 (0 to 9).

¢ If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

» If the8-digit ASCII code stored in sto s+ 3 is other than H30 to H39 (0 to 9), DER isset to “1” and no operation is
performed. However, this does not apply to HOO and H20 (NULL and space) of leading-zero-suppressed digits.
* If s+1tos+5exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

T
C
zZ
I
P

O

X00401 DIF41 LD X00401
WRO0AOQ = H3938 AND DIF41
WRO00A1 = H3736 [
WRO00A2 = H3534 WRO0AOQ = H3938
WRO0A3 = H3332 WRO00A1 = H3736
FUN 41 (WRO00AO) WRO00A2 = H3534

WRO0A3 = H3332
FUN 41 ( WR00AO)
1

Program description
e TheASCll data“9,” “8,” “7,” “6,” “5,” “4,” “3,” “2" stored in WROOAO to WRO0OAS3 is converted to 32-bit BCD data.
* Theconversion result is stored in WR00A4, WROOAS.
Execution results: WRO0OA0=H3938, WR0O0A 1=H3736, WR0O0A2=H3534, WR0O0A3=H3332, DRO0OA4=H98765432

T: Supported by EH-CPU ***A/448/516/548 only.
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Conversion from hexadecimal binary to hexadecimal ASCII data *
Item number Fun commands-27 Name
(BINARY TO ASCII)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4** [EH-CPU**A| Other than
FUN 42 (9) DER | ERR | SD v Cc |EMCPUS Encpugs | et
* (ASC (s)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
10 char.
Command format Number of steps
116 conv.
Condition Steps 19| .
FUN 42 (9) — 3
*(ASC(9))
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 8
RCU, CT
s |No. of converted O susesup to s+2
characters
s+1 | Binary data head 1/0 No. O Actual addressis set
s+2 [ ASCII head 1/O No. after O Actual addressis set
conversion
Function

Binary datatable

s| No. of conversionsn
\ 15 1211 8 7 4 3 0
s+ 1|Binary data head al - Pp al
di d2 d3 d4
s+ 2| ASCII data head a2 ]
a2
dn-2 dn-1 dn dn+1

L

FUN 42 (s)

ASCII datatable
15 8 7 0
- r d1 d2
a2+1 d3 d4
2+ 77 dn-2 dn-1
2+ ] dn H20

e Thenumber of hexadecimal data characters specified by argument sis converted to hexadecimal ASCII codes beginning
from the head /O specified by argument s+ 1, and the results are stored in addresses beginning from the head 1/0 specified
by s+ 2.

« If the number of charactersis odd, the lower 8 bits of the data at the output destination will be H20 (space).

¢ Usethe ADRIO command to set the actual addressesin the head I/Osof s+ 1and s+ 2.

e If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU *** A/448/516/548 only.
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Cautionary notes

¢ The ADRIO command should be used to set the actual addressesins+ 1 and s+ 2. If not, DER isset to “1” and no
operation is performed.

e If stos+ 2 and the areas specified by them overlap, DER is set to “1” and no operation is performed.

* If stos+ 2 and the areas specified by s+ 1 and s + 2 exceed the maximum /O number, DER is set to “1” and no operation
is performed.

Program example |

R7E3 LD R7E3
_| |7 WR0100 = H1234 I
WR0101 = H5678 WRO0100 = H1234
WR0102 = HOABC WR0101 = H5678
WR0103 = HDEFO WRO0102 = HIABC

X00402 DIF42 WR0103 = HDEFO

_ ]
_| |_| |7 WRO0000 = 15 | LD x00402

ADRIQ( WR0001, WR0100 )
ADRIO( WR0002, WM000) AND DIF42

FUN 42 (WR0000 ) \[NROOOO =15

ADRIO ( WR0001, WR0100 )
ADRIQ({ WR0002, WM000 )
FUN 42 ( WR0000)

]

Program description

1) Theresult is stored in the data table from WRO0100 by specia internal output R7E3 (single scan ON after RUN start).
2) Atarising edge of X00402, the hexadecimal binary datais converted to hexadecimal ASCII data, and the converted datais
stored from WMOOO.
Execution results: WR0100 = H1234 WMO000=H3132, WM001=H3334
WRO0101 = H5678 ::> WM002=H3536, WM003=H3738
WRO0102 = H9ABC WMO004=H3941, WM005=H4243
WRO0103 = HDEFO WM006=H4445, WM007=H4620 (“20" isaspace.)

-
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Chapter 5 Command Specifications

Conversion from hexadecimal ASCII to hexadecimal binary data
Item number Fun commands-28 Name
(ASCII TO BINARY)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |[EH-CPU**A| Other than
FUN 43 (9) DER | ERR | SD v Cc |EHCPUST| Encpuae| el
* (HEX (9)) P ° ° ° L] Ave | Max | Ave | Max | Ave | Max
10 char.
Command format Number of steps
188 | - conv.
Condition Steps 101] o
FUN 43 (s) — 3
* (HEX) (9))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR cu, WM o™ | S
RCU, CT
s |No. of converted O susesup to s+2
characters
s+1 [ ASCII head I/0O No. O Actual addressis set
s+2 | Binary conversion data O Actual addressis set
head 1/0 No.
Function
ASCII datatable
s| No. of conversionsn
8 7 0
s+ 1| ASCII data head al
d1l d2
s+ 2| Binary datahead a2
d3 d4
@
dn-2 dn-1 @
=z
/vdn dn+1 T

gt

Binary datatable

15 1211 8 7 4 3 0
L @2 d d2 d3 | d4

2+ 224 dn2 | dnl | dn i HOO

¢ Thenumber of hexadecimal ASCII code characters specified by argument sis converted to binary data beginning from the
head of the hexadecimal ASCII code specified by argument s+ 1, and the results are stored in addresses beginning from the
head 1/0 specified by s+ 2.

< If the number of charactersis odd, the lower 4 hits of the data at the output destination will be “0.”

¢ Usethe ADRIO command to store the actual addresses of thehead 1/0Osat s+ 1and s+ 2.

¢ Higher digit’'s HOO and H20 (NULL and space) are processed as H30 (“0"). (Leading-zero-suppressed digit)

¢ If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU *** A/448/516/548 only.
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Chapter 5 Command Specifications

Cautionary notes

¢ The ADRIO command should be used to set the actual addressesins+ 1 and s+ 2. If not, DER isset to “1” and no

operation is performed.

e If stos+ 2 and the areas specified by them overlap, DER is set to “1” and no operation is performed.
* If stos+ 2 and the areas specified by s+ 1 and s + 2 exceed the maximum /O number, DER is set to “1” and no operation

is performed.

Program example |

R7E3

X00403 DIF43

LD R7E3

—| |7 WMO000 = H3031

WMO001 = H3233
WMO002 = H3435
WMO003 = H3637
WMO004 = H3839
WMOO05 = H4142

—

WMO000 = H3031
WMOQO01 = H3233
WMO002 = H3435
WMO003 = H3637
WMO004 = H3839

WMOO06 = H4344 WMOO5 = H4142
WMOO7 = H4546 WMOO06 = H4344
WMOO7 = H4546
WRO0000 = 15 ]
ADRIQ( WR000L, WM000) LD X00403
ADRIQ{ WR0002, WR0100) AND DIF43
FUN 43 (WR0000) [
WR0000 = 15

ADRIQ( WR0001, WM000 )
ADRIQ( WR0002, WR0100 )
FUN 43 ( WR0000)

]

Program description

1) Theresult is stored in the data table from WRO0100 by specia internal output R7E3 (single scan ON after RUN start).
2) At arising edge of X00403, the hexadecimal ASCII datais converted to hexadecimal binary data, and the converted datais

stored from WM 0100.

Execution results:

WMO000=H3031, WM001=H3233
WMO002=H3435, WM 003=H3637
WMO004=H3839, WM005=H4142
WMO006=H4344, WM 007=H4546

=

WR0100=H0123
WRO0101=H4567
WRO0102=H89AB
WRO0103=HCDEO

5-216



Chapter 5 Command Specifications

Item number | Fun commands-29 Name Merge strings '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FUN 44 () DER | ERR | SD v c |EHCPUS lEncpuge | et
10 char.
* (SADD (9)) 3 L L L o Ave | Max | Ave | Max | Ave | Max +
Command format Number of steps - 10 char.
1 -
" !
Condition Steps
196 | - 20 char.
FUN 44 (s) — 3
* (SADD (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M [TMR,cU, WM om | 3
RCU, CT
s | String 1 head 1/0 No. O Actual addresses are
s+1 | String 2 head 1/0 No. o) setinstos+2
st+2 | Merged character string’s O
head 1/0 No.
Function
Character string 1 Character string 2
15 8 7 0 15 8 7 0
s| String 1 head I/0 No. al al
d11 di2 a2| d21 d22
s+ 1| String 2 head 1/0 No. a2
+
s+ 2| Merged character string’s head 1/0
No. a3 din NULL d2m-1 d2m
J1
D
15 8 7 0 <
<
a3 z
di1 d12 2
din-2 din-1
din d21
d22 d23
d2m NULL
e Thestring that begins from the head /O specified by argument s is merged with the string that begins from the head 1/0
specified by argument s+ 1, and the result is stored in the head /O area specified by s+ 2.
e Thecharacter strings to be merged end beforeaNULL (HOO).
e« A NULL will be set after the merged character string.
¢ Usethe ADRIO command to store the actual addresses of the head I/Os at sand s + 2.
¢ If the operation is performed normally, DER is set to “0.”
* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU ***A/448/516/548 only.
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Cautionary notes

e The ADRIO command should be used to set the actual addressesin sto s+ 2. If not, DER isset to “1” and no operation is

performed.

e If stos+ 2 and the areas specified by them overlap, DER is set to “1” and no operation is performed.
» If stos+ 2 and the areas specified by s+ 1 and s + 2 exceed the maximum |/O number, DER is set to “1” and no operation

is performed.

Program example |

R7E3

]

WMO010 = H4849
WMO11 = H5441
WMO012 = H4348
WMO013 = H4900
WMO020 = H4E48
WMO021 = H534E
WMO022 = H5249
WMO023 = H4E53
WMO024 = HO000

X00404 DIF44

-

ADRIO( WR0000, WMO010 )
ADRIQ( WR0001, WM020 )
ADRIO( WR0002, WM030 )
FUN 44 (WR0000)

LD R7E3

[

WMO010 = H4849 “H”,“I

WMO011 =H5441 “T",“A”

WMO012 = H4348 *“C","H
|

WMO013 = H4900 “I",
WMO020 = H4E48 “E","H”
WMO021 = H534E “S’,"E"
WMO022 = H5249 “R”,"I”
WMO023 = H4E53 “E","S’

WMO024 =H0000  NULL
1

LD X00404

AND DIF44

[

ADRIO( WR0000, WMO010 )
ADRIO( WR0001, WM020 )
ADRIO( WR0002, WM030 )
FUN 44 (WR0000)

1

Program description

1) Setsthefirst character string from WMO010 and the second character string from WMO020 using special internal output R7E3

(single scan ON after RUN start).

2) At arising edge of X00404, character strings are merged and output to WM 030 and succeeding areas.
Execution results: WM010=H4849
WMO011=H5441
WMO012=H4348
WM013=H4900

+

WMO020=H4E48
WMO021=H534E
WM022=H5249
WMO023=H4E53

WM 024=H0000

WMO030=H4849
WMO031=H5441
WMO032=H4348
WMO033=H494E
WM034=H4853
WMO035=H4E52
WMO036=H494E
WMO037=H5300
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Item number | Fun commands-30 Name Compare character strings '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4** |EH-CPU**A| Other than
FUN 45 (9) DER | ERR | SD v c |EHCPUSTencpuze| | Compar-
* (SCMP (9)) ' ° ° ° ® | Ave | Max | Ave | Max | Ave | Max | 1SON
between
Command format Number of steps
147 | < 10 char.
Condition Steps 157| - and
FUN 45 (s) — 3 10 char.
* (SCMP(s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |String 1 head 1/0 No. ) Actual addresses are
- setinstos+1
s+1 | String 2 head 1/0 No. O SUSESUP O S+ 2
Function
Character string 1 Character string 2
15 8 7 0 15 8 7 0
s| String 1 head I/0 No. al al
dil d12 a2| d21 d22
s+ 1| String 2 head 1/0 No. a2 : )
Comparison
din NULL d2m NULL
Result
15 2 1 0
5+2 F2 | F1| FO
F2 F1 FO

Unmatched number of
characters 1 0 0

Unmatched character string 0

Matched character string

The character string that begins from the head 1/0 specified by argument s and the character string that begins from the head

1/0 specified by argument s+ 1 are compared, and the result isstored in s + 2.

¢ The character strings to be compared end before a NULL (HOO).

¢ Thenumbers of charactersin the strings are compared first. If the numbers do not match, bit 2 issetto “1.” If the numbers of
characters match, the strings themselves are compared. If they do not match, bit 1isset to“1.” If both the numbers of
characters and strings match, bit Oissetto “1.”

¢ Usethe ADRIO command to set the actual addressesin the head I/0Osof sand s + 1.

¢ If theoperation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU *** A/448/516/548 only.
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Chapter 5 Command Specifications

Cautionary notes

* The ADRIO command should be used to set the actual addressesin sand s+ 1. If not, DER isset to “1” and no operation is
performed.

e If stos+ 2 and the areas specified by them overlap, DER is set to “1” and no operation is performed.

« If stos+ 2 and the areas specified by sand s + 1 exceed the maximum 1/O number, DER is set to “1” and no operation is
performed.

Program example |

R7E3 LD R7E3
—| |7 WMO00 = H3031 L |

WMO00L = H3233 WMO00 = H303L
WMO002 = H3435 WMO0O0L = H3233
WMO003 = H3600 WMOO2 = H3435
R100 DIEdS WMQ03 = H3600

1
_| |_| |7 ADRIQ{ WM020, WM000 ) 1 LbRrio

ADRIO( WMO021, WMO010 )
FUN 45 (WM020)
Y00000 = M0220

Y00001 = M0221

AND DIF45

[
ADRIQ{ WM020, WM000 )

ADRIQ{ WM021, WMO010 )
FUN 45 (WM020)

Y 00000 = M0220

Y00001 = M0221

Y00002 = M0222

]

Y00002 = M0222

Program description

1) The compared datais stored in WMO00O and succeeding areas by special internal output R7E3 (single scan ON after RUN
start).

2) At arising edge of R100, the data beginning from WMO000 and the data beginning from WMO010 are compared.

3) Depending on the comparison result, Y 00000 to Y 00002 turn on.
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Item number | Fun commands-31 Name Conversion from word units to byte units '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FUN 46 (5) DER | ERR | SD | V c |EHCPYST lEncpug=| et
* (WTOB (s)) ' ° ° ° ® | Ave | Max | Ave | Max | Ave | Max | Swords
to
Command format Number of steps 1l o 10 bytes
Condition Steps 15| o (word)
FUN 46 (s) — 3
* (WTOB (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s | Word datahead 1/0 No. 0 Actual addresses are
- setinsands+1
st+1 | Byte conversion data O
head 1/0 No. susesuptos+2
st+2 | No. of converted bytes O
Function
Word unit data Byte unit data
15 8 7 0o 15 8 7 0
s[Word-unit data head 1/0 No. al al \
di d2 a2| 00n di
s+ 1| Converted byte-unit data head :
1/0 No. a2 : a2+1] 00n d2
s+ 2| No. n of converted bytes al + -8
4 28 dn dn+1 n
a2 +n-2
00n dn-1
a2 +n-1
00n dn

Y- —v—

FUN 46 (s)

e Theword character string data of the head 1/O specified by argument sis divided into byte units for the number of bytes
specified by argument s+ 2, and the result is stored in the head |/O area specified by s+ 1.

e Usethe ADRIO command to set the actual addressesin the head I/Osof sto s+ 1.

* Thehigher byte of the divided datais set to HOO.

e If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

* The ADRIO command should be used to set the actual addressesin sand s+ 1. If not, DER isset to “1” and no operation is
performed.

« If stos+ 2 and the areas specified by them overlap, DER is set to “1” and no operation is performed.

e If stos+ 2 and the areas specified by sand s+ 1 exceed the maximum 1/O number, DER is set to “1” and no operation is
performed.

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-32 Name Conversion from byte units to word units
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | EH-CPU4** [EH-CPU**A| Otherthan | 10 bytes
FUN 47 () DER | ERR | SD v c |EHCPUS" lencpuse| oMt (word)
* (BTOW () ! ° ° ° ® | Ave | Max | Ave | Max | Ave | Max to
Command format Number of steps o4 5 words
1 -
Condition Steps 109| -
FUN 47 (s) — 3
* (BTOW (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s | Byte-unit datahead 1/0 o} Actual addresses are
NoO setinsands+1
s+1 [ Word-unit data head 1/0 (@) susesuptos+ 2
No.
st+2 | No. of converted bytes O
Function
Byte unit data Word unit data
15 8 7 0 15 8 7 0
s| Byte-unit data head /0 No. X
al » al di a2 di d2
s+ 1| Converted word-unit data / :
head 1/0 No. a2 al+1 d2 a2+1 d3 d4
s+ 2| No. n of converted bytes N
al +n-2 th-30
c dn-1 &+ F70 dn2 dn-1
z al+n-1 th-10
S v dn 2+ 55 dn HOO
2 4 ~
¢ A bytedatastring is combined into word units beginning from the head 1/0 specified by argument s for the number of bytes
specified by argument s+ 2, and the result is stored in the head /O area specified by s+ 1.
¢ The higher byte of the byte unit datais ignored.
< If the number of converted bytes is odd, the lower 8 bits at the end of the output destination is set to HOO.
¢ Usethe ADRIO command to set the actual addressesin the head I/Osof sand s + 1.
* () indicates the display when the LADDER EDITOR is used.
Cautionary notes
* The ADRIO command should be used to set the actual addressesin sand s+ 1. If not, DER isset to “1” and no operation is
performed.
« If stos+ 2 and the areas specified by them overlap, DER is set to “1” and no operation is performed.
» If stos+ 2 and the areas specified by sto s+ 2 exceed the maximum 1/O number, DER is set to “1” and no operation is
performed.

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-33 Name Byte right shift '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7F2 | R7F1 | R7F0 | EH-CPU4* |EH-CPU**A| Other than
FUN 48 (s) DER | ERR | SD | V c |FHCPYUT encpuse| et
* (BSHR (9)) ? L L L o Ave | Max | Ave | Max | Ave | Max Shift
Command format Number of steps 9 10 char.
7 -
Condition Steps 81 by 1 byte
FUN 48 (s) — 3
* (BSHR(9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|WY|wL, | TC|DX|DY |DL, | & Other
M [TMR,cU, WM om | 3
RCU, CT
s |No. of shifted bytes O Addressissetins+ 1.
- susesuptos+ 1.
st1 | Shift data head 1/0 No. (@)
Function
Before shift After shift
15 8 7 0 15 8 7 0
s| No. n of shifted bytes a
dl d2 al Hoo di g
<+ 1| Shift datahead 1/0 No. a - _ =) _ 2
. | s | :
a*ts7 4 dnl dn a*t 528 dn2 dn-1 s
Ch+10 h+10 LL
a*=ZH dn+1 /dn+2 | @ F2 5 dn dn +2
ﬁ A R _Not updated
Lost y 7 - )
Before conversion After conversion
e
1587 0 1587 0 g
)
4 d d2 4l Hoo d1 @ o
&
8
On-10) Oh-10
a*zzy  dn dn+1 | @*5z 5 dn1 dn g
b /ﬂ < L
* Thedatagiven by the number of bytes specified by argument sis shifted one byte to the right, beginning from the head I/O
specified by argument s+ 1.
¢ AnHOOisinserted in an areathat became empty after the shift. Note that the data after the specified number of bytesislost
by the shift operation.
¢ Usethe ADRIO command to set the actual addressesin the head I/Os of s+ 1.
e If the operation is performed normally, DER is set to “0.”
* () indicates the display when the LADDER EDITOR is used.
Cautionary notes
e The ADRIO command should be used to set the actual addressesin s+ 1. If not, DER isset to “1” and no operation is
performed.
« If sand s+ 1 and the areas specified by them overlap, DER is set to “1” and no operation is performed.
e If s+ 1 and the areas specified by sand s + 1 exceed the maximum 1/O number, DER isset to “1” and no operation is
performed.

T: Supported by EH-CPU *** A/448/516/548 only.
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Chapter 5 Command Specifications

Program example

X00408 DIF48

WR0100 = 4
ADRIQ( WR0101, WM100)
FUN 48 (WR0100)

WM 100 = WM 100 OR H0200

LD X00408
AND DIF48

[

WRO0100 = 4

ADRIQ( WR0101, WM100 )
FUN 48 (WR0100)

WM 100 = WM100 OR H0200
1

Program description

Four bytes of transmission datais stored in WM 100 and succeeding areas. Communication control code HO2 (STX) is added to

the head of this data.
Execution results:

WM100| “T" “E
WM101 | “X" | “T"
WM102

=

WM100| HOZ2 | “T"
WM101| “E* | “X”
WM102| “1”
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Item number | Fun commands-34 Name Byte left shift T
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7F2 | R7F1 | R7F0 | EH-CPU4* |EH-CPU**A| Other than
FUN 49 () DER | ERR | SD v c |EHCPUS" lencpuse| oMt
* (BSHL (9)) ? o L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps g 10 char.
Z -
Condition Steps 85 |
FUN 49 (s) — 3
* (BSHL (5))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M [TMR,cU, WM om | 3
RCU, CT
s |No. of shifted bytes o Actual addressis set
- susesuptos+ 1.
st1 | Shift data head 1/0 No. (@)
Function
Before shift After shift
15 8 7 0 15 8 7 0 )
s[No. n of shifted bytes 2
" — al a1 d2 al  d2 d3 s
s+ 1| Shift data head 1/0 No. a | 3
i3
Ch-10 Ch-10
a+tee g / dn-1 dn a*t =4  dn HOO
/ A W
Lost / Before conversion After conversion
15 8 7 0 15 8 7 0 -
pe|  d1 d2 4 d2 d3 @ 2
S Z
. . o) -]
% LL
Ch-30 On-30
a+5 1 dn2 | dnd at 770 dna n .
i h-10 i th-10 LL
arizsl dn dn+1 at 525 Hoo n+1
« Thedatagiven by the number of bytes specified by argument sis shifted one byte to the left, beginning from the head 1/0
specified by argument s+ 1,.
* AnHOOisinserted in an area that became empty after the shift. Note that the head datais lost by the shift operation.
¢ Usethe ADRIO command to set the actual addressesin the head I/Os of s+ 1.
e If the operation is performed normally, DER is set to “0.”
* () indicates the display when the LADDER EDITOR is used.
Cautionary notes
e The ADRIO command should be used to set the actual addressesin s+ 1. If not, DER isset to “1” and no operation is
performed.
* If sand s+ 1 and the areas specified by them overlap, DER is set to “1” and no operation is performed.
e If s+ 1 and the areas specified by sand s + 1 exceed the maximum I/O number, DER isset to “1” and no operation is
performed.

T: Supported by EH-CPU *** A/448/516/548 only.
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Program example

X00409 DIF49

WR0100=5
ADRIQ( WR0101, WM100)
FUN 49 (WR0100)

LD X00409
AND DIF49

[

WR0100=5

ADRIQ( WR0101, WM100 )
FUN 49 ( WR0100)

]

Program description

Five bytes of data with control code is stored in WM 100 and succeeding areas. The control code is deleted from this data so that
it becomes a data string containing only data.

Execution results:

WM100| HO2 | «7~

WM101| « E” “x

WM102[ «7»

wm100| “17 g
> wMm1oL “X* | T
WM102[ HOO
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Item number Fun commands-35 Name Binary square root '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-cPu4** |EH-CPU**A| Other than
FUN 60 (3) DER | ERR | SD | V c |FHCPYT lencpuge| M
* (BSQR(9)) 1 ° ° [ ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 454
Condition Steps 3|
FUN 60 () — 3
* (BSQR(9))
Bit Word Double word
R, |TD,sS, WR, DR, E
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR cU, WM oM™ | S
RCU, CT
s | Argument (lower) (@)
s+2 | Argument (higher) O susesup to s+2
Function
15 0 32 16 15 0
Square root <4+— Higher Lower
s+2 s+1 s

e Thesquareroot of the 32-bit binary value specified by arguments s (lower) and s+ 1 (higher) is calculated and stored in s +
2.

e If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

FUN 60 (s)

Cautionary notes |
e If s+1tos+ 2exceed the maximum I/O number, DER is set to “1” and no operation is performed.

Program example |

LD X00600
X00600 DIF60 AND DIF60
DR0100 = H12345678 [
FUN 60 ( WR0100) WR0000 = H12345678

FUN 60 ( WR0100)
1

Program description |

e Storesthe 32-hit binary value H12345678 in WR0100 and WR0101.
* Theconversion result is stored in WR0102.
Execution results: DR0100=H12345678, WR0102=H4444(17476)

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-36 Name Dynamic scan pulse command '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 | EH-CPU4* |EH-CPU**A| Other than
FUN 61 () DER | ERR | SD v c |EHCPUS" lencpuse| oMt
* (PGEN (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 0
7 -
Condition Steps
P 73| -
FUN 61 (s) — 3
* (PGEN (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/O X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
s | No. of ON scan pulse O
s+1 | No. of OFF scan pulse O
s+2 | Pulse output I/O O Actual addressis set
s+3 | System area Cannot be used by
st4 the user
Function
Table Relationship between number of scans and pulse activation
s|n1 of ON scan pulse Number of scans
Pulse activation
s+ 1| n2 of OFF scan pulse nl n2
s+ 2| Pulse output I/0O No. a N n2=0 Pulse output turns OFF.
nl=0
s+ 3| ON scan progress value n2=1
p s+ 4| OFF scan progress value n2=0 Pulse output turns ON.
z nliz1 o>1 |Pulseoutput tums ON for nl scans
iy - and turns OFF for n2 scans.
[

Startup condition

Pulse output ‘L

< O /O >« b

> <

nl scans n2 scans nl scans N2 scans nlscans n2scans

« Thefollowing operation is repeated: Turns ON the bit internal output specified by argument s + 2 for the number of scans
specified by argument s and turns it OFF for the number of scans specified by argument s+ 1.

« If thiscommand is executed several times within one scan, the internal bit output turns ON and OFF according to the
number of executions.

¢ If bothsand s+ 1 are0, the output stays OFF.

« If the startup condition turns OFF, the output as well asthe progressvaluesin s+ 3 and s + 4 are retained.

¢ Boths+3ands+ 4 should be cleared at initialization; otherwise the pulse width of the first cycle may change.
¢ Usethe ADRIO command to store an actual addressin the pulse output 1/0. ADRIO (s + 2, bit internal output)
e If the operation is performed normally, DER is set to “0.”

* () indicates the display when the LADDER EDITOR is used.

T: Supported by EH-CPU *** A/448/516/548 only.
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Cautionary notes

* The pulse activation may at most be delayed by one scan in relation to the pulse output startup condition. Note that if the
startup condition changes from ON to OFF then to ON, the pulse width of that part may change by + one scan.

e Usethe ADRIO command to store an actua addressin the pulse output I/O of s+ 2. If not, an error will occur and no
operation will be performed

e If s+1tos+ 4 and the areas specified by s + 2 exceed the maximum 1/O number, DER is set to “1” and no operation is
performed.

FUN 61 (s)
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Item number | Fun commands-37 Name 1/O refresh (All points)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU**A| Other than
FUN 80 () DER | ERR | SD v c |EHCPUS™| gcpuge| et
t L L L [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
41
Conditi St
ondiion ops 69 | - < |162] o
FUN 80 (s) — 3
156
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument (dummy) O
Function |

o Thiscommand performs I/O refresh of al datain the external 1/Os (including link area) in the middle of a scan.

Cautionary notes |

e Thiscommand performs 1/O refresh of al externa 1/0Os (including link area).
If refresh of certain areais to be performed, use FUN81 or FUNS2.

o |If the argument s exceeds the maximum I/O number, DER isequal to “1” and the command will not be processed.
¢ Assign argument s as a one-word dummy. The 1/O specified by argument s (WR, WL, WM) will not be affected.

Program example

I FUN 80 (WRQ) F—1g
X0 | Y100
— | O 2
I FUN 80 (WRQ) F——3

-
[
=z
[e]
o

—~
@

=

Program description |

1/O refresh —>| | | I:I
N

1/0 refresh

FUN 80 1] FUN &0 3]
Program execution 2]
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Item number | Fun commands-38 Name 1/O refresh (Input/output designation)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU**A| Other than
FUN 81 () DER | ERR | SD v c |EHCPUS" lEncpuge | et
t L L L [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
45
Conditi St
ondition eps | - l104] =
FUN 81 (s) — 3
94
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Type O
Function |
S | Input type HOO: Input refresh (including remote)

HO1: Output refresh (including remote)
HO2: Link refresh

« Depending on the I/O type of the area specified by s, refresh is performed with respect to 1/0 modules only, output
modules only or link areaonly.

¢ Refreshis performed by each slot assignment according to the 1/0 assignment.
o If therefresh processing is completed normally, DER is set to “0.”

Cautionary notes |

o Ifthel/O typeis other than H0O0, HO1 or HO2, DER is equal to “1” and the command will not be processed.
o If the argument s exceeds the maximum I/O number, DER is set to “1” and the command will not be processed.

Program example |

FUN 81 (s)

RO00 DIFO LD R000
f {t WRO0004 = 0 - AND DIFO

FUN 81 (WRO0004 )

[
WR0004 = 0
FUN 81 (WR0004)
ROOL DIFL ]
\ N WRO0004 = 1 | LD ROOL

FUN 81 (WR0004 ) AND DIF1

[

WRO0004 =1

FUN 81 (WR0004)
]

Program description

« Uponrising of ROOO, the input module is refreshed.
« Upon rising of R0O01, the output module is refreshed.
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Item number | Fun commands-39 Name 1/0 Refresh (slot)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FUN 82 () DER | ERR | SD Vv c |EHCPUST lEHcpuae| oM
t L L] L] [ ] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps °
2
Conditi St
ondiion ops 80 | - o |201] o
FUN 82 (s) — 3
142
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cU, WM o™ | 3
RCU, CT
s Number of slot O
s+land | Slot location number O Designate the slot
beyond location.
Function
s |Number of slot T n< 64
s+1 |Refresh slot number Refresh ot number is
designated by unit and slot number.

st+2 |Refresh slot number

s+n | Refresh slot number

o Designated dot 1/0O is refreshed.

« Thedlot location numbers stored in areas s+1 and beyond are designated by the unit number and slot number.
e The maximum slot number is 64. The points exceeding 64 points are not refreshed.

o If refresh processing is completed normally, DER is equal to “0.”

T
Cc
z
s}
N

—
»

N

Program example

R000 DIFO LD RO00
'—1: it WRO0000 = H0002 ~‘ AND DIFO

WR0001 = HO000 [

WR0002 = H0012 WR0000 = H0002
FUNS82 (WR0O0OO) WR0001 = HO000
WR0002 = H0012
FUNS2  (WRO00O0O)
1

Program description

« Upon rising of RO0O, the two slots designated after WR0001 (unit O, slot 0) and (unit 1, slot 2) are refreshed.
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Cautionary notes

Set the unit number (0 to 1) and slot number (0 to 7) after s+1. Setting any other value will equal DER to “1” and that slot

will not be processed.
If thereis no 1/0 assignment to the designated slot, DER is equal to “1” and that slot will not be processed.

If the number of s+n points exceeds the maximum 1/O number, DER is equal to “1” and no processing is performed.
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:

b15 b12 b7 b3 b0

0to0 0to0 Unit number Slot number

FUN 82 (s)
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Name

Floating-point operation (FUN100 to FUN118) cautionary notes

The following describes some points of caution related to all the FUN commands (FUN100 to FUN 118) for performing

floating-point operation. Data for the floating-point commands uses single-precision floating points conforming to | EEE754.

The internal representation of |IEEE754’ s single-precision floating-point numbers is explained below.

Internal representation format of floating point
Single-precision floating-point numbers are expressed as 32-bit datain the following format.

Contents

Sign bit (S)

Exponent part (E)

Mantissa part (M)

Bit number

b31

b30

b23 b22 bO

The 32-bit data in the above table corresponds to internal outputsin the following manner. Examples of representation of
internal output 1/0 numbers when WR100, WR101, and DR100 are used are shown in parentheses..

Word Upper word (WR101) Lower word (WR100)
Bit number b5 by | bys by
Double word Double word (DR100)
Bit number b, | by
(1) SignBit
Sign bit (S) Contents
0 Real number
1 Negative number
(2) Exponent Part (3) MantissaPart
Exponent part (E) Two's exponential value (E’) Mantissa part (M) The value of mantissa part (M”)
FF Indicates overflow value. TFFFFF (111 - 11),
FE 127 7FFFFE (1.11 - 10),
! ! ! !
80 1 1 (1.00 - 01),
7F 0 0 (1.00 - 00),
7E -1 1lintheinteger portion of M’ in the above table
- . ! does not appear in the format.
mCc
% E 01 -126
5 § 00 Treated asO.
o

(4) Mathematical Expression

The floating-point number (F) can be expressed with the following formula using the sign bit (S), exponent part (E), and
mantissa part (M) listed above.

(P =(-1°x(1+Mx2%) x 25 = (-1)Sx M’ x 2F

« Rangethat can be expressed by floating-point numbers

Hexadecimal Expression . ) .
- Floating Point Expression Remark
Higher word Lower word
H7F7F HFFFF +3.402823 - x 10% Maximum value
H0080 HO000 +1.175494 - x 10%® The minimum absol ute value of a positive number
! ! Thevaluein thisrangeistreated as 0.

H8080 HO0000 -1.175494 - x 10°® The minimum absolute value of a negative number
HFF7F HFFF -3.402823 -+ x 10% Minimum value

o Example of setting in interval outputs

Interval output Sign bit Exponent part [ Mantissa part Floating point
Higher word Lower word
H3F80 HO000 0 TF 0 (1.00 - 00), x 2" =10
H4128 HO000 0 82 28 (1.0101000 - 0), x 28#7™ =105
HBFOO HO000 1 7E 0 (-1) x (1.00 - 00), x 2=+ = 0.5
H3F00 HO000 0 7E 0 (1.00 - 00), x 2"+ =05
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Item number | Fun commands-40 Name Floating Point Operation " (Real to Integer (Word) Conversion)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU**A| Other than
FUN 100 (9) DER | ERR | SD v c |EHCPUS™ | gcpugn| et
* (INTW (s)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps g
5 -
Conditi St
ondition eps 57| 107! -
FUN 100 (s) — 3
104 |
* (INTW (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
s |Argument O susesup to s+2
Function
st2 s+l S
15 0 15 015 0

Integer portion | <— INTW | Real number portion | Rea number portion

« Convertsthe real number specified by arguments s and s+1 to integer word data, then setsthe result in s+2.
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

« When the resulting integer value of the conversion of the real number specified in s and s+1 falls outside the range of
—32,768t0 32,767, DER is set to "1" and s+2 does not change.

o |f sto s+2 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

FUN 100 (s)

Program example

LD  X00200
XOOZPO DR0100 = H46FFFEQOO [

FUN100 (WR0100) DR0100 = H46FFFE0D
FUN 100 (WR0100)
]

Program description

« At arising edge of X0200, the real number specified in DR0O100 (WR0100, WR0101) is converted to an integer and the
result is set in WR0102.

Internal output setting:  WR0101 = H46FF, WR0100 = HFEQO
Operation result : WRO0102 = H7FFF

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-41 Name Floating Point Operation " (Real to Integer (Double Word) Conversion)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* [EH-CPU3**A| Other than
FUN 101 (9) DER | ERR | SD | V S i T
* (INTD (9)) P ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
69 |
Condition Steps 6 | 23]
FUN 101 (s) — 3
119|
* (INTD (s))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM o™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st+2 s+l S
15 015 0 15 015 0

Integer portion | Integer portion | <«— INTD Real number portion | Rea number portion

« Convertsthe real number specified by arguments s and s+1 to double word data, then sets the result in s+2 and s+3.
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When the resulting integer value of the conversion of the real number specified in s and s+1 falls outside the range of
—2,147,483,648 t0 2,147,483,647, DER is set to "1, " and s+2 and s+3 do not change.

o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

n
Cc
P4
=
o
=

—
n

N2

Program example

LD  X00200
X00200 DRO100 = H4EFFFFFF [
T
FUN101 (WR0100) DRO0100 = HAEFFFFFF

FUN 101 (WR0100)
|

Program description

« At arising edge of X0200, the real number specified in DR0O100 (WR0100, WR0101) is converted to an integer and the
result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WRO0101 = H4EFF, WR0100 = HFFFF
Operation result : WRO0103 = H7FFF, WR0102 = HFF80

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-42 Name Floating Point Operation ' (Integer (Word) to Real Number Conversion)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |EH-CPU4* [EH-CPU3**A| Other than
FUN 102 (9) DER | ERR | SD v c |EHCPUS™ | encpuge| oMt
* (FLOAT (9)) ! L ® L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 3
4
Conditi St
ondition eps 2| 9l
FUN 102 (s) — 3 89
* (FLOAT (s)) -
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
s |Argument O susesup to s+2
Function
st+2 stl S
15 015 0 15 0

Real number portion | Red number portion | <«— FLOAT | Integer portion

« Convertstheinteger word data sto areal number, then setstheresult in s+1 and s+2.
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

o Aninteger valuein the range of —32,768 to 32,767 can be set for sand s+1.
o |f sto s+2 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

Program example |

FUN 102 (s)

LD  X00200
XOOZ,OO WRO0100 = H7FFF [
T

FUN102 (WR0100) DR0100 = H7FFF
FUN 102 (WR0100)
]

Program description

« Atarising edge of X0200, the integer specified in WRO0100 is converted to areal number and the result is set in DR0101
(WR0101, WR0102).

Internal output setting:  WR0100 = H7FFF
Operation result : WRO0102 = H46FF, WR0101 = HFEQO

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.

5-237



Chapter 5 Command Specifications

. ) .
ltem number | Fun commands-43 Name Floatlng.Pomt Operation ' (Integer (Double Word) to Real Number
Conversion)

Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU3**A| Other than
FUN 103 () DER | ERR | D | V c |EMCPUST| Encpuae| el
* (FLOATD (9)) ! o L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
47 | «
Conditi St
ondition eps a7 | 99 |
FUN 103 (s) — 3 9% |
* (FLOATD (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M [TMR,cU, WM om | G
RCU, CT
s |Argument O susesupto s+3
Function
s+3 s+2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FLOATD | Integer portion | Integer portion

« Convertstheinteger double word data s and s+1 to area number, then sets the result s+2 and s+3.
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

o Aninteger valuein the range of —2,147,483,648 to 2,147,483,647 can be set for sand s+1.

-

% o If sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
S

- Program example |

LD  X00200
X00200 DR0100 = H00020001 [
T
FUN103 (WR0100) DR0100 = H00020001

FUN 103 (WR0100)
]

Program description

o Atarising edge of X0200, the integer specified in DR0100 (WR0100, WR0101) is converted to areal number and the
result is set in DR0102 (WR0102, WR0103).

Internal output setting: WR0101 = H0002, WR0100 = H0001
Operation result: WRO0103 = H4800, WR0102 = H0040

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-44 Name Floating Point Operation ™ (Addition)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0O | EH-CPu4** [EH-CPU3**A| Other than
FUN 104 (s) DER | ERR | SD Vv Cc |EMCPUST Encpuge | et
* (FADD (s)) 3 L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 0
7 -
Condition Steps
P 70| - 125 -
FUN 104 (s) — 3
122 |
* (FADD (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cU, WM oM™ | S
RCU, CT
s |Argument O susesupto stb
Function
(15 sl 915 s 0
s+5 st4 Real number portion | Red number portion
15 015 0
. . +
Real number portion | Red number portion | <4 FADD 543 o2
15 015 0
Real number portion | Red number portion

~

e Addstherea number (s+2, s+3) to the real number (s, s+1), then setstheresult in (s+4, s+5).
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto |IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

FUN 104 (s)

« When the operation result is not within the range of —1e+37 to 1e+37, DERissetto "1."
o |f sto s+5 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

Program example |

LD  X00200
X00200 DIF DRO100 = H42C90000 AND DIFO
I DE0102 = H43488000 [
FUN104 (WR0100) DRO100 = H42C90000

DR0102 = H43488000
FUN 104 (WR0100)
1

Program description

« At arising edge of X0200, the real number specified in DR0100 (WR0100, WR0101) is added to the real number specified
in DR0102 (WR0102, WR0103), and the result is set in DR0104 (WR0104, WR0105).

Internal output setting:  WR0101 = H42C9, WR0100 = HO000
WRO0103 = H4348, WR0102 = H8000
Operation result : WRO0105 = H4396, WR0104 = H8000

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-45 Name Floating Point Operation ™ (Subtraction)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0O | EH-CPuU4** [EH-CPU3**A| Other than
FUN 105 (9) DER | ERR | SD v c |EHCPUS™ | gcpugn| et
* (FSUB (9)) ! L ® L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 0
7 -
Condition Steps
P 70 | - 125 -
FUN 105 (s) — 3
121 ~
* (FSUB (9))
Bit Word Double word
R, |TDss WR, DR | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument O susesupto stb
Function
(15 sl 915 s 0
s+5 st4 Real number portion | Red number portion
15 015 0
Real number portion | Rea number portion | 4= FSUB 543 o2
15 015 0

Real number portion | Red number portion
~

o Subtractsthereal number (s+2, s+3) from the real number (s, s+1), then setstheresult in (s+4, s+5).
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto |IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

« When the operation result is not within the range of —1e+37 to 1e+37, DERissetto "1."
o |f sto s+5 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

-
C
z
=
o
a

—
®

<

Program example |

LD  X00200
X00200 DIF DRO100 = H43483000 AND DIFO
I DE0102 = H42C90000 [
FUN105 (WR0100) DRO100 = H43488000

DR0102 = H42C90000
FUN 105 (WR0100)
1

Program description

« At arising edge of X0200, the real number specified in DR0102 (WR0102, WR0103) is subtracted from the real number
specified in DR0100 (WR0100, WR0101), and the result is set in DR0104 (WR0104, WR0105).

Internal output setting:  WR0101 = H4348, WR0100 = H8000
WRO0103 = H42C9, WR0102 = H0O000
Operation result : WRO0105 = H42C8, WR0104 = H0000

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-46 Name Floating Point Operation ™ (Multi plication)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0O | EH-CPuU4** [EH-CPU3**A| Other than
FUN 106 (9) DER | ERR | SD v c |EHCPUS™ | gcpugn| et
* (FMUL (9)) 3 L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 0
7 -
Condition Steps
i 69 | - 125
FUN 106 (s) — 3
121 ~
* (FMUL (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR U, WM o™ | S
RCU, CT
s |Argument O susesupto stb
Function
(15 stl 015 s 0
s+5 st4 Real number portion | Red number portion
15 015 0
X
Real number portion | Rea number portion (<« FMUL 543 o2
15 015 0
Real number portion | Red number portion

~

e Multipliesthe real number (s, s+1) with the real number (s+2, s+3), then sets the result in (s+4, s+5).
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto |IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

FUN 106 (s)

« When the operation result is not within the range of —1e+37 to 1e+37, DERissetto "1."
o |f sto s+5 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

Program example |

LD  X00200
X00200 DIF DRO100 = H43483000 AND DIFO
I DE0102 = H42C90000 [
FUN106 (WR0100) DRO100 = H43488000

DR0102 = H42C90000
FUN 106 (WR0100)

]

Program description

« At arising edge of X0200, the real number specified in DR0100 (WR0100, WR0101) is multiplied by the real number
specified in DR0102 (WR0102, WR0103), and the result is set in DR0104 (WR0104, WR0105).

Internal output setting:  WR0101 = H4348, WR0100 = H8000
WRO0103 = H42C9, WR0102 = H0O000
Operation result : WRO0105 = H469D, WR0104 = H6C80

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-47 Name Floating Point Operation  (Division)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | n.cpus [EH-CPUS=Al Otherihan
FUN 107 () DER | ERR | SD Y, c |EHCPUS™| ehcpuse
* (FDIV (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
119 | -
Conditi St
ondiion °ps 119 o 174 o
FUN 107 (s) — 3
1711 | -
* (FDIV (9))
Bit Word Double word
R, |TD,SS, WR, DR, E
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cU, WM oM™ | S
RCU, CT
s |Argument O susesupto stb
Function
(15 sl 015 s 0
s+5 st Real number portion | Red number portion
15 015 0
/
Real number portion | Rea number portion (<= FDIV 543 o2
15 015 0

Real number portion | Red number portion
-

o Dividesrea number (s, s+1) by real number (s+2, s+3), then setstheresult in (s+4, st+5).
« If the calculation is completed normally, DER is equal to “0.”

« Thefloating point format conformsto |IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

« When the operation result is not within the range of —1e+37 to 1e+37, DER issetto "1."
o |f sto s+5 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
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Program example |

LD  X00200
XOOZ?O D,lF,O DRO0100 = H43488000 AND DIFO
! B DE0102 = H42C88000 [
FUN107 (WR0100) DRO100 = H43483000

DR0102 = H42C88000
FUN 107 (WR0100)

]

Program description

o Atarising edge of X0200, the real number specified in DR0100 (WR0100, WR0101) is divided by the real number
specified in DR0102 (WR0102, WR0103), and the result is set in DR0104 (WR0104, WR0105).

Internal output setting:  WR0101 = H4348, WR0100 = H8000
WRO0103 = H42C8, WR0102 = H8000
Operation result : WRO0105 = H4000, WR0104 = HO000

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-48 Name Floating Point Operation " (Angle to Radian Conversion)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4** |EH-CPU3**A| Other than
FUN 108 (9) DER | ERR | SD | V c |FHCPYT lencpuge | M
* (FRAD (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
64 |
Condition Steps 63| 17l
FUN 108 (s) — 3
114 | ~
* (FRAD (9))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/0 X | Y |L, |WDT,MS |WX|WY|wL,|TC |DX|DY |DL, | 2 Other
M |TMR, cu, WM o™ | S
RCU, CT
s |Argument O susesuptos+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Rea number portion | «— FRAD Real number portion | Red number portion

T
degrees x = radian
180

« Convertsthe angle units of the real number value specified in s and s+1 as the arguments to radian units, the sets the result
theresult in s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conformsto IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

FUN 108 (s)

o When the operation result is not within the range of —1e+37 to 1e+37, DER issetto "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

Program example |

LD  X00200
DR0100 = H42C80000 [

FUN108 (WR0100) DR0100 = H42C80000
FUN 108 (WR0100)
|

X00200

Program description

o Atarising edge of X0200, the real number specified in DR0100 (WR0100, WR0101) is converted to aradian and the
result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H42C8, WR0100 = H0O000
Operation result : WRO0103 = H3FDF, WR0102 = H66F3

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-49 Name Floating Point Operation ™ (Radian to Angle Conversion)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0 |EH-CPU4* |EH-CPU3**A| Other than
FUN 109 (9) DER | ERR | SD v c |EMCPYUS™ Epcpug| et
* (FDEG (9)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 5
4 |
Conditi St
ondition eps 63 | o uzl -
FUN 109 (s) — 3
114 |
* (FDEG (s) )
Bit Word Double word
R, |TDss WR, DR | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM om | 3
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Rea number portion | «— FDEG Real number portion | Red number portion

180
radian x = degrees
i

o Convertsthe radian units of the real number value specified in s and s+1 as the arguments to angle units, then setsthe
result in s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
o Thefloating point format conforms to |IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

« When the operation result is not within the range of —1e+37 to 1e+37, DERissetto "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
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Program example |

LD  X00200
X00200  DIFD DRO100 = H3FDF66F3

it FUN109 (WRO0100) ’[*ND DIFO
DRO100 = H3FDF66F3
FUN 109 (WR0100)

]

Program description

« At arising edge of X0200, the real number specified in DR0100 (WR0100, WR0101) is converted to an angle and the
result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3FDF, WR0100 = H66F3
Operation result : WRO0103 = H42C8, WR0102 = HO000

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-50 Name Floating Point Operation ™ (SIN)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7F0O | EH-CPu4** [EH-CPU3**A| Other than
FUN 110 (9) DER | ERR | SD v c |EHCPUS" lencpuse| oMt
* (FSIN (9)) ! L ® L ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps o8>
Condition Steps -
PP los1| - 38|
FUN 110 (s) — 3
34|
* (FSIN (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/O X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0
Real number portion | Red number portion | <— FSIN Real number portion | Red number portion

« Cadculatesthe sine value of the real number value in radian units specified in s and s+1 as the arguments, then sets the
result in s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conformsto IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When the operation result is not within the range of —1e+37 to 1e+37, DER isset to "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

« When thevaueof s, s+1 isgreater than 1.414847550405688000e+16, the sine value cannot be calculated, thus DER is set
to"1."

o When thevalue of s, s+1 is greater than 2.981568260000000000e+08, aresult is obtained but the accuracy decreases, so
DERissetto"1."

FUN 110 (s)

Program example

LD  X00200
DR0100 = H3FOB0A92 AND DIFO
FUN110 (WR0100) [

DR0100 = H3F060A92
FUN 110 (WR0100)

]

X00200 DIFO
I I

Program description

« At arising edge of X0200, the SIN of the real number specified in DR0100 (WR0100, WR0101) is calculated and the
result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3F06, WR0100 = HOA92
Operation result : WRO0103 = H3F00, WR0102 = HO000

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-51 Name Floating Point Operation " (COS)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPU4* |EH-CPU3**A| Other than
FUN 111 (9) DER | ERR | SD v c |EHCPUS™ | gcpugn| et
* (FCOS(9)) ! L ® L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 204
Condition Steps -
P 303| 383| -
FUN 111 (s) — 3
380 |
* (FCOS(s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FCOS Real number portion | Red number portion

« Cadculatesthe cosine value of the real number valuein radian units specified in s and s+1 as the arguments, the setsthe
result in s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conformsto IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When the operation result is not within the range of —1e+37 to 1e+37, DER isset to "1."

§ o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
E « When thevaueof s, s+1 isgreater than 1.414847550405688000e+16, the cosine value cannot be calculated and DER is set
@ to"1."
o When thevalue of s, s+1 is greater than 2.981568260000000000e+08, aresult is obtained but the accuracy decreases, so
DERissetto"1."

Program example

LD  X00200
X00200 DIFO DR0100 = H3FOB0A92 AND DIFO

FUN111 (WR0100) [
DRO100 = H3FOB0A92
FUN 111 (WR0100)
1

Program description

« At arising edge of X0200, the cosine value of the real number specified in DR0100 (WR0100, WR0101) is calculated and
the result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3F06, WR0100 = HOA92
Operation result : WRO0103 = H3F5D, WR0102 = HB3D7

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-52 Name Floating Point Operation " (TAN)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU3**A| Other than
FUN 112 (9) DER | ERR | SD v c |EHCPUS™ | encpuge| oMt
* (FTAN(9)) ? L L L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 2
1| «
Condition Steps
P 33| a7l -
FUN 112 (s) — 3
414
* (FTAN (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FTAN Real number portion | Red number portion

« Cadculatesthe tangent value of the real number value in radian units specified in s and s+1 as the arguments, the sets the
result in s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conformsto IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When the operation result is not within the range of —1e+37 to 1e+37, DER isset to "1."

o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.

« Whenthevaueof s, s+1 isgreater than 1.414847550405688000e+16/2, the tangent value cannot be calculated and DER is
setto"1."

o When the value of s, s+1 is greater than 2.981568260000000000e+08/2, aresult is obtained but the accuracy decreases, so
DERissetto"1."

FUN 112 (s)

Program example

LD  X00200
X00200  DIFO DRO100 = H3FO60A92 AND DIFO

' L FUN112 (WR0100) [
DRO100 = H3FO60A92
FUN 112 (WR0100)
]

Program description

« Atarising edge of X0200, the tangent value of the real number specified in DR0100 (WR0100, WR0101) is calculated and
theresult is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3F06, WR0100 = HOA92
Operation result : WRO0103 = H3F13, WR0102 = HCD3A

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-53 Name Floating Point Operation " (ARC SIN)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU3**A| Other than
FUN 113 (9) DER | ERR | SD v c |EHCPUS™ | encpuge| oMt
* (FASIN (s)) ! L ® L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps 200
Condition Steps -
P 200 278| -
FUN 113 (s) — 3
275 | «
* (FASIN (s))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/O X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «<— FASIN Real number portion | Red number portion

o Calculatesthe SIN  value of the real number value specified in sand s+1 as the arguments, and sets the result in radian
unitsin s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conformsto IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When the operation result is not within the range of —1e+37 to 1e+37, DER isset to "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
« Whenthevaueof s, s+l isgreater than 1, DERissetto"1."

Program example

LD  X00200
X00200  DIFD DRO100 = H3F800000 AND DIFO
T 1T

FUN113 (WR0100) [
DRO0100 = H3F800000
FUN 113 (WR0100)
1

Program description

o Atarising edge of X0200, the SIN ~ value of the real number specified in DR0100 (WR0100, WR0101) is calculated and
theresult is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3F80, WR0100 = HO000
Operation result : WRO0103 = H3FC9, WR0102 = HOFDB

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-54 Name Floating Point Operation " (ARC COS)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-CPU4* |EH-CPU3**A| Other than
FUN 114 (9) DER | ERR | SD v c |EHCPUS™ | encpuge| oMt
* (FACOS(9)) ! L ® L o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps °
191 | «
Condition Steps
P 101 — 269| -
FUN 114 (s) — 3
266 |
* (FACOS(9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X | Y |L, |wDT,MS [WX|[WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM oM™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FACOS | Real number portion | Rea number portion

o Calculatesthe COS  value of the real number value specified in s and s+1 as the arguments, and sets the result in radian
unitsin s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conformsto IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

o When the operation result is not within the range of —1e+37 to 1e+37, DER isset to "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
« Whenthevaueof s, s+l isgreater than 1, DERissetto"1."

Program example

LD  X00200
X00200  DIFD DRO100 = H3F800000 AND DIFO
T 1T

FUN114 (WR0100) [
DRO100 = H3F800000
FUN 114 (WR0100)
1

Program description

« Atarising edge of X0200, the COS ~* vaue of the real number specified in DR0100 (WR0100, WR0101) is calculated and
theresult is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3F80, WR0100 = HO000
Operation result : WRO0103 = H0000, WR0102 = HO000

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.

5-249

FUN 114 (s)



Chapter 5 Command Specifications

Item number | Fun commands-55 Name Floating Point Operation " (ARC TAN)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* [EH-CPU3**A| Other than
FUN 115 (9) DER | ERR | SD | V c |FHCPY lencpuse | M
* (FATAN (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
395 |
Condition Steps s04| o 66|
FUN 115 (s) — 3
463 | ~
* (FATAN (9))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM o™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FATAN Real number portion | Red number portion

o Calculatesthe TAN ~ vaue of the real number value specified in s and s+1 as the arguments, and sets the result in radian
unitsin s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conforms to |IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

« When the operation result is not within the range of —1e+37 to 1e+37, DER issetto "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
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Program example |

LD  X00200
X00200  DIFO DRO100 = HCO0000000 AND DIFO

' n FUN115 (WR0100) [
DRO100 = HCO000000
FUN 115 (WR0100)
1

Program description

o Atarising edge of X0200, the TAN ~* value of the real number specified in DR0100 (WR0100, WR0101) is calculated and
theresult is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = HC000, WR0100 = H0O000
Operation result : WRO0103 = HBF8D, WR0102 = HB70D

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-56 Name Floating Point Operation ™ (Square Raot)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7TF3 | R7F2 | R7F1 | R7FO | n.cpua [EH-CPUg~al OMer than
FUN 116 (5) DER |ERR | sD | V c |FMCPYST | encpuae
* (FSQR(s) ) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
482 | ~
Condition Steps 1| 556 | .
FUN 116 (s) — 3
R 553 | «
(FSQR(9))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M | TMR, cu, WM om | 8
RCU, CT
s |Argument O susesupto s+3
Function
s+3 Ss+2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FSQR Real number portion | Red number portion

o Calculates the square root using the real number value specified in sand s+1 as the arguments, the sets the result in s+2 and
s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conforms to |IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

« When the operation result is not within the range of —1e+37 to 1e+37, DER issetto "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
¢ Whenthevaueof s, st+1 islower than O, the value cannot be calculated and DER is set to "1."

FUN 116 (s)

Program example

LD  X00200
X00200 DIFO
1 L DR0100 = H40000000 AND DIFO

' L FUN116 (WR0100) [
DRO100 = H40000000
FUN 116 (WR0100)
1

Program description

« Atarising edge of X0200, the square root of the real number specified in DR0100 (WR0100, WR0101) is calculated and
theresult is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H4000, WR0100 = H0000
Operation result : WRO0103 = H3FB5, WR0102 = HO4F3

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Chapter 5 Command Specifications

Item number | Fun commands-57 Name Floating Point Operation " (Exponent)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cPu4** [EH-CPU3**A| Other than
FUN 117 (9) DER | ERR | SD | V c |FHCPYT ecpuas| M
* (FEXP(9)) P ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
330 | «
Condition Steps 39| . 309 | .
FUN 117 (s) — 3
395 |
* (FEXP(9))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M | TMR, cu, WM om | 8
RCU, CT
s | Argument O susesup to s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Red number portion | «— FEXP Real number portion | Red number portion

o Performs an exponent operation using the real number value specified in s and s+1 as the arguments, the setsthe result in
st+2 and s+3.

« An exponent operation is performed using 2.71828 as the base (€).
« If the calculation is completed normally, DER is equal to “0.”

o Thefloating point format conformsto |IEEE754.

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

« When the operation result is not within the range of —1e+37 to 1e+37, DERissetto "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
« Cdculation cannot be performed when the value of s, s+1 islower than —7.0839639e+02. In thiscase, DER isset to "1."

n
Cc
P4
=
[N
~

—
n

N

Program example

LD  X00200
X00200 DIFD DR0100 = H40000000 AND DIFO
f T FUN117 (WR0100) [

DR0100 = H40000000
FUN 117 (WR0100)
]

Program description

« Atarising edge of X0200, an exponent operation of the real number specified in DR0100 (WR0100, WR0101) is
performed and the result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H4000, WR0100 = H0000
Operation result : WRO0103 = H40EC, WR0102 = H7326

": Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-58 Name Floating Point Operation ™ (Natural Logarithm)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* [EH-CPU3**A| Other than
FUN 118 (9) DER | ERR | SD | V c |FHCPYST | encpugs| M
* (FLOG (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
187 | -
Condition Steps 187] o x7|
FUN 118 (s) — 3
254 |
* (FLOG (s))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM o™ | S
RCU, CT
s |Argument O susesupto s+3
Function
s+3 st2 s+l S
15 015 0 15 015 0

Real number portion | Rea number portion | «— FLOG Real number portion | Red number portion

« Performs alogarithm operation for the real number value specified by arguments s and s+1 using the natural logarithm (e)
as the base, then sets the result in s+2 and s+3.

« If the calculation is completed normally, DER is equal to “0.”
« Thefloating point format conforms to |IEEE754.
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes

« When the operation result is not within the range of —1e+37 to 1e+37, DER issetto "1."
o |f sto s+3 exceeds the maximum value of the I/O number, DER is set to "1" and no operation is performed.
« Calculation cannot be performed when the value of s, s+1 islower than or equal to 0. In thiscase, DER issetto "1."

Program example

LD X00200
DR0100 = H3F000000 AND DIFO

FUN118 (WR0100) [

DR0100 = H3F000000
FUN 118 (WR0100)

]

X00200 DIFO
! ] |

Program description

« At arising edge of X0200, the logarithm operation of the real number specified in DR0100 (WR0100, WR0101) is
performed and the result is set in DR0102 (WR0102, WR0103).

Internal output setting:  WR0101 = H3F00, WR0100 = HO000
Operation result : WRO0103 = HBF31, WR0102 = H7218

T: Supported by EH-CPU 308(A)/316(A)/448/516/548 only.
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Item number | Fun commands-59 Name Index setting T (argument d)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* |[EH-CPU**A| Other than
FUN 120 (9) DER | ERR | SD | V c |FHCPYST | encpugs| M
* (INDXD (9)) ® ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
22 |
Condition Steps
n P 18| -
FUN 120 (s) — 3
* (INDXD (s))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM DN, | S
RCU, CT DM
s |Index I/O No. O
Function |
o Setsthe argument used as an index in respect to argument d of the MOV and COPY commands.
Cautionary notes |
o Thel/O value specified in the Index Areawill beinitialized to “0.”
o Index qudification will be performed to both the MOV and COPY commands.
« Thisdoes not check for duplicate index numbers.
Program example
X 00200
— FUN 120 (WR0100) | Setsthe WR0100 as an index in respect to
T argument d.
c
z X 00200
o K I Performs copy processing after the index (WRO0100) is
2 ESEE(ZV:\J,/RV(\)/%QO&(;—:)ZOZO 255) added in respect to argument d of the COPY command
L ( ) (WRO0200).
After the COPY command is executed, the index will be
updated (+1) (FUN 123).

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-60 Name Index setting T (argument )
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* |[EH-CPU**A| Other than
FUN 121 (9) DER | ERR | SD | V S i T
* (INDXS(s)) ® ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
22 |
Condition Steps
P 18| <
FUN 121 (s) — 3
* (INDXS(s))
Bit Word Double word
R, |TD,ss, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM bN, | S
RCU, CT DM
s |Index I/O No. O
Function |
o Setsthe argument used as an index in respect to argument s of the MOV and COPY commands.
Cautionary notes |
o Thel/O value specified in the Index Areawill beinitialized to “0.”
o Index qudification will be performed to both the MOV and COPY commands.
« Thisdoes not check for duplicate index numbers.
Program example
X 00200
— | FUN 120 (WR0100) 7] Sets WR0100 as an index in respect to argument d and sets .
FUN 121 (WR0101) WRO0101 as an index in respect to argument s. )
&
X 00200 Adds an index (WR0100) in respect to argument d (WR0200) of z
F COPY(WR0200, WM 100, 255) 7| the COPY command. Then adds an index (WR0101) in respect to E
FUN 123 (WR0100) argument s (WM 100). After the COPY command is executed, the
FUN 123 (WR0101) index will be updated (+1) (FUN 123).

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number Fun commands-61 Name Index cancel
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4** [EH-CPU**A| Other than
FUN 122 (9) DER | ERR | SD | V S i =T
* (INDXC (9)) P ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
21 -
Condition Steps
m P 18|
FUN 122 (s) — 3
* (INDXC(9))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR cu, WM DN, | S
RCU, CT DM
s |Index I/O No. O
Function |

e Cancelstheindex specification that is set for argument d or s of the MOV and COPY commands.
o Setsthe /O number specified by FUN 120 or FUN 121tos.

Cautionary notes |

o Cancelstheindex specification for argument d or sin respect to both the MOV and COPY commands.
o If the /O number set in sis not specified as an index, DER will be equal to “1” and no processing will be performed.

Program example |

X 00200
I

I FUN 122 (WR0100) Cancels the index specification with which
WRO0100 is set as an index.

n
Cc
P
=
N
N

—
n

N

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-62 Name Increment T (INC)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* |[EH-CPU**A| Other than
FUN 123 (9) DER | ERR | SD | V S i T
* (INC(9)) ® ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
30 | ~
Condition Steps 29 | . 7|
FUN 123 (s) — 3
74 |
*(INC(9))
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM o™ | S
RCU, CT
s |Argument O
Function |

« Incrementsthe word I/O specified in WR, WL, WM by 1 (+1).
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

e When FFFFH isincreased by 1 (+1), the result will be 0000H.

Program example |

X00200 DIFO — LD  X00200
— { WRO100 = H0000 = AND DIFO

[
WR0100 = H0000
]

X00200 DIF1 LD  X00200
| | FUN 123 (WR0100) | AND DIF1

FUN 123 (s)

[
FUN 123 (WR0100)
1

Program description

o Atarising edge of X0200, the WR0100 isincremented by 1 (+1).
Internal output setting:  WRO0100 = HO000
Operation result : WRO0100 = H0001

T: Supported by EH-CPU *** A/448/516/548 only.
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word 1/O by 1 (+1).
* () indicates the display

when the LADDER EDITOR is used.

Item number | Fun commands-63 Name Double Word Increment T (INCD)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* |[EH-CPU**A| Other than
FUN 124 (9) DER | ERR | SD | V c |FHCPYST | encpugs| M
* (INCD (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
42 |
Condition Steps 2| o |
FUN 124 (s) — 3
91 |
* (INCD (9))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR, cu, WM o™ | S
RCU, CT
s | Argument O susesuptost+l
Function

« Replacesthe specified 1/0 in WR, WL or WM with the double word I/O in DR, DL or DM, and increments the double

Cautionary notes |

« When FFFFFFFFH isi

ncreased by 1 (+1), the result will be 00000000H.

o When the area specified by s exceeds the maximum value of 1/0O number, DER is set to "1" and no operation is performed.

Program example |

X00200 DIFO _ LD X00200
I | DR0100 = H00000000 | | AND DIFO
AL [
C
b DR0100 = HO0000000
iy ]
N
S
0 X00200 DIF1 LD X 00200
= | L FUN 124 (WR0100) AND DIFL
[
FUN 124 (WR0100)
]

Program description

Internal output setting :
Operation result :

« Atarising edge of X0200, the DR0100 isincremented by 1 (+1).

DR0100 = HO0000000
DR0100 = H00000001

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number Fun commands-64 Name Decrement T (DEC)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4** |EH-CPU**A| Other than
FUN 125 (9) DER | ERR | SD | V c |FHCPYST lencpuse| M
* (DEC(9)) ® ° ° ° ® Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
30 -
Condition Steps 0| - 7|
FUN 125 (s) — 3
73 | <
* (DEC(s))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M |TMR cu, WM om | 8
RCU, CT
s |Argument O
Function |

o Decrementsthe word 1/0 specified in WR, WL or WM by 1 (-1).
* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

e When 0000H is decreased by 1 (—1), the result will be FFFFH.

Program example |

X00200 DIFO _ LD  X00200
1 | WR0100 = HFFFF | AND DIFO

[
WR0100 = HFFFF

]

X00200 DIFL LD  X00200
: L FUN 125 (WR0100) | AND DIFL

[
FUN 125 (WR0100)

]

FUN 125 (s)

Program description

« Atarising edge of X0200, the WR0100 is decremented by 1 (-1).
Internal output setting:  WRO0100 = HFFFF
Operation result : WRO0100 = HFFFE

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-65 Name Double Word Decrement ' (DECD)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpu4* |[EH-CPU**A| Other than
FUN 126 (9) DER | ERR | SD | V c |FHCPYST | encpugs| M
* (DECD (9)) P ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
42 |
Condition Steps a | o |
FUN 126 (s) — 3 91 |
* (DECD (s))
Bit Word Double word
R, |TD,sSs, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | & Other
M | TMR, cu, WM om | 8
RCU, CT
s |Argument O susesuptost+l
Function

« Replacesthe specified 1/0 in WR, WL or WM with the double word I/0 in DR, DL or DM, and decrements the double
word 1/0 by 1 (-1).

* () indicates the display when the LADDER EDITOR is used.

Cautionary notes |

o When the area specified by s exceeds the maximum value of 1/0O number, DER is set to "1" and no operation is performed.
« When 00000000H is decreased by 1 (-1), the result will be FFFFFFFFH.

Program example |

X00200 DIFO _ LD  X00200
iy DRO0100 = HFFFFFFFF| | AND DIFO
& [
z WRO0100 = HFFFFFFFF
R ]
>
D X00200 DIF1 LD  X00200
wn
& | FUN 126 (WR0100) | | AND DIFL
[

FUN 126 (WR0100)
|

Program description

« Atarising edge of X0200, the DR0100 is decremented by 1 (-1).
Internal output setting:  DR0100 = HFFFFFFFF
Operation result : DR0100 = HFFFFFFFE

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-66 Name Expand bit datato word data '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-cpPu4#* |EH-CPU**A| Other than
FUN 127 (9) DER | ERR | SD | Vv c |EHCPYST lencpuse|
* (BITTOW (9)) P ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
133 | <
Condition Steps 139| .
FUN 127 (s) — 3
* (BITTOW (9))
Bit Word Double word
R, |TD,ss, WR, DR, %
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR cu, WM bN, | S
RCU, CT DM
s |Bit header I/0 No. O Specify with actual
address (Note)
s+1 [ No. of bits O Oto 16
s+2 |Word 1/0O No. O Specify with actual
address (Note)
Function

¢ Thenumber of bits (s+ 1) from the bit header 1/0 number (s) will be set in the specified word 1/0 number (s + 2) starting
with the lowest bit.

e If the number of bitssetin s+ 1 islessthan 16 (between 1 and 15), the upper level bit of the word I/O number specifiedin s
+ 2 will besetto “0".

Bit header 1/0 No. [ a | ]
s+1| No. of hits L
s+2| Word 1/O No. | C |
d
bl bo
|0|~\ 0\ d| c\ b| al
=N

(%]

FUN 127 (s)

Cautionary notes

e Set the actua 1/0O addresses using the ADRIO command for the s and s + 2 parameters. If the actual addresses are not
specified, DER will be equal to “1” and no processing will be performed.

e If sthrough s + 2 or the areas specified by them overlap, DER will be equal to “1” and no processing will be performed.

e If sthrough s + 2 exceed the maximum value of the I/O number, DER will be equal to “1” and no processing will be
performed..

e If the areas specified by sthrough s + 2 exceed the maximum I/O number, the data will be expanded within the specified
arearange, but DER will be equal to “1”.

e If the number of bits (s + 1) exceeds 16, DER will be equal to “1” and no processing will be performed.

e If the number of bits (s+ 1) is 0, no processing will be performed. DER will be equal to “1”.

Program example

X00200

, ADRIO (WR0100, M0000)
WR0101 = H0004

ADRIO (WR0102, WR0200)

FUN 127 (WR0100)

Sets the bit data of M00OO through

M 0003 starting with the lower level
bits of WR0200 in sequence. All other
bitswill be set to “0”.

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Fun commands-67 Name Compress word data to bit data (DeviceNet) '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO |EH-cPu4** |EH-CPU**A| Other than
FUN 128 (9) DER | ERR | SD | V c |FHCPYT ecpuas| oM
* (WTOBIT (9)) P ° ° ° ° Ave [ Max | Ave | Max | Ave | Max
Command format Number of steps
139 | <
Condition Steps ws!|
FUN 128 (s) — 3
* (WTOBIT (5))
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable I/O X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR cu, WM bN, | S
RCU, CT DM
s |Word I/0O No. O Specify with actual
address (Note)
s+1 [ No. of bits O Oto 16
s+2 | Bit header 1/0 No. O Specify with actual
address (Note)
Function

¢ Setsthe specified number of bits (s + 1), from the lowest bit of the 1/0 (s) specified by the word 1/0 number, in the area
starting with the specified header 1/0O number (s + 2).

b15 ~ b5 b4 b3 b2 bl b0
s| word 1/0 No. —>|p|~|f|e|d|c|b|a|
s+1| No. of bits
s+2| Bit header 1/0 No.
a
z 2 |-
=
» b =
0 -
Ry -
d |-—

Cautionary notes

»  Set the actual 1/0 addresses using the ADRIO command for the sand s + 2 parameters. If the actual addresses are not
specified, DER will be equal to “1” and no processing will be performed.

« If sthrough s+ 2 or the areas specified by them overlap, DER will be equal to “1” and no processing will be performed.

« If sthrough s + 2 exceed the maximum value of the I/O number, DER will be equal to “1” and no processing will be
performed..

» If the areas specified by sthrough s + 2 exceed the maximum I/O number, the data will be expanded within the specified
arearange, but DER will be equal to “1”.

e If the number of bits (s + 1) exceeds 16, DER will be equal to “1” and no processing will be performed.

» If the number of bits (s+ 1) is 0, ho processing will be performed. DER will be equal to“1”.

Program example

X 00200
I .
' ADRIO (WR0100, WR0200) Expands the lower four bits of WR0200
WRO0101 = HO004 to the range from M 0000 through
ADRIO (WR0102, M0000) M0003.

FUN 128 (WR0100)

T: Supported by EH-CPU *** A/448/516/548 only.
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Item number | Funcommands-68 Name Explicit message execution '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO EH-CPU5**
FUN 162 (S) DER | ERR SD \% C Ave Max
¢ ° ° ° °
Command format Number of steps
— 127 388
Condition Steps
FUN 162 (S)
— 3
Bit Word Double word =
[
Usable 1/0 R, TD, SS, WR, DR, @ Other
X Y |L, cU.CT WX |WY |WL, | TC | DX | DY (DL, 8
M ’ WM DM
s |Argument O
Function

O Thisisto execute explicit command for EH-RMD module.
O Put this command without any contact together with FUN 163 command.

Caution

O Argument "'s" is dummy parameter. Assign to WR, WM or WL. Actual addressis not influenced anything by this
command.

O If EH-RMD module is not mounted, operation is not executed with DER="1".
0 Do not use any contact with this command.
0 Use this command in normal scan cycle.

T: Supported by EH-CPU 516/548 only.
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Item number | Funcommands-69 Name Explicit message configuration (DeviceNet)
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO EH-CPU5**
FUN 163 (s) DER | ERR SD \% C Ave Max
¢ ° ° ° °
Command format Number of steps
— 37 150
Condition Steps
FUN 163 (s)
— 3
Bit Word Double word =
[
Usable 1/0 R, TD, SS, WR, DR, @ Other
X Y |L, cU.CT WX |WY |WL, | TC | DX | DY (DL, 8
M ’ WM DM
s |Argument O susesupto stb
Function

0 Flag table and sending/receiving area address for explicit message are configured in this command.

0 Since 4 times of EH-RMD can be used in case of remote assignment, this command has parameter area for 4 modules.

S parameter
[0] Number of EH-RMD modules. Maximum is 4.
+0 |[0] Number of EH-RMD modules 3\ [1] Slot number for 1% EH-RMD (0 to 7)
+1 |[1] Slot No. for 1% EH-RMD [2] Control flag address configured by ADRIO command.

+2 | [2] Control flag address [ADRIO command] ;’4 (POSSi_ble I/Otype: R, L an.d M.)
+3 ]3] Sending area address[ADRIO command] > % [Sgpien d[;In gli)e? addre;;sRco\;]\:Lgurzdvt\)Xw?DRl © command.
— ssible 1/0 type: WR, an
+4 |[4] R add ADRIO d <
[4 ece|IV| ng area address [ command] O [4] Receiving area address configured by ADRIO command.
+5 | [5] Sending error code (Possible 1/0 type : WR, WL and WM)
+6 | [6] Receiving error code J [5] Sending error code set by CPU
+7 |[1] Slot No. for 2" EH-RMD [6] Receiving error code set by CPU
= +H13 [[1] Slot No. for 4 EH-RMD )
§ +H14 |[2] Control flag address [ADRIO command] B,
o +H15 |[3] Sending area address [ADRIO command] \ o
- +H16 |[4] Receiving area address [ADRIO command] g
+H17 |[5] Sending error code O
+H18 |[6] Receiving error code )

Caution
O Parameter tables are addressed by ADRIO command for [2] to [4].
O If 1/O address of "s" does not exist in CPU, the command is not executed with DER=1.
0 Be careful to map each table since area overlapping is not checked by system.

T: Supported by EH-CPU 516/548 only.
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Control flag details

+0 |[0] Send dataflag [0] Send dataflag : N .
— Set 1 by user program to send explicit message. This flag
+1 |[1] Initializing flag is cleared after communication completed.

[1] Initializing flag :

Set 1 by user program to initialize the FUN
command or to clear timeout. Received message is
cleared as well.

Sending area details

+0 Size —1 Size:
" Service MACID Servi cg data (sending area from s+4 to s+n) size with
byte unit
+2 Class *) I the byte size is odd number, the last byte is stored in
+3 Instance lower byte.
+4 | Servicedatal Service data0
Max. 64 byte for service data
Service data 63 Service data 62
@
Sending error code =
3
Error code ;‘
2
Error code Name Remarks
0001H Timeout error Detected by EH-RMD (timeout 3 sec.)
0002H Datasize error Detected by EH-RMD
0003H Mail box error Detected by EH-RMD
0101H Timeout error Detected by CPU (timeout 5 sec.)
0202H Range error Data size exceeds configured sending area.
0203H Slot number error Slot number must be O to 7.
0204H No module error EH-RMD is not mounted on configured slot.
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Recelving area details
+0 Size Size:
+1 Service MACID Servicg data (receiving area from s+4 to s+n) size with
byte unit
+2 | Receiveddatal Received data 0 *) If the byte size is odd number, the last byte is stored in
+3 | Max. 64 byte for service data lower byte.
Received data63 | Received data 62
Receiving error
Error code
Error code Description Remarks
0000H Command message sending ready
0001H ;%r;errr}?d message sending compl eted
0002H Message being sent.
0004H Node off line error Detected by EH-RMD
0005H DeviceNet port off line Detected by EH-RMD
0006H Invalid Txid Detected by EH-RMD
pul 0007H Txid duplicated Detected by EH-RMD
g 0009H sending/receiving buffer full Detected by EH-RMD
E 000CH Response data size over Detected by EH-RMD
B 00OEH Size error Detected by EH-RMD
O0OFH Response time out error Detected by EH-RMD (Timeout : 3 sec.)
0101H Time out error CPU<—>EH-RMD timeout 5 sec.
0102H Receiving time out error Timeout 5 sec.
0201H Txid unmatch
0202H Arearange error Receiving datais out of receiving range *1
*1) Data withing the range is kept.
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Item number | Funcommands-70 Name Inverter control command *
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO EH-CPU5**
FUN 190 (S) DER | ERR SD \% C Ave Max
¢ ° ° ° °
Command format Number of steps
136.4 2736.4
Condition Steps
FUN 190 (S)
— 3
Bit Word Double word =
[
Usable 1/0 R, TD, SS, WR, DR, @ Other
X Y |L, cU.CT WX |WY |WL, | TC | DX | DY (DL, 8
M ’ WM DM
s |Argument O susesupto stb
g |Control bit area O gusesupto g+3
h [Command area O O h usesup to h+3
i |Responsearea O O iusesuptoi+3
Function

(1) This command isto control Hitachi inverter (SJ300/L300P/SJH300/HFC-VANS series) through CPU port 1.
(2) Configure communication port 1 asaRS-485 . (dip switch 5 Off, port type in WRF036)
(Please see Chapter 4 System Equipment 4.2 CPU Module, Chapter13 System Internal Outputs 13.2 Word Specica Interna

Output Area)

(3) Configure s parameters to control inverter as below.

(4) s parameter table

S-parameter

S 1] Starting address of Control bit area [ADRIO (s, g)]

st1| 2] Starting address of Command area [ADRIO (s+1 , h)]

st+2| 3] Starting address of Response area[ADRIO (s+2, i)]

s+3| 4] Timeout

s+4| 5] Communication speed

st5] 6] Communication format

(s WR, WL , WM)

Communication parameter

141 J1H1

i+2 —
143 i+3
+

el -

i+66
1+66
{i +67 |- 18] Data —

» 9 |71 Send command

H+l{h+1

Hea M3 L -
h+4

Control bit area

g+1| 8] Comm. completed
g+2] 9] Initialize
g+3] 10] Initialize completed

(gR,L,M)

Command area
h |1 Nodeaddras| 12] Command

2 13 Daa _

(h: WR, WL, WM /H: DR, DL, DM)

Response area
i 14] Error code

| 15] Data

¢N§

(i:WR,WL,WM/I:DR, DL, DM)

t.

Supported by CPU516/548.
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Function

1] Starting address of control bit area : Assign control bit area by ADRIO command'™.,
2] Starting address of command area: Assign inverter command area by ADRIO command™.
3] Starting address of response: Assign response area by ADRIO command™.

*1 Refer to the Chapter 5 Command Specifications, 5.3 Command Specification Details (3) Application command
for ADRIO command.

4] Timeout: The timeout from the execution of FUN190 command to the command compl etion.
= 0: Timeout is not checked
# 0: x10ms timeout check (The maximum possible set value is HFFFF)

5] Communication speed: Configure as same speed as inverter’s.

Baud rate Set value
2400 bps HO000
4800 bps HO001
9600 bps HO0002
19200 bps HO0003

6] Transmission format: Configure as same format as inverter’s.

Transmission code Set value
7 bit even paritv 2 stons H0000
7 bit odd parity 2 stops HO0001
7 bit even parity 1 stop HO0Q02
7 bit odd parity 1 stop HO0Q03
8 bit no parity 2 stops H0004
8 bit no parity 1 stop HOQ05
8 bit even parity 1 stop HOQ06
8 bit odd parity 1 stop HOQQ7

(5) Control bit area
Set 1 in user program to send command or initialize the command.
7] Send command: Set 1 to send command to inverter in user program.
CPU sets 0 automatically when the operation completed.

T
[
P4
=
©
o

—~
@

L

8] Communication completed : CPU sets 1 automatically when the operation completed
When 7] Send command bit or 9] Initialize bit is set, it is cleared by CPU.

9] Initialize: Set 1 to initialize the FUN 190 command in user program.
CPU sets 0 automatically when the operation completed.

10] Initialize completed: CPU sets 0 automatically when the operation initialized.
When 7] Send command bit or 9] Initialize bit is set, it is cleared by CPU.

(6) Command area
Configure Node address number and command according to below description.

11] Node address: Set Node address number of inverter from 01 up to 32(all BCD data). Node address number FF
(at BCD data)isfor broadcast sending, which is supported only by commands 00, 01, 02, 07, 08,
0A, and 0B"3. Inverters do not reply to this broadcast command.

*2 If configured Node address number does not exist, no error will be detected. Use timeout instead.
*3 If Node address number FF is used with command, which does not support FF,
error message given in“ (7)Response area 14] Error code”.
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Function

12] Command list of inverter

Command Description Broadcast
00 Forward / Reverse / Stop command v
01 Setting of frequency in standard profile v
02 Setting of intelligent terminal state v
03 Read all monitor date (back read)

04 Read inverter status

05 Read trip history

06 Read a single parameter value

07 Write a single parameter value v
08 Set inverter parameters to default values v
09 Verifies that the requested setting can be written to EEPROM

0A Writes a parameter value to EEPROM v
0B Requests the recalculation of internal constant v

13] Data : The setting value set as an inverter by each command is input.

(7) Response area
The response from inverter is stored in this area.

14] Error code : If FUN 190 command is not completed correctly, error code is given in the following format.

|
»ld »|

| < [1] Nodeaddress "1™ [2] Error code "l

[1] Node address : Inverter Node address number of communication error is given in BCD format.
(Node address No.24 =» H24) When PLC detects errors, Node address is displayed on "HEE".
[2] Error code: Detected by either inverter error or PLC error .

Error code list

23
Inverter error PLC error S
Error code Description Error code Description ;
Parity error Parity error 0
HO02 Check sum error H22 Framing error
HO3 Framing error H23 Overrun error
HO4 Overrun error H24 Timeout
HO5 Protocol error H25 Receiving buffer overrun error
HO6 ASCII code error H26 Sum check error
HO7 Receive buffer overrun error H27 Protocol error*
HO08 Receive time-out error H28 ASCII code error
H11 Abnormal command code/value error H29 Node address error
H13 Execution impossible error H30 Command unusual error
H16 Abnormal parameter code/val ue error H31 Conflict error™
H32 Port designation error
H33 Command arearange error
H34 Response area range error
H35 Overlap error
H36 Node address unmatched

*4 No[CR] isdetected in right position.
*5 Thiserror is detected when FUN190 is executed while TRNSO or RECV0 command is operated. In this case,
FUN190 command will be terminated.

15] Data : Theresponse datais stored in the following format depending on 03,04,05,06,09 command.
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Function

(8) Command area/ Response area by each command.

(i) Command 00 : Forward / Reverse/ Stop command
(a8) Command area

h 11] Node address HOO
h+1

Command code:  Stop command =» HO000
Forward command =» H0001
Reverse command = H0002

A

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

(ii) Command 01: Setting of frequency in standard profile
(a8) Command area

h 11] Node address HO1
el h+1
2 | Frequency x100

Exampl€) 400Hz = H+1 : 40000 = 400 x 100 [ 40000 (DEC) = 9C40 (HEX)

A

™o 0,0 0|9 c 4,0

<&
<

h+2 h+1

A

A
\4

H+1

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

(iif) Command 02: Setting of intelligent terminal state.
(a8) Command area

h 11] Node address HO2
e H+1 { hrl | ]
z h+2
,Ei Hea { h+3 The state of an intelligent input terminal
=z hea | -

Example) [Fw], [CF1] and [CF2] to be active.
[FW] [CF1] [CF2] (Input Data)
H0000000000000001 + HO000000000000004 + HOD00000000000008 = HOO0000000000000D

Input Data
(H) T T

H+3 H+1
(b) Response area * *

No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.
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Function

(iv) Command 03: Read all monitor data

(a8) Command area

h

(b) Response area

No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

I 11] Node address

HO3

14] Error code

[1] Output frequency % 100"

[2] Output current x 10

1+15 {

[3] Direction of rotation

| [4] PID feedback™

1+17 {

[5] Intelligent input

[6] Intelligent output

x 100

i+13
i+14
i+15
i+16
i+17
i+18

[10] Electric power x 1012

[11] Reserved

[12] Run Modetime

[13] Power ON time

i+9 [7] Frequency converting
1+9 . —
{ i+10

i+11 | [8] Output torquex 10"
i+12 | [9] Output voltagex 10

[1] Output frequency™ : (value x 100)
*7 Asfor SIH300/ HFC-VAH3 Series, the value of output frequency x 10 is displayed.
[2] Output current : The value of output current x 10 of an Inverter is displayed.
[3] The rotation direction:

0:Stop, 1: FWD, 2 REV

[4] PID feedback monitor®: (value x 100)
*8 Not supported by SIH300 / HFC-VAH3 Series. ("HO" is displayed)
[5] Intelligent input monitor:

Terminal | Monitor Item Set value
[FW] Forward input HO0100
1 Input 1 HO001
2 Input 2 H0002
3 Input 3 H0004
4 Input 4 HO008
5 Input 5 HO0010
6" Input 6 H0020
7° Input 7 HO0040
8" Input 8 HO0080 *9 Not supported by L300P Series.
[6] Intelligent output monitor
Terminal | Monitor Item | Set value
AL Alarm relay H0020
11 Output 1 HO001
12 Output 2 H0002
130 Output 3 HO004
1410 Output 4 HO008
15 Output 5 H0010 *10 Not supported by L300P Series..
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Function

[7] Frequency conversion monitor: (value x 100)
[8] Output torque™:
*11 Not supported by SIH300 / HFC-VAH3 Series. ("HO" is displayed)
[9] Output voltage monitor: (value x 10)
[10] Electric power monitor''% (value x 10)
*12 Not supported by HFC-VAH3 Series. ("HO" is displayed)
[11] Reserve: ( aways 0)
[12] RUN time monitor:
[13] Power ON time monitor:

(V) Command 04: Read inverter status
(d) Command area

h 11] Node address HO4

(b) Response area
If operation does not work properly, error codeis given as shown in “14] Error code”.

i 14] Error code
o Saune
i+2 Status A Status B Satus C
Status A code Status B code Status C code
code Status code Status code Status
HOO0 Initia state -
HO1 - HO1 On Running HO1 Stop
HO02 On Stopping HO2 On Tripping HO2 Deceleration speed
HO3 On Running HO3 Constant speed
HO4 On Free-run stop HO4 Acceleration speed
HO05 On Jog HO5 Forward
HO6 On Dynamic braking HO6 Reverse
. HO7 On Retry HO7 Reverse from forward
< HO8 |[OnTRIP HO8 | Forward from reverse
§ HO09 On Under-voltage HO09 Forward start
< H10 |Reversestart

Example) Status A: On Running + Status B: On Running + Status C: Forward

(03) (01 (05)
Status A | Status B Status C |Re£efved'13
(H) | | | | | |
0|3|0|l 0|5|0|0
X i+2 ) i+1
*13"HOO" is'tifsplayed on a Reserve
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Function

(Vi) Command 05: Read trip history
(@) Command area

h | 11] Node address HO5

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

i 14] Error code
i+1 [1] Total count

i+2 [2] Trip factor *

143 i+3 | [3] Inverter Status ]
i+4
i+5 [4] Output frequency

1+5

i+6

1+7 — — [|«—Triphistory 1

i+7 [5] Accumulate Run Mode time
{ i+8

i+9 [6] Output current
i+10 [7] Output DC voltage

i+11 | [8] Power ON time
1+11 . - |
i+12
i+13 [2] Trip factor™™* ]
141 [3] Inverter Status | |e—Triphistory 2
— /_\é | H
i+55 [8] Power ON time 5
1+55 - a
90 l«— Trip history 5
i+57 [2] Trip factor** —
|+58 1+58 | [3] Inverter Status | -
i+59 g/
' ()]
1+60 i+60 | [4] Output frequency H ;
i+61 E

1+62 i+62 [5] Accumulate Run Mode time o
w63 [ — |e— Trip history 6

i+64 [6] Output current

i+65 [7] Output DC voltage
{ i+66 [8] Power ON time

1+66
i+67

The trip history is shown with total count [1], and the last 6 times data are kept.
"0" is stored if thereis no history.

[1] Total count : The total accumulated number of trips
[2] Trip factor™:

*14 Please refer to inverter manual for further information.
[3] Inverter Status:

i+3 Status A
I+3 — — ¢ StatusB

i+4 Status C

Status A: Status at inverter trip.
Status B: Trip factor detected by gate array.
Status C: Detailed status at inverter trip.
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Function
Status A code Status B code Status C code

Code Condition Bit Condition Code Condition
HOO Initial status bit0 Option earth fault On Resettg
HO1 - bitl IGBT error U phase HO1 | On Stopping
HO2 | On Stopping bit2 Undervoltage HO2 | On Decelerating
HO3 | On Running bit3 Overvoltage protection HO3 | On Constant speed
HO04 | On Free-Run Stop| | bit4 Abnormal temperature HO4 | On Accelerating
HO5 |OnJog bits IGBT error W phase HO5 | On Running OHz
HO6 | On Dynamic bit6 IGBT error Vphase HO6 | On Starting
HO7 On retry bit7 Gate array error HO7 | On Dynamic Braking
HO08 On Trip HO8 | On overload protection
HO09 On Under-Voltage

Example€) Inverter trip by abnormal temperature and Overvoltage protection during
acceleration of Running (Trip history 1)
Status A : On Running (03)
Status B : Abnormal temperature (bit4) ,and Overvoltage protection (bit3)
Status C : On Accelerating (04)

Status A | StatusB | StatusC | Reserved ™
(H) I I I I I
0 | 3 | 1 | 8]0 | 4 | 0 | 0
T i T i3
I +3 >
Status B"6 — T T T T  —
0I 0 | 0I 1 1 | 0I 0 | 0

T

bit7 bité bitS5 bit4 bit3 bit2 bitl bit0

*15"HO0" is displayed on a Reserve.
*16 Trip factor (status B) is given as 8 bits format data. "1" is set in corresponding bit.

1
[
Z
=
©
o

—~
n

£

[4] Output frequency: (value x 10)
[5] Accumulate Run time :

[6] Output current: (value x 10)

[7] Output DC voltage: (value x 10)
[8] Power ON time:

(Vii) Command 06: Read a single parameter value
(a8) Command area

11] Node address HO06
h+1 Parameter

Code:F=>1

A2
T T b=>3
h+1 v C>1
' ' H>5
' P>6

A

Possible parameter range : FO02~, A0OO1~, b001~ , CO01~, HOO3~, POO1~

Example€) "PID proportional gain": A072

Input parameter h+1 : H2072
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Function

(b) Response area
When FUN 190 command does an unusual end, Error code is displayed on “14] Error code”.

i 14] Error code

i+1
1+1 — — 15] Data
i+2

15] Data:
Example 1) Parameter of the 1st acceleration time (FO02)

and aresponse is 30.00s
I+1 : 3000 =30 x 100 [ 3000 (DEC) = BB8 (HEX)] """

®lo,0,0,0|l0,6 8,8

&

A

i+2 i+1

&

\4

I+1
*17 10 or 100 times value is given depending on each command. Refer to inverter manual for

further information..
Please refer to inverter manual for further information.

Example 2) When the parameter of the 02 start (A111) is read by command
and aresponse is -200%
1+1 : -200 x 100 = -20000 [ -20000 (DEC) = FFFFB1EQ (HEX) ] 178

e F F Fle

&
Ml

A

i+2 i+1

&

\4

I+1

*18 The data of the parameter of A111~ A114 isgiven astwo’'s complement.

(Viii) Command 07: Write asingle parameter value
(@) Command area

h 11] Node address HO7
h+1 < Parameter
h+2
H+2 Data
h+3
Code:F=2>1
AD?2
T T b3
h+1 v C=2>4
' ' H>5
' P>6

Possible parameter range: F002~, A001~, b001~, CO01~, HOO03~, POO1~

Example 1.) "Acceleration (F002)" = h+1 : H1002
30.00 sec. = H+2 : 3000 (30x100) "*° [3000 (DEC) = BB8 (HEX) ]

™o 0,0 0|0 B B8

A

<
<

h+3 h+2

A4

A

*19 Set 10 or 100 times value depending on each command. Refer to inverter manual for
further information
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Function

Example 2.) 02-L input active range start frequency (A111) = h+1 : H2111
-200 % =» -20000 (-200x100) (Two's complement) “® = H+2 : HFFFFB1EQ
[ -20000 (DEC) = FFFFB1EO (HEX) ] "2°

Wl 'F F FlB 1 E O

<
<

A

h+3 h+2

<
<

A4

H+2
*20 Negative valueis given by two's complement

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

(ix) Command 08: Set inverter parameters to default values
(@) Command area

h 11] Node address HO8

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

(X) Command 09: Verifies that the requested setting can be written to EEPROM
(@) Command area

h | 11] Node address HO9

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

i 14] Error code
i+1 15] Data

15] Data: The result checked by Command 09 is displayed.

Check result code
Code Condition

HOO Saveisimpossible
HO1 Saveispossible

1
[
Z
=
©
o

—~
n

£

(Xi) Command OA: Writes a parameter value to EEPROM
(@) Command area

h | 11] Node address HOA

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.

(Xii) Command 0B: Requests the recalculation of internal constant
(8) Command area

h | 11] Node address HOB

(b) Response area
No response normally. If operation does not work properly, error code is given as shown in “14] Error code”.
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Cautionary notes

0 FUN190 cannot carry out multiplex execution. When multiplex execution is carried out, FUN190 is not performed normally.
0 Supported inverters are Hitachi SJ300/L 300P/SIJH300/HFC-VANS series.

O Refer to the inverter manuals for further information.O
0 Be sureto configure the RS-485 communication port of inverter side.

O Configure each parameter within the 1/0 range, otherwise this command does not work. In this case, error code 52 is stored in
WRF000, and DER hit is set.

Occupied words for each command

Command Command data Response data
00 2 words 1 words
01 3 words 1 words
02 5 words 1 words
03 1 word 19 words
04 1 word 3 words
05 1 word 68 words
06 2 words 3 words
07 4 words 1 words
08 1 word 1 words
09 1 word 2 words
0A 1 word 1 words
0B 1 word 1 words

0 When the parameter set as s-parameter is unusual, error code 52 is stored in WRF000, and DER bit is set.
0 When the PLC communication port is not set as RS-485, error code 52 is stored in WRF000, and DER hit is set.

Program example

R7E3 (00001)
-y ﬁgg:gwm ' 3?%100) ADRIO(WMO R0) < Control bit area specification (R0~ )
ADRIO(WM?2 WR200) ADRIO(WM1 ,WR100) «— Instruction input area specification (WR100~)
WM 3 = H0000 ADRIO(WM2 WR200) 4 Response storing area specification (WR200~)
WMS5 = HO002 WM 4—_ HO003 «— Timeout time (Timeout is not checked)
WMS5 _ Hoooz 4 Communication access speed (19200bps)
WR100 = H0200 Transmission format
WR101 = H0001 (7bit even parity 1 stop)
WR100 = H0200 — Node address/ Forward command
0 No.2/ Forward,Reverse,Stop command(]
WR101 = H0001 — Command Code (Forward command)
(00002)
FUN190 (WMO) FUN190(WMO) _ start Inverter control command
Switch 1 DIFO RO (00003)
—| I ’1| ," (S Start sending data
SET

Program description

0 When the switch 1 is ON, inverter No.2 starts operation in forward direction.
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Chapter 5 Command Specifications

Item number | Fun commands-64 Name Extended X/Y arearead/write command '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4*+ |EH-CPU3**A| Other than
FUN 200 (5) DER |ERR | sD | V c |FHCPYST | ecpuas| M
* (XYRIW (9)) ! ° ° ° ° Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
- 57 | 217
Condition Steps 65 | 337
FUN 200 (s) — 3
* (XYR/W (s))
Bit Word Double word
R, |TD,sSS, WR, DR, E
Usable I/0 X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM | 3
RCU, CT
s |Header of parameter O SUSEs up to s+7
area
Function

e Thiscommand reads and writes data between the CPU and a module using the extended X and Y areas.

e The maximum read and write data sizes are determined by the number of modul€e's I/0 assignment points. For details on
using this command, refer to the applicable module manual.

« By specifying the control type, the read/write method by performing or not performing handshaking with the module can be
selected. However, in order to use the read/write method by performing handshaking, the module side must support
handshaking. For more details, refer to the applicable module manual.

¢ ssetsthe head 1/0 number of the parameter areathat sets various data read/write parameters.

*  Thevalues displayed inside parenthesis ( ) show the display when LADDER EDITOR is used.

Extended X area WR, WL, and WM areas

A
ead

*‘

Extended Y area Read

T: Supported by EH-CPU 308(A)/316(A)/448(A)516/548 only.

5-278



Chapter 5 Command Specifications

Description of S parameter area

s+0
s+l
S+2

st+3
st4
stb
st+6

St+7

1] Error code

2] System area
(not available to user)

3] Control type

4] Header of target area

5] Read/write control bit 1/0 No.

6] Transfer source (destination) header
1/0 No.

7] Size

Description of read/write control bit table

+0

+1
+2

1] Execute flag

2] Normal end flag

3] Abnormal end flag

* Description of borders

User setting area

User write prohibited area

[1] Error code:
The result of FUN 200 command execution is set.
Normalend - =0
Abnorma end - #£0
[2] System area:
Thisis used by the system processes of the FUN 200 command
when the FUN 200 command is executed. This area cannot be
used by the user.
[3] Control type
Specifies the control type.
HOO001: Read request from the X area (with handshaking)
HO0002: Read request from the X area (without handshaking)
HO0O003: Write request to the Y area (with handshaking)
HO0004: Forced write request to the Y area (without handshaking)
HOO0O05: Forced read request fromthe Y area (without handshaking)
[4] Header of target area:

b15 b1l b7 b0
| Unit No. | Slot No. | Word location |

Sets the unit number (0 to 7)
Sets the slot number (0to 7)
Sets the word location (from 0) *1

[5] Read/write control bit I/O number:
Sets the actual addresses of R, L, and M in the read/write control
bit 1/0 number using the ADRIO command.

[6] Transfer source (destination) header 1/O number:
Sets the actual addresses of WR, WL, and WM in the transfer
source (destination) header 1/0 number using the ADRIO
command.

[7] Size:
Setsthe size to be read or written (from 1) in word units. *1

1] Execution flag:
Set to “1” using a user program when performing read or write
operation using the FUN 200 command. When the read or write
operation is complete, the FUN 200 command resets thisto “0”.

2] Normal end flag:
Set to “1” when read or write operation by the FUN 200
command is normally completed. When read or write operation is
started, the FUN 200 command resets thisto “0”.

3] Abnormal end flag:
Set to “1” when read or write operation by the FUN 200
command is abnormally completed. When read or write operation
is started, the FUN 200 command resets thisto “0”.

*1 The ranges in which the word location and size can be specified
will differ depending on assignment. The equation for calculating
the ranges of the word location and sizeis as follows.

Size = 3Fh — Number of input points — Number of output points

(Example) If assignment is 4W/4W,
3Fh—-4-4=37h
The word location range is 00h through 36h.
The size range is 0001h through 0037h.
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Cautionary notes

e When an error is generated, an error codeis set, DER will be equal to “1,” and no processing will be performed.
« If the specified sizeis 0, the process will end normally with performing anything.
« Execute using only normal scan without entering any startup conditions.

For more information on the error codes that can be set, see the Error Code Details.

Program example

In this program example, a program performs information settings on the Ethernet module (EH-ETH) by writing to the Y area.
After theinformation is set normally, the program reads the information settings of the Ethernet module (EH-ETH) by reading
the X area.

(1) EH-ETH installation

The EH-ETH isinstalled in the“0" slot of the basic base.
Therefore, the I/0 assignment of the EH-ETH will be
WX0000, WY 0001.

CPU module

Power

=
S
a
B

EH-ETH

(2) Internal output assignments
A sample program will be created using the assignments shown below. Change the I/0O number, etc. according to the

application in an actua usage.

1/10 NO. Usage
WR 0000 FUN 200 command (Y areawriting)
to Parameter area (Sto S+ 7)
0007
M 0000 FUN 200 command (Y areawriting)
- to Control hit table
S 0002
§ WM 100 Transfer source data area (24 words)
@ to
117
WR 0010 FUN 200 command (X area reading)
to Parameter area (Sto S+ 7)
0017
M 0010 FUN 200 command (X area reading)
to Control bit table
0012
WM 120 Transfer source data area (24 words)
to
137
R 100 Execution request (FUN 200 execution Y areawriting)
101 Execution request (FUN 200 execution X areareading)
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Program example

(3) Data passed from the CPU to the EH-ETH
Using the following program example, the data to be set in the transfer source data area that will be passed from the
CPU to the EH-ETH is described.
For more details, see the EH-ETH manual.

1/0 NO. Data Description Remark
WM100 HCO000 Higher IP address 192.000
WM101 H0000 Lower |P address 000.000
WM 102 HFFFF Higher subnet mask address 255.255
WM103 HFFOO Lower subnet mask address 255.000
WM 104 HC000 Higher | P address for sending and receiving tests 192.000
WM 105 HOOFF Lower IP address for sending and receiving tests 000.255
WM 106 HOFAO Port number for sending and receiving tests 4000
WM 107 HO000 Higher gateway address 1 000.000
WM 108 HO000 Lower gateway address 1 000.000
WM 109 HO000 Higher gateway address 2 000.000
WM10A HO000 Lower gateway address 2 000.000
WM10B HO000 Higher gateway address 3 000.000
WM10C HO000 Lower gateway address 3 000.000
WM 10D HO000 Higher gateway address 4 000.000
WM 10E HO000 Lower gateway address 4 000.000
WM 10F HOBBC | Task code 1 port number 3004
WM110 HO001 Task code 1 communication protocol TCP/IP
WM111 HOBBD | Task code 2 port number 3005
WM112 HO001 Task code 2 communication protocol TCP/IP
WM113 HOBBE | Task code 3 port number 3006
WM114 HO001 Task code 3 communication protocol TCP/IP
WM115 HOBBF | Task code 4 port number 3007
WM116 HO001 Task code 4 communication protocol TCP/IP
WM117 H0000 Task code timeout No timeout check

5-281

—
0
=
[=
o
3V
P
2
L




Chapter 5 Command Specifications

Program example

Perform parameter areainitialization settings

R7E3 WRO0003 = H0003 with 1 scan execution on.
| ] WR0004 = H0000 || Write request to the Y area
H ADRIO ( WR0005 , M0O00O ) Set M00OO in the read control bit 1/0 number
ADRIO ( WR0006 , WM100) from unit number O, slot number O, word
WR0007 = H0018 location word O.
Set WM 100 in the transfer source header 1/0
number.

WR0013 = HO001
WR0014 = HO000
ADRIO ( WR0015, M0010) Read request from the X area

ADRIO (WRO0016, WM120) Set M0010 in the read control bit I/O number
WR0017 = H0018 from unit number 0, slot number 0, word
location word 0.

Set WM 120 in the transfer source header 1/0
number.

R100 M 0000 Set the read size to 24 words.

Set the read size to 24 words.

FUN 200 ( WR0000) - Start reading when the execution flag M0000

turnson
M0001 R100 =0 Contact point R100 turns off when the normal
[ ] R101 - 1 - end flag M00O1 turns on.
' B Contact point R101 turns on when the normal
MO0002 end flag M0OOOL turnson.
| | R100=0 L Contact point R100 turns off when the
abnormal end flag M0002 turns on.

FTl|01 M0010 After writing to the Y areais completed
| O— normally, start reading from the X area

FUN 200 ( WR0010) L Start reading when the execution flag M0010
turns on.

MO0011

| | R101=0 | Contact point R101 turns on when the normal

I end flag MOO11 turns on.
M0012

| | R101=0 || Contact point R101 turns off when the
abnormal end flag M0012 turns on.

.
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Item number | Fun commands-65 Name Status control read/write command
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cPu4** |[EH-CPU3**A| Other than
FUN 201 (9) DER | ERR | SD | V c |FHCPYT  ecpuas| M
* (SCR/W (9)) ? ° ° ° L] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
ait 58 | 218
Condition Steps 66 | 338
FUN 201 (s) — 3
* (SCR/W(s))
Bit Word Double word
R, |TD,sSS, WR, DR, %
Usable I/0 X | Y |L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL, | 2 Other
M |TMR, cu, WM oM | 3
RCU, CT
s | Header of parameter area O susesupto s+7
Function

e Thiscommand reads and writes data between the CPU and a module using the status control area.

e The maximum read and write data sizes are different depending on the module. For details on using this command, refer to
the applicable module manual.

« By specifying the control type, the read/write method by performing or not performing handshaking with the module can be
selected. However, in order to use the read/write method by performing handshaking, the module side must support
handshaking. For more details, refer to the applicable module manual.

¢ ssetsthe head 1/0 number of the parameter areathat sets various data read/write parameters.

*  Thevaues displayed inside parenthesis () show the display when LADDER EDITOR is used.

Status area WR, WL, and WM areas

*ead‘

FUN 201 (s)

Control area Read

T: Supported by EH-CPU 308(A)/316(A)/448(A)516/548 only.
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Chapter 5 Command Specifications

Description of S parameter area

s+0
s+l
S+2

st+3
st4
stb
st+6

St+7

1] Error code

2] System area
(not available to user)

3] Control type

4] Header of target area

5] Read/write control bit 1/0 No.

6] Transfer source (destination) header
1/0 No.

7] Size

Description of read/write control bit table

+0

+1
+2

1] Execute flag

2] Normal end flag

3] Abnormal end flag

* Description of borders

User setting area

User write prohibited area

[1] Error code:
The result of FUN 201 command execution is set.
Normalend - =0
Abnorma end - #£0
[2] System area:
Thisis used by the system processes of the FUN 201 command
when the FUN 201 command is executed. This area cannot be
used by the user.
[3] Control type
Specifies the control type.
HO0O001: Read request from the status area (with handshaking)
HO0002: Read request from the status area (without handshaking)
HOO003: Write request to the control area (with handshaking)
HO0004: Forced write request to the control area (without handshaking)
HO005: Forced read request from the control area (without handshaking)
HABG5A: Software reset
[4] Header of target area:

b15 b1l b7 b0
| Unit No. | Slot No. | Word location

Sets the unit number (0 to 7)
Sets the slot number (0to 7)
Sets the word location (from 0) *1

[5] Read/write control bit I/O number:
Sets the actual addresses of R, L, and M in the read/write control
bit 1/0 number using the ADRIO command.

[6] Transfer source (destination) header 1/O number:
Sets the actual addresses of WR, WL, and WM in the transfer
source (destination) header I/0 number using the ADRIO
command.

[7] Size:
Setsthe size to be read or written (from 1) in word units. *1

1] Execution flag:
Set to “1” using a user program when performing read or write
operation using the FUN 201 command. When the read or write
operation is complete, the FUN 201 command resets thisto “0”.

2] Normal end flag:
Set to “1” when read or write operation by the FUN 201
command is normally completed. When read or write operation is
started, the FUN 201 command resets thisto “0”.

3] Abnormal end flag:
Set to “1” when read or write operation by the FUN 201
command is abnormally completed. When read or write operation
is started, the FUN 201 command resets thisto “0”.

*1

* When performing read or write operation by controlling
handshaking (when the control typeis HO01 or HO03)
The ranges that can be specified for the word location and size
are different for each module. Refer to the applicable module
manual.

« When performing forced read or forced write operation
The word location range will be 00h to 3Dh.
The size range will be 0001h to 003Eh.
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Cautionary notes

e When an error is generated, an error codeis set, DER will be equal to “1,” and no processing will be performed.
« If the specified sizeis 0, the process will end normally with performing anything.
« Execute using only normal scan without entering any startup conditions.

For more information on the error codes that can be set, see the Error Code Details.

Program example

Thefollowing is an example of a program that sets the transmission information of the Ethernet module (EH-ETH) by writing to
the control area. Another example of a program that reads the communication status and error information of the Ethernet
module (EH-ETH) by reading the status areais also shown.

(1) EH-ETH installation

The EH-ETH isinstalled in the “0” dot of the basic base.
Therefore, the 1/0 assignment of the EH-ETH will be
WX0000, WY 0001.

CPU module

Power
supply

EH-ETH

(2) Internal output assignments
A sample program will be created using the assignments shown below. Change the I/0O number, etc. according to the

application in an actua usage.

1/0 NO. Usage
WR 0000 FUN 201 command (control areawriting)
to Parameter area (Sto S+ 7)
0007
M 0000 FUN 201 command (control areawriting)
to Control bit table
0002
WM 100 Transfer source data area (9 words)
to
108
WR 0010 FUN 201 command (status area reading)
to Parameter area (Sto S+ 7)
0017
M 0010 FUN 201 command (status area reading)
to Control bit table
0012
WM 120 Transfer source data area (13 words)
to
12D
R 100 Execution request (FUN 201 execution control area
101 writing)
Execution request (FUN 201 execution status area reading)
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Chapter 5 Command Specifications

Program example

(3) Data passed from the CPU to the EH-ETH
Using the following program example, the data to be set in the transfer source data area that will be passed from the
CPU to the EH-ETH is described.
For more details, see the EH-ETH manual.

Remark

1/0 NO. Data Description
WM 100 HOQOF Module control register
WM101 HO000 Connection open/close request
WM102 HOO3F Dedicated transmission control
WM103 HOO3F Automatic transmission control
WM 104 HOO3F Dedicated reception control
WM 105 HOO3F Automatic reception control
WM106 H3F3F Error clear 1 control
WM107 H3F3F Error clear 2 control
WM108 H3F3F Error clear 3 control
R7E3 WR0003 = H0003
| | WR0004 = HO000 |
H ADRIO ( WR0005 , M0O000 )
ADRIO ( WR0006 , WM 100 )
WR0007 = HO009
WR0013 = HO001
WR0014 = HO000
ADRIO ( WR0015, M0010)
ADRIO ( WR0016 , WM120)
WR0017 = HO00D
R100 M0000
| |
I O_
FUN 201 ( WR0000 ) -
I\T?OOI R100=0
| T R101=1 ]
M0002
} } R100=0 -
R101 M0010
| |
I O_
FUN 201 ( WR0010) -
MO0011
I I R101=0 -
M0012
} } R101=0 -

Perform parameter areainitialization settings
with 1 scan execution on.

Write request to the control area

Set M0O0OO in the read control bit 1/O number
from unit number 0, slot number 0, word
location word 0.

Set WM 100 in the transfer source header 1/0
number.

Set the read size to 9 words.

Read request from the status area

Set M0010 in the read control bit I/O number
from unit number 0, slot number 0, word
location word 0.

Set WM 120 in the transfer source header 1/0
number.

Set the read size to 13 words.

Start reading when the execution flag M 0000
turnson

Contact point R100 turns off when the normal
end flag M0OOOL turns on.

Contact point R101 turns on when the normal
end flag M0OOO1 turns on.

Contact point R100 turns off when the
abnormal end flag M0002 turns on.

After writing to the control areais completed
normally, start reading from the status area.

Start reading when the execution flag M0010
turnson.

Contact point R101 turns on when the normal
end flag MOO11 turnson.

Contact point R101 turns off when the
abnormal end flag M0012 turns on.
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Error code details

FUNZ200/FUN201 command error code list

Return code Name Description Corrective action
0000 Normal end Read/write operation ended normally.
0002 S parameter arearange  |Argument s has exceeded the maximum  |Change the header 1/0 number of
error word 1/0O number. argument s.
0004 Control bit tablerange  |The control bit table has exceeded the Change the bit header 1/0 number of the
error maximum bit I/O number. control bit table.
0006 Control type setting error [ The control type setting isincorrect. Set the correct value for the control type.
0008 Target area header setting|The header setting of the target areaiis Set the unit number within arange of 0 to
error incorrect. 7, set the slot number within arange of 0
to 7, and set the word location within the
proper range.
000A Target arearange error*1 | The target area header word location + Set the target area within the correct
size— 1 has exceeded the last word range.
| ocation.
000C Transfer source The transfer source (destination) header  |Change the transfer source (destination)
(destination) header 1/0  [I/O number has exceeded the maximum  |header word I/O number.
number range error word 1/0O number.
000D Transfer source The transfer source (destination) header  |Change the transfer source (destination)
(destination) arearange (/O + size — 1 has exceeded the maximum |area within the correct range.
error*1 word 1/0 number.
000E Overlap error The area for argument s and the area Perform settings so the area for argument
specified by argument s overlap. s and the area specified by argument s do
not overlap.
0010 No assignment Thereis no assignment in the specified  |Perform assignment.
unit and slot.
0020 Installation error A module that supports handshakingis  |Change the control type to forced read
not installed. operation or forced write operation.
0022 Non-existent read or Thereisno areain which read or write  |Change the control type to forced read
write area operation can be performed while operation or forced write operation.
controlling handshaking.
0030 Timeout*2 No response from the module. Check the attachment to the CPU basic
base and restart. Or exchange the module.
0040 Conflict error Read or write operation was Do not startup simultaneously or change

simultaneously attempted to the same
target area, or the module was reset while
reading or writing.

the target area.

*1  Anerror will be generated, but the read/write processing will be performed within the specified range.
*2 1] A timeout will be generated if aresponseis not received within 100 ms after handshake is controlled and read/write

operation is started.

A timeout will be generated if aresponseis not received within 5 s after software reset is started.

2] Note that processing new is not received during timeout detection.

Please perform the next processing after checking an abnormal end flag and a normal end flag.
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Chapter 5 Command Specifications

Item number | Fun commands-66 Name Data logging initialization setting '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU3*A| Other than
FUN 210 (9) DER | ERR | SD | V c |FHCPYS lencpuge| oM
* (LOGIT (9)) ? ® ® ® (] Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 2906 | 5492
Condition Steps
1,728 | 3,121 6,163 | 11,663
FUN 210 (s) — 3
110,087 (19,550
* (LOGIT () )

Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR cu, WM oM | 8
RCU, CT
s |Datalogging O
management table

Function

« Initializes the datalogging function (common area).

o Theinitialization settings will be used to check and initialize the parameters for log data write and log data clear processes.
o Always perform the initialization setting once during operation.

* () indicates the display when the LADDER EDITOR is used.

For the details of the data logging management table, see “Management table details.”
For the error codes that are set, see “ Error code details.”

Cautionary notes

« If anerror is generated, an error code will be set to the error code in the data logging management table, and DER will be
setto“1.” Inthis case, initialization setting will not be performed.

« Aneror will be generated if initialization is performed again after the initialization setting has already been performed
once (initialization of the data logging management table has been successfully completed).

« An error will be generated if the argument S (data logging management table) exceeds the maximum value for the 1/0
number.

« Anerror will be generated if thereis an error in the verification process of items that have been specified for initialization
in (S+3).

T+ Supported by EH-CPU 308(A)/316(A)/448(A)516/548 only.
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Program example

The following shows a sample program that performs initial settings for data logging.
This program initializes the log write parameter table and log clear parameter bit table.
Assigning internal outputs

This sample program is created using the following assignments. In actual cases, change the 1/O numbers and other items
according to the application.

110 No. Usage Remarks
WR 0100t0 0105 |FUN 210 command See the data logging management table
Data logging management table (sto s+5)
WR 0400 to 0404 | Log information table See the log information table
WM 0100 to 0105 |Log write parameter table See the log write parameter table
R 0100to 0103 |Log write control hit table See the log write control bit table
WR 0200 to 023F |Log datagroup 1 This1/O content is logged
WR 0300 to 033F | Log data group 2 This1/O content is logged
R 0200 to 0202 |Log clear parameter bit table Seethelog clear parameter bit table

Initial setting for datalogging

R7E3 ADRIO (WM0100, R100)
[ WMO0101 =2
I ADRIO (WM0102, WR0200) R
WMO0103 = 64
ADRIO (WM0104, WR0300)
WMO0105 = 64
Setting of actual address for log information table.
Initialization of log write parameter table and log clear
R7E3 ADRIO (WR0102, WR0400) g?me‘e][:; t;b';d S oty
. WR0103 = HO110 Sett! ng of actu ress for log write parameter . e
| 1 ADRIO (WR0104, WM0100) —— ing of actual address for log clear parameter bit table.
ADRIO (WR0105, R200) Execution of initial setting for datalogging.
FUN210 (WR0100)

—~
0
-
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N
P
=)
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Program example

1. Thisprogram performstheinitia settings of the log information table, log write table and log clear parameter bit table
when a single scan execution (R7E3) is on.
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Management table
overview

See “Management table details’ for detailed description.

(8 Logging management table (6 words) (b) Logging information table (5 words)
s+0 1) Error codes +0 Number of logs allowed (Lower)
s+1 2) Initiaization result +1 Number of logs allowed (Upper)
s+2 3) Logging information table /0 number +2 Log size (words/log)
s+3 4) Initialization specification +3 Number of logs (Lower)
s+4 5) Log write parameter 1/0O number : +4 Number of logs (Upper)
s+5 6) Log clear parameter 1/0 number
‘B Existswhen initialization specification (S+3) for log writeis
enabled.
(c) Log write parameter table (2 + MAX (128 *2) words) (d) Log write control bit table (4 bits)
+0 Log write control bit 1/0 Number B > +0 EXECUTE flag
+1 Number of log groups (n) MAX 128 +1 RUN flag
+2 Log groups 1 head 1/0 number +2 WRITE flag
+3 Log groups 1 size +3 ABNORMAL COMPLETION flag
+4 Log groups 2 head 1/0 number
+5 L 2si
. og groups 2 size MAX
S B (128 *2) words
N
[y —
(S)
L +(n+2)+0 Log groups n head /O number
+(n+2)+1 Log groups n size

Exists when initialization specification (S+3) for log clear is
enabled.

(e) Log clear parameter bit table (3 bits)

+0 EXECUTE flag

+1 RUN flag

+2 ABNORMAL COMPLETION flag

* Description of cells

Area set by the user

Areawhere the user cannot write
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Management table
details

(@) Explanation of datalogging management table (1/2)

1] Datalogging management table

S | Error code 2]
S+1 Initialization result 3]
S+2 Logging information table I/O number 4]
S+3 Initialization specifications 5]
S+4 | Logwrite parameter I/O number 6]
S+5 Log clear parameter 1/0 number 7

1] Datalogging management table
1.  Setinthe FUN 210 (S) the word head 1/0O number used as the data logging management table.
2. Thedatalogging management table consists of 2) through 7) and the size is 6 words. Make sure the maximum

value for the word head I/O number is not exceeded.
If the maximum value is exceeded, HO002 will be set to the error code.

2]  Error code (Read)
Sets the error code generated in the FUN 210 process.

3] Initidization result (Read/Common area)
Sets theinitialization result, and whether or not execution is allowed.
15 87 0

d c b a
| |

a (b0 to b3) Whether or not re-initialization is allowed is set.
0 : Allowed
Other than 0 : Not allowed

b. (b4 to b7) Whether or not execution of the FUN 211 (Log Data Write) isalowed is set.
0 : Not allowed
Other than 0 : Allowed

c. (b8tobll) Whether or not execution of the FUN 212 (Log Data Clear) isalowed is set.
0 : Not allowed
Other than 0 : Allowed

d. (b12to bl5) Whether or not execution of the FUN 213 (Log Data Read) is allowed is set.
0 : Not allowed
Other than 0 : Allowed

* If recovery is not possible by use of commands, b0 to b3 will become other than 0 and b4 to b15 will become 0.

—~
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4]  Logging information table 1/O number (Write/Common area)
Sets the word head 1/O number that stores the current logging information data.
See “(b) Explanation of logging information word table.”

5] Initialization specifications (Write)
Sets the parameter table used.
15 8 7 0

dIC bla

(b0 to b3) Open (Unused)

(b4 to b7) Initialization of log write parameter table

0 : Not initialized

Other than O : Initialized

c. (b8tobll) Initialization of log clear parameter table
Other than O : Initialized

d. (b12to bl5) Open (Unused)

oo
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Management table
details

(@ Explanation of datalogging management table (2/2)

6] Log write parameter 1/O number (Write)

Sets the word head 1/0 number used in the FUN 211 (Log Data Write) process.
When the write Function is not used, set HO000 as a dummy argument.
See “(c) Explanation of log write parameter word table.”

7] Log clear parameter 1/0O number (Write)

Setsthe bit head 1/0 humber of the parameter used in the FUN 212 (Log Data Clear) process.
When the clear function is not used, set HO000 as a dummy argument.
See “(e) Explanation of log clear parameter bit tables.”

N
c
Z
N
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Management table
details

(b) Explanation of log information word table

1] Log information word table

+0 Number of logs allowed : lower (R) 2]
+1 Number of logs allowed : upper (R)
+2 Log size (words/log) (R) 3]
+3 Number of logs : lower (R) 4]
+4 Number of logs : upper (R)

(R) Read word

1] Loginformation word table
1. Settheactua address (WR, WL, WM) of the word head 1/0 number that is used as the table into the data logging
management table 4) using the ADRIO command.
2. Thetable consists of 2) through 4), and the sizeis 5 words. Make sure the maximum value for the word 1/0
number is not exceeded. If the maximum value is exceeded, HOOO03 will be set to the error code in the datalogging

management table.

2] Number of logs allowed
1. Indicates the number of logs currently allowed.

2. Thevalue calculated by the formula shown below is set.
Number of logs allowed = 384 k (393216) words + 3) Log size
(*) Round off below the decimal point.

3] Log size (words/log)
Indicates the number of words (Total number of words of respective log groups) per data groups written for asingle log.

4]  Number of logs

The number of logs that have been written at present is set. The number does not include the log whose datais currently
being written. The count isincreased by 1 when all datafor that log has been written.
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Management table
details

() Explanation of log write parameter word table

1] Log write parameter word table

+0 Log write control bit I/O number 2)

+1 Log groups quantity (n) 3)

+2 Log groups 1 head 1/0 number R

+3 Log groups 1 size

+4 Log groups 2 head 1/0 number

+5 Log groups 2 size > 4)
+(nx2)+0 Log groups n head 1/0 number
+(hx2)+1 Log groups n size J

1] Logwrite parameter word table
1. Settheactua address (WR, WL, WM) of the word head 1/0 number that is used as the table into the datalog
management table 6) using the ADRIO command.

2. Thetable consists of 2) through 4), and the size increases depending on the log groups quantity 3). Make sure the
maximum value for the word head I/O number is not exceeded. If the maximum value is exceeded, HO005 will be
set to the error code in the data logging management table.

2]  Log write control bit I/O number

Set the bit I/O number used in FUN 211 control.
See (d), “Explanation of log write control bit table.”

3] Log groups quantity
Set the number of logging groups in the range between 1 and 128.

If the specified val ue exceeds the allowable range, H0004 will be set to the error code in the data logging management
table. If this error occurs, datalogging will not be performed.
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4] Log selection
Select the elements that comprise asingle logging.

1.  Head /O number 1ton ... Set each number using the ADRIO command by making sure the maximum value for
the word head 1/0 number (WR, WL, WM, WX), from which the data will be logged, is not exceeded.
Size e Set the range for the number of words logged from the word head 1/0 number.

3. If the maximum I/O number is exceeded, Hxx08 will be set to the error code in the data logging management table.
If this error occurs, data logging will not be performed.

4.  If the specified sizeis not between 1 and 128, HO007 will be set to the error code in the datalogging management
table. If this error occurs, datalogging will not be performed.

5. Thetota size (number of words) of the selected dataitems must be in the range between 1 and 128 words.
If the above range is exceeded, HO009 will be set to the error code in the datalogging management table. If this
error occurs, datalogging will not be performed.
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Management table
details

(d) Explanation of log write control bit table

1] Log write control bit table

+0 | EXECUTEflag W) 2)
+1 | RUNflag (R) 3)
+2 | WRITEflag (R) 4)
+3 | ABNORMAL COMPLETION flag (R) 5)

(W) Set and read bit
(R) Read bit

1] Logwrite control hit table
1. Settheactua address (R, L, M) of the bit head 1/O number that is used as the table into the log write parameter
table 2) using the ADRIO command.
2. Thetable consists of 2) through 5), and the size is 4 bits. Make sure the maximum value for the bit 1/0 number is
not exceeded. If the maximum value is exceeded, HO006 will be set to the error code in the datalogaing
management table.

2] EXECUTEflag
1.  Whenthe EXECUTE flag rises (0 — 1), the system waits for the start of datalogging.

2. If the execution ready state is achieved normally, the RUN flag 3) becomes 1. If thereis an error, the RUN flag 3)
becomes 0.

3. Logging is performed whilethe EXECUTE flag is 1.

3] RUNflag
1. Whenthe FUN 211 detects the rise of the EXECUTE flag 2), it checksif execution is allowed and sets the result.
1: Check result isnormal. Datalogging is started.
0: Check result is abnormal. Datalogging is not performed. The EXECUTE flag 2) becomes 0 and the cause of
error is set to the FUN 211 (log datawrite) error code.

2. When the FUN 211 detects the fall of the EXECUTE flag 2) while the RUN flag is 1, and if the WRITE flag 4) is 1
(dataiis being written), the RUN flag will become O when the write is completed and the data logging will end.

4] WRITEflag
This flag indicates whether or not the data that has been stored temporarily viathe FUN 211 is currently being written.
1: Datawrite is being executed.
0: Datawriteisyet to be executed.

5] ABNORMAL COMPLETION flag
This flag indicates whether or not the FUN 211 (data logging write) has been executed normally.
1: Abnormal completion. The cause of error is set to the FUN 211 (log data write) error code.
0: Normal completion. Indicates a state where no error has been generated.
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Chapter 5 Command Specifications

Management table
details

(e) Explanation of log clear parameter bit table

1] Log clear parameter bit table

+0 | EXECUTEflag (W) 2)
+1 | RUNflag (R) 3)
+2 | ABNORMAL COMPLETION flag R) 4)

(W) Set and read bit
(R) Read bit

1] Logclear parameter bit table
1. Settheactua address (R, L, M) of the bit head 1/O number that is used as the table into the data log management
table 7) using the ADRIO command.

2. Thetable consists of 2) through 4), and the size is 3 bits. Make sure the maximum value for the bit I/0O number is
not exceeded. If the maximum value is exceeded, HOOOA will be set to the error code in the datalogging
management table.

2] EXECUTEflag
1.  Whenthe EXECUTE flag rises (0 — 1), the system waits for the start of log data clear.

2. If the execution ready state is achieved normally, the RUN flag 3) becomes 1. If thereis an error, the RUN flag 3)
becomes 0.

3] RUNflag
1.  Whenthe FUN 212 detects the rise of the EXECUTE flag 2), it checks if execution is allowed and sets the result.
1: Check result isnormal. Log data clear is started.

0: Check result is abnormal. Log data clear is not performed. The EXECUTE flag 2) becomes 0 and the cause of
error is set to the FUN 212 (log data clear) error code.
2. When the clear is completed, both the RUN flag and EXECUTE flag 2) become 0. If the FUN 212 detects the fall
of the EXECUTE flag 2) while the RUN flag is 1 (datais being cleared), the RUN flag will become O when the
clear is completed and the log data clear will end.
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4] ABNORMAL COMPLETION flag

This flag indicates whether or not the FUN 212 (log data clear) has been executed normally.
1: Abnorma completion. The cause of error is set to the FUN 212 (log data clear) error code.
0: Normal completion. Indicates a state where no error has been generated.
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Error code details

(@) Explanation of log function error code

Each error code is expressed as a four-digit hexadecimal number.

In the error code list, the error codes in which the first 2 digits are indicated by xx have alog groups number between HO1
and H80 in place of xx. Numbersin brackets and O used in the table below indicate the corresponding numbersin

I The last 2 digitsindicate the cause of error.

“Management table details.”

These digits indicate the log groups number.
I1f HOO, it indicates that this error is not related to the log groups number.
If between HO1 and H80, it indicates that there is an error regarding the log groups

number.

Check point/output

Error code destination Description and cause Corrective action
Initial | Write | Clear | Read
0001 o X X x | The FUN 210 was executed again after itsre- Modify the program so that the FUN 210 will not
initialization had become disabled. be executed after itsinitialization is completed.
0002 o o o O | Theargument S exceeds the maximum value for the | Change the head I/O number of the argument S.
*3 *3 word I/O number.
0003 o X X x | Thelog information table (a) 4) exceeds the Change the head word 1/0 number (a) 4).
maximum value for the word 1/0 number.
0004 o X X x | Thelog groups quantity (c) 3) exceeds the range Set the log groups quantity (c) 3) in the range
*1 between 1 and 128. between 1 and 128.
0005 o X X x | Thelog write parameter table (a) 6) exceeds the Change the head word 1/0 number (&) 6)/ log
*1 maximum value for the word 1/0 number. groups quantity (c) 3).
0006 o X X x | Thelog write control bit table (c) 2) exceeds the Change the head bit 1/0 number (c) 2).
*1 maximum value for the bit 1/0 number.
xx07 o X X x | Groups size (c) 4) number xx exceeds the range Set the groups size (c) 4) corresponding to xx in
*1 between 1 and 128. the range between 1 and 128.
xx08 o X X x| Logging groups (c) 4) number XX exceeds the Change the head word 1/0 number (c) 4)/ groups
*1 maximum value for the world I/O number. size (c) 4) corresponding to XX.
0009 o X X x | Thetotal size of the log groups exceeds the range Set the total size of thelog groups so it fallsin
*1 between 1 and 128. the range between 1 and 128.
000A o X X x | Thelog clear parameter table (a) 7) exceeds the Change the head bit 1/0 number (a) 7).
*2 maximum value for the bit 1/0 number.
000B X o o O | A FUN was executed although its execution was not | Execute the FUN after confirming that the
allowed ( 3) initialization result was “execution not initialization result has become “execution
allowed”). allowed.”
000C x x x O | The specified file address does not exist. Set the file address between HO000 and HFFFF
(lower) or HO000 and HOOO5 (upper).
000D x x x O | The acquisition source area exceeds the maximum Change the head I/O number or size of the
value for the word I/O number. acquisition source.
000E ¢} X x O | Theareaof the argument S and the area specified by | Set the area of the argument S so it does not
the argument S are overlapping. overlap with the area specified by the argument S.
000F x X x O | Thereisnolog datain the specified file address. Calculate the value of file address again by
referring to the log information table (a) 4).
0010 ¢} e} x x | Thesize of the single log that was previously written | Modify the program according to the previous
to the memory board is different from the total size of |log size. Or, execute the FUN 212 command to
thelog groups. clear the data, then execute again.
0011 X X X O | Theread size exceeds 128. Set the read size in the range between 1 and 128.

5-297

—
0
-
o
I
N
=z
)
L




n
[
P
N
=
o

—~
n

L

Chapter 5 Command Specifications

Error code details

Check point/output

Error code destination Description and cause Corrective action
Initial | Write | Clear | Read
0012 X o X x | Thelog data area became full and no new log data To recover this error, read the current data using
could be added. the FUN 213 command, then clear the data using
the FUN 212 command. When the data has been
cleared, execute again.
0020 o o o O | No memory board isinstalled, or the memory board | Set a memory board that supports the logging
does not support the logging function. function.
0021 X o o x | Operation was attempted in the write-prohibited Change the dip switch setting to the write-enable
mode. mode.
0022 o o o x | Hardware error was detected in the memory board. The memory board may be damaged. Replace
the memory board.
0023 o o X x | The previous logging has failed. To recover this error, execute the FUN 212
command to clear the data, then execute again.
0024 X o o O | Operation was attempted in a mode other than the Change the dip switch setting to the datalogging
data logging mode. mode.
* Initial:  FUN 210 (initia setting)
Write:  FUN 211 (write)
Clear: FUN 212 (clear)
Read: FUN 213 (read)

*1: When theinitidization of log writeis specified.
*2: When theinitidization of log clear is specified.
*3: Cannot be output.
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Item number | Fun commands-67 Name Log datawrite "
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU3*A| Other than
FUN 211 (9) DER | ERR | SD Vv c |EHCPUS™ gpcpyge| et
* (LOGWRT (9)) 0 o o o L Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 527 | 959
Condition Steps
645 | 1,188 973 | 1,535
FUN 211 (s) — 3
1,025 (1,587
* (LOGWRT (s) )
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
S |Err0r code O
Function

e Thiscommand isused to log (i.e., write to the memory board) the items specified by the FUN 210 (initial setting for data
logging).
* () indicates the display when the LADDER EDITOR is used.

For the data |ogging management table, see “Management table details.”
For the error codes to be set, see “Error code details.”

Cautionary notes

o If anerror occurs, an error code is set and DER becomes equal to “1.” If this happens, the log data write will not be
performed.

o If thiscommand is executed when the initialization result in the data logging management table corresponding to the FUN
210 (initial setting for datalogging ) is“execution not allowed,” an error will occur.

o An error will occur if the argument S exceeds the maximum value for the 1/O number.
« Do not set a startup condition for this command. Execute it during normal scans only.

FUN 211 (s)

« Anerror will occur if the dip switch setting on the memory board specifies write prohibited or any mode other than the
data logging mode.

« If the memory board is currently in use for other processing, DER becomes equal to “0” and R7F7 becomes equal to “1.” If
this happens, the processing will not be performed.

T: Supported by EH-CPU 308(A)/316(A)/448(A)516/548 only.
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Program example

The following shows a sample program that writes into the logging area atotal of 128 words including WR200 through
WR23F (64 words) and WR300 through WR33F (64 words) at intervals of 10 minutes after ON of X00000 (the start bit),
together with date data (year/month, day/hour, minute/second) and sequence number.

Assigning internal outputs

The sample program is created using the following assignments. In actual cases, change the I/O numbers and other items
according to the application.

110 No. Usage Remarks
WR 0100to 0105 |FUN 210 command See the data | ogging management table
Data logging management table (sto S+5)
WR 0400 to 0404 | Log information table Seethe log information table
WM 100t0 105 |Log write parameter table See the log write parameter table
R 100t0 103 | Log write control bit table See the log write control bit table
WR 0200 to 023F | Log data groups 1 Thisdataislogged
WR 0300 to 033F | Log data groups 2 Thisdataislogged
DR 0204 Sequence number Increments by 1 after each logging
WR 0405 Save areafor initialization result Only the result of the FUN 211 is set
R 0 Save hit for initialization result If ON, it indicates normal completion
(execution allowed)
X 0 Log start bit Logging interval (10 minutes) monitoring
start bit
D 10 10 minute monitoring timer Turns on when 10 minutes have elapsed
WR 0000 FUN 211 command error code (s) The error code that has been generated as
aresult of thelog datawriteis set
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Program example
Initia setting for datalogging
R7E3 . .
ADRIO (WMO0100, R100) Create awrite parameter in WMO0100 that logs 128 words
I I WMO0101 =2 I (64 words from WR200 and 64 words from WR300) upon
ADRIO (WM0102, WR0200) turning ON of single scan execution.
WMO0103 = 64 Clears the sequence number to O.
ADRIO (WM0104, WR0300)
WMO0105 = 64
DR204 = H00000000
R7E3 e . ey
ADRIO (WR0102, WR0400) Specify initial setting so that the specified item (WM0100)
I I WR0103 = H0010 I+ islogged in WR0100 upon turning ON of single scan
ADRIO (WR0104, WM0100) execution.
WR0105 = H0000 Sets the initialization result in ROOO after theinitial setting.
FUN 210 (WR0100)
WR405 = WR101 AND HOOFO
R1 = WR405 < > H0000
RO R103 R102 TD10 X0 TD10
_| | | I/ | I/ | I/ |1 N\ 1S 600 (Turns ON when 10 minutes have elapsed)
I A A A I / The progress value is updated while the start bit is ON but
only when both theinitial setting and logging have been
completed normally.
TD10 R100
—I | O— L(?ggl ng is started when TD10 is turned ON (when 10
minutes have elapsed).
R100 DIFO WR0200 = WRFO0B Date data (year/month, day/hour, minute/second) and
—I |_| l— WR0201 = WRFO0C — sequence number are appended to the head of log data -
WR0202 = WRFOOE (WR200 to WR205) when the logging execution flag is =
WR0203 = WRFOOF turned ON (R100 OFF — ON). by
DR0204 = DR0204 + 1 p
E
Writing of log data
FUN 211 (WR0000) M Executesthelogging.
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Item number | Fun commands-68 Name Log dataclear
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |[EH-CPU3**A| Other than
FUN 212 (9) DER | ERR | SD Vv c |EHCPUS™ gpcpygn| et
* (LOGCLR (9)) 0 o o o L Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 79 |79
Condition Steps 163 | 164 301| o
FUN 212 (s) — 3
238 | 443
* (LOGCLR (s) )
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR, cu, WM oM | 8
RCU, CT
S |Err0r code O
Function

« Thiscommand is used to forcibly erase (clear) the logged data in the memory board.
* () indicates the display when the LADDER EDITOR is used.

For the data |ogging management table, see “Management table details.”

For the error codes to be set, see “Error code details.”

Cautionary notes

« If anerror occurs, an error code is set and DER becomes equal to “1”. If this happens, the log data clear will not be
performed.

« If thiscommand is executed when the initialization result in the data logging management table corresponding to the FUN
210 (initial setting for datalogging) is*“execution not allowed,” an error will occur.

o Anerror will occur if the argument S exceeds the maximum value for the I/O number.
« Do not set a startup condition for this command. Execute it during normal scans only.

o Anerror will occur if the dip switch setting on the memory board specifies write prohibited or any mode other than the
datalogging mode.

-
[
b
N
=
N

—
@

L

o |f the memory board is currently in use for other processing, DER becomes equal to “0” and R7F7 becomes equal to “1.” If
this happens, the processing will not be performed.

T: Supported by EH-CPU 308(A)/316(A)/448(A)516/548 only.
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Program example

The following shows a sample program that performs initial setting for logging area clear and then clears the logging area.

Assigning internal outputs

The sample program is created using the following assignments. In actual cases, change the I/O numbers and other items

according to the application.

110 No. Usage Remarks
WR 0100to 0105 |FUN 210 command See the data logging management table
Data logging management table (sto S+5)
WR 0400 to 0404 | Log information table Seethe log information table
R 200t0202 |Log clear parameter bit table Seethelog clear parameter bit table
WR 0405 Save areafor initialization result Only the result of the FUN 212 is set
R 000 Save hit for initialization result If ON, it indicates normal completion
(execution allowed)
X 00001 Clear start hit Logging clear start bit
WR 0000 FUN 212 command error code () The error code that has been generated as
aresult of thelog data clear is set
R7E3 ADRIO (WR0102, WR0400) Setting of actual address for log information table.
[ WRO0103 = H0100 Initialization specification for log clear.
[l WR0104 = HO000 [ | No specification for log write parameter table.
ADRIO (WRO0105, R200) Setting of actual address for log clear parameter bit table.
FUN 210 (WR0100) Execution of initial setting for datalogging.
WR0405 = WR0101 AND HOOFO Acquisition of initialization result.
RO00 = WR0405 < > H0000 Creation of initialization result bit.
R000 X00001 R200
| | | )
[ I
FUN 212 (WRO) ]

Program description

Thelog areais cleared when X00001 (the clear start bit) isturned ON after the initial setting for log area clear has been
executed upon turning ON of single scan execution (R7E3) and completed normally.
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Item number | Fun commands-69 Name Log dataread '
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPuU4* |[EH-CPU3**A| Other than
FUN 213 (9) DER | ERR | SD Vv c |EHCPUS™ g cpyge| et
* (LOGRED () ) 0 o o o L Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
— 210 | 299
Condition Steps 268 | 357 560 | 645
FUN 213 (s) — 3
547|633
* (LOGRED (s) )
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0O X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR cu, WM oM | 8
RCU, CT
s [Argument O
Function

Thelogged datain the memory board is transferred to the specified 1/0O number area by the amount of data corresponding to
the number of words being specified by the source log data address (word position from the head of log data).

Log data (memory board)
S | Error code

s+1 | Sourcelog data address (lower) h

s+2 | Source log data address (upper) J

$+3 | Destination head I/O number

s+4 | Size(1to 128 words)

The range of log data address is shown below. Transfer area
Lower address : 0 to FFFFH
Upper address : 0 to 0005H

1
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« Thevalid maximum log data addressis cal culated by the formula shown below :
(Log size in the log information table x Number of logs) — 1

« When thelog dataread is completed normally, DER becomes equal to “0.”
« If the specified sizeis 0, nothing will be done and the process will complete normally.
o For the S+3 parameter, set the actual address (WR, WL, WM) using the ADRIO command.

* () indicates the display when the LADDER EDITOR is used.
For the data logging management table, see “Management table details.”
For the error codes to be set, see “Error code details.”

T: Supported by EH-CPU 308(A)/316(A)/448(A)516/548 only.
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Cautionary notes

o If anerror occurs, an error code is set and DER becomes equal to “1”. If this happens, the log data read will not be
performed.

« If thiscommand is executed when the initialization result in the data logging management table corresponding to the FUN
210 (initial setting for datalogging ) is*“execution not allowed,” an error will occur.

o Anerror will occur if the specified log data address does not exist.

« |f the specified log data does not exist, an error will occur after the read.

o Anerror will occur if the area specified by the argument S or S+3 exceeds the maximum value for the I/0 number.

e Anerror will occur if the area specified by the argument S and the one specified by S+3 overlap.

« Anerror will occur if the dip switch setting on the memory board specifies any mode other than the data logging mode.

« |f the memory board is currently in use for other processing, DER becomes equal to “0” and R7F7 becomes equal to “1.” If
this happens, the processing will not be performed.

Program example

The following shows a sample program that performs initial setting for log data read and then reads the logged data.

Assigning internal outputs
The sample program is created using the following assignments. In actual cases, change the I/0O numbers and other items
according to the application.

110 No. Remarks

WR 0100 to 0105

Usage
FUN 210 command
Data logging management table (sto S+5)
Datalogging information table

See the data logging management table

WR 0400 to 0404 Seethe log information table

WR 0405 Save areafor initialization result Only the result of the FUN 213 is set
R 000 Save bit for initialization result If ON, it indicates normal completion
(execution allowed)
X 00002 Read start bit Logging read start bit
WR 0300to 0304 |FUN 213 command parameter area (sto
St4)

WM 0100 to 0104 The datathat has been read is set

Log datatransfer area

Program description

Of the three logs of data that have been written, with each log consisting of 5 words, the content of the third log (in the

memory board) is transferred to the destination (WM100) by the amount of data specified for asingle log (5 words), with
X00002 (the read start bit) ON.
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R7E3 . . ) b
ADRIO (WR0102, WR0400) Setting of actual address for log information table.
II II WR0103 = HO000 Initialization specification for log clear. %
WRO0104 = HO000 No specification for logging write parameter table. w
WRO0105 = HO000 No specification for log clear parameter bit table.
FUN 210 (WR0100) Execution of initial setting for datalogging.
WRO0405 = WR0101 AND HF000 Acquisition of initialization result.
RO00 = WR0405 < > HO000 Creation of initialization result bit.
X00002 DIFO R100
_| | | | (M)
[ |1 /
RO00 R100 WRO0301 = HO00A Setting of source log data address (lower) (HOOOA)
—| II || || WR0302 = HO000 Setting of source log data address (upper) (H0O000)
ADRIO (WR0303, WM 100) Setting of WM 100 as destination area.
WR0304 = HO005 Setting size (5 words/log)
FUN 213 (WR0300) Execution of log data read.
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Program example

The following shows an example of a program that startslogging at every 10 minutes after X0 turns ON, reads the first and

last log data when X0 is OFF, and then clears the log data.

N
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WR0200 = WRF00B
WRO0201 = WRF00C

WR0202 = WRFOOE
WRO0203 = WRFOOF
DR0204 = DR0204 + 1

Writing of log data

FUN 211 (WR0000)

R7E3 ADRIO (WMO0100, R100) Setting of actual address for logging information table
|1 WMO0101 =2 Initializes the log write parameter table and log clear
[ ADRIO (WM0102, WR0200) parameter table.
WMO0103 = 64 Log write parameter table not specified
ADRIO (WM0104, WR0300) Log clear parameter bit table not specified
WMO0105 = 64 Data logging initialization setting executed
DR204 = HO0000000
R7E3 ADRIO (WR0102, WR0400) Specify initial setting so that the specified item
|1 WR0103 = HO110 (WM0100) is logged/cleared in WR0100 upon turning
[ ADRIO (WR0104, WM0100) ON of single scan execution.
ADRIO (WR0105, R200) Sets the initialization result in RO0O after the initial
FUN210 (WR0100) setting.
WR405 = WR101 AND HOOFO
R1 = WR405 < > H0000
RO R103 R102 TD10 X0 TD10
—| II /= 1/ /= 1/ /= 1/ || || O 1S 600 (Turns ON when 10 minutes have elapsed)
The progress value is updated while the start bit is ON
but only when both the initial setting and logging have
been completed normally.
TD10 R100
_| 1 N\ Logging is started when the TD10 (10 min has elapsed)
[ / isON.
R100 DIFO Date data (year/month, day/hour, minute/second) and

sequence number are appended to the head of log data
(WR200 to WR205) when the logging execution flag is
turned ON (R100 OFF — ON).
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Program example

R7E3
I I WR0405 = WR0101 AND HOF00 —1 Acquisition of initialization result.
R1 = WR0405 <> H0000 Creation of initialization result bit (log clear).
Clear the logging data
FUN 212 (WR0600) o
R200 DFN1
| | | | ~ || Clearsthe sequence number upon completion of log data
7 DR0204 = 00000000 clear.
R7E3
—| I WR0405 = WR0101 AND HF000  Acquisition of initialization result.
R2 = WR0405 <> H0000 Creation of initialization result bit (log read).
R2 X0 DFNO R300
_I | | | | | M)
[ I dF7 _/
R102 R101 R300 DIF1
— | 4 P bro701 = H00000000 || setting of head log address (HO000).
ADRIO (WR0703, WM200) Setting of WM 200 as destination area.
WRO704 = WR0402 Setting size (128 words/log)
FUN 213 (WR0700) Execution of log dataread (first log item).
DRO010 = DR0402 AND HEFEF Calculation of last log data address.
DR0701 = DR0403 -1
DR0701 = DR0701 * DR0010 5 ) o
ADRIO (WR0703, WM300) Setting of WM 300 as destination area
WRO704 = WR0402 Setting size (128 words/log)
FUN 213 (WR0700) Execution of log dataread (last log item).
R200 = R1 Execution of log clear.
w
™
—
N
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>
[
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Item number | Fun commands-70 Name BOX comment
Ladder format Condition code Processing time (us) Remark
R7F4 | R7F3 | R7F2 | R7F1 | R7FO | EH-CPu4* |EH-CPU**A| Other than
FUN 254 (9) DER | ERR | SD v c |EHCPUS™ gpcpygn| et
* (BOXC(9)) o ° L] ° o Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
14
Condition Steps 015! - 1ol
FUN 254 (s) — 3 1
* (BOXC(9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable 1/0 X |Y |L |WDT,MS [WX|WY|wL, | TC|DX|DY|DL, | & Other
M |TMR cu, WM oM | 8
RCU, CT
s [Argument O
(dummy constant)

Function

« Thiscommand does not perform any operations. It isused 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.
* (1) indicates the display when the LADDER EDITOR is used.

Item number | Fun commands-71 Name Memo comment
Ladder format Condition code Processing time (us) Remark
mT
%% R7F4 | R7F3 | R7F2 | R7F1 | R7FO | gH-cpu4* |EH-CPU**A| Other than
g% FUN 255 (5) DER [ ERR | sD | v | c | |enceus| "
DI * (MEMC (s)) ° ° ° ° ® | Ave | Max | Ave | Max | Ave | Max
Command format Number of steps
14.4
Condition Steps 015! - 1ol
FUN 255 (s) — 3
14.4
* (MEMC (9))
Bit Word Double word
R, |TD,ss, WR, DR, | §
Usable I/O X | Y [L, |wDT,MS |WX|WY|wL, | TC|DX|DY |DL | & Other
M |TMR cu, WM oM | 8
RCU, CT
s [Argument O
(dummy constant)

Function

« Thiscommand does not perform any operations. It isused to print comments on the right side of the calculation box in
conjunction with the LADDER EDITOR.

« A comment can contain a maximum of one screen (66 characters x 16 lines).
* (1) indicates the display when the LADDER EDITOR is used.
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Chapter 6

/O Specifications

Classification of 1/0 that can be used with the EH-150 as well as the I/O points are indicated in Table 6.1.

Table 6.1 Usable 1/O classification and points
Function S |size| 10 Name CPU104 [CPU208 | CPU308 | CPU316 | CPU448 | CPU516 | CPU548
£ / /104A /208A /308A /316A 1448A
@ 16
External X B |10* | Bit externa input 512 1,024 points** 2,112 3,520
o|lo Y B | 10* | Bit external output points** points** | points**
é WX | W [ 16 |Word external input 8words 16 words
9] WY | W | 16 | Word external output
| DX | D | 16 |Doubleword ex. input
DY | D | 16 |Doubleword ex. output
Remote X B | 10* | Bit remote ex. input - 4,096 points
1/10 Y B | 10* | Bit remote ex. output
WX | W [ 16 | Word remote ex. input 256words
WY | W | 16 | Word remote ex. output -
DX D | 16 |Doubleword remoteex. in.
DY D | 16 |Doubleword remote ex. out.
CPU link L B | 16 |Bitlink areal 16,384 points
area WL | W | 16 |Wordlink area 1 1,024 words
DL | D | 16 |Doubleword link area 1
L B | 16 |Bitlink area2 16,384 points
WL | W | 16 |Wordlink area2 1,024 words
DL | D | 16 |Doubleword link area2
= [Bit R B | 16 |Bitinterna output 1,984 points
%’ R B | 16 |Bit specid interna output 64 points
= |Word WR [ W | 16 |Word interna output 4,096 8192 | 17,408 | 22,528 | 50,176 | 22,528 | 50,176
5 DR | D | 16 |D. word interna output words | words | words [ words | words | words | words
= WR | W | 16 |Word specid interna output 512 words
DR | D | 16 |D.word special internal output
Shared M B | 16 |Bitinterna output 16,384 points
bit‘word | WM | W [ 16 | Word interna output
- 1,024 words
DM | D | 16 |D.word interna output
o | Edge DIF [ B | 10 |Riseedge 512 points
E detection [ DFN [ B | 10 |Fal edge 512 paints
© Master MCS| B | 10 |Master control set )
50 points
control MCR| B [ 10 | Master control reset
Timer, TD | B | 10 [Ondday timer
Counter SS | B | 10 |Single-shot timer
WDT| B | 10 [Watchdog timer
MS | B | 10 |Monostabletimer
TMR| B | 10 [Accumulative timer Timer 256 points (0.01 stimer hasonly 0 to 63)
CuU B | 10 | Up counter * The same No. cannot be used to timer, counter.
RCU | B | 10 |Ring counter * TM isavailable with only EH-CPU448.
CTU | B | 10 |Up-down counter upinput | Counter 512 points (The same areaastimer is used up to 256 points)
CTD | B | 10 |Up-down counter down input * The same No. cannot be used to timer, counter.
CT B | 10 | Up-down counter down output
CL | B | 10 | Progressvalue clear
TC | W | 10 [ Timer/counter accumulator
T™M | B | 10 [Ondday timer 2,048 points
TV | W | 10 | Timer accumulator ) 0.01sfixed

* Thelower 2 digits of external bit X,Y are decimal (0-95) however, next digit (ot number) is hexa-decimal format (0-A).
See table 6.3 for further information.

** |n case 64 points module used.
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|6.1

External 1/0

When operation start is performed for the EH-150, the 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 operationsis
continually repeated until operation is stopped or until something occurs where operation can no longer continue.

When operation is stopped or if something occurs so that operation can no longer continue, the CPU performs an output
refresh with all output data as off data and stops operation, regardless of the execution status for the user program.
Diagram outlining this series of operationsisindicated in Figure 6.1 below.

Input refresh processing Input refresh processing Output refresh processing

N\ N/ e
)

RUN start I
Execute (scan) user program System processing

Output refresh processing (off data)

AN
—(_J) (

RUN stop

Execute (scan) user program

Figure 6.1 Overview of user program execution and refresh processing

The user programs are executed in order, usually from the program at the beginning of the scan area to the end of the
program or until the END command. After that, 1/0O datais refreshed prior to the execution of the next user program.

As shown above, external 1/0O datais updated in group 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 command (FUN8O
to FUN82).

When designing the system, take into account the above refresh operation from when the input datais received and
operated on until output data is obtained.
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The next section explains the assignment of external 1/0. The external 1/0O numbers for the EH-150 system are

expressed with the following rules.

Table 6.2 List of external I/O 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) Datain the range 0 to 15 is batch processed.
16-bit synchronicity guaranteed.
DX Double word type (32-bit) | Two word data are batch expressed.
32-bit synchronicity is not guaranteed.
Y External output Bit type Corresponds to the signal of each terminal block.
wy Word type (16-bit) Datain the range O to 15 is batch processed.
16-bit synchronicity guaranteed.
DY Double word type (32-bit) | Two word data are batch expressed.
32-bit synchronicity is not guaranteed.
Table 6.3 List of I/O number rules for external 1/0O
Data type Numbering rule Example
Bit t_ype . x O 0O O O <= external input
(basic/expansion) v 00 O OO0 - externa output Digital output
EH-YT16
Y 200-Y215
Bit number (00 - 95)
Slot number (0 - A) Digital input Analog output
Unit number (O - 4) EH-XD16 EH-AY4V
Remote number (0 - 4) X0-X15 WY30-WY33
Word type wx O OO0
w OOOO ° of1121314p
L Word number (0 - 7) - g E
Slot number (0 - A) o 2
Unit number (0 - 4) % ol 1213120
Remote number (O - 4) E
Doubleword type|py [ 7 [ O R “J L
oy OO OO
1 Word number (0 to 6) in the module Digital output Analog output
EH-YR16 EH-AX8V
Slot number (0to A) Y1100-Y1115 WX 120-WX 127
Unit number (O to 4)
Remote number (0 to 4)

The external 1/0 word type is acollection of 16 points, and double word typeis a collection of 32 points of the relevant

bit type.

(Example) Relationship between DX 10, WX 10 and X100 to X115 is,

A4
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|6.2 Internal Output

Memory in the CPU moduleis available as the area for internal outputs. There are three areas: bit dedicated area (R),
word dedicated area (WR), and bit/word common area (M/WM).

Table 6.4 List of /0O number rules for external I/O
Data type Numbering rule Example
Bit dedicated R OO0 RO
type R105
L Normal area HO00 to H7BF
_ R23C
Special area H7CO to H7FF
Both are expressed by hexadecimal R7E7
Word dedicated | <Word> WROIOI OO WRO
type T WR11
NorrT]aI area HO000 to WR1234
Special area HFO00 to
Both are expressed by hexadecima WRF004
<Double word> oROCIOIO DRO
DR11
Norn_1a| area HOO000 to DR1234
Special area HF000 to
Both are expressed by hexadecimals. DRF004
Expresses WR for 2 words in continuatio
Bit/word <Bit> M OO0O0 MO
common type ’[ M11
H0000 to M 1234
<Word> wM OO0 WMO
WM11
Hoo0to WM123
M120F e M1200
LIl
WI\;I(120
<Double word> oMOCI0O00 DMO
DM11
H0000 to
Expressed by hexadecimals. DM234
Expresses DM for 2 words in continuatio

Internal output R and WR, DR are completely separate areas. Bit-based operations cannot be performed in WR.
(Example) Relationship between R100 and WR10, DR10

R area R100

HEEEEENEEEEEEEEN

WR - DR area Separate area
HEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEE
< WR11 e WR10 N
< DR10 ,
DR11

Since internal output M, WM and DM share the same area, bit-based operations are allowed.
(Example) Relationship between M 100 and WM 10, DM 10

M10A
MILF e M110 M10F M109 o
HEEEEEEEEEEEEEEENNEEENNYENEEEEEEE
) WM11 | WM10 .
. DM10 .
DM11 ‘|
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|6.3 Virtual remote 1/O for internal output

Virtual remote I/0 area (WY 1000-) is available by assigning "Remote2" at empty slot in basic base as follows.

(1) Assign "Remote2" at empty slot in basic base.

(2) Assign any of "Empty 16/32/64/128" at 1/O configuration table of slave station. Then virtual areais kept according
to this setting points.

(3) Select "RUN" at operation mode of 1/0 assignment unmatched in your programming software.
(4) Y, WY, DY can be used as WM according to the table below.

[O]0OD0O0d
Basic unit Remote master 1

0 | X16 Empty 64 Y 10000-Y 10063, WY 1000-WY 1004
1 | X16 Empty 64 Y 10100-Y 10163, WY 1000-WY 1014
2 | X16 Empty 64 Y 10200-Y 10263, WY 1000-WY 1024
3 |Y1l6 Empty 64 Y 10300-Y 10363, WY 1000-WY 1034
4 | Y16 Empty 64 Y 10400-Y 10463, WY 1000-WY 1044
5 | Y16 Empty 64 Y 10500-Y 10563, WY 1000-WY 1054
6 | X8W Empty 64 Y 10600-Y 10663, WY 1000-WY 1064
7 | YBW Empty 64 Y 10700-Y 10763, WY 1000-WY 1074
8 Remote2

9

A

*1: It ispossible to assign "Empty 128" however, bit accessis up to Y 95 while word accessis 8 words.
*2:UseY,WY ,DY. Input X,WX, DX are not available.

Basic specification

1/0 points 1,024 points (64 words) / remote master
4 remote master / CPU (basic base)
Total 4,095 points (256 words)
Remote 1/O address Remote master 1 : Y 10000- / WY 1000-
Remote master 2 : Y 20000- / WY 2000-
Remote master 3 : Y 30000- / WY 3000-
Remote master 4 : Y40000- / WY 4000-
Supported CPU CPU516/548
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Chapter 7

Programming

|7.1

Memory Capacity
The specifications for the user program in EH-150 are givenin Table 7.1.

Table 7.1 User program specifications
No. Item CPU316(A) CPU448(A)
CPU104(A) CPU208(A) CPU308(A)
CPU516 CPU548
Program capacity 3.5k steps 7.6 k steps 7.6 k steps 15.7 k steps 48.5k steps
Command size 32 hits/1 step
Memory SRAM Backup is possible by installing the battery
specification || ASH Backup is possible by using FLASH memory

H-series |adder/command |anguage
Created with H-series programming device
Can be done as desired by using the programming device.

Programming language

Program creation

Program
modification

During STOP
During RUN

Can be done by using the modification during RUN operation (except control
commands).

Control commands can be changed with special operations. *1

(When a change is made during RUN, control operation stops while the programis
being modified.).

The program cannot be changed unless with a WRITE occupancy. (Occupancy is
automatically controlled by the programming device).

7 | Program protection

A password can be set using the programming device (the program cannot be displayed
when setting the password. The program can be downloaded to the programming
device).

A sum check function for the program is always running. An address check with the
1/0 assignment table is done at the time RUN begins.

The program name s set using the programming device and is stored together with the
program.

8 | Password

9 | Check function

10 | Program name

*1: Refer to the peripheral device manual for details.

Note:

« Comment data that has been created with peripheral deviceis not stored in the CPU.

« Savethe user program to a separate floppy disk or other media, in case amishap should occur.

|7.2 Programming Method

The following methods are allowed for creating the user program.

Table 7.2 Programming methods

No. | Programming device used Operation concept Remarks

[For off-line/ on-line operation]
The /O assignment table created, program to be created
isinput, and transfered to the EH-150 CPU.

[For direct operation]
Asthe programs are input one by one, the program input
to the CPU isdirectly written to the CPU, each time.

1 [Persona computer software
(LADDER EDITOR, etc.)

e When each EH-150 module
is loaded to the base unit, the
1/0 assignment information
can be read.

e Initialize the EH-150 CPU
when using it for the first
time after it is unpacked or
when a battery error occurs.

2 | Dedicated programming
console (GPCLO1H, etc.)

Asthe programs are input one by one, the program input
to the CPU isdirectly written to the CPU, each time.

3 | Portable graphic programmer
(PGM-GPH)
(Do not use an option box.)

4 | Ccommand language
programmer (PGM-CHH)

7-1
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The system configuration and procedure for creating a user program when using personal computer software are indicated below. [t
is necessary to take note that cables, etc. differ depending on the personal computer and the software used.

Table 7.3 System configuration when using a personal computer
No. Personal computer DOS/V PC PC9800 series personal computer
software used
1 [LADDEREDITOR - i
(Windows(J version) t | = | i

LADDER EDITOR for
DOS/V PC Windows[] system disk

(Windows 95/NT)

LADDER EDITOR for
WindowsL] system disk

personal computer
(Windows[195/NT)

CPU setting Specify H-302. Specify EH-150 after version 2.0.*2
CPU104(A) Specify RAM-04H (4 k memory).
> o | CPU208(A) Specify RAM-08H (8 k memory).
% % CPU308(A) Specify RAM-08H (8 k memory).
= ” | cPU316(A)/516 Specify RAM-16H (16 k memory).
CPU448(A)/548 Specify RAM-48H (48 k memory).*?
Cable (EH-150 side) EH-RS05 EH-RS05
Cable WVCB02H EH-VCBO02 WPCBO2H
(persona computer side)
Mode Setting switch ** :: OJI;F : : o:: : : OI7:F O|8=F e :Z o»1=|= : : O;‘;F : : Ol7=F O|8=F e
(Serial port 1 setting) N o e B P /1 o pven B o
Mode setting switch *1 SW| 1 2 3 4 5 6 7 8 Toggle [ SW | 1 2 3 4 5 6 7 8 Toggle
(Senal port 2 settmg) lSu'[s& E 0 o o 0 OFF | OFF | OFF ON lSu'[s& E o o o 0 OFF | OFF | OFF ON

2 |LADDEREDITOR

(DOS version)
] ]
al] al]
LADDER EDITOR for DOS LADDER EDITOR for DOS
DOSV PC (HL-AT3E) system disk (English) PC9800 series (HL-PC3) system disk
(MS-DOsD) persona computer
(MS-DOSI)
CPU setting Specify H-302.
CPU104(A) Specify RAM-04H (4 k memory).
> o | CPU208(A) Specify RAM-08H (8 k memory).
o C
= ﬁ CPU308(A) Specify RAM-08H (8 k memory).
= 7 | cPU316(A)/516 Specify RAM-16H (16 k memory).
CPU448(A)/548 Specify RAM-48H (48 k memory).
Cable (EH-150 side) EH-RS05
Cable EH-VCB02 PCCBO2H
(persona computer side)
Mode setting switch *1 SW| 1 2 3 4 5 6 7 8 Toggle |SW| 1 2 3 4 5 6 7 8 Toggle
. . Ster [OFF | o o |OFF | oFF g Ster |oFF | o |OFF | oFF g
(Seria port 1 setting) tus o on Ton tus on | on [ on
Mode setting switch *x1 SwW| 1 2 3 4 5 6 7 8 Toggle |SW| 1 2 3 4 5 6 7 8 Toggle
(Serial port 2 setting) i}:’ 1OFF ] o o o o O OFF LOFF | e Zt:' LOFF [ g o u] o |[OFF ] OFF | OFF f ope

not be effective until the power is restarted.

*1 Restart the power supply after the mode setting switch has been adjusted. The settings that are made while the power is on will

*2 When using the EH-CPU448(A)/548, please use the LADDER EDITOR for Windows® Ver. 2.13 and later. When using before

Ver 2.12, please specify H-302. (Memory setting is RAM-48H)
Note: Refer to the manual that comes with each software on how to install the software (LADDER EDITOR).
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Table 7.4 List of procedures for creating a program
Item Create new program Modify Test operation, adjustment
Off-line Off-line On-line On-direct
5
IS
c Select off-fine Selectoff-line
[ Regenerteirom FD.ec_] | [ Regenrdle from FD. e Transter program
I I
@ CPU type: Spedify H-302*1 When utilizing a program Initialize the CPU when (CPU - PLC)
g_ Specpi?cy memgry type created in another H-series running it for thefirst time et I direct
c CPU type: Specify H-302*1 (right after purchase, etc.) | et OI”' I |
o Specify memory type I -
g Transfer program | Conduct test operation |
S - (PLC - CPU)
@) Create |/0 assignment Modify 1/0 assignment Modify program
Create program Modify program NG (modify during RUN, etc.)
CPU error check
OK i
Program check : Operation check
Program check | Conduct test operation | o
NG
Change the name and Operation check
savein FD, etc.
OK To
End modifi-
cation
& | When creating a new When modifying aprogram | When transferring aprogram | When modifying a program
é program to the CPU for the first time | during test operation
S
=
o
5
+= | A program can be created When using aprogramthat | When performing CPU error | Match the personal computer
c
& | without having the actual was used in another H-series, | check, make surethe 1/0 and the contents of CPU

EH-150.

specify H-302 as the CPU
type.

assignment matches the
loaded module. (The match
can be forced using the
loading read function).

memory to enter the on-direct
mode. Afterwards, the
modification will be reflected
in both the computer memory
and CPU memory.

*1: For LADDER EDITOR for DOS version and LADDER EDITOR 1.xx for Windows ®.
Specify EH-150 after LADDER EDITOR 2.xx for Windows ®. When you will set the 48k to the Memory setting, please use
after LADDER EDITOR 2.13 for Windows®.

Table 7.5 System configuration when using the programmer
Item Portable graphic programmer Command language programmer
(PGM-GPH) (PGM-CHH)
System configuration g  ——
R = !

Cable (EH-150 side)

EH-RS05

EH-RS05

Cable (programmer side)

PGCBO2H

PGCB02H

Note: 1. Do not use the option box (model: PGMIF1H) for the portable graphic programmer. Because of the large current
consumption, the EH-150 system may go down.
Also, use acable of 2 m (6.56 ft.) in length (model: PGCBO2H) on the programmer side to connect a programmer. If a5
m (16.4 ft.) cable (model: PGCBO5H) is used, the programmer operation may become unstable.

2. The programmer can only be connected to seria port 2. For more information on setting modes, see Table 10.6.
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With the EH-150, the user program is controlled in ladder units and as shown with Figure 7.1, 1 ladder can describe 9 contacts (&
type contact or b-type contact) and 7 coils.

L1

il

il

1

Il
U U

e L T e e e e |

Figure 7.1 Max. size of one ladder

Or, onerelational box can be described using the width of 3 contacts. The relational box can be thought of as an a-type contact that
turns on when the conditions in the box are satisfied (Figure 7.2).

N b

N
[

Ioa—Y
—

1

S I U

Figure 7.2 Using comparison box
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