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O Warranty period and coverage

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) Malfunction or failure of external 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.

O Repair

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

O 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) Model
(2) Manufacturing number (MFG.No.)

(3) Details of the malfunction

O Reader of this manual

This manual is described for the following person.
+ Person considering the introduction of PL.C
- PLC system engineer
* Person handling PL.C
+ Manager after installing PL.C

Warning

(1) Reproduction of the contents of this manual, in whole or in part, without written permission of Hitachi-IES, is
prohibited.

(2) The content of this document may be changed without notice.

(3) While efforts have been made to be accurate, if any wrong or missing information is found, please contact us.

Microsoft® and Windows® are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.




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, all 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 classifies as “Danger” and “Caution” in this document.

. Identifies information about practice or circumstances, which may lead to personal injury or
<D DANGER P yreaor i

death, property damage, or economic loss.

. Identifies information about practice or circumstances, which may lead to personal injury,
A CAUTION P y P Jary

property damage, or economic loss.

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

The both marks show important information. Be sure to follow the instructions.

Icons for prohibited items and required items are shown below:

. Identifies prohibition. For example, when open flames are prohibited, @ is indicated.

o . Identifies requirement. For example, when grounding must be performed, 9 is indicated.

1. Installation

/\ CAUTION

o Use this product in an environment as described in the catalog or 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 Be sure to install the PLC according to this manual. Failure to do so could result in damage by falling off,
failure or malfunction.

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




2. Wiring

@ REQUIRED

e The PLC must be grounded (FE terminal).
Failure to do so could result in injury to personnel or causing it to malfunction.

/\ CAUTION

o Always use the power supply voltage listed in specifications. Using other voltage may damage the equipment
or present a risk of fire.

o The wiring operation should be performed by a qualified personnel.
Failure to do so could result in fire, damage or electric shock.

3. Precautions when using the unit

<> DANGER

« Do not touch the terminals while the power is on.
There is a risk of electric shock.

o Appropriate emergency stop circuit, interlock circuitry and similar safety measures should be added to the PLC
system to ensure safety in the event of incorrect, missing or abnormal signals caused by broken signal lines,
momentary power interruptions or other causes. Do not share the power supply of relay output module and
interlock circuitry because relay output might not work properly due to switching noise from interlock
circuitry.

/\ CAUTION

o When performing program change, forced output, RUN, STOP, etc., while the unit is running, be sure to check
system safety carefully. Failure to do so could lead to damage to equipment.

o Supply power according to the power—up order.
Failure to do so could lead to damage to equipment or malfunction.

/\ CAUTION

USE POWER SUPPLY UNIT OF EH-PS SERIES FOR SUPPLYING ELECTRIC POWER.




4. Preventive maintenance

<> DANGER

o Do not connect the (+) and (-) of the battery in reverse polarity. Do not recharge, disassemble, heat, place in
fire, or short circuit the battery. There is a risk of explosion or fire.

&® PROHIBITED

o Do not attempt to disassemble, repair or modify any part of the PLC.
Electric shock, malfunction or failure may result.

/\ CAUTION

o Turn off power to the PLC before mounting or dismounting the module
Electric shock, malfunction or failure may result.
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Chapter 1 Introduction

Thank you very much for choosing Hitachi Programmable Controller (hereinafter referred to as PLC), EHV+ series.

Il.l Unpacking

(2) Installation of a battery
EHV+ series CPU is shipped with a lithium battery installed, but a battery connector is disconnected to prevent
unnecessary current consumption. If you need real time clock function or retentive data memory, connect the battery

cable to a connector mounted on PCB of CPU module. Refer to “Chapter 5 Maintenance” for further information.

(2) Initializing of user program
Since initial status of memory devices in the CPU is undefined, memory error may be displayed on 7-segment LED at

the first power up. In order to initialize memory area, execute “Reset origin” in the first use after connecting a battery.

|1.2 Instruction Manuals

1/0 modules and communication modules of EH-150 series are available with EHV+ series CPU as listed in page 2-2.

Besides this application manual, application manuals are available shown in Table 1.2-1.

Table 1.2-1 Related manuals to EHV+ series CPU

Product name Model Type Application manual number
High-functional modules EH-PT4 Resistance temperature detective input NJI-324*(X)
EH-CU/CUE High-speed counter NJI-321*(X)
EH-POS Single-axis pulse positioning NJI-315*(X)
Communication modules EH-SIO Serial interface module NJI-443*(X)
EH-RMD DeviceNet master module NJI-364*(X)
EH-RMP Profibus master module NJI-332*(X)
EH-RMP2 Profibus master module NJI-621*(X)
EH-10CD/2 DeviceNet slave controller NJI-364*(X)
EH-1IOCP Profibus slave controller NJI-333*(X)
EH-IOCP2 Profibus slave controller NJI-612*(X)
EH-IOCA EtherCAT slave controller NJI-599*(X)
EH-(O)LNK CPU LINK module NJI-381*(X)

* The last alphabet of the manual No. stands for version starting from blank, A, B, C...



Chapter 1 Introduction

I1.3 System overview

EHV+ series PLC is module type programmable controller shown in Figure 1.3-1.

1] Power supply module

2] CPU module 3] 1/0 modules
/ 4] Basic base unit

0] cf@Tol1]2]3]4a]s]6]7]8]9]10]0
a - 6] Expansion cable
[l
] Y]
o ° o
7] 1/0 controller No.1 5] Expansion base unit
AN
1] Power supply module |~} 0]
®©
N 6] Expansion cable
o
o ]
7] /O controller No.2 5] Expansion base unit
_ AN
1] Power supply module 2 O]
®
N 6] Expansion cable
©
< o
7] 1/O controller No.3 5] Expansion base unit
AN
g 0]
1] Power supply module  |™|
N S 6] Expansion cable
o (<]
7] 1/0 controller No.4 5] Expansion base unit
N\
1] Power supply module |~} O]
®© .
N 6] Expansion cable
o o
7] /0O controller No.5 5] Expansion base unit
. \
1] Power supply module || 0]
L }
©
o O

Figure 1.3-1 EHV+ series System configuration diagram (EHV-CPU1102)

No. Device name Description of function
1] Power supply module Converts external power to DC5V for CPU and 1/0 modules through base unit.
2] CPU module Reads input signals, executes user application program and writes output signals.
Many types of 1/0 modules are available such as digital input/output modules, analog
3] 1/0 module . . . .
input/output modules, high-functional modules and communicate modules.
4] Basic base unit All modules are mounted to base unit. Basic and expansion base unit are common.
5] Expansion base unit All modules are mounted to base unit. Basic and expansion base unit are common.
6] Expansion cable 0.5m, 1m and 2m cable are available. The max. cable length 8m in total.
7] 1/0 controller Be sure to use each expansion base unit.
EHV-CODESYS

EHV-CODESYS is IEC61131-3 compliant programming software for EHV+ series PLC. “CODESYS” is a Trademark
of the company 3S-Smart Software Solutions GmbH. “EHV-CODESYS” is same tool as “CODESYS” however,

Hitachi specific device description files and libraries are preinstalled.

1-2




Chapter 2 Specifications

|2.1 General Specifications

Items Specifications
Operational temperature 0to 55 °C (* 0to 45°C)
Storage temperature —10to 75 °C

Operational humidity

5t0 95 % RH (no condensation)

Storage humidity

5t0 95 % RH (no condensation)

Vibration resistance

Conforms to IEC 60068-2-6

Noise resistance O Noise voltage 1,500 Vpp, Noise pulse width 100 ns, 1us (Noise input by a noise
simulator across input terminals of a power module according to measuring method of
Hitachi-IES.

O Based on IEC 61131-2 (not applied for input modules)

O Static noise 3,000 V at electrode part

Certifications CE

Insulation resistance 20 MQ minimum between AC terminal and frame ground (FE) terminal

(based on 500 V DC megger)

Dielectric withstand voltage 1,500V AC for 1 minute between AC input terminal and frame ground (FE) terminal

Ground Class D grounding (grounding with the power supply module)
Usage environment No corrosive gases, no excessive dust

Structure Open wall-mount type

Cooling Natural air cooling

* If EH-YRI16 is used as UL listed product, max. surrounding temperature rating is 45°C.




Chapter 2 Specifications
|2.2 Product lineup
Table 2.2-1 List of system equipment (1/2)
Product Type Specification I/O type Remarks
Power EH-PSA Input 100 to 240V AC, Output 5V DC 3.8 A,24V DC 0.4 A — *1
module EH-PSD Input 24VDC, Output 5 V DC 3.8 A — *1
1/O controller | EH-IOCH2 1/0 control module (1 unit / expansion base) — *1
Base unit EH-BS3A 3 1/0 modules installed — Commonly
EH-BSSA 5 1/0 modules installed — used for
EH-BS6A 6 1/0 modules installed — basic or
EH-BS8A 8 1/0 modules installed — expansion
EH-BS11A 11 1/0 modules installed —  |base

Input EH-XD8 8 pts., 24V DC input (response time 5Sms) DI 16

module EH-XD16 16 pts., 24V DC input (response time Sms) DI 16
EH-XDL16 16 pts., 24V DC input (response time 16ms) DI 16
EH-XDS16 16 pts., 24V DC input (response time 1ms) DI 16
EH-XD32 32 pts., 24V DC input (response time Sms) DI 32
EH-XDL32 32 pts., 24V DC input (response time 16ms) DI 32
EH-XDS32 32 pts., 24V DC input (response time 1ms) DI 32
EH-XD32E 32 pts., 24V DC input (response time 1ms), Spring type terminal DI 32
EH-XDL32E 32 pts., 24V DC input (response time 16ms), Spring type terminal DI 32
EH-XD32H 32 pts., 24V DC input (response time 4ms), compatible connector with DI 32

PIM/H-DM (EM/H-200)

EH-XD64 64 pts., 24V DC input (response time 1ms) DI 64
EH-XA1l6 16 pts., 100 to 120V AC input (response time 15ms) DI 16
EH-XAH16 16 pts., 200 to 240V AC input (response time 15ms) DI 16

Output EH-YR&B 8 pts., Independent relay output, 100/240V AC, 24V DC DO 16

module EH-YRI12 12 pts., Relay output, 100/240V AC, 24 V DC DO 16
EH-YRI16 16 pts., Relay output, 100/240V AC, 24 V DC DO 16
EH-YR16D 16 pts., Relay output, 100/240V AC, 24 V DC, 2-common type DO 16
EH-YTS8 8 pts., Transistor output, 12/24V DC (sink type) DO 16
EH-YTP8 8 pts., Transistor output, 12/24V DC (source type) DO 16
EH-YT16 16 pts., Transistor output, 12/24V DC (sink type) DO 16
EH-YTP16 16 pts., Transistor output, 12/24V DC (source type) DO 16
EH-YTP16S 16 pts., Transistor output, 12/24V DC (source type) DO 16 *3
EH-YT32 32 pts., Transistor output, 12/24V DC (sink type) DO 32 *2
EH-YTP32 32 pts., Transistor output, 12/24V DC (source type) DO 32 *2
EH-YT32E 32 pts., Transistor output, 12/24V DC (sink type), Spring type terminal DO 32 *3
EH-YTP32E 32 pts., Transistor output, 12/24V DC (source type), Spring type terminal DO 32 *3
EH-YT32H 32 pts., Transistor output, 5/12/24V DC (sink type), compatible connector DO 32

with POM/H-DM (EM/H-200)

EH-YT64 64 pts., Transistor output, 12/24V DC (sink type) DO 64 *3
EH-YTP64 64 pts., Transistor output, 12/24V DC (source type) DO 64 *3
EH-YS4 4 pts., Triac output, 100/240V AC DO 16
EH-YS16 16 pts., Triac output, 100/240V AC DO 16

Analog EH-AX44 12 bits, analog input 8 ch. (4 ch. of 4 to 20 mA, 4 ch. of 0 to 10 V) Al 8

input EH-AX8V 12 bits, analog input 8 ch., Voltage (0 to 10 V) Al 8

module EH-AX8H 12 bits, analog input 8 ch., Voltage (-10 to +10 V) Al 8
EH-AXSI 12 bits, analog input 8 ch., Current (4 to 20 mA) Al 8
EH-AXS8IO 12 bits, analog input 8 ch, Current (0 to 22 mA) Al 8
EH-AXH8M 14 bits, analog input 8 ch. (0 to 22 mA, 4 to 22 mA, -10to +10 V, 0 to 10 V) Al 8
EH-AXG5M 16 bits, isolated analog input 5 ch. (0 to 22 mA, 4 to 22 mA, -10to +10 V, 0to 10 V) Al 8

*1 CPU, power module and I/O controller (IOCH2,I0CP/2,I0CD/2, etc.) can be mounted on reserved positions only.
*2  Short circuit protection version is from May 2001 production. (MFG No. 01Exx)
*3  Electric short circuit protection




Chapter 2 Specifications
Table 2.2-1 List of system equipment (2/2)
Product Type Specification I/O type | Remarks

Analog EH-AY22 12 bits, analog output 4 ch. (2 ch. of 4 to 20 mA, 2 ch. of 0 to 10 V) AO 8

output EH-AY2H 12 bits, analog output 2 ch., Voltage (-10 to +10 V) AO 8

module EH-AY4V 12 bits, analog output 4 ch., Voltage (0 to 10 V) AO 8
EH-AY4H 12 bits, analog output 4 ch., Voltage (-10 to +10 V) AO 8
EH-AY41 12 bits, analog output 4 ch., Current (4 to 20 mA) AO 8
EH-AYHSM 14 bits, analog output 8 ch. (0 to 22 mA, 4 to 22 mA, 0 to 10 V) AO 8
EH-AYG4M 16 bits, isolated analog output 4 ch. (0 to 22 mA, 4 to 22 mA, -10to +10 V, 0 to 10 V) AO 8

RTD input EH-PT4 Signed 15 bits, 4 ch. Resistance Temperature Detector input, PT100/PT1000 Al 4

module EH-RTDS8 Signed 15 bits, 6 ch. (3-wire) / 8 ch. (2-wire) Resistance Temperature 4 Al/

Detector input, PT100/PT1000 8 Al

Thermocouple | EH-TC8 Signed 15 bits, 8 ch. Thermocouple input (K, E, J, T, B, R, S, N) Al 8

input module

High function |EH-CU 2 ch. high-speed counter input, 100 kHz, 4 points open collector output EH-CU/E

and EH-CUE 1 ch. high-speed counter input, 100 kHz, 2 points open collector output EH-CU/E

communication | EH-POS 1 axis pulse output positioning module EH-POS/4

module EH-SIO Serial interface module EH-SIO
EH-RMD Device Net master module, 256/256 words 1/0, 8 units per CPU EH-LNK
EH-RMP PROFIBUS-DP master module, 256/256 words I/O EH-LNK
EH-RMP2 PROFIBUS-DP master module,512/512 words 1/0 EH-LNK
EH-IOCD Device Net slave controller, 1024 points (128 words) 1/0 — *1
EH-IOCD2 Device Net slave controller, 1408 points (176 words) 1/0 — *1
EH-IOCP PROFIBUS-DP slave controller, 1024 points (128 words) I/O — *1
EH-IOCP2 PROFIBUS-DP slave controller, 1408 points (176 words) I/O — *1
EH-IOCA EtherCAT slave controller, 1408 points (176 words) I/O — *1
EH-LNK CPU link module (coaxial), 8 units per CPU EH-LNK
EH-OLNK CPU link module (optical fiber), 8 units per CPU EH-LNK
EH-OLNKG CPU link module (optical fiber GI50/125um), 8 units per CPU EH-LNK
EH-OLNKE CPU link module (optical fiber G162.5/125um), 8 units per CPU EH-LNK

Dummy module | EH-DUM Module for empty slot Empty

Expansion EH-CB5A Expansion cable (0.5m) —

cables EH-CB10A Expansion cable (1m) -
EH-CB20A Expansion cable (2m) —

Relay terminal | HPX7DS-40V6 | Relay terminal block for 32/64-point module —

32/64 points EH-CBMO1W 32/64-point module cable, both ends connector (1m) —

module cables | EH-CBM03W 32/64-point module cable, both ends connector (3m) —
EH-CBMO5W 32/64-point module cable, both ends connector (5m) —
EH-CBM10W 32/64-point module cable, both ends connector (10m) —
EH-CBMO01 32/64-point module cable, open and connector end (1m) —
EH-CBMO03 32/64-point module cable, open and connector end (3m) —
EH-CBMO05 32/64-point module cable, open and connector end (5m) —
EH-CBM10 32/64-point module cable, open and connector end (10m) —
CBM-02 EM/H-200 compatible 32 point module cable, open and connector end (2m) —
CBM-05 EM/H-200 compatible 32 point module cable, open and connector end (5m) —
CBM-10 EM/H-200 compatible 32 point module cable, open and connector end (10m) —

Counter EH-CUCO1 Counter module cable, open and connector end (1m) —

module cables | EH-CUC02 Counter module cable, open and connector end (2m) —
EH-CUCO03 Counter module cable, open and connector end (3m) —
EH-CUC04 Counter module cable, open and connector end (4m) —
EH-CUCO05 Counter module cable, open and connector end (5m) —

Battery LIBAT-H Lithium battery for retentive data and RTC —

*1 CPU, power module and I/O controller (IOCH2,JOCP/2,I0CD/2, etc.) can be mounted on reserved positions only.
[ Installing restriction ]

EH-(O)LNK/RMP/RMP2/RMD can be mounted up to 8 units per CPU. Available position is from slot 0 to 7 of basic base only.

/\ Caution

Due to limited capacity of power supply module, available module configuration depends on total current
consumption of mounted modules. Please select /O module and base unit according to the current consumption
specified in following pages.
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|2.3 CPU module

2.3.1 Module features

Module features EHV-CPU1025
Lock button (Approx. 0.2kg (0.41b.))
= Type (Weight)
ul.l“'r\ EHV-CPU1102
‘\\\u “ = : (Approx. 0.2kg (0.41b.))
ERR LED Current consumption | 750mA
Dimensions
m RUN LED (mm (in.))
[
E.CLR button
L 45(1.77) 95 (3.74) |
7-segment LED 77\ _
=
f
USB communication port g
[ 3 2
Serial communication port = !

|

Ethernet communication port -

Battery connector

\
kll'l!llll“ "\ == [+] Red wire

Battery

Battery connector

Battery connector

| T \
ﬂ Battery holder \ [-] Black wire

RUN/STOP switch
|
LED cover Serial communication port

| SO |/
Front cover

RD h

Ethernet communication port

LINK
RX %

Item Description

RUN LED Indicates operation status. (Green lighting: RUN / off: STOP)

ERR LED Indicates error status. (Red lighting: Error / Red blinking: Battery error)

7-segment LED Indicates error code. Refer to section 3.20 for error code information.

@] @]

E.CLR button If any error occurs, error code is displayed in 7-segment LED and remains after the error cause is removed.
When pressing this button, error code is cleared. If the error cause is still remaining, error code will be
displayed again.
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Table 2.3-1 Function specifications

Item

Description

USB
communication port

USB port supports gateway function (with EHV-CODESYS) only. USB cable is not included with CPU
package nor supplied by Hitachi-IES. Use type-B USB cable.

Serial
communication port

Supported function depends on CPU version.

V3.4 : IEC programming (Modbus-RTU and general purpose), Gateway (with EHV-CODESYS)
V3.5 : IEC programming (Modbus-RTU and general purpose)

* Port type can be switched to RS-232C / RS-422 / RS-485 independent from supported function.

RS-232C setting

[11SG (—)
2]CD (€)

RS-422 / 485 setting
—[1]SG () = :PLC > Host
[ € :PLC < Host
[3]NC — :PLC €<= Host
41 ER2 (=) [41TX (=)
[5] TXN (=)
[6] RXN (€)
[71RX (€)
— [8]N.C.

[Note] Be noted that RD LED could light in a moment at power ON/OFF.

Ethernet
communication port

Ethernet port has both gateway function (with EHV-CODESYS) and IEC programming function supporting
Modbus-TCP client/server and EtherCAT master.
In addition, network variables are transferred to/from other EHV+ CPUs over Ethernet network.

RUN / STOP switch | When this switch position is in RUN, CPU start executing program. At the same time, remote controlling is
enabled, in which case, CPU is started or stopped by EHV-CODESY'S over communication.
When this switch position is in STOP. CPU stops executing program. In this status, remote controlling is
disabled.

Lock button Press this button to dismount.

Module can be fixed firmly by a screw of M4 X 10 mm(0.39in.).

Front cover

Open this cover when operating the RUN switch or replacing the battery.
Keep the cover closed while the module is running. When the cover is opened, do not touch the printed wiring
board.

Battery holder
Battery
Battery connector

[Battery]

Following data are maintained by battery.

(1) Data specified as VAR RETAIN and VAR PERSISTENT.
(2) RTC (real time clock) data

[Note]
- Replacement of the lithium battery shall be done by a trained technician only.
- Be noted the battery cable is disconnected in factory default to prevent unnecessary battery consumption.
- When using the CPU module, check the battery and plug the battery cable as shown above.
- The battery has polarity. When plugging in, check the polarity carefully.
- Refer to the table on page 5-2 for the life of battery.
Replace the battery every two years even when total power failure time is less than the guaranteed value.

Note the following matters for the communication port.

(1) Do not connect Ethernet cable to the serial port of CPU module. This could cause damage the CPU or connected equipment.

(2) In 100BASE-TX (100Mbps) communication of Ethernet, connection could be unstable due to external noise depending on cable

length, installation environment and etc. In this case, take following countermeasures.

1] Increase the number of times to retry in connected device.

2] Change Ethernet communication speed to 10Mbps.

Since EtherCAT supports 100Mbps only, communication error might occur depending on installation environment, cable length or

external noise. In this case, check your installation environments and take appropriate countermeasures to reduce noise.

(3) USB communication could be unstable under severe noise environment. Be sure to use short cable and route apart from power

line or other communication cables.

(4) Serial communication in 115.2kbps could be unstable depending on PC. If so, change the baud rate to 57.6kbps or slower.
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2.3.2 Performance specifications

Table 2.3-2 Performance specifications

Item

Specification

EHV-CPU1025 EHV-CPU1102

HARDWARE REV.00 to 03 HARDWARE REV.04

User program memory *°

512KB

2,048KB

Source file memory 4,864KB

Data memory (non retain) 256KB (V3.4) / 384KB (V3.5) 640KB
Data memory (retain) 12KB (V3.4) / 64KB (V3.5) 128KB
Data memory (persistent) 4KB (V3.4) / 64KB (V3.5) 128KB

Field bus memory or Marker memory

16KB (2KB/slot x 8)

No. of expansion bases

5

No. of I/O (using 64 points module)

4,224

No. of logical port for Gateway *'

4(V34) / 6(V3.5)

No. of logical port for NVL *?

4 (V3.5.4.10 or older) /9 (V3.5.4.11 or newer)

Programming language

IEC61131-3 compliant 5 languages
LD : Ladder Logic Diagram

FBD : Function Block Diagram (incl. CFC : Continuous Function Chart)

SFC : Sequential Function Chart
IL : Instruction List
ST : Structured Text
1/0 updating cycle Refresh processing
Communication | Protocol CODESYS V3 protocol
USB USB 2.0 Full speed (Gateway *')
Ethernet 10BASE-T / 100BASE-TX (Gateway *', Modbus-TCP client/server, EtherCAT master)
Serial RS-232C/422/485 (Modbus-RTU master , General purpose)
Switch, Indications RUN LED, ERRLED, 7-segmentLED (2 digit)
Indications RUN switch STOP / RUN (Remote STOP/RUN enabled when the switch position is RUN.)
E.CLR button Reset error information
Calendar / Clock Support (Built-in RTC)
Battery LIBAT-H (for retentive data and Real time clock)

Maintenance function

Diagnosis (micro processor error, watch dog timer error, memory error, battery error, etc.)

*1 Gateway : Communication with EHV-CODESYS (Gateway in serial port is not supported by CPU V3.5 or newer version.)

*2 The number of logical ports for NVL (network variable list) is the max. number of network variable lists when the port number of
each list is unique. This value depends on usage of other Ethernet communication. If fieldbus (Modbus-TCP/EtherCAT) is used

besides NVL, the number of logical port for NVL is reduced accordingly.
*3 Since a boot project contains about 23KB of service information, full size of memory is not available for user program.

Table 2.3-3 Processing speed

. Processing time
Data type (number of bit) Command us /L]

BOOL (1) OR 0.08

BOOL (1) AND 0.08

SINT (8) ADD 0.07

SINT (8) MUL 0.08

WORD (16) ADD 0.08

WORD (16) MUL 0.1

DWORD (32) ADD 0.1(V3.4) / 0.07(V3.5)
DWORD (32) MUL 0.1(V3.4) / 0.08(V3.5)
REAL (32) ADD 0.9

REAL (32) MUL 0.9

LREAL (64) ADD 22

LREAL (64) MUL 2.2
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2.3.3 EtherCAT master specifications

Table 2.3-4 EtherCAT master specifications

Items

Specifications

Communication protocol

EtherCAT protocol

Supported services

CoE (process data communications and SDO communications)

Synchronization None (DC is not supported)
Physical layer 100BASE-TX
Modulation Baseband

Baud rate 100M bits/s (100BASE-TX)
Duplex mode Full / Auto

Topology

Daisy chain, branch wiring

Transmission media

Category 5 Shielded twisted-pair cable or higher

Transmission distance

Distance between nodes : 100m or less (IEEE802.3)

Maximum number of slaves

255

Maximum process data size

Input 5,736 bytes, Output 5,736 bytes

Maximum data sizes per slave

Input 1,434 bytes, Output 1,434 bytes

Maximum message size 2,048 bytes
Minimum communications cycle 10 ms
Sync jitter between slaves 1 us

Process data communications

PDO mapping using CoE
Fail-soft operation for slave communications errors

Stop operation for slave communications errors

SDO communications

CoE
- Emergency message server (receptions from slaves)
- SDO requests and responses

Configuration

Setting node address using EHV-CODESYS network scan
Display of network configuration information

RAS functions

Slave configuration check when starting network
Reading of error information
Trouble shooting information

Slave information

- Automatic reboot of the slaves

- Scanning slaves supported

Mailbox support

CoE (CANopen/CAN application layer over EtherCAT)
SoE (Servodrive over EtherCAT)
FoE (File over EtherCAT)
VoE (Vendor over EtherCAT)

e  Please note that using various Ethernet based communication (EtherCAT, Modbus-TCP, NVL, Gateway) at the same time will

limit the communication performance.

e If connected slave devices are drives (e.g. servo drives), it is strongly recommended to use profile mode in their operation mode.

Since EtherCAT cycle of the CPU is not fast enough, cyclic synchronous mode may not work in full performance.
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2.3.4 Serial port specifications

(1) RS-232C
L hse
40<]7 [2]cD
5 >0 [3]ERL Port from a front view of module
2
3 4l>°; [4]ER2
Q
]
2 4* >0——— [5]sD
]
5
= —0<]— [6]RD
—0<]— [7]DRL
4[>07 [8]RS
Figure 2.3-1 Circuit diagram and Pin No. of RS-232C
Table 2.3-5 List of signal of RS-232C
Pin | Signal Direction .
- Meaning
No. name CPU : Host
1 SG «—> Signal ground
2 CD <_é_ Carrier Detect signal.
3 ER1 —i> When CPU is ready to communicate, this signal is high.
4 | ER2 1 » | Alwayshigh
5 SD - > Sending data from CPU
6 RD «— Receiving data to CPU
7 DR 4_5_ When this signal is high, connected device is ready to communicate.
8 RS —i> When CPU is ready to receive data, this signal is high.
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(2) RS-422/485

L hise
—04— [2]N.C.
>o [3IN.C. Port from a front view of module
g (417X
3 [5]TXN
2
9
2
2 [6]RXN
= [71RY
—{>o— [8IN.C.
Figure 2.3-2 Circuit diagram and Pin No. of RS-422/485
Table 2.3-6 List of signal of RS-422/485
Pin Signal Direction .
7 Meaning
No. name CPU  Host
1 SG 4—i> Signal ground
2 N.C. 4:— Unused. Do not connect.
3 N.C. _5_> Unused. Do not connect.
4 TX _E_. Sending data (+) from CPU
5 TXN _E_» Sending data () from CPU
6 RXN 4_:_ Receiving data () to CPU
7 RX — Receiving data (+) to CPU
8 N.C. —:_> Unused. Do not connect.

CPU CPU
SG [1] (11 sG
[2] 2]

El [3]

TX [4] 4] TX
TXN [5] [5] TXN
RXN [6] X [6] RXN
RX [7] 71 RX
(8] [8]

Figure 2.3-3 RS-422 signal connection diagram

CPU CPU
sSG [1] External terminal block  External terminal block  [[1] SG
2] 7@ T 2]

[3] /\ [3]

TX [4] [— B — 4  TX
TXN [5] 7® b @ 5] TXN
RXN [6] 6] RXN
RX [7] Twist pair cable [l RX
[8] (8]

Figure 2.3-4 RS-485 signal connection diagram
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Specifications of serial communication port are shown in Table 2.3-7.

Table 2.3-7 Serial port specifications

Item Specification
Transmission speed 4,800/9,600/ 19,200 /38,400 / 57,600 / 115,200 bps
Interface RS-232C RS-422 RS-485
Maximum cable length 15m (16.40 yd.) 500 m (546.81 yd.) 500 m (546.81 yd.)
Connection mode 1:1 1 : N (32 units) 1 : N (32 units)
(Maximum connected units)
Communication method Half duplex

Synchronization method

Start-stop synchronization

Supported function

General purpose communication, Modbus-RTU master

Transmission method

Serial transmission (bit serial transmission)

Transmission code outgoing
sequence

Send out from the lowest bit in character units

Error control

Vertical parity check, sum check, overrun check, framing check.

Transmission unit

Message unit (variable length)

Maximum message length

1,024 bytes (including control characters)

Caution 1:N communication (RS-485)

It is recommended to add about 5 to 20 ms of waiting time between data receiving from devices and data sending from CPU for

more stable communication.

Caution Serial communication in 115.2kbps

Serial communication in 115.2kbps could be unstable depending on PC. If so, change the baud rate to 57.6kbps or slower.

Caution Gateway function

Gateway function is not supported by CPU ROM VER.3.5.x.x.
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I2.4 Power supply module

Module features

Type

EH-PSA (Approx. 0.36kg (0.791b.))

Power terminal block

(Weight) EH-PSD (Approx. 0.28kg (0.621b.))

95(3.74) |

Dimensions
(mm (in.))
POWER LED
Front cover
L 60(2.36) |
I |
w
[e]
3
<
8
O

Front cover set screw

Explanation of | Power supply module converts externally supplied power into DC5V for CPU and I/O modules via base module
function and DC24V for output terminals of power supply module.
The operating status can be confirmed with the POWER LED on the front of the module.

Two types of power supply modules are available, AC type (100 to 240V AC) and DC type (21.6 to 26.4V DC).

Refer to a specification table for details.

Name Description Remarks

POWER LED AC power supply: LED: green

LED lighting indicates that the AC power is supplied.

LED off indicates that the AC power is not supplied or output of

DC power is short-circuit.
LED blinking indicates that output current exceeds the limit.
DC power supply:
LED lighting indicates that the DC power is supplied.
LED off indicates that the DC power is not supplied or output of
DC power is short-circuit or overvoltage.
Front cover / Front cover | Open this cover when wiring. Keep the front cover closed during operation. Before
set screw opening the cover, be sure to remove power to prevent the risk of electric shock.
Use M3 x 6 mm (0.24 ft.) screws to fix the cover if necessary.
Power terminal block The recommended crimp terminal is indicated below.
'=® 6 (Recommended) 6.4
Handle very carefully since 7.6
N cable could be detached
:E@Z_ when screw is loose.
M3 screw
Unit: mm 12 Unit: in.
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(1) EH-PSA

Item

Specification

Rated input voltage

100/110/120/200/220/240 V AC (50/60Hz)

Input voltage range

85 t0 264 V AC wide range

Input current

1 A maximum (85 to 264 V AC)

Input rush current

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

Rated output voltage

5V DC 24V DC

Maximum DC output current

38A 04 A

Efficiency

65 % minimum (Load of 5V 3.8A 24 V 0.4A after conducting electricity for 5 minutes at room
temperature and humidity)

Output overcurrent protection

Output short-circuit protection

Allowable momentary power
failure

10 ms maximum (85 to 100V AC)
20 ms maximum (100 to 264V AC)

Input leak current

3.5 mA maximum (60 Hz, 264 V AC)

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 MQ minimum (500 V DC) (1) Between AC input and FE
(2) Between AC input and DC output

Vibration resistance

Conforms to JIS C 0911 (16.7 Hz double amplitude 3 mm (0.12 in.) X, Y, Z each direction)
Conforms to JIS C 0040 (10 to 57 Hz single amplitude 0.075 mm)
(57 to 150 Hz constant acceleration 9.8 m/s%)

Shock resistance

Conforms to JIS C 0912 (10G, X, Y, Z directions)
Conforms to JIS C 0040 (15G, X, Y, Z directions)

Terminal configuration Diagram of internal circuit
1 24 VDC+ 0 ) B -g
L] Connect when using utput O Fuse i
1 24V DC. i |
J__|GBH [ 21| 24vDC- 24VDC -0 2
T_| GH | 2] Input : Fuse *1 J :
npu i i
| @ | [3] [3] N.C. Do not connect. Qv i Output
100 to 240+ 1 AC/DC i
GBI g | 10010240 VAC o Converter |
| Ga | (5] VAC Connect the input : l N~ 5V DC
(57| 10010240 [power P T
A [ o VAC i T 1 T
L1 [6] FE Connect to Class D FE 3 C :
grounding. e

*1 The POWER LED does not light up if the fuse at 24VDC blows. The fuse is not replaced by users. Please contact your local

supplier to repair.
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(2) EH-PSD
Item Specification
Rated input voltage 24V DC
Input voltage range 21.6t026.4 V DC
Input current 1.25 A maximum (with 24 V DC)
Input rush current 50 A maximum (Ta=25 °C), 100 A maximum (Ta=55 °C)
Rated output voltage 5V DC
Maximum DC output current 38A
Efficiency 70 % minimum (Load at 5V DC 3.8 A)
Output overcurrent protection Output short-circuit protection
Allowable momentary power failure 1 ms maximum (21.6 to 26.4 V DC)
Dielectric withstand voltage 1 minute at 1,500 V AC between DC input and FE
Insulation resistance 20 MQ minimum (500 V DC) (Between DC input and FE)
Insulation method Non insulation
Terminal configuration Diagram of internal circuit
[1] | 24 VDC+
Connect the input power. |
[2] | 24 VDC- i !
| r o e e ] o 1o
(1] Ko of supporting CE marking. 24V DC | 5VDC
ote]

Be sure to remove the connection between FE and 24V
[3] |DC(-) in the insulation resistance measurement and the
dielectric withstand voltage test. FE

g
T,
A

SS8

: o

*1 The POWER LED does not light up if the fuse at 24VDC blows. The fuse is not replaced by users. Please contact your local
supplier to repair.
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|2.5 Base Unit

Module features

Connector for power module

Connector for CPU module W

A/
on om0 .I

Type EH-BS3A (Approx. 0.22 kg (0.48 1b.))

(Weight) EH-BS5A (Approx. 0.28 kg (0.62 1b.))
EH-BS6A (Approx. 0.31 kg (0.67 1b.))
EH-BS8A (Approx. 0.36 kg (0.79 1b.))
EH-BS11A (Approx. 0.4 kg (0.87 1b.))

Dimensions

(mm (in.))

L1

14 (0.55)
DE— .
Mounting lever to fix to DIN railx2 o ol = A
Connector for I/O module $ -~
Expansion cable connector g 2
Cover for expansion cable connector o o ° =
_ Vv
v
L1 (Outer L2 (Mounted
Communication slot (Slot for communication module) dimensions) | dimensions)
EH-BS3A all slots EH-BS3A 2225 207
EH-BS5A all slots EH-BS5A 282.5 267
EH-BS6A all slots EH-BS6A 3125 297
EH-BSSA all slots EH-BS8A 372.5 357
EH-BSI1A only slot 0 to 7 EH-BS11A 462.5 447
(not available for Slot 8 to A)

Explanation of function

Base unit is one of basic modules for PLC system. Power is supplied from power supply module to
CPU and I/O modules via base unit. CPU exchanges data with I/O modules via base unit.
Select base unit according to the number of I/O modules for your system.

Item

Description

Connector for power module

This is a connector to power supply module.

Connector for CPU module

This is a connector to CPU module or I/O controller module.

Connector for I/O module

This is a connector to I/O module.

Expansion cable connector

This is a connector to expansion cable.

Mounting hole x4

Use these holes when installing with screws (M4x20 mm (0.79 in.) )

Mounting lever for fixing to
DIN rail

This is used when mounting to a DIN rail.

Cover for expansion cable
connector

This cover is used for protecting the expansion cable connector when it is not used.
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|2.6 I/O Controller

Module features Type (Weight) | EH-IOCH2 (Approx. 0.14kg (0.31 1b.))
Lock button Dimensions
(mm (in.))
Rotary switch for
Unit No. (1 to 5) e T 95(3.74) w
I
g
Factory default: 1 2
Setting range: 1to 5 =]
0
! | R
Expansion cable connector

Explanation of function

I/O controller is mounted on CPU’s position of an expansion base and controls /O modules mounted on
the same base according to user program in CPU module.

Be sure to set unit number with the rotary switch. Unit number must be ascending order from 1 to 5.
[Note]

- Do not set any other number than 1 to 5.

- Although EH-IOCH (predecessor) and EH-IOCH2 can be used together, do not use EH-IOCH in the 5th
expansion base. EH-IOCH2 must be used in Sth expansion base.

Rotary switch for
Unit No.

This is a rotary switch for setting the unit No.

Please set 1 to 5 from the unit closer to the CPU module in order.
Be sure to set without power applied.

If unit number is not set properly, it may result in malfunction.

Expansion cable
connector

This is a connector to connect an expansion cable.
Connect with the former base unit using the expansion cable.
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|2.7 Digital I/O modules

2.7.1 Overview
(1) Standard I/O module

Module features

Terminal block cover

EH-XD8 (Approx. 0.16kg (0.321b.))

EH-XD16, XDL16, XDS16 (Approx. 0.16kg
(0.321b.))

EH-XA16, XAH16 (Approx. 0.18kg (0.411b.))

EH-YTS,EH-YTP8 (Approx. 0.16kg (0.321b.))

Type EH-YT16,EH-YTP16 (Approx. 0.16kg (0.321b.))

(Weight) EH-YTP16S (Approx. 0.16kg (0.321b.))

EH-YRSB (Approx. 0.16kg (0.321b.))

EH-YR12 (Approx. 0.20kg (0.441b.))

EH-YR16, YR16D (Approx. 0.24kg (0.531b.))

EH-YS4 (Approx. 0.18kg (0.411b.))

EH-YS16 (Approx. 0.23kg (0.511b.))

Dimensions
(mm (in.))
30 (1.18) 95 (3.74)
— I

-
g
» S
Terminal block <
[
2

Name Description

Terminal block

"=© 6 10.24)

jEF@Z (0.24)

Unit: mm (in.)

The terminal block is to connect I/O signals. It is removable type. The screw size is M3.

Use a suitable sized crimping terminal for the screw. The terminal block supports 0.3 to 2mm? (AWG22 to
14). However, recommended cable is from 0.5 to 0.75mm?* (AWG20 to 18). If 2 crimping terminals are
connected to one terminal screw, use 0.5mm?* (AWG20) cable.

The recommended crimping terminal is indicated as below. 6.4 %

—

(Recommended) (H; 7.6
Handle very carefully since

cable could be detached M3 screw 22 o
when screw is loose. ’ Unit: in.

Terminal block cover | This is a cover for installing on the terminal block.

Front view Indicated contents

(U A}
4 5 6 17

12 13 14

DC INPUT |3358:¢031Q)

B 9 W0 i When signal status is ON, LED lights up accordingly.
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(2) 32-point /O module

Module features EH-XD32, XDL32, XDS32 (Approx. 0.15kg
Type (0.31b.))
(Weight)
EH-YT32, YTP32 (Approx. 0.15kg (0.31b.))
Dimensions
(mm (in.))
30 (1.18) 95 (3.74
¢ R (3.74) |
Y
External wiring connector
3]
o)
S
LED display switch Type EH-XD32E, XDL32E (Approx. 0.15kg (0.31b.))
(Weight) EH-YT32E, YTP32E (Approx. 0.15kg (0.31b.))
Dimensions
(mm (in.))
N 30 (1.18) 104 (4.09)
External wiring connector :, \i >|'
1 [
e
o
<
8
v %
LED display switch Type EH-XD32H (Approx. 0.12kg (0.261b.))
(Weight) EH-YT32H (Approx. 0.12kg (0.261b.))
Dimensions
(mm (in.))
30 (1.18) 95 (3.74
y ] 1
External wiring connector -+
(Compatible with EM/H-200
series)
T
(@)
)
[
2
Name Specification

LED display switch

This is to switch I/O groups to be displayed.

External wiring connector

This is a connector for connecting I/O signals.
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Front view

Indicated contents

When signal status is ON, LED lights up accordingly.
Displayed group can be selected by the LED display switch.

o 1 2 3
4 5 6 17
8 9 10 11 SW LED Displayed group
12 13 14 15
OFF  |OFF 0to 15
ON ON 16 to 31
(3) 64-point I/O module
Module features - EH-XD64 (Approx. 0.14kg (0.311b.))
ype
LED display switch (Weight) EH-YTo64, YTP64 (Approx. 0.13kg
(0.291b.))
Dimensions
(mm (in.))
30 (1.18) 95 (3.74)
k— I
External wiring connector K
g
<
g
Item Description
LED display switch This is to switch I/O groups to be displayed.
External wiring connector This is a connector for connecting I/O signals.
Front view Indicated contents
When signal status is ON, LED lights up accordingly.
Displayed group can be selected by the LED display switch.
SW1 SW2 LED 16 LED 32 Displayed group
?7 ‘;3 :2 OFF OFF OFF OFF Oto 15
CINF ON |OFF |ON OFF 16 to 31
OFF ON OFF ON 32 to 47
ON ON ON ON 48 to 63
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2.7.2 Specifications

(1) EH-XD8
Specification EH-XD8
Input type DC input (common for sink and source)
Number of inputs 8
Input voltage 24V DC (19.2to 30V DC)
Input current Approx. 6.9 mA
Input impedance Approx. 3.5 kQ
Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum
Input response | OFF=>ON 5ms maximum
time ON =2OFF 5ms maximum
Insulation system Photo-coupler insulation
Input display Green LED
External connection Removable type screw terminal block (M3)
Number of inputs / common 8
Internal current consumption 30 mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 0
[2] 1
[3] 2
(1] [4] 3
2] E(H E} ‘5‘ LED
(3]
“ [12] [7] 6 0
ny L 7 -
(3] [9] C F Internal circuit
14 oo
[6] [14] [10] N.C.
(15] 11 N.C
[7] [11] .C.
(8] [16] [12] N.C. C
o] [17] [13] N.C. T
(18] [14] N.C.
Efflflg for [15] N.C.
[16] N.C.
[17] N.C.
[18] C
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(2) EH-XD16
Specification EH-XD16
Input type DC input (common for sink and source)
Number of inputs 16
Input voltage 24V DC (19.2to 30V DC)

Input current

Approx. 4.0 mA

Input impedance

Approx. 5.9 kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum
Input response | OFF=>ON 5ms maximum
time ON =2 OFF 5ms maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Removable type screw terminal block (M3)

Number of inputs / common

16 (1 common, 2 terminals)

Internal current consumption

50 mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 0
(2] 1
[3] 2
(1 (o] (4] 3
. [11] E} :
(3]
“ [12] [7] 6
(E R L ! -
(3] [9] C Internal circuit
14
6 g 8
7] 511 11 9
[16]
[8] [12] 10
o] [17] [13] 11
(18] [14] 12
i T E
[16] 14
[17] 15
[18]

—
o]

@}
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(3) EH-XDL16

Specification EH-XDL16
Input type DC input (common for sink and source)
Number of inputs 16
Input voltage 24V DC (19.2to 30V DC)

Input current

Approx. 4.0 mA

Input impedance

Approx. 5.9 kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum

Input response | OFF=>ON 16ms maximum
time ON =2 OFF 16ms maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Removable type screw terminal block (M3)

Number of input points / commons

16 (1 common, 2 terminals)

Internal current consumption

50 mA maximum

Terminal configuration No. Signal Diagram of internal circuit
name
(1] 0
(2] 1
(3] 2
(1] [4] 3
2] E(H E} ‘5‘ LED
(3]
“ [12] [7] 6 0
ny L 7 -
(3] [9] C s Internal circuit
14 oo
6 N I 3
(15] 11 9
[7] [11]
(8] [16] [12] 10 C
s [17] [13] 11 T
/ [18] [14] 12
g 182 os) |13
[16] 14
[17] 15
[18] C
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(4) EH-XDS16

Specification EH-XDS16
Input type DC input (common for sink and source)
Number of inputs 16
Input voltage 24V DC (19.2to 30V DC)

Input current

Approx. 4.0 mA

Input impedance

Approx. 5.9 kQ

Operating ON voltage

15V minimum

voltage OFF voltage

5V maximum

Input response | OFF=>ON

Ims maximum

time ON =>OFF

Ims maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Removable type screw terminal block (M3)

Number of input points / commons

16 (1 common, 2 terminals)

Internal current consumption

50 mA maximum

Terminal configuration No. Signal Diagram of internal circuit
name
[1] 0
[2] 1
[3] 2
(1] (o] [4] 3
2 [11] E} :
(3]
“ [12] [7] 6 0
[13] [8] 7 o
(3] [9] C s Internal circuit
14 oo
6 S I 8
(15] 11 9
[7] [11]
(8] [16] [12] 10 C
o] [17] [13] 11 T
/ (18] [14] 12
e €8 is) |13
[16] 14
[17] 15
[18] C
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(5) EH-XA16
Specification EH-XA16

Input type AC input

Number of inputs 16

Input voltage 100 to 120V AC (85 to 132V AC)
Input current 4.8 to 7.6mA (100V AC/ 50Hz)

Input impedance Approx. 16kQ (50Hz) / Approx. 13kQ (60Hz)
Operating ON voltage 79V AC minimum

voltage OFF voltage 20V AC maximum

Input response | OFF=>ON 15ms maximum

time ON =2 OFF 25ms maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Removable type screw terminal block (M3)

Number of inputs / common

16 (1 common, 2 terminals)

Internal current consumption

50 mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 0
(2] 1
[3] 2
[4] 3
[10] (5] 4 LED
[11] (6] 5
[12] (7] 6 0
[13] (8] 7 —
[9] C 4y Internal circuit
L T 8 ]
[12] [11] 9 T
16 O ¢
(1611 [12] 10 R
[17] [13] 11
Screw for [18] [14] 12
fixing [15] 13
[16] 14
[17] 15
(18] C
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(6) EH-XAH16

Specification EH-XAH16
Input type AC input
Number of inputs 16
Input voltage 200 to 240V AC (170 to 264V AC)
Input current 4.3 to 8.0mA (200V AC/ 50Hz)
Input impedance Approx. 32kQ (50Hz) / Approx. 27kQ2 (60Hz)
Operating ON voltage 164V AC minimum
voltage OFF voltage 40V AC maximum
Input response | OFF=>ON 15ms maximum
time ON =2 OFF 25ms maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Removable type screw terminal block (M3)

Number of inputs / common

16 (1 common, 2 terminals)

Internal current consumption

50 mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 0
[2] 1
[3] 2
(1] 0 [4] 3
2] [10] [5] 4 LED
11 6 5
B3] (11] [6]
[12] [7] 6 0
(4] 03] [8] 7 5o
(3] [9] C Internal circuit
[14] 551
(6 [10] 8 []
15
7] L; [11] 9 T
8] [12] 10 C y
o] [17] [13] 11
Screw for [18] [14] 12
fixing [15] 13
[16] 14
[17] 15
[18] C
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(7) EH-XD32
Specification EH-XD32
Input type DC input (Common for sink and source)
Number of inputs 32

Input voltage

24V DC (20.4 to 28.8 V DC)

Input current

Approx. 4.3mA

Input impedance

Approx. 5.6kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum
Input response | OFF=>ON 5ms maximum
time ON 2 OFF 5ms maximum
Insulation system Photo-coupler insulation
Input display Green LED
External connection Connector

Number of inputs / common

32 (1 common, 4 terminals)

Internal current consumption

60 mA maximum

Terminal Signal Signal Diagram of Internal circuit
. . No. No.

configuration name name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
[4] 3 [24] 19

[1] [21] [5] 4 [25] 20
[6] 5 [26] 21 LED
[7] 6 [27] 22
(8] 7 [28] 23 0 g
[9] C [29] C _:z—| —
[10] 8 [30] 24 _ 31 Internal circuit
[11] 9 [31] 25 []
[12] 10 [32] 26 T—T 1
[13] 11 [33] 27 cT
[14] 12 [34] 28
[15] 13 [35] 29

[20] [40] [16] | 14 | [36] | 30
[17] 15 [37] 31
[18] C [38] C
[19] | N.C. [39] [ N.C.
[20] N.C. [40] [ N.C.

Applicable connectors

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.

- Use a shield cable with class D grounding.

Manufac- | Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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(8) EH-XDL32

Specification EH-XDL32
Input type DC input (Common for sink and source)
Number of inputs 32

Input voltage

24V DC (20.4 to 28.8 V DC)

Input current

Approx. 4.3mA

Input impedance

Approx. 5.6kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum

Input response | OFF=>ON 16ms maximum
time ON 2 OFF 16ms maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Connector

Number of inputs / common

32 (1 common, 4 terminals)

Internal current consumption

60 mA maximum

Terminal Signal Signal Diagram of Internal circuit
. . No. No.

configuration name name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
[4] 3 [24] 19

[1] [21] [5] 4 [25] 20
[6] 5 [26] 21 LED
[7] 6 [27] 22
(8] 7 [28] 23 0 g
[9] C [29] C _:z—| —
[10] 8 [30] 24 _ 31 Internal circuit
[11] 9 [31] 25 []
[12] 10 [32] 26 T—T 1
[13] 11 [33] 27 cT
[14] 12 [34] 28
[15] 13 [35] 29

[20] [40] [16] | 14 | [36] | 30
[17] 15 [37] 31
[18] C [38] C
[19] | N.C. [39] [ N.C.
[20] N.C. [40] [ N.C.

Applicable connectors

- Use a shield cable with class D grounding.

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.

Manufac- | Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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(9) EH-XDS32

Specification EH-XDS32
Input type DC input (Common for sink and source)
Number of inputs 32

Input voltage

24V DC (20.4 to 28.8 V DC)

Input current

Approx. 4.3mA

Input impedance

Approx. 5.6kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum
Input response | OFF=>ON Ims maximum
time ON 2 OFF Ims maximum
Insulation system Photo-coupler insulation
Input display Green LED
External connection Connector

Number of inputs / common

32 (1 common, 4 terminals)

Internal current consumption

60 mA maximum

Terminal Signal Signal Diagram of Internal circuit
. . No. No.

configuration name name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
[4] 3 [24] 19

[1] [21] [5] 4 [25] 20
[6] 5 [26] 21 LED
[7] 6 [27] 22
(8] 7 [28] 23 0 g
[9] C [29] C _:z—| —
[10] 8 [30] 24 _ 31 Internal circuit
[11] 9 [31] 25 []
[12] 10 [32] 26 T—T 1
[13] 11 [33] 27 cT
[14] 12 [34] 28
[15] 13 [35] 29

[20] [40] [16] | 14 | [36] | 30
[17] 15 [37] 31
[18] C [38] C
[19] | N.C. [39] [ N.C.
[20] N.C. [40] [ N.C.

Applicable connectors

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.

- Use a shield cable with class D grounding.

Manufac- | Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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(10) EH-XD32E

Specification EH-XD32E
Input type DC input (Common for sink and source)
Number of inputs 32

Input voltage

24V DC (20.4 to 28.8 V DC)

Input current

Approx. 4.3mA

Input impedance

Approx. 5.6kQ

Operating ON voltage

15V minimum

voltage OFF voltage

5V maximum

Input response | OFF=2ON

Ims maximum

time ON 2 OFF

Ims maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Spring type terminal block (removable)

Number of inputs / common

8 (4 commons, 8§ terminals)

Internal current consumption

60 mA maximum

Terminal Signal Diagram of Internal circuit
No
configuration ’ name
[1] [21] 16
[2] [22] 17
(3] [23] 18
(1] 8% %8 [21] 4 [24] 19
roymilimte] [5] [25] 20
OLI O (6] [26] | 21 LED
8% %8 [7] 27 | 22
sHme LU 28 1 23 0
O IO [9] [29] C3 _
[10] (O LXO) [30] [10] [30] C3 _ 7 Internal circuit
(1] 8%%8 B 31] | 24 []
OLI IO [12] [32] 25 T—T 1
%% %% [13] 33] | 26 c ]
[14] [34] 27
%% %% [15] [35] 28
[16] [36] 29
[20] [OXIITO) [40] [17] 37] 30
[18] [38] 31
[19] [39] C4
[20] [40] C4
Applicable connectors Applicable cable

Manufacturer: Weidmuller
Type: B2L3.5/20AUOR
Product No.: 175736

0.5mm” — 1.0mm? (shared at a twisted pair cable and a single core cable)
AWG 28 - 18
Crimping terminal cannot be used.
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(11) EH-XDL32E

Specification EH-XDL32E
Input type DC input (Common for sink and source)
Number of inputs 32

Input voltage

24V DC (20.4 to 28.8 V DC)

Input current

Approx. 4.3mA

Input impedance

Approx. 5.6kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum

Input response | OFF=>ON 16ms maximum
time ON 2 OFF 16ms maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Spring type terminal block (removable type)

Number of inputs / common

8 (4 commons, 8§ terminals)

Internal current consumption

60 mA maximum

Terminal Signal Signal Diagram of Internal circuit
) . No. No.
configuration name name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
[1] 8% %8 [21] [4] 3 [24] 19
roymilimte] [5] 4 [25] 20
OLI O (6] S [26] | 21 LED
8% %8 [7] 6 |21 | 22
SEfel O T D08 » 0
O O [9] Cl [29] C3 00
[10] (O LXO) [30] [10] C1 [30] C3 _ 7 Internal circuit
U IGEIER 1 | (1) [31] | 24 []
OLI IO [12] [32] 25 T—T 1
%% %% [13] 10 | [33]1| 26 c ]
[14] 11 [34] 27
oHHEe [1s] | 12 | (357 | 28
QLI LIO 6] [ 13 | 361 29
20
[20] [OXIITO) [40] [17] 14 37] 30
[18] 15 [38] 31
[19] C2 [39] C4
[20] C2 [40] C4
Applicable connectors Applicable cable

Manufacturer: Weidmuller
Type: B2L3.5/20AUOR
Product No.175736

0.5mm” — 1.0mm” (Shared at a twisted pair cable and a single core cable.)
AWG 28 - 18
Crimping terminal cannot be used.
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(12) EH-XD32H

Item PIM-DM, PIH-DM (for replacing) EH-XD32H (This product)
Series EM/EM-1I, H-200/250/252 EH-150
Input specification DC source input
Number of inputs 32
Input voltage 24V DC (21.6 10 26.0 V DC)
Input current (24V DC) Approx. 4.7 mA Approx. 4.1 mA
Input impedance Approx. 5.1 kQ Approx. 5.9 kQ

Operating ON voltage 19 V minimum
voltage OFF voltage 7 V maximum
Input response | OFF=>ON 4 ms maximum
time ON =>OFF 4 ms maximum

Insulation method

Photo-coupler insulation

Number of inputs / common

32 (1 common, 4 terminals)

Input display

LED (red)

‘ LED (green)

Polarity

Common terminal (+)

External connection

Connector (50 pins)

Internal current consumption

20 mA maximum

‘ 60 mA maximum

Specification of external wiring connector
Wire
Product name Manufacturer Product No. Connection method
DX30-50P AWG#30
Untie crimping

DX30A-50P AWGH28

Plug connector DX31-50P AWG#30
Hirose Electric Co., Ltd. Crimping

DX31A-50P AWGH28

DX40-50P Soldering —
Die cast cover DX-50-CV1 — —
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Terminal No. Signal No. Signal Diagram of Internal circuit
configuration name name
[25] | NC | [50] | NC
© [24] | NC | [491 | NC EH-XD32H
(\ [23] NC [48] NC I' ..................................................... _I
25118 7]/ 221 | ~c || Nc i I_@_I i
0 11| 15 | 461 | 31 :
0o 0] | 14 [ 451 | 30 Internal !
0o o] | 13 | 441 | 29 circuit i
0 8] | 12 | 431 | 28 i
oo 71| 11 | 421 | 27 :
po 6] | 10 | 411 | 26 i i
1 9 s . a0l | 25 b
0o [14] 8 391 | 24
1 ﬁ 26 [13] | NC | [38] | NC [ _ \
[2] C [37] C [Reference] PIM-DM, PIH-DM (for replacing)
o) TN T e | e o
noy| 7 |m@s1| 23 '
91 6 | 34| 2 Internal |
[8] 5 [33] 21 circuit :
Note the [7] 4 [32] 20 :
direction of the [6] 3 [31] 19 7 E
| [5] 2 [30] 18 ! i
connector* 4] ) [29] 17 PR |
[3] 0 [28] 16 \ )
21 | NC | [271 ]| NC
[1] C [26] C

*1 The mounted direction of the connector for EH-XD32H is 180 degrees opposite with EM/H-200 series. Plug cable

connector with rotating 180 degrees. (It is mechanically not possible to plug in wrong direction.)

HITACHI

16 2024 28
11212529
18 22 26 30
19232731

Reverse connector

EM/H-200 series

Replacement

EH-150 series

Rotate 180 degrees
around to connect
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(13) EH-XD64

Specification EH-XD64
Input type DC input (Common for sink and source)
Number of inputs 64
Input voltage 24V DC (20.4 to 28.8 V DC)

Input current

Approx. 4.3mA

Input impedance

Approx. 5.6kQ

Operating ON voltage 15V minimum
voltage OFF voltage 5V maximum
Input response | OFF=»ON Ims maximum
time ON =OFF Ims maximum

Insulation system

Photo-coupler insulation

Input display

Green LED

External connection

Connector

Number of inputs / common

32 (2 commons, 4 terminals)

Internal current consumption

80 mA maximum

Terminal configuration No. Signal No. Signal No. Signal No. Signal Diagram of Internal circuit

name name name name

a | 32 [ ] 48 [ | o [y 16

@21 | 33 [ ] 490 [ 21| 1 221 17

431 34 |631] 50 | 31| 2 |23 18

[41[]61] [1][21] [44] | 35 | 641 | 51 | 4] | 3 | [24] | 19

45 | 36 | (651 ] 52 | [5] | 4 | [25]] 20

6] | 37 | 661 | 53 [ 161 | 5 |26 | 21

| 38 ] s4 [ 11| 6 [2711] 22 LED

481 | 39 [q681| 55 | (81 | 7 | 28| 23 ) f@j

491 | c2 [[691 | c2 [ 191 | c1 | 291 ] c1 E ; Internal cireut

[50] | 40 | [70] | 56 | [10] | 8 | [30] | 24

G| 41 |70 57 || 9 || 25 | =

(521 | 42 [[721] s8 |21 | 10 [ 321 26 C'T

531 | 43 | (731] 59 |31 | 11 [ 331 27

[34] | 44 [ [74]1 | 60 | 141 | 12 | 341 | 28

[80] (01 551 | 45 [7s1] 61 [1s1| 13 [ 351 29
[60] 200 56746 [ 761 | 62 | [16] | 14 | B36] | 30

7| 47 [ ] 63 [z | 15 [ 371] 31

;581 | c2 |81 c2 (81| ¢t [ 381 c1

[59] | N.C. [ [791 [ N.c. [ 1197 [ N.C. | [39] [ N.C.

[60] | N.C. | (801 | N.C. | [20] [ N.C. | [40] | N.C.

Applicable connectors

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.

- Use a shield cable with class D grounding.

Manufac- Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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(14) EH-YT8
Specification EH-YT8
Output specification Transistor output (sink type)
Number of outputs 8
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1lmA
Maximum load |1 circuit 0.5A (0.3A MFG No.02F** or before) *'
current 1 common 2.4A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum
Insulation system Photo-coupler insulation
Output display Green LED
External connection Removable type screw terminal block (M3)
Number of outputs / common 8
Surge removal circuit Diode
Fuse*’ 4A /1 common
External power supply (for supplying 12/24V DC (+10%, -15%) (30mA at the maximum)
power to S-terminal)
Internal current consumption 30 mA maximum
Short-circuit protection function None
*1 MFG No. indicates production month. 02F** means June 2002.
*2 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal configuration No Signal Diagram of Internal circuit
name
(1] 0
[2] 1
(3] 2
(1] [4] 3
2] [10] [5] 4
] [6] 5 LED ? &
[3] i A\
[4] (2 7] 0 ’_@_‘ 0
n3 |8 7 ——O1T 1
(3] [9] C Internal
6] (14] [10] NC circuit E . 7
- (s [ N.C o
5 [16] [12] N.C C gy
[17] [13] N.C
] 8 [14] N.C
Scr.ew for (@R (18] [15] N.C
fixing
[16] N.C
[17] N.C.
[18] S




Chapter 2 Specifications

(15) EH-YT16

Specification EH-YT16
Output specification Transistor output (sink type)
Number of outputs 16
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1lmA
Maximum load |1 circuit 0.5A(0.3A MFG No.02F** or before)*'
current 1 common 4A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum

Insulation system Photo-coupler insulation

Output display Green LED

External connection Removable type screw terminal block (M3)
Number of outputs / common 16

Surge removal circuit Diode

Fuse ** 8A /1 common

External connection (for supplying

power to S-terminal 12/24V DC (+10%, -15%) (30mA at the maximum)

Internal current consumption 50 mA maximum

Short-circuit protection function None

*1 MFG No. indicates production month. 02F** means June 2002.
*2 The fuse is not replaced by users. Please contact your local supplier to repair.

Terminal block No Signal Diagram of Internal circuit
’ name
(1] 0
(2] 1
[3] 2
(1] 0 [4] 3
2] [10] [5] 4 S
;3] [ (6] S LED t o
g ol Ll 5T
- ns | (81 7 +——O1 1
(5] [14] [9] C Internal ]
[6] s [10] 3 circuit ﬁ ¢ 15
" w0 [
C
g ERE 1 S
14 12
Scr‘ew for (@ [18] EIS} 13
fixing [16] 14
[17] 15
[18] S
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(16) EH-YTP8

Specification EH-YTP8
Output specification Transistor output (source type)
Number of outputs 8
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1mA
Maximum load |1 circuit 0.5A(0.3A MFG No.02F** or before) *'
current 1 common 2.4A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum
Insulation system Photo-coupler insulation
Output display Green LED
External connection Removal type screw terminal block (M3)
Number of outputs / common 8
Surge removal circuit Diode
Fuse ** 4A /1 common
External - connection — (for supplying 12/24V DC (+10%, -15%) (30mA at the maximum)
power to S-terminal
Internal current consumption 30 mA maximum
Short-circuit protection function None

*1 MFG No. indicates production month. 02F** means June 2002.
*2 The fuse is not replaced by users. Please contact your local supplier to repair.

Terminal configuration No Signal Diagram of Internal circuit
' name
(1] 0
(2] 1
(3] 2
(1] [4] 3
2 E(H [5] 4 ’_@E‘ED
;3] [6] 5
" [12] [7 6
[13] [8] 7 Internal
(5] 4] [9] C circuit
[6] [10] N.C.
o [15] [11] N.C.
5 [16] [12] N.C.
o] I [17] [13] N.C
14 N.C
Scr.ew for [18] EIS} N.C
fixing
[16] N.C
[17] N.C.
[18] S
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(17) EH-YTP16

Specification EH-YTP16
Output specification Transistor output (source type)
Number of outputs 16
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1mA
Maximum load | 1 circuit 0.5A (0.3A MFG No.02F** or before *')
current 1 common 4A
Output OFF2>0ON 0.3ms maximum

response time | ON=>»OFF

Ims maximum

Insulation system

Photo-coupler insulation

Output display Green LED

External connection Removable type screw terminal block (M3)
Number of outputs / common 16

Surge removal circuit Diode

Fuse *

8A /1 common

External connection (for supplying
power to S-terminal)

12/24V DC (+10%, -15%) (30mA at the maximum)

Internal current consumption

50 mA maximum

Short-circuit protection function

None

*1 MFG No. indicates production month. 02F** means June 2002.
*2 The fuse is not replaced by users. Please contact your local supplier to repair.

Terminal configuration No Signal Diagram of Internal circuit
' name
[1] 0
[2] 1
(3] 2
[4] 3
NG 4 LED
e [ s r@w
[12] [7 6
[13] [8] 7 Internal
[14] [9] C circuit
[10] 8
[15] [11] 9
[16] [12] 10
[17] [13] 11
[18] [14] 12
[15] 13
[16] 14
[17] 15
[18] S
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(18) EH-YTP16S

Specification EH-YTP16S
Output specification Transistor output (source type)
Number of outputs 16
Raged load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1mA
Maximum load | 1 circuit 0.8A
current 1 common SA
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum
Insulation system Photo-coupler insulation
Output display Green LED
External connection Removable type screw terminal block (M3)
Number of outputs / common 16
Surge removal circuit Built-in
Fuse None
External - connection — (for - supplying 12/24V DC (+10%, -15%) (30mA at the maximum)
power to S-terminal)
Internal current consumption 50 mA maximum
Short-circuit protection function Available

Terminal configuration No Signal Diagram of Internal circuit
' name

[1] 0

[2] 1

[3] 2

(4] 3
NG 4 LED .
[11] [6] 5 ’_@_‘ o—) I —
[12] [7] 6
[13] (8] 7 Internal
[14] [9] C circuit

[10] 8
(sl [ 9 i
[16] [12] 10 |
[17] [13] 11
18] [14] 12

[15] 13

[16] 14

[17] 15

[18] S
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(19) EH-YR8B

Specification EH-YR8B
Output specification Relay output
Number of outputs 8

Rated load voltage

100/240V AC, 24V DC

Minimum switching current

ImA (5V DC), except after a great current switching

Leak current None
Maximum load |1 circuit 2A
current 1 common 2A
Output OFF2>ON 10ms maximum

response time | ON=>»OFF

10ms maximum

Insulation system

Relay insulation

Output display

Green LED

External connection

Removable type screw terminal block (M3)

Number of outputs / common

1 (each output separated)

Surge removal circuit

Varistor (Varistor voltage 423 to 517V)

Fuse

None

External power supply

Not necessary

Internal current consumption (5V DC)

220 mA maximum

Terminal configuration No Signal Diagram of Internal circuit
' name
(1] 0
(2] 1
[3] 2
4 3
[10] %5} 7 LED
11
(1] [6] 5 0
[12] [7] 6
[13] (8] 7 Q |6
[9] N.C. Internal Q
[14] cuit C
[10] Co circur
(15] [11] Cl le—
[16] [12] C2 —e
[17] [13] C3 1
14 C4 —
fS'cr'ew for &y (18] {15} Cs
ixing
[16] Cé6
[17] C7
[18] N.C
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(20) EH-YR12
Specification EH-YR12
Output specification Relay output
Number of outputs 12
Rated load voltage 100/240V AC, 24V DC
Minimum switching current ImA (5V DC), except a great current switching
Leak current None
Maximum load | I circuit 2A
current 1 common S5A
Output OFF2>ON 10ms maximum
response time | ON=>OFF 10ms maximum
Insulation system Photo-coupler insulation
Output display Green LED
External connection Removable type screw terminal block (M3)
Number of outputs / common 12 (1 common, 2 terminals)
Surge removal circuit None
Fuse None
External power supply 24V DC (+10%, -15%) (70mA at the maximum)
Internal current consumption (5V DC) 40 mA maximum
Terminal configuration No Signal Diagram of Internal circuit
' name
[11 | 24vDC+
2] N.C.
(3] 0
[1] [4] 1 A24VDC+
10
2] [10] [5] ) LED
[11] 6 3
[12] [7] 4
(4] ]
[13] (8] 5
(5] (4] [9] C Internal
[6] [10] | 24vDC- circuit
[15]
n [ o Fo e
(8]
o1 U [17] [13] 7
14 8
Screw for (18] [14]
fixi [15] 9
ixing
[16] 10
[17] 11
[18] C
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(21) EH-YR16

Specification EH-YR16
Output specification Relay output
Number of outputs 16

Rated load voltage

100/240V AC, 24V DC

Minimum switching current

ImA (5V DC), except after a great current switching

Leak current None

Maximum load | 1 circuit 2A

current 1 common 8A (Ambient temperature 40°C), see the following derating table
Output OFF=2>0ON 10ms maximum

response time | ON=>OFF 10ms maximum

Insulation system

Relay insulation

Output display

Green LED

External connection

Removal type screw terminal block (M3)

Number of output points / commons

16 (1 common, 2 terminals)

Surge removal circuit None
Fuse None
External power supply Not used

Internal current consumption (5V DC)

430 mA maximum

Terminal configuration No Signal Diagram of Internal circuit
' name
(1] 0
[2] 1 LED
(3] 2
[1] [10] [4] > Internal
nternal
(2] (1 [5] 4 circuit
3] [6] 5 J
[ [12] [7] 6
[13] [8] 7
(3] 1 [9] C
6] [14] [ 1 0] 3 EH-YR16 Derating table
5 62 Pl — o —
[16] [12] 10 £’
(8] 36
o [\NIBY [17] [13] 11 s
14 12 £ 4
Screw for [18] [14] s 3
Frin 15 [ 13 :
g £
[16] 14 § 1 ) R
[17] 15 O 30 40 50 55
[ 1 8] C Ambient temperature (°C)
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(22) EH-YR16D

Specification EH-YR16D
Output specification Relay output
Number of outputs 16
Rated load voltage 100/240V AC, 24V DC
Minimum switching current ImA (5V DC), except after a great current switching
Leak current None
Maximum load | 1 circuit 2A
current 1 common 4A (Ambient temperature 40°C), see the following derating table
Output OFF=2>0ON 10ms maximum
response time | ON=>OFF 10ms maximum
Insulation system Relay insulation
Output display Green LED
External connection Removal type screw terminal block (M3)
Number of output points / commons 8 (2 common, 2 terminals)
Surge removal circuit None
Fuse None
External power supply Not used
Internal current consumption (5V DC) 430 mA maximum

Terminal configuration No Signal Diagram of Internal circuit
' name
[1] 0
2] 1 LED
(3] 2
(1] (0] [4] 3 el
tern
(2] (1] [5] 4 circuit
3] L6] > J
4] [12] [7] 6
[13] (8] 7
5] (14 [9] o A
[6] [10] 3 EH-YRI16D Derating table
= A
7 R I 9 T
i8] [16] [12] 10 £
L [17] [13] 11 525
9] 14 12 £ 2
Screw for [18] [14] 215
fixin [15] 13 g !
g E
[16] 14 29, .
[17] 15 RRET 30Anb_4o 50 55(0
mbient temperature (°
[18] Cl
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(23) EH-YS4

Specification EH-YS4
Output specification Triac output
Number of outputs 4
Rated load voltage 100/240V AC (85 to 250V AC)
Minimum switching current 100mA
Leak current SmA maximum
Maximum load | 1 circuit 0.5A
current 1 common 2A
Output OFF2>ON 1ms maximum
response time | ON=>OFF Ims + 1/2 cycle maximum

Insulation system

Photo-coupler triac insulation

Output display Green LED

External connection Removable type screw terminal block (M3)
Number of outputs / common 4

Surge removal circuit Varistor

Fuse *' 4A

Internal current consumption

70 mA maximum

*1 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal configuration No Signal Diagram of Internal circuit
' name
[1] 0
2] N.C.
(3] 1
(1] [4] N.C.
LED
2] E(ﬂ [5] 2
;3] [6] N.C.
" [12] [7] 3
[13] [8] N.C. X
(5] (14 [9] C Internal
(6] [10] N.C. circuit VA
o s [y N.C.
5] [16] [12] N.C. .
o [17] [13] N.C.
14 N.C. -
Screw for [18] {15} N.C
fixing b
[16] N.C.
[17] N.C.
[18] N.C.
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(24) EH-YS16

Specification EH-YS16
Output specification Triac output
Number of outputs 16
Rated load voltage 100/240V AC (85 to 250V AC)
Minimum switching current 10mA
Leak current 2mA
Maximum load | 1 circuit 03A
current 1 common 4A (Ambient temperature 45°C), see the following derating table
Output OFF=2>0ON 1ms maximum
response time | ON=>OFF Ims + 1/2 cycle maximum

Insulation system

Photo-coupler triac insulation

Output display

Green LED

External connection

Removable type screw terminal block (M3)

Number of output points / commons

16 (1 common, 2 terminals)

Surge removal circuit Varistor

Fuse *' 6.3A (Be sure to install external fuse)
Internal current consumption 250 mA maximum
*1 The fuse is not replaced by users. Please contact your local supplier to repair.

Terminal configuration No Signal Diagram of Internal output
' name
[1] 0
[2] 1 LED
(3] 2
[4] 3
[10] [5] 4 In.temfil
[l l] [6] 5 circuit
[12] [7] 6
[13] [8] 7
[14] ] ¢
[ 1 0] 8 Derating table
S ITEY 9 S
[16] [12] 10 5
n7 | 03] 11 :
[18] [14] 12 £ 2
Screw for [pan S
; [15] 13 z
fi 5 1
e ) [16] 14 £
[17] 15 = 0% 30 a0 45 50 55
[ 1 8] C Ambient temperature (°C)
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(25) EH-YT32

Specification EH-YT32
Output specification Transistor output (sink type)
Number of outputs 32
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1lmA
Maximum load | I circuit 0.2A
current 1 common 4A *!
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum

Insulation system

Photo-coupler insulation

power to S-terminal)

Output display Green LED
External connection Connector
Number of outputs / common 32 (1 common, 4 terminals)
Surge removal circuit Diode

Fuse ** 10A / 1 common
External connection (for supplying

12/24V DC (+10%, -15%) (30mA at the maximum)

Internal current consumption (5V DC)

90 mA maximum

Short-circuit protection function

Available

*1 Total current of 4 common pins. The maximum current for single common terminal is 3A.
*2 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal No. Signal No. Signal Diagram of Internal circuit

configuration name name
[1] 0 [21] 16
2] 1 21 | 17
[3] 2 23] | 18
[4] 3 41 | 19

[1] [21] [5] 4 [25] 20
[6] 5 6] | 21 —K] ot
[7] 6 [27] 22 LED
[8] 7 [28] 23 ’_@_‘ )0 ——s
[9] C [29] C ;
[10] S [30] S Internal
[11] 8 31] | 24 circuit < 31
21 | 9 | 32| 25 01T 1
[13] 10 [33] 26 C
[14] 11 [34] 27 —
[15] 12 [35] 28

[20] [40] [16] 13 [36] 39
[17] 14 [37] 30
s] | 15 | @8y | 31
[19] C [39] C
[20] S [40] S

Applicable connectors

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.
- Use a shield cable with class D grounding.

Manufac- Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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(26) EH-YTP32

Specification EH-YTP32

Output specification Transistor output (source type)
Number of outputs 32

Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA

Leak current 0.1lmA
Maximum load | 1 circuit 0.2A

current 1 common 4A !

Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum
Insulation system Photo-coupler insulation
Output display Green LED
External connection Connector
Number of outputs / common 32 (1 common, 4 terminals)
Surge removal circuit Diode

Fuse * 10A /1 common
External power supply (for supplying 12/24V DC (+10%, -15%) (30mA at the maximum)
power to S-terminal)

Internal current consumption (5V DC) 90 mA maximum
Short-circuit protection function Available
*1 Total current of 4 common pins. The maximum current for single common terminal is 3A.

*2 The fuse is not replaced by users. Please contact your local supplier to repair.

Terminal Signal Signal Diagram of Internal circuit
) . No. No.

configuration name name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
[4] 3 [24] 19

[1] [21] [5] 4 [25] 20
[6] 5 [26] 21 LED
[7] 6 [27] 22 ’—@—‘
[8] 7 [28] 23
[9] C [29] C Internal
[10] S [30] S circuit
[11] 8 [31] 24
[12] 9 [32] 25
[13] 10 [33] 26
[14] 11 [34] 27
[15] 12 [35] 28

[20] [40] 6] | 13 | 36] | 29
[17] 14 [37] 30
[18] 15 [38] 31
[19] C [39] C
[20] S [40] S

Applicable connectors
- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.
- Use a shield cable with class D grounding.

Manufac- Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) FCN-367J040-AU/F
AMP Solder type 1473381-1
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(27) EH-YT32E

Specification EH-YT32E
Output specification Transistor output (sink type)
Number of outputs 32
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.lmA
Maximum load | I circuit 0.2A
current 1 common 1A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum
Insulation system Photo-coupler insulation
Output display Green LED
External connection Spring type terminal block
Number of outputs / common 8 (4 commons, 4 terminals)
Surge removal circuit Diode
Fuse*' 10A / 1 common
External power supply  (for supplying 12/24V DC (+10%, -15%) (30mA at the maximum)
power to S-terminal)
Internal current consumption (5V DC) 90 mA maximum
Short-circuit protection function Available
*1 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal No Signal No Signal Diagram of Internal circuit
configuration " |name " |name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
1 21
[1] 8% %8 21| 14 3 [24] 19
') milinile] [5] 4 251 | 20 ol
8% %8 Lo] > o] | 21 LED é
(@)imifinile] | 6 |pn| 2 ’_@_‘ A 0
SEES 8] 7 | 1281 | 23 — O
[10] 8% %8 [30] L <l [29] & Internal :
[10] S1 [30] S3 . — :
[11] 8%%8 [31] (1] 3 1] 2 circuit 2 7 ¢
o ymifimils] 2 9 |32 25 1 o1
8% %8 31| 10 | @3 | 26 cl
OLIIO [14] 11 [34] 27 —
SHES s | 12 | 35| 28
OLL LIO [16] 13 [36] 29
[18] 15 [38] 31
[19] C2 [39] C4
o] [ s2 | 401 | s4
Applicable connector Applicable cable
Manufacturer: Weidmuller 0.5mm’ — 1.0mm> (shared at a twisted pair cable and a single core cable.)
Type: B2L3.5/20AUOR AWG 28 - 18
Product No.: 175736 A crimp terminal cannot be used.
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(28) EH-YTP32E

Specification EH-YTP32E
Output specification Transistor output (source type)
Number of outputs 32
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.lmA
Maximum load | 1 circuit 0.2A
current 1 common 1A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum

Insulation system
Output display
External connection Spring type terminal block

Number of outputs / common 8 (4 commons, 4 terminals)

Surge removal circuit Diode

Fuse *' 10A /1 common

External power supply  (for supplying 12/24V DC (+10%, -15%) (30mA at the maximum)
power to S-terminal)

Internal current consumption (5V DC)

Photo-coupler insulation
Green LED

90 mA maximum

Short-circuit protection function Available
*1 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal No Signal No Signal Diagram of Internal circuit
configuration " | name " | name
[1] 0 [21] 16
[2] 1 [22] 17
[3] 2 [23] 18
[1] [OLDIIO] 211 [ [4] 3 [24] 19
OLILIO 51 1 4 | 251 | 20
OLIIIO
8% %8 [6] 5 6] | 21 LED
8% %g [7] 6 [27] 22
O IO [8] 7 [28] 23
(@)mIm(e) [9] Cl1 [29] C3 Internal
OHOEIEO) B o751 [ (30] | S3 circuit
(1] (OHITO) [31]
omTo [11] 8 311 | 24
(oymtjimi(s] 2| 9 |21 25
8% %8 31| 10 | @3 | 26
OLIIO [14] 11 [34] 27
SHES s | 12 | 35| 28
OLL LIO [16] 13 [36] 29
(201 [OEIIO] 40 71 T 14 | 371 | 30
[18] 15 [38] 31
[19] C2 [39] C4
o] [ s2 | 401 | s4
Applicable connectors Applicable cable
Manufacturer: Weidmuller 0.5mm’ — 1.0mm> (shared at a twisted pair cable and a single core cable.
Type: B2L3.5/20AUOR AWG 28 - 18
Product No.: 175736 A crimp terminal cannot be used.
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(29) EH-YT32H

Item POM-TM, POH-TM (for replacing) EH-YT32H (This product)
Series EM/EM-II, H-200/250/252 EH-150
Output specification Transistor output (sink type)
Number of outputs 32
Rated load voltage 5/12/24V DC (5 to 27V DC)
Minimum switching current 1 mA

Leak current

0.05 mA maximum

Maximum output saturation voltage

1 V maximum

Maximum 1 point

0.1 A

load current 1 common

0.8 A

Output OFF20ON

1 ms maximum

response time | ON=>OFF

1 ms maximum

Insulation method

Photo-coupler insulation

Output display

LED (red) | LED (green)

External connection

Connector (50 pins)

Number outputs / common

8 (4 commons, 4 terminals)

Surge removal circuit

Diode (Connecting case of the S terminal)

Fuse *!

1.5 A/ 1 common | 2 A/ 1 common

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

5t027VDC
(maximum 100 mA)

Internal current consumption (5 V DC)

70 mA maximum | 90 mA maximum

Short-circuit protection

None

*1  The fuse is not replaced by users. Please contact your local supplier to repair.

*2  Itis necessary to supply 12/24 V DC to the S terminals.

Specification of external wiring connector
Wire
Product name Manufacturer Product No. Connection method
DX30-50P AWGH#30
Untie crimping

DX30A-50P AWGH#28

Plug connector DX31-50P AWGH#30
Hirose Electric Co., Ltd. Crimping

DX31A-50P AWGH#H28

DX40-50P Soldering —
Die cast cover DX-50-CV1 - -
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Terminal No Signal No Signal Diagram of Internal circuit
configuration " | name " | name
[25] NC [50] NC
@ [24] NC [49] NC
[23] NC [48] NC
(1
25115 ][°° 221 | nc || Nc
E g [21] 15 [46] 31
0 01 | 14 | 1451 30
o o1 | 13 | 441 | 29
i s | 12 | 431 | 28
Do el | 10 | 41| 26 ; “TM (for replacing)
0o
[15] 9 [40] 25 r@_l _ S0
oo ©
ir [14] 8 [39] | 24 -
1 ﬁ 26 [13] S1 [38] 53 Internal Oi:l_"
21| ci | pn| c3 circuit ;
© [111 | NC | [36] | NC o t+¢
[10] 7 [35] 23
[9] 6 [34] 22 L0 ks
[8] 5 [33] 21
Please note it in [7] 4 [32] 20
the direction of [6] 3 [31] 19
h 4l [5] 2 [30] 18
the connector 4] ) 1291 17
[3] 0 [28] 16
[2] SO [27] S2
[1] C0 [26] C2

*1  The mounted direction of the connector for EH-YT32H is 180 degrees opposite with EM/H-200 series. Plug cable connector

with rotating 180 degrees. (It is mechanically not possible to plug in wrong direction.)

EM/H-200 series EH-150 series

Reverse connector Replacement

HITACHI e A M7
16 20 24 28
11 212529

18 22 26 30
19232731

Rotate 180 degrees
around to connect
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(30) EH-YT64

Specification EH-YT64
Output specification Transistor output (sink type)
Number of outputs 64
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1lmA
Maximum load | 1 circuit 0.1A
current 1 common 3.2A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum

Insulation system

Photo-coupler insulation

Output display Green LED
External connection Connector
Number of outputs / common 32 (2 commons, 8 terminals)
Surge removal circuit Diode

Fuse *'

5A /1 common

External power supply (for supplying
power to S-terminal)

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

Internal current consumption (5V DC)

120 mA maximum

Short-circuit protection function

Available

*1 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal configuration No. Signal No. Signal No. Signal No. Signal Diagram of Internal circuit
name name name name

[41] 32 [61] 48 [1] 0 [21] 16
[42] 33 [62] 49 [2] 1 [22] 17
431 34 [[631] 50 | 31 | 2 | [231] 18

: 41[]61] ] U447 |35 | [64] | 51 | [41 | 3 | [24] | 19
14511 36 [165s1] 52 [ (51 ] 4 [[251] 20
[46] | 37 |[661] 53 | (6] | 5 | [26]] 21
[471 | 38 [[671] 54 | [71 | 6 |[271] 22 LED
4811 39 [e81] 55 [ 81 | 7 | 28] 23 r@_|
491 | €2 |91 c2 | 91 | c1 | 291 | c1 Internal
[50] | S2 [[70]1 | S2 |[10] | S1 | [30] | SI cireutt
511 40 [[711] 56 |11 | 8 | [31]] 24
5211 41 {721 57 21| 9 | 321 25
531 | 42 [[731] 58 |[13]| 10 | [33]] 26
;5411 43 [741] 59 [iap | 11 | 341 | 27

[80] (40l (551 | 44 [ (751 | 60 |[157 | 12 | (351 | 28

[60] [20] 56 | 45 [[761 ] 61 [[161] 13 | [36] ] 29
5711 46 {711 ] 62 {1711 | 14 | 371 ] 30
581 | 47 [ 781 ] 63 [ 181 ] 15 | 381 | 31
[591 | C2 | [791] C2 | [19]1| C1 [[39] | C1
[60] | s2 [ 801 | s2 [201 | st | 401 | s1

Applicable connectors

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.

- Use a shield cable with class D grounding.

Manufac- Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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(31) EH-YTP64

Specification EH-YTP64
Output specification Transistor output (source type)
Number of output points 64
Rated load voltage 12/24V DC (+10%, -15%)
Minimum switching current ImA
Leak current 0.1lmA
Maximum load | 1 circuit 0.1A
current 1 common 3.2A
Output OFF2>0ON 0.3ms maximum
response time | ON=>OFF Ims maximum

Insulation system

Photo-coupler insulation

Output display Green LED
External connection Connector
Number of output points / commons 32 (2 commons, 8 terminals)
Surge removal circuit Diode

Fuse *'

5A /1 common

External power supply (for supplying
power to S-terminal)

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

Internal current consumption (5V DC)

120 mA maximum

Short-circuit protection function Available
*1 The fuse is not replaced by users. Please contact your local supplier to repair.
Terminal configuration No. Signal No. Signal No. Signal No. Signal Diagram of Internal circuit
name name name name

[411 | 32 | [61] | 48 [1] 0 [21] 16
[421 | 33 | [62] | 49 [2] 1 [22] 17
431 | 34 | 631 50 | 31| 2 | 23] 18

: 41[]61] ] U447 |35 | [64] | 51 | [41 | 3 | [24] | 19
451 ] 36 [ (651 52 [ (51 | 4 | 1251 20
[461 | 37 | [66] | 53 [6] 5 [26] | 21 LED
71| 38 |71 | 54 [ (71| 6 | 2711 | 22 F@W
[48]1 | 39 | [68] | 55 [8] 7 [28] | 23 Intemal
[491 | C2 | [69] | C2 91 Cl | [29] | C1 circuit
[50] | S2 | [70] | S2 | [10] [ S1 | [30] ] SI
[511| 40 | [71] ]| 56 | [11] 8 [31] [ 24
[52]1 | 41 [721 | 57 | [12] 9 [32]1 | 25
[531 | 42 | [73] | 58 | [13] 10 | [33] | 26
[541 | 43 | [74] | 59 | [14] 11 | [34] | 27

[80] (401 551 | 44 | (751 | 60 | [151| 12 | 357 | 28

[60] [20] [56] | 45 | [76] | 61 [16] 13 [ [36] | 29
[571 | 46 | [77]1 | 62 | [17] 14 | [37] | 30
[58] | 47 | [78] | 63 | [18] 15 | [38] | 31
[591 ] C2 [[791 | C2 [[19] ]| C1 [ [39]| C1
[60] | S2 | [80] | S2 | [20] [ S1 | [40] | SI

Applicable connectors

- 120mm (4.73in.) space is required in front of the module. Be sure to consider this space in installation location.

- Use a shield cable with class D grounding.

Manufac- Fujitsu Solder type Socket: FCN-361J040-AU, Cover: FCN-360C040-E
turers Takamizawa
Crimp type Housing: FCN-363J040, Contact: FCN-363J-AU
Crimp type (flat cable) | FCN-367J040-AU/F
AMP Solder type 1473381-1
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|2.8 Analog I/O Modules

2.8.1 Standard analog modules

Module features EH-AX44
(Approx. 0.18kg (0.411b.))

EH-AX8V, AX8H
(Approx. 0.18kg (0.411b.))

EH-AXSI, AX8IO
(Approx. 0.18kg (0.411b.))

EH-AY22

Type (Weight
ype (Weight (Approx. 0.18kg (0.411b.))

EH-AY2H
(Approx. 0.18kg (0.411b.))

EH-AY4V, AY4H
(Approx. 0.18kg (0.411b.))

Terminal EH-AY4I
block cover (Approx. 0.18kg (0.411b))
Dimensions
(mm (in.))
30 (1.18), 95 (3.74) |
) 1 1
Y
Terminal block / §
g
Iltem Description
Terminal block The terminal block is to connect I/O signals. It is removable type. The screw size is M3.

Use a suitable sized crimping terminal for the screw. The terminal block supports 0.3 to 2mm? (AWG22 to
14). However, recommended cable is from 0.5 to 0.75mm?* (AWG20 to 18). If 2 crimping terminals are

—

connected to one terminal screw, use 0.5mm” (AWG20) cable.
The recommended crimping terminal is indicated as below. 6.4 %_IL\

' )
.=@ 6 §(0.24) (Recommended) %}:\ 7.6

Handle very carefully since /

P M3
DE@Z_(O'M) cable could be detached Mo screw 32 Unitsin

when screw is loose.

Unit: mm (in.)

Terminal block cover | This is a covert for installing on the terminal block.
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(1) EH-AX44
Specification EH-AX44
Current range 4 to 20mA
Voltage range 0to 10V DC
Current 4 (Ch.0to 3)
Number of channels
Voltage 4 (Ch4to7)
Resolution 12 bits
Conversion time Sms maximum
Overall accuracy & 1% maximum of full-scale
. C t A .100Q
Input impedance = PPTox
Voltage Approx. 100k Q

Channel and Internal circuit

Photo-coupler insulation

Insulation system
U Y Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. 400mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption 100mA maximum
Terminal configuration No. Signal Diagram of Internal circuit
name
(1] 10 +
2] I+
[3] 2+
(1] [4] I3+
[10]
2] [5] V4 +
11
o] [11] [6] V5 +
4] [12] [7] V6 +
- [13] [8] V7 + §
10 - <
o (511 1l - §
5] [16] [12] 2 - =
1N [17] [13] 13 -
1 14 V4 -
Screw for [18] [14] 24VDC+
fixing [15] VS~ ' 24vDC- X
[16] V6 -
[17] V7 - hd
[18] | 24 VDC -
Relation between analog and digital data
A A
HOFFF HOFFF
HO7FF HO7FF
H0000 , mA H0000 >V
4 12 20 0 5 10

Input current

Input voltage




Chapter 2 Specifications
(2) EH-AX8V

Specification EH-AX8V
Voltage range 0to 10V DC
Number of channels 8
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

Input impedance

Approx. 100k Q

Insulation system

Channel and Internal circuit

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. 400mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] VO +
[2] V1+
[3] V2 +
(1] [10] [4] V3 +
2] - [5] V4 +
o] (6] V5 +
4] [12] [7] V6 +
[13] [8] V7+ é
5] e |91 | 24vDC+ 5
[6] [10] VO - Té
[15] [11] V1 - 5
(7] =
8] [16] [12] V2 - -
ey | iy | 131 V3-
[9] [14] V4 -
Screw for (18] [15] V5 - | _24VDC+ -~
fixing [16] V6 - |_I ! 24VDC-
[17] V7 -
[18] 24 VDC -

Relation between analog and digital data

HOFFF

HO7FF

H0000

A

0 5

v

10
Input voltage
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(3) EH-AX8H

Specification EH-AX8H
Voltage range -10 to +10V DC
Number of channels 8
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

Input impedance

Approx. 100k Q

Insulation system

Channel and Internal circuit

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. 400mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] VO +
(2] V1 +
[3] V2 +
[ [4} V3 + .4 Vo +f\
[10] 5 V4 +
(2] [o]
5 [11] (6] V5 +
[ ] [12] [7] V6 + -
[4] v [ V7 5
[5] o |1 [24vDC+ ALY =
6] t [10] VO - V7 - ; £
(7] [13] [11] VI - =
[16] —
[8] [12] V2
o] (171 [13] V3 -
|_24VDC+
Screw for |7 [18] [14] V4 - |_I [ 24VDC Sz
fixing [15] V5 - =
[16] V6 -
[17] V7 -
[18] | 24VDC -
Relation between analog and digital data
A
HO7FF
-10 R
0 T
Input voltage
HO0800

(2’s complement)
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(4) EH-AXSI

Specification EH-AX8I
Current range 4 to 20mA
Number of channels 8
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

Input impedance

Approx. 100 Q

. Channel and Internal circuit
Insulation system

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. 400mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

100mA maximum

pd
°

Terminal configuration Signal

name

Diagram of Internal circuit

10 +

—
—
—

11+

—
[\S}
—

2+

—
w
—

I3+

—
N
—

(101 14+

—
(O]
—

(1] 15+

—
N
[t

[12] 16 +

—
-
—

17 +

—
ee}
—

[13]

—
O
—

[14]

24 VDC +

10 -

[15] -

— [ = [ =
N =D

[16] 12 -

—_
w

[17] 13-

[9] 14 -

Screw for [18]

fixing

—_
W

I5 -

16 -

— | —

17 -

— | = |— = = =
— —
— [ [ == = — =

24 VDC -

Internal circuit

1
1

.

nr

24vDC+

24VDC- ><
\IJ

|

Relation between analog and digital data

4
HOFFF

A

HO7FF

H0000

o MA

4 12 20
Input current
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(5) EH-AX8IO

Specification EH-AX8IO
Current range 0 to 22mA
Number of channels 8
Resolution 12 bits

Conversion time Sms maximum

+ 1% maximum of full-scale

Approx. 100 Q
Photo-coupler insulation
No insulation

Overall accuracy

Input impedance

Channel and Internal circuit
Between channels

Insulation system

External connection Removable type screw terminal block (M3)
24V DC (+20%, -15%) Approx. 150mA (Approx. 400mA at power ON)

2-core shield cable (20m (65.62ft.) maximum)

External power supply

External wiring

Internal current consumption 100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 10 +
[2] 11+
[3] 12+
(1] [4] I3+ 0+ N
[2] (10] [5] 14 + 10 - ElE rg
11
3] i L B 7
4] [12] [7] 16 +
[13] [8] 17 + §
3] (14 9] | 24 vpC+ ; £
(6] [10] 10 - 17 + =
[13] [11] Il - @ QO—p 5
7 [12] D \—EU - 3—£ =
[16] - -
8
(8] [17] [13] I3 - ;
1 14 14 -
Screw for (18] - i | 24VDC+ AN m
fixin, [15] 15 |_I I
& [16] 16 - 24VDC- >|<
[17] 17 - hd
[18] 24 VDC -
Relation between analog and digital data
A
HOFFF
HO7FF
H0000 > mA
0 11 22

Input current
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(6) EH-AY22
Specification EH-AY22
Current range 4 to 20mA
Voltage range 0to 10V DC
Current 2 (Ch.2 to 3)
Number of channels
Voltage 2(Ch.0to 1)
Resolution 12 bits
Conversion time Sms maximum
Overall accuracy =+ 1% maximum of full-scale
External load Current 500Q maximum
resistance Voltage 10k Q minimum

Insulation system

Channel and Internal circuit

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. 500mA at power ON)

External wiring

2-core shield cable (20m (65.621t.) maximum)

Internal current consumption

100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] VO +
(2] Vi1+
[3] 2+
- [10] Eﬂ 11\135
(2] —
[11] (6] N.C.
B3] [7] N.C
[12] L.
4 ay 8L | NC -
[5] o [9] | 24 vDC+ B
[6] i [10] V0 - -
7 (1514 1y V1 - 5
(8] (16l [12] 12 - =
[17] [13] I3 -
(91
Screw for [18] [14] N.C. 24VDC+ |
fixing [15] N.C. >< 24VDC— |
[16] N.C. &
[17] N.C.
[18] | 24VDC -
Relation between analog and digital data
A A
g 20 E 10
(5]
= g
5 12 S
5 5 3
+ o
£ g
s 4
> 0 >
H0000 HO7FF HOFFF HO0000 HO7FF HOFFF
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(7) EH-AY2H

Specification EH-AY2H
Voltage range -10 to +10V DC
Number of channels 2
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

External load resistance

10k Q minimum

Insulation system

Channel and Internal circuit

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. S00mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
(1] VO +
(2] V1+
[3] N.C.
[] [4] N.C.
10
» R e e
3] —
” [12] [7] N.C.
[13] [8] N.C. =
[5] u 9] | 24 vDC + 8
6] U4 oy [ vo- S
o U511 V1 - 5
8] [16] [12] N.C. =
o [ [17] [13] N.C.
Screw for [18] H:} Eg ~ 24VDC+ ||_|
fixing b _ I
[16] N.C. 5 24VDC
[17] N.C.
[18] 24 VDC -
Relation between analog and digital data
gn Voa
s +10
3
&
=
o
H0800 R
0 HOTEF

(2’s complement)

-10
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(8) EH-AY4I

Specification EH-AYA4l
Current range 4 to 20mA
Number of channels 4
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

External load resistance

350Q maximum

Insulation system

Channel and Internal circuit

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. S00mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

130mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 10 +
(2] 11+
(3] 2+
(1] [4] 13+
[10]
P B b
(3] -
(4] [12] (7] N.C.
[13] (8] N.C. g
Bl [9] | 24VDC+ 2
[14] 5
(6] [10] 10 - 2
7 ﬁz 1 0 | n- g
(8] [12] 12 - £
9] [17] [13] I3 -
Screw for [18] [14] N.C.
fixing [15] N.C.
[16] N.C.
(17] N.C.
[18] | 24 VDC -

Relation between analog and digital data

Output current (mA)

[\
(=]

—
[\

N

4

A

H0000 HO7FF HOFFF
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(9) EH-AY4V

Specification EH-AY4V
Voltage range 0to 10V DC
Number of channels 4
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

External load resistance

10k Q minimum

Insulation system

Channel and Internal circuit

Photo-coupler insulation

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. S00mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] VO +
[2] V1 +
[3] V2 +
[1] [4] V3 +
2] [10] [5] N.C.
11 6 N.C.
5] (11] [6]
” [12] [7] N.C.
[13] (8] N.C. §
(3] 14 [9] 24 VDC + £
6] U4 oy | vo- E
o U511 g Vi - g
16 =
8] [1e] [12] V2 -
(% [17] [13] V3 -
S ?] g |L14] N.C.
fxing [15] N.C.
[16] N.C.
[17] N.C.
[18] 24 VDC -

Relation between analog and digital data

S 10
o
&n
E
E
Z s
=3
£
=
S

0

H0000 HO7FF HOFFF

A
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(10) EH-AY4H

Specification EH-AY4H
Voltage range —10to +10V DC
Number of channels 4
Resolution 12 bits

Conversion time

Sms maximum

Overall accuracy

+ 1% maximum of full-scale

External load resistance

10k Q minimum

Channel and Internal circuit

Photo-coupler insulation

Insulation system

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. S00mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

100mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] VO +
(2] V1 +
(3] V2 +
W [10] %g \1\713(;“
(2] —
5 [11] (6] N.C.
; [12] [7] N.C.
[13] (8] N.C. §
(5] 4 [9] 24 VDC + E
[6] t [10] Vo0 - g
7] EZ; (11 | vi- g
- (171 Pz% Vi
= 13 V3 -
(9]
Screw for (18] [14] N.C.
fixing [15] N.C.
[16] N.C.
[17] N.C.
[18] | 24VDC -
Relation between analog and digital data
go Voa
s F10
=]
&
=
o
HO0800 R
0  HOTFF
(2’s complement)
-10
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2.8.2 High resolution analog modules

(1) EH-AXH8M

Module features

EH-AXH8M

EH-AXHSM (Approx. 0.15kg
) (0.341b.))
Type (Weight)
EH-AYH8M (Approx. 0.18kg
(0.411b.))
Dimensions
mm (in.
Setting switch ( (in-)
L
=’30 (1.181I 95 (3.74) |
-
=3
Current / voltage switch -
o
=

EH-AYH8M

Current / voltage

—<

switch

Setting switch

—

Name

Description

Setting switch

configures I/O range, input filter and resolution mode.

Current / voltage switch configures current or voltage.

Front view

Indicating contents

ANAROG IN  [S1:E20 s\

OK LED ON: the module is operating in normal condition.

0 to 7 LED OFF: analog signal is operating in normal condition.

[EH-AXH8M]

If analog signal is less than 2mA, corresponding number LED flashes. (Valid only when 4 to 22mA mode
with 0.002mA resolution is selected.)

[EH-AYH8M]

If data out of the range is written, corresponding number LED flashes.
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Specification

EH-AXH8M

Current range

0 to 22mA / 4 to 22mA

Voltage range

0to 10V DC/-10 to +10V DC

Number of channels

8 (current or voltage is selected in 4-ch group.)

Current 0.002mA or 1/16384 (14 bits)

Resolution -
Voltage ImV or 1/16384 (14 bits)

Conversion time 8.9ms / 8 channels
Current +0.8% maximum of full-scale

Overall accuracy ]
Voltage +0.5% maximum of full-scale

Linear error +0.1% maximum of full-scale

Input filter Enabled Approx. 90ms maximum (90% arriving time after the step input)
Disabled Approx. 18ms maximum (90% arriving time after the step input)

Input impedance Current 249 Q

ul
put 1mp Voltage Differential 200k Q
. Channel and Internal circuit Photo-coupler insulation

Insulation system - -

Between channels No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 40mA (Approx. 300mA at power ON)

External wiring

2-core shield cable (20m (65.621t.) maximum)

Internal current consumption

70mA maximum

Terminal configuration No. Signal Diagram of Internal circuit
name
[1] 0+ ,
[2] 1+ *
[3] 2+ A Voltage-Current
[4] 3+ \
[ [10] [5] 4 +
(2]
5 [11] [6] 5+ p
—_— Voltage-Curren
" oy |0 | 6+ D=, R 2
ay |8 /R R - ¢ E
(5] 14 [9] 24VDC+ 5
6] T 0- Lo, %
7] [15] [11] 1- — ,—( E
[8] [16] [12] 2 - /I\ : Voltage-Current
o [17] [13] 3- S
| T
Screw for [18] [14] 4- po&lztre;ln;ply i ; .
i 5 - 0 nternal —
fixing [ ] > | 24V DC +Y Power | |
[16] 6- /\ circuit
[17] 7- 24V DC Y ]
[18] 24VDC- !
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Setting switch Support to analog data and digital data
Switch Setup Function 0to 10 V DC
No. 4
3FFFH(16383)
1,2 1 2 Input range setting for ch.0 to 3 Resolution 1/16384
0to 10 VDC 2710H(10000)
ON | OFF -10 to +10 V DC 1FFFH(8191)
OFF | ON 01022 mA 1388H(5000) Resolution 1mV
ON ON 41022 mA
3,4 3 4 Input range setting for ch.4 to 7 : S m vV,
O O 0to 10 VDC
ON | oFF -10t0 10 V DC -10t0 +10 VDC
OFF | ON 0to 22 mA 27108 (10000) F—Resolution 1716383
1FFFH(8191)
ON ON 4t022 mA Resolution ImV
5 5 Input filter
OFF Enable -10 0000H(0) v,
0 +10
ON Disable
6 6 Resolution (2’s complement)
: E000H(-8192)
OFF 1/16384 (14 bits) DSFOH(-10000)
ON 1mV or 0.002mA
7 7 (System mode) 0to 22 mA
A
OFF Always OFF (Do not turn ON) SFFFH(16383)
8 n (System mode) 3A2EH(14894) Resolution 1/16384
2AF8H(11000)
OFF Always OFF (Do not turn ON) 5710H(10000) “
Current / Voltage switch IFFFH(8191) esoluion 0.002mA
esolution V. m
Switch Setup Function 1388H(3000)
No. mA
1to8 |[1to4|5t08 Select current or voltage 0 10 20 22 7
A 4 to 22 mA
- 3FFFH(16383)
voltage input for ch.0 to 7 38E3H(14563)
Resolution 1/16384,
- 2328H(9000) 7
ON | OFF current input for ch.0 to 3 1F40H(8000)
voltage input for ch.4 to 7
. 1174H(4468) .
OFF | ON voltage input for ch.0 to 3 OFAOH(3000) Resolution 0.002mA
current input for ch.4 to 7 0H(0) | mAk
ON | ON current input for ch.0 to 7 F830H(-2000) [0~ 4 10 20 22 7

[Highlighted part is factory default setting.]

Note) Be sure to set dip switches before use. The dip switches must be set while power off, otherwise setting status is not updated.
When the input range is changed, be sure to set current / voltage switch accordingly.
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(2) EH-AYH8M

Specification EH-AYH8M
Current range 0to 22mA /4 to 22mA
Voltage range 0to 10V DC

Number of channels

8 (current or voltage is selected in 4-ch group.)

Current 0.002mA or 1/16384 (14 bits)
Resolution -
Voltage ImV or 1/16384 (14 bits)
Conversion time 8.9ms / 8 channels
Current +0.8% maximum of full-scale
Overall accuracy :
Voltage +0.8% maximum of full-scale
Li 10.2% maximum of full-scale)
fnear errot (range from 0 to 10V and from 0.05 to 22mA)
Output filter Enabled Approx. 200ms maximum (90% arriving time after setting)
Disabled Approx. 18ms maximum (90% arriving time after setting)
Output impedance Current 400Q maximum
P P Voltage 10k Q minimum

Channel and Internal circuit

Photo-coupler insulation

Insulation system

Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC (+20%, -15%) Approx. 150mA (Approx. 400mA at power ON)

External wiring

2-core shield cable (20m (65.62ft.) maximum)

Internal current consumption

70mA maximum

Terminal configuration No. | Signal name Diagram of Internal circuit
E} (1) 1 Voltage-Current
[3] 2+
[ [10] qu 431 I
2
[3] [11] [6] S5+
(3] (2] [7] 6+ ~
(4] [8] 7+ 3
[13]
(5] [9] 24VDC+ 5
14 —
7] [11] - £
16 -
(8] [16] [12] 2
[17] [13] 3-
< [f9] (18] [14] 4- Exte;:;lpﬁf)wer
ﬁ)C:;ing o [15] 5- Internal \24\/ DC| I_
Hﬂ S - (I:)l(l)r::zi (’\ 24V DC
7 -
[18] 24VDC-
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Current / voltage switch

Setting switch Support to analog data and digital data
No. Setup Function
0to 10 VDC
1,2 1 2 Output range setting for ch.0 to 3 v 4
0to 10 VDC 10
ON OFF Resolution 1mV,
OFF | ON 0to 22 mA
ON ON 41022 mA Resolution 1/16384
5
3,4 3 4 Output range setting for ch.4 to 7
OFF OFF 0to 10 VDC
ON | OFF 0 R
OFF | ON 0t0 22 mA 1388H IFFFH  2710H  3FFFH
ON ON 41022 mA (5000) (8191)  (10000)  (16383)
5 5 Output filter
ON Enable ma t
6 6 Resolution 22
. 20
16384 (14 bi)
ON 1mV or 0.002mA 0.002mA
Resolution 1/16384
7 7 (System mode) 0
OFF Always OFF (Do not turn ON)
g L8 (System mode)
OFF Always OFF (Do not turn ON) 0 >

1388H 1D17H 2710H 3A2EH
(5000) (7447) (10000) (14894)

Current / voltage switch . 41022 mA
0 to 3 channel mA
Current 22
I E} 20 -

Volt Resolution

oltage

i 0.002mA Resolution 1/16384
10
Current and voltage switch
4 to 7 channel 4
Current ;
d ° g

Volt F830H OFAOH 1174H 1F40H 38E3H

oltage (-2000)  (3000) (4468) (8000) (14563)

Reference) The images is as follows when the output filter is valid.

(Output filter: Invalid) (Output filter: Valid)

90% 90%

<>
Approx. 200ms

—

18ms or less

[Highlighted part is factory default setting.]
Note) Be sure to set dip switches before use. The dip switches must be set while power off, otherwise setting status is not updated.
When the input range is changed, be sure to set current / voltage switch accordingly.

2-67
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2.8.3 Isolated analog modules
Module features EH-AXG5M (Approx. 0.15kg
) (0.341b.))
Type (Weight)
EH-AYG4M (Approx. 0.15kg
(0.341b.))
Setting switch Dimensions
- (mm (in.))
|’30 (1.181I 95 (3.74) |
-«
Terminal block cover
S
)
)
(=)
=
Terminal block -
Name Description

Terminal block

The terminal block is to connect I/O signals. It is removable type. The screw size is M3.
Use a suitable sized crimping terminal for the screw. The terminal block supports 0.3 to 2mm? (AWG22 to
14). However, recommended cable is from 0.5 to 0.75mm* (AWG20 to 18). If 2 crimping terminals are

connected to one terminal screw, use 0.5mm?” (AWG20) cable.  —
The recommended crimping terminal is indicated as below. 6.4 @}:)
.—@ 7.6
I 6 ,(0.24) (Recommended) QH\
— Handle very carefully since J
:EE@Z (0.24) cable could be detached M3 screw g2 | o
— when screw is loose. Unit: in.

Unit: mm (in.)

Terminal block cover

This is a covert for installing on the terminal block.

Setting switch

configures input range, input filter and resolution mode.

Front view

Indicating contents

OK HS 16b 12b
o 1 2 3

(0)¢ 16b 12b
o 1 2 3

ANAROG OUT [N EEY]

[EH-AXG5M]

OK: Light up when this module is normal

HS:  Light up when this module is high speed conversion mode
Light is turned off when this module is high accuracy mode

16b:  Light up when this module is high resolution mode

12b:  Light up when this module is 12 bit resolution mode

0 to 4: In case of 4 to 22mA range, if input current is less than 2mA the LED of each channel is blinking.

[EH-AYH8M]

OK: Light up when this module is normal

16b:  Light up when this module is high resolution mode

12b:  Light up when this module is 12 bit resolution mode

0 to 3: In case of current range, LED of each channel is blinking when wire breaking or out of data range was
detected.
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(1) EH-AXG5M
Specification EH-AXG5M
Number of channel Differential 5 voltage or 5 current input
Input range Voltage 0to 10 VDC
Selectable by the DIP switch -10to 10 VDC
Current 0 to 22 mA
4 to 22 mA
Resolution High resolution mode 12 bit mode
Selectable by the DIP switch 0to 10V 0to 64000 [0.15625 mV ] 0t04095 [2.442mV ]
-10to 10V -32000 to 32000 [ 0.3125mV ] -2048 t0 2047 [4.884 mV ]
0 to 22 mA 0to 64000 [0.34375 pA] 0 to 4095 (20mA) [ 4.884 pA ]
4 to 22 mA -7111 t0 32000 [ 0.5625 pA ] 0 to 4095 (20mA) [ 3.907 pA ]
. High accuracy High speed
Conversion time
8 ms /5 channel 0.25 ms / 5 channel
Accuracy (FS) At25°C -0.05 to +0.05 %
*1 Temperature coefficient -80 to +80 ppm / °C (0.008 %/ °C)
Input filter 1 kHz
Input impedance Voltage Differential 200 k Q
Current 249 Q)

Warm up time

More than 15 minutes

Absolute maximum ratings

Voltage: -15to 15V~ Current :30 mA*2

Isolation type Channel - internal circuit

Transformer  (1,000V AC, 1 minutes)

Between channels

Transformer  (1,000V DC, 1 minutes)

Weight

Approximately 0.15 kg

External wiring

Removable terminal (M3)

Internal current consumption (5 V DC)

Max. 300mA

External power wiring

None

Wiring

Twisted shield cable (2-pair, less than 20 m)

*1: e.g. Accuracy at 40 °C is calculated as follows,

0.05 % (accuracy at 25 °C) + 0.008 %/ °C (Temperature coefficient) * 15 °C (difference form 25 °C) =0.17 %
*2: It is the momentary current value that does not destroy the resistance in the module.

Terminal configuration No. Signal Diagram of Internal circuit
name
(1] (NO)
(2] (NO)
(3] 0-
[4] 1+
[1] [5] 1JpP
2) G 2-
3 Ul
[4] Ei [8] 3Jp ‘§
(5] [9] 4- S
(6] M4 o | No) £
(7] [15] [11] o+ | " =
[8] L TPy 0JpP : ___t: :
o [0 U713 1- —.;_— 4P
e N ®<
[15] 2JP 2490
[16] 3-
[17] 4+
[18] 4]JP
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Setting switch

Support to analog data and digital data

Switch Setup Function
No.
1,2 1 2 Input range setting for ch.0 to 4
m 010 10 V DC
ON | OFF -10to +10 V DC
OFF | ON 0to 22 mA
ON ON 41022 mA
3,4 3 4 Moving Average data number
OFF | OFF Not use moving Average
ON | OFF 4
O O 16
ON ON 64
5 Resolution
_ High resolution mode (equally 16 bit)
12 bit mode
6 Conversion time
_ High accuracy, 8ms (whole channel)
High speed,0.25ms (whole channel)
7 (System mode)
OFF Always OFF (Do not turn ON)
n (System mode)
OFF

Always OFF (Do not turn ON)

Protection Sheet

23

N
QProtection sheet
(Packing with product)

Put the protection sheet after
setting for safety.

0to 10 VDC

A
FAO0H(64000)
High resolution
7D00H(32000)
OFFFH(4095) /
07FFH(2047) 12 bit
V b
0 5 0
-10to +10 V DC
7D00H(32000) T High resolution
07FFH(2047)
12 bit
-10 0000H(0) V.,
0 +10
(2’s complement)
F800H(-2048)
8300H(-32000)
0to 22 mA
V' S
FAOO0H(64000)
E346H(58182) - -
High resolution
OFFFH(4095)
12 bit
mA
0 20 22
A 4 t0 22 mA
7DO00H(32000)
6F1CH(28444)
High resolution
OFFFH(4095)
12 bit A
E439H(-7111)M 20 22 ?

[Highlighted part is factory default setting.]

Note) In case switch 5 turn OFF and switch 6 turn ON, It is available High resolution and High speed mode (16bit,0.25ms).
Please be careful using this mode because this mode is very sensitive for noise.




Chapter 2 Specifications
(2) EH-AYG4M
Specification EH-AYG4M
Number of channel Differential 4 voltage or 4 current output
Output range Voltage 0to 10 VDC
Selectable by the DIP switch -10to 10 VDC
Current 0 to 22 mA
4 t0 22 mA
Resolution High resolution mode 12 bit mode
Selectable by the DIP switch |0 to 10 V 0to 64000 [0.15625 mV ] 0t04095 [2.442mV ]
-10to 10V -32000 to 32000 [0.3125mV ] -2048 t0 2047 [4.884 mV ]
0to 22 mA 0to 64000 [0.34375 pA] 0 to 4095 (20mA) [ 4.884 pA ]
4 t0 22 mA -7111 t0 32000 [ 0.5625 pA ] 0 to 4095 (20mA) [ 3.907 pA ]

Conversion time

0.25 ms / 4 channel

Accuracy (FS) At 25°C

-0.1 % to +0.1%

*1

Temperature coefficient

-80 to +80 ppm / °C (0.008 %/ °C)

Input impedance Voltage

More than 1 k Q

Current

Less than 600 Q

Warm up time

More than 15 minutes

Absolute maximum ratings

Voltage:-15to 15V Current :24mA

Isolation |Channel - internal circuit Transformer isolation (1,000V AC, 1 minutes)
Between channels Transformer isolation (1,000V DC, 1 minutes)
Weight Approximately 0.15 kg

External wiring

Removable terminal (M3)

Internal current consumption (5 V DC) *2

Max. 730mA

External power wiring

None

Wiring

Twisted shield cable(2-pair, less than 20 m)

*1: e.g. Accuracy at 40 °C is calculated as follows,

0.1 % (accuracy at 25°C) + 0.008 %/ °C (Temperature coefficient) * 15 °C (difference form 25 °C) = 0.22 %
*2:480mA ( All channel output 10V voltage output with 10kQ impedance )

600mA ( All channel output 10V voltage output with 1kQ impedance )
600mA ( All channel output 11mA current output )
730mA (All channel output 22mA current output )

Terminal configuration No. | Signal name Diagram of Internal circuit
(1] (NC) i
[2] (NC) -
31 0- Lvor
I Volta ge load
| [4] MNC) i o [,] lktoIMQ
1- 1
" [10] kl i D Current load
2 my M) YT S Fowan
(3] [7] 2-
[12]
(4] [8] (NO) :
[13] 9 3 5
Bl [14] b1 - 2 Voltage output
[6] [10] (NO) % and current output
m [ 1 Lo v i e e
01| i) | 10+ £
(8]
U711 113 V1+ :
ol : Va+
Scr‘ew for [18] [14] n+ | r o N AT
fixing [15] V2t : . [;]
[17] V3 + 4[>_T_013+D
[18] 13+ — i




Chapter 2

Specifications

Support to analog data and digital data

Setting switch
No. Setup  |Function
1,2 1 2 Output range setting for ch.0 to 3
m 010 10 V DC
ON | OFF -10to 10 VDC
OFF ON 0to 22 mA
ON ON 41022 mA
3,4 3 4 Slew Rate
O O OFF
ON | OFF 0.1 sec.
OFF | ON 1 sec.
ON ON 10 sec.
5 5 Resolution
OFF High resolution mode (equally 16 bit)
12 bit mode
6 (System mode)
Always OFF (Do not turn ON)
7 (System mode)
Always OFF (Do not turn ON)
8 (System mode)

Protection Sheet

Always OFF (Do not turn ON)

Protection sheet
(Packing with product)

Put the protection sheet after
setting for safety.

vt 0to 10 VDC
10
12 bit
5 High resolution
0 »
07FFH OFFFH 7D00H FAOOH
(2047) (4095)  (32000) (64000)

-10to +10 VDC

Va
. . +10 ;
Signed 16 bits 12 bit
(2’s complement) . .
High resolution
8300H  F800H
(-32000)  (-2048) R
0 O07FFH 7DO00H ™
(2047)  (32000)
-10
mA 4 0to 22 mA
22
20
12 bit
10 High resolution
0 »
OFFFH E346H FAOOH
(4095) (58182)  (64000)
ma t 4to 22 mA
22
20
12 bit High resolution
10
4
E439H OFFFH 6F1CH 7D0O0OH
(-7111) (4095) (28444)  (32000)

[Highlighted part is factory default setting.]
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2.8.4 RTD input analog module

EH-PT4

Module features

Type (Weight)

EH-PT4 (Approx. 0.18kg (0.411b.))

Dimensions (mm (in.))

I’30 (1.18)I 95 (3.74)
w~
Terminal block
cover
o~
)
<
(]
[ : =
Setting switch : .
Terminal block /
Name Description

Terminal block

connected to one terminal screw, use 0.5mm?* (AWG20) cable.

The terminal block is to connect I/O signals. It is removable type. The screw size is M3.
Use a suitable sized crimping terminal for the screw. The terminal block supports 0.3 to 2mm? (AWG22 to
14). However, recommended cable is from 0.5 to 0.75mm* (AWG20 to 18). If 2 crimping terminals are

—

s»

The recommended crimping terminal is indicated as below. 6.4
,(0.24) (Recommended) QH\
— Handle very carefully since J
:IE@Z (0.24) cable could be detached M3 screw gy | o
— when screw is loose. . Unit: in.
Unit: mm (in.)
Terminal block cover | This is a covert for installing on the terminal block.
Setting switch Selects RTD type and range according to your system.
Resistance temperature | Switch setup
detector
Measuring temperature
range
1 2 3 4 5 6 7 8
Pt100
ON | ON | OFF | OFF | ON | OFF | OFF | OFF
-20 to 40°C
Pt100
OFF | OFF | ON | OFF | OFF | ON | OFF | OFF
-50 to 400°C
Pt1000
250 to 400°C OFF | OFF | OFF | ON | OFF | OFF | ON | OFF

Be noted that temperature data is undefined value if configured as other than above.
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Specification

EH-PT4

Applicable resistance thermometer

Platinum resistance thermometer Pt100 (JIS C 1604-1989) / Pt1000

Temperature conversion data

Signed 15 bits

-20 to 40°C
© +0.1°C @25°C (+0.5°C @0 to 55°C)
(Pt100)
-50 to 400°C
Accuracy *1 (Ptl(?O) 1+0.6°C @25°C (£3°C @0 to 55°C)
-50 to 400°C
+0.8°C @25°C (+6°C @0 to 55°C)
(Pt1000)

Measuring temperature range

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

Number of Input channels

4

Conversion time

Approx. 1s/4 channels

Channel and Internal circuit

Photo-coupler insulation

Insulation system
Y Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC

External wiring

Shield cable

Unused terminal processing

Temperature conversion data is H7FFF

External wiring resistance

Total resistance of 4 channels 400 Q at the maximum

Additional function

Linearization

Error detection *2

Data is H7FFF if measured value exceeds -51°C or 410°C

Wire breakage processing

Temperature conversion data is H7FFF

Internal current consumption

160mA maximum

*1 The accuracy indicates the value of 10 minutes after power up. The value may become slightly higher immediately after

power up. Also check the resistance thermometer in advance because small error could exist in RTD.
*2 If Ax or Bx cable is open, data will be H7FFF. If bx cable is open, data will be undefined value.

Terminal configuration No. Signal Diagram of Internal circuit
name
(1] b0
[2] B0 N
(1 0 [4] Bl
2] (10] [5] b2
11
o] [11] (6] B2
[12] [7] b3 =
4 =
; [13] [8] B3 %
[14] [9] 24V DC+ =
(6] [10] A0 g
o (1] [11] N.C. 2
. [16] [12] Al -
|Ste) [17] [13] N.C.
[9] 14 A2 i
Screw for el {15} N.C. 0
fixing i
[16] A3 T24 vDCL
[17] N.C. U
[18] 24V DC-
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EH-RTD8

Module features Model name EH-RTDS8

Weight Approx. 0.15 kg

Dimensions (mm (in.))

Terminal block 30(L18)
Mode setting cover : 95 (3.74) |
DIP switch - I
S
o
)
<
(=)
=
Terminal block ~
Item Detail explanation
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.
,—@ . (Recommended)
_ Handle very carefully since
cable could be detached
6y when screw is loose.
Unit : mm
Terminal block cover This is a covert for installing on the terminal block.
Mode setting DIP switch This switch is to configure parameters of EH-RTD8. Refer to page 2-77 for further information.
Front view Indicating contents
The status of module and input signal are indicated in this LED.
ok 2w ave hs THECLSE Green : Normal status
2 ; : 3 2W: Green : 2-wire mode / Off : 3-wire mode
AMB : Green : -40 to 60°C mode / Off: -200 to 850°C mode
PT INPUT . . . . .
HS: Green : High speed conversion time (0.5s) / Off : Normal conversion time (1.6s)
Oto7: Blinking red : Open-wire or out-of-range is detected in corresponding channel number (0.5s cycle)
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Item Specification
Type EH-RTD8
Supported RTD type PT100 / PT1000 (3-wire or 2-wire)

Number of channel

6 (3-wire) or 8 (2-wire)

Temperature range

-200 to 850°C or -40 to 60°C

Resolution

°C conversion

°F conversion PT4 compatible

-200 to 850°C : 0.1°C

-328 to 1562°F : 0.1°F -60 to 410°C : 15 bits

-40 to 60°C : 0.02°C

-25t0 45°C : 15 bits

Conversion time

1.6s (all channels) or 0.5s (all channels)

Max. £0.5°C (measured temperature under 380°C)

flccuracy Standard accuracy (25°C) Max. £0.8°C (measured temperature over 380°C)
Temperature coefficient +0.01% / °C (FS)*2 (+0.1°C/°C)

Measurement current 0.18mA

Diagnostic error LED LED blinking at error channel

(Wire breaking) Conversion value H7FFF

Input filter None or moving average 16 times

Warm-up time *3

1 minute

Isolation Channel to internal circuit Photo coupler

Between channels Not isolated
Weight Approximately 0.15 kg
External wiring Removable terminal (M3)
Internal current consumption (5V DC) Max. 300mA
External power None

Wiring

Twisted shield cable, wiring resistance Max. 5Q (Max. 100m of 22AWG)

*1 Example : Measuring under 380°C in ambient temperature 35°C.(under noise-free environment)
0.5°C (standard accuracy) + 0.1°C/°C (temperature coefficient) x 10 (difference to 25°C) = £1.5°C

*2 Full scale is -200 to 850°C.

*3 It is the time for data to be stable after power on.

Terminal layout Internal circuit
No. Signal name |
OK 2W AMB HS 2-wire 3-wire : @' \
0o 1 2 3 @ A0 AO i
4 5 6 7 /
@) Al )
PT INPUT EH-RTD8 |
® B2:B3 Bl
@ A4 A2 | \
) ® A5 b2 /
) ® B6-B7 B3 )
® NG NC Ad : 3
o ) NC b4 A6 %
c
v 2 = > B6-7 Joi
® BO-Bl1 BO £
® @ A2 Al
@ ® w A3 bl = AS A l/
® B4:B5 B2
® A6 A3 BS
© 2 o A7 b3 >_77|77
NC B4 bs 1
@ NC A5 Y .
NC b5
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Dip switch settings

Please set the DIP switch before use. If changing the DIP switch while power on, the setting is not changed.

No. | Setting I Function
SWI-1 Wiring type 3-wire
2-wire
SW1-2 Temperature range °C conversion : -200 to 850°C
°F conversion : -328 to 1562°F
EH-PT4 compatible : -60 to 410°C
°C conversion : -40 to 60°C
°F conversion : -328 to 1562°F
EH-PT4 compatible : -25 to 45°C
SW1-3 Input filter None
16 times moving average
SW1-4 Conversion time 1.6s
0.5s
SW1-5 Temperature unit °C
°F
SWI1-6 EH-PT4 compatible mode Disable
Enable
SW1-7 For system use Set always OFF
SW1-8 For system use Set always OFF
SW2 Sensor type Pt1000
Pt100
Black colored statuses are factory default settings.
Conversion table
Range Input convecrsion conV:rsion P compatible Remarks
Under -32768 -32768
-200°C (H8000) (H8000) HTFRE
-200°C -2000 -3280 H7FFF | Measurement minimum
-60°C -600 -760 HF666 | PT4 range minimum
-200 to 850°C 0°C 0 320 H0000
410°C 4100 7700 H4199 | PT4 range maximum
850°C 8500 15620 H7FFF | Measurement maximum
5 32767 32767
Over 850°C —_— (HTFFT) H7FFF
Range Input convfrsion conv:rsion  compatbi Remarks
o -32768
Under -40°C (H5000) H7FFF
-40°C -4000 H7FFF | Measurement minimum
-25°C -2500 HDS800 | PT4 range minimum
-40 to 60°C 0°C 0 *1 HO0000
45°C 4500 H4800 | PT4 range maximum
60°C 6000 H7FFF | Measurement maximum
Over 60°C (Hii‘;i‘; H7FFF

*1:

Same as -200 to 850°C.
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2.8.5 Thermocouple input analog module

EH-TCS8
Module features Type (Weight) | EH-TC8 (Approx. 0.16kg (0.351b.))
Dimensions
(mm (in.))
|’30 (1.181I 95 (3.74) |
Terminal block K3
cover
o
)
Lk
o
t ] =
Setting switch : .
Terminal block /
Name Description

The terminal block is to connect I/O signals. It is removable type. The screw size is M3.
Use a suitable sized crimping terminal for the screw. The terminal block supports 0.3 to 2mm? (AWG22 to
14). However, recommended cable is from 0.5 to 0.75mm* (AWG20 to 18). If 2 crimping terminals are

Terminal block

connected to one terminal screw, use 0.5mm? (AWG20) cable.  —
The recommended crimping terminal is indicated as below. 6.4 @:‘F)

7.6

'.=v@ 6 }(0.24) (Recommended) g N
H/

— Handle very carefully since
:E@Z (0.24) cable could be detached M3 screw gy | o
— when screw is loose. - Unit: in.

Unit: mm (in.)

Terminal block cover | This is a covert for installing on the terminal block.

Selects thermocouple types and Celsius/Fahrenheit, etc.

Setting switch

Front view Indicating contents

OK LED ON: the module is operating in normal condition.
0 to 7 LED OFF: analog signal is operating in normal condition.

0 to 7 LED Flash : Error status in corresponding number of channel.
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Specification

EH-TC8

Applicable thermocouple types (selectable)

Conforms to JIS C 1602-1995 Type K,E,J,T,B,R,S,N

Temperature conversion data

Signed 15 bits

Type Accuracy guaranteed range Input range

-200 to 1200°C  0.4% (FS) -270 to 1370°C

E -200 to 900°C  0.3% (FS) -270 to 1000°C

J -40 to 750°C  0.3% (FS) -270 to 1200°C

Measuring temperature range T 2200 to 350°C  0.8% (FS) 2270 to 400°C

and accuracy *1

B 600 to 1700°C  1.0% (FS) 0 to 1820°C

R 0to 1600°C  1.0% (FS) -50 to 1760°C

S 0 to 1600°C  1.0% (FS) -50 to 1760°C

N -200 to 1200°C  0.4% (FS) -270 to 1300°C

Cold junction temperature error *2

+2°C maximum (Ambient temperature 15 to 35°C)
=+3°C maximum (Ambient temperature 0 to 55°C)

Resolution 0.1°C/0.1° F (KEJT,N) 10°C/1.0°F (B,R,S)
Number of Input channels 8
Conversion time 108/860ms

Channel and Internal circuit

Photo-coupler insulation

Insulation system
Y Between channels

No insulation

External connection

Removable type screw terminal block (M3)

External power supply

24V DC £10% 100mA at the maximum

External wiring *3

Shield cable

Internal current consumption

70mA maximum

. Over upper limit value /
Error detection . . .
Breaking wiring detection

Data: H7FFF (corresponding number LED flashes.)

Under lower limit value

Data: H8000

Specifications

*1 The sum of accuracy of each sensor and the cold junction temperature error is the overall accuracy. Note that thermocouple
device includes small level of error.
*2 Error is the value of 10 minutes after power up. Error may increase slightly due to quick change of ambient temperature.
*3 The maximum length of thermocouple wire is 100m (328ft.), however, it depends on environmental conditions.
Terminal configuration No. | Signal name Diagram of Internal circuit
[1] CHO(+) ,
[2] CHI (+) Use a shield cable.
Thermocouple CHOM) A
(3] CH2(+) < ( ( ) CHO(—)\!J
[4] CH3(+) O
(1] T\ \9,
[10] (5] CH4(+)
[2] (6] CH5(+ Thermocouple CHI()
53] [11] ) A—n A
ny |7 CH6(+) ] ]| ek -
[4] (03] [8] CH7(+) —=X Y 5
5] (14 [9] 24V DC+ e
H <
[6] s [10] CHO() Thermocouple C".”(*')r\ g
. 01 [ CHI(-) < ( ) ( ) .Y > ki
8] (16l [ [12] CH2(-) Y O
[17] [13] CH3(~) N
[9] [ ] CHa Class D grounding — 24V DG +
Screw for (18] 14 HA() Internal |—|
fixing [15] CHS5(-) T power
[16] CH6(-) sy 50 circuit ||
[17] CH7(-)
(18] 24V DC-
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Item Switch setup Setting contents
Thermocouple sensor types 1 2 3
(Common to all channels) O O O Type K

ON OFF OFF | TypeE

OFF ON OFF | Type]

ON ON OFF | TypeT

OFF | OFF ON | TypeB

ON OFF ON | TypeR

OFF ON ON Type S

ON ON ON Type N

Celsius (°C) / Fahrenheit (°F) 4
switching O Celsius (°C)
(Common to all channels) ON Fahrenheit (°F)
Data updating cycle 5
O 860ms
ON 108ms
Internal cold junction 6
compensation O Cold junction compensation; Valid
ON Cold junction compensation; Invalid
(System mode) 7
O Always OFF (Do not turn ON.)
8
O Always OFF (Do not turn ON.)

[Highlighted part is factory default setting.]

Note) Be sure to set dip switches before use. The dip switches must be set while power off, otherwise setting status is not updated.
When the input range is changed, be sure to set current / voltage switch accordingly.

Reference

If the internal cold junction compensation is disabled and high accurate ice-bus is installed externally, higher accuracy
of temperature measurement would be achieved.
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|2.9 Special modules
2.9.1 Positioning module : EH-POS

Module features

Type (Weight) | EH-POS (Approx. 0.17kg (0.371b.))

N

DIP switch

Dimensions
(mm (in.))

30(1.18) 95 (3.74)
Reset switch 1

Positioner connector

1/0 connector

100 (3.94)
[]

(']

Name

Description

Reset switch

Hardware-reset switch.

Positioner connector

This is used for connecting a special programming console called positioner.

1/0 connector

This is a connector (20 pins) for the pulse output and the external control input.
Applicable connector

Manufacturer: Sumitomo 3M

Connecting system: 10120-3000VE (Soldering type )

Shell: 10320-52F0-008 (or equivalents)

DIP switch

Switches the choice of pulse output method (CW/CCW or CK/Direction switching), output logic
(positive/negative logic), and whether external input signal is in or not.
Turn off the power and remove the module out of the base to change the setting.

Purpose Applied switch

Explanation

Choice of
pulse output method
Bit 1-2

Clock pulse / Direction signal output (Positive logic)

Clock pulse / Direction signal output (Negative logic)

CW/CCW pulse output (Positive logic)

CWI/CCW pulse output (Negative logic)

Purpose

signal

Choice of (COIN) is in or not

Applied switch Explanation
Positioning complete external input ON ! COIN signal
ON

+ Direction overrun external input signal
Choice of (+0.RUN) is in or not

- Direction overrun external input signal
Choice of (-0.RUN) is in or not

Bit 4 1232556 No COIN signal
eix OFF ‘ +0.RUN signal
Bit 5 1234936 ON No +0.RUN
ON OFF ‘ -0.RUN signal
Bit 6 1234 55 ON No -0.RUN signal

Always use Bit 3 with OFF.




Chapter 2

Specifications

Specifications

Item Specification
Number of control axes 1 axis
Highest frequency 400 k pulse/s
Positioning data | Capacity 256 points

Setting procedure

Sequence program
Positioner (Note, a positioner is optional.)

Positioning

Method

Absolute system
Absolute system + Increment system
Increment system

Positioning instruction

Pulse specifying
um specifying
inch specifying
degree specifying

Eal A e Rl A o

Speed instruction

Automatic, manual, and homing
6.25 pulse/s to 400 k pulse/s
um/s, inch/s, degree/s input function

Speed stage

10 stages

Acceleration and
deceleration system

Trapezoid acceleration and deceleration
S-curve acceleration and deceleration (3-stage acceleration and deceleration)

Acceleration and
deceleration time

1to 65,535 ms

Backlash

0 to 255 pulse

High and low limit setting

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

Pulse output method

1. Pulse chain (CW/CCW)

2. Clock + direction signal (CK/Direction)
(DIP switch No.1 and No.2 set the choice of pulse output system and the
switching of each positive and negative logic.)

Pulse output procedure

Open collector output (Photo-coupler insulation)
Line driver output (Photo-coupler insulation)

Homing function

Free home position

Low speed homing

High speed homing 1

High speed homing 2

Absolute value encoder homing

IR N

Teaching

Possible

Manual (JOG) operation

Pulse output by manual input signal

Operation when CPU has stopped

Operation is possible via /0 set or using the positioner

Absolute value encoder input

Supports to X series / = |1 series by Yasukawa Electric Co. and P series by
SANYO electric Co.

Internal current consumption

300mA maximum

Note

(continued on the following page)
- When the CPU is stopped during operation, the motor decelerates and stops.
- The maximum travel per one movement is 2,147,483,647 pulses. If the operation is performed exceeding

the maximum travel, the motor decelerates and stops at the maximum travel position.
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Specifications (continued from the preceding page)

Item Specification
Output | Pulse chain (CW/CCW) output 1. Open collector output photo-coupler insulation (30 V DC at the maximum, 30
Clock + Direction signal mA resistive load)
(CK/Direction) pulse output 2. Line driver output photo-coupler insulation (5 V DC)
Maximum leak current 100 pA
Maximum voltage drop at ON 0.8 V at the maximum (at output current 30 mA)
Input Input voltage 10.8t030 vV DC

Input impedance

Approx. 2.2 kQ

Input current

10 mA (24 V DC) maximum

Operating

Minimum ON voltage

9V

voltage

Maximum OFF voltage

3.6V

Inputlag |ON > OFF 1 ms maximum
OFF > ON 1 ms maximum
Polarity Only encoder signal input uses the plus common inside the unit,

and other inputs do not specify polarity.

Insulation system

Photo-coupler

A) Specifications of Positioner connector (CN1): conforms to RS-422

Terminal configuration No. Signal Signal name Diagram of Internal circuit
1 Do - Driver output - i
2 Do + Driver output + Ig,tfcrﬂil :
3 Ri - Receiver input - -12V§T 8 |
p— 4 Ri + Receiver input + GND‘_ ;
1 o
== 5 5V DC + +5V vt 05 2
= 6 oV GND ] : E
—=]|8 7 oV GND svhk L T !
8 12V DC- 12V —;‘J
GNDl_ i
B) Specifications of 1/0O connector (CN2)
Terminal configuration No. Signal Signal name Diagram of Internal circuit
1 5V DC+ Pulse output power
2 Y, supply
3 CwW Open collector pulse
4 cCcwW output
5 CW + Ir_1terr_1a| :
6 CW - Line driver pulse eredtt 41, —Q1
7 CCW + output __? D{:g—@ 3,4
1 11 8 CCW - sv LEZ [> ) -
: Shu Encoder C phase - 58
10 C- :
11 PS - Encoder position
12 PS + signal
10 20 13 COIN Positioning complete
14 PROG Home position LS
15 + 0.RUN + Overrun
16 - 0.RUN - Overrun
17 MODE - SEL | Control mode switch
18 M -CW Manual CW
19 M - CCW Manual CCW
20 24V DC + | Control power supply




Chapter 2 Specifications

2.9.2 High speed counter module : EH-CU/CUE

Module featur

es Type (Weight) | EH-CU (0.16kg (0.351b.))

EH-CU: 2-ch High

counter, EH-CUE: 1-ch High speed counter EH-CUE (0.16kg (0.35 Ib.))

Dimensions
(mm (in.))

30 (1.18) 95 (3.74) |
Reset switch _ !
-
g
connector b =
o 88
g .
N
Setting DIP switch
Name Description

Reset switch

The module is reset if this switch is pressed.

Wiring connector

This is a connector with 30 pins (15x2 lines) for connecting the external wiring.
(Note) In EH-CU, common to 2 channels
Applicable connector on the module side

Manufacturer: Hirose Electric Co.

Type: HIF3BA-30PA-2.54DS (30 pins male)
Applicable connector on the wiring side

Manufacturer: Hirose Electric Co.

Type: HIF3BA-30D-2.54C (30 pins connector)

HIF3-2226SCC (connector pin)
HIF3-TB2226HC (crimp tool)
HIF3--30CV (connector cover)

Setting DIP switch

The dip switches are to configure several parameters of EH-CU/E.
Be sure to set dip switches while power off.

LED name

Front view LED name Details Color
PW Lighted when the power is ON and the module operates regularly. Green

1A 1B IM PW ER Lighted when the hardware error of the module occurs. Red
2A 2B 2M ER 1A Lighted depending on ON/OFF of the A-phase input signal of Channel 1. Green
o 1 2 3 1B Lighted depending on ON/OFF of the B-phase input signal of Chnnalel. Green
couNTER IIETE<VIll 1M Lighted depending on ON/OFF of the marker input signal of Channel 1. Green
EH-CU (2-ch type) 2A Lighted depending on ON/OFF of the A-phase input signal of Channel 2. Green
2B Lighted depending on ON/OFF of the B-phase input signal of Channel 2. Green
1A 18 IMPW 2M Lighted depending on ON/OFF of the marker input signal of Channel 2. Green
ER 0 Lighted depending on ON/OFF of YO0 output terminal. Green
0 1 1 Lighted depending on ON/OFF of Y1 output terminal. Green
ConTERIIESICVEN 2 Lighted depending on ON/OFF of Y2 output terminal. Green
EH-CUE (1-ch type) 3 Lighted depending on ON/OFF of Y3 output terminal. Green

“ER” LED lights up for an instance if the reset switch is pressed down. That is no error.
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Purpose

Applied switch

Bitl

Select the counter mode
(Common between

ey

OFF | OFF

Explanation

2-phase counter (100 kHz at the maximum)

1-phase counter (CW, CCW)

channels) Bit 1-2 10 ®]5=1 1-phase counter (CK, UP/DOWN)
ON | ON |2-phase multiplied by 4 counter (25 kHz at the maximum)
Purpose Applied switch Explanation
QNQHQQQQQQQ Channel 1 Detects the marker at the input OFF edge.
Bit 3 12345678091 ON | Channel 1 Detects the marker at the input ON edge.
Select the marker polarity
@NQH!QQQQQ Channel 2 Detects the marker at the input OFF edge.
Bit4 123456780100 ON | Channel 2 Detects the marker at the ON edge.
@“‘QHQ&HQQH (0]== 1 Channel 1. Stops counting while the CPU module stops.
Select counting operation Bit5 12345078910 ON | Channel 1 Keeps counting while the CPU module stops.
during STOP @NQHQQQQQH 0)== | Channel 2 Stops counting while the CPU module stops.
Bit 6 12345678910 ON | Channel 2 Keeps counting while the CPU module stops.
@NQQQQQ!QQ 0]Z= 1 Channel 1 Normal counter
Select normal counter/ Bit7 e ON | Channel 1 Ring counter
ring counter @NQHQQHQQH Channel 2 Normal counter
Bit 8 12345678910 ON | Channel 2 Ring counter
ON 0]== | Normal operation
Select the test mode ) QQHQQQQQQ
Bit9 12345678910 ON | Test mode (Program for checking is started up.)

Always use Bit 10 with OFF.
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Specifications

Item

Specification

Type

EH-CU EH-CUE

Number of channels

Number of counts at the maximum

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

Maximum frequency

100 k Hz (25 k Hz at multiplied by 4)

Count mode

Select by setting of DIP switch. (EH-CU is common to both channels.)
2-phase, 1-phase (CW/CCW, CK, U/D), 2-phase multiplied by 4

Differential input current

4 mA minimum

Differential input voltage

12 to 24V DC
Minimum ON voltage 10v DC
Minimum OFF voltage 4v DC

Insulation system

Photo-coupler

Number of input [A:A, CW, CK

points B:B, CCW, U/D

3 points /CH M: Marker (z)

Phase difference of each channel (A — B) during 2-phase counting
+45° to +125° when up, -45° to -125° when down

Minimum counter pulse width

ON: 4 us, OFF: 4 us

Minimum marker pulse width

10 ps (detected at ON edge)

External wiring method

30-pin connector

External wiring

Wired with twisted pair cables and batch shielded cables

Output voltage

12/24 V DC (30 V DC at the maximum)

Load current

20 mA / point at the maximum

Output method

Open collector output

Minimum load current

1 mA

Output delay time | ON — OFF

1 ms maximum

OFF — ON

1 ms maximum

Voltage down at ON

1.5 V at the maximum

Number of external output points

4 2

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 at the maximum

Polarity

(-) common within the module

External power supply

12/24 V DC (30 V DC at the maximum)

Insulation system

Photo-coupler

Internal current consumption

310mA maximum
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Specifications of 1/0 terminal

EH-CU Terminal No. CH2 No. CH1
configuration

Meaning of signal

Connects to a 12 to 24V DC power supply at

16 Vin A 1 Vin A . .
using voltage input.

17 A®) 2 A(+) Connects (+) polarity at using differential input.

Phase A

Connects an open collector signal at using
18 A(-) 3 A(-) voltage input.

Connects (-) polarity at using differential input.
RESETQ) 19 Vin B 4 Vin B Connect's a 12 to 24V DC power supply at using
voltage input.
chz cHl 20 B (+) 5 B (+) Phase B Connects (+) polarity at using differential input.
(= Connects an open collector signal at using
21 B (-) 6 B(-) voltage input.
16| [[loof 1 . L -
99 Connects (-) polarity at using differential input.
O O -
8 8 2 | vinM 7 vin M \(f(;)l:ge:tisnaultz to 24V DC power supply at using
cn 188 ge Input.
59 22 | M(#H) | 8 | M(#) Connects (+) polarity at using differential input.
00 Marker
e Connects an open collector signal at using
30| 6.6 15 24 M (-) 9 M (-) voltage input.
— Connects (-) polarity at using differential input.
EH-CU 25t027N.C. | 10to 12 N.C. Connect nothing.
28 Y2 13 YO Coincidence output. Connects to the other input.

29 Y3 14 Y1 Output | Coincidence output. Connects to the other input.

(-) common for coincidence common.
Commons 1 and 2 are independent.

Note: Pin No. defined in EH-CU does not accord with pin No. defined by connector maker.

30 Com2 15 Coml
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EH-CUE Terminal No. CH2 No. CH1 . .
) . Meaning of signal
configuration
16 N.C. 1 Vin A annects toa _12 to 24V DC power supply at
using voltage input.
.C. + + i i i ial i .
17 N.C 2 A(+) Phase A Connects (+) polarity at using differential input
Connects an open collector signal at using
18 N.C. 3 A(-) voltage input.
Connects (-) polarity at using differential input.
RESET()
19 NC. 4 Vin B annects toa .12 to 24V DC power supply at
using voltage input.
CH2 CH1
20 N.C. 5 B (+) Connects (+) polarity at using differential input.
= Phase B
Connects an open collector signal at using
16/ looll 1 21 N.C. 6 B (-) voltage input.
s Connects (-) polarity at using differential input.
O O
§ § 29 NC. 7 Vin M annects toa _12 to 24V DC power supply at
cna| 188 using voltage input.
O O
§§ 23 N.C. 8 M (+) Marker Connects (+) polarity at using differential input.
R ) Connects an open collector signal at using
30| floof 15 24 | N.C. 9 | M() voltage input.
— Connects (-) polarity at using differential input.
EH-CUE 25t027 N.C. | 10to 12 N.C. Connect nothing.
28 N.C. 13 YO Coincidence output. Connects to the other input.
29 N.C. 14 Y1 Output | Coincidence output. Connects to the other input.
30 N.C. 15 Coml (-) common for coincidence output

Note: Pin No. defined in EH-CUE does not accord with pin No. defined by the connector maker.
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2.9.3 Serial interface module : EH-SIO

Module features Type (Weight) | EH-SIO (Approx. 0.13kg (0.291b.))
Dimensions
(mm (in.))
Reset switch
30 (1.182 95 (3.74) |
7|
RS-232C connector (Port 1) x~
- o
S
RS-232C connector g’ G
~— o
Port 2 - <:|
(selectable)
\ RS-422/485 connector |§|
A2
Communication setup switch
Name Description
Reset switch The module is reset if this switch is pressed.
Port 1 RS-232C port Connects a transmission channel of RS-232C.
Port 2 RS-232C port Connects a transmission channel of RS-232C.
RS-422 / 485 port Connects a transmission channel of RS-422 / 485.
Communication setup switch Sets specifications of communication with external devices. Set the module correctly after
confirming the specification of communication of the external device. Turn off the power
supply and remove the module from the base to set it.

LED display
Front view Name Details Color
LNK [Lights up in the simple data link mode. Green
WDE Lights up when microcomputer error (serious error) occurs. (Common to port 1/ Red
port 2)
MDE [Lights up when module error (serious error) occurs. (Common to port 1/ port 2) Red
Lights up when error (warning) such as command error occurs. (Common to port
CDE Red
1/port 2)
SD1 [Flashes while data is transmitted from port 1. Green
LNK WDE MDE CDE ashes whil 1 es d s
SD1 RDL SD? RD? RD1 [Flashes while port 1 receives data. reen
MBL1 HP1 MB2 HP2 MBL1 [Lights up when Modbus-RTU is set in port 1. Green
MS1 MS2 422 HP1 |Lights up when H-protocol is set in port 1 (not available with EHV+). Green
SERIAL /O MS1 |Lights up when Modbus-RTU master is set in portl. Green
SD2 [Flashes while data is transmitted from port 2 Green
RD2 |Flashes while port 2 receives data. Green
MB2 |[Lights up when Modbus-RTU is set in port 2. Green
HP2 |Lights up when H-protocol is set in port 2 (not available with EHV+). Green
MS2 |Lights up when Modbus-RTU master is set in port2. Green
422 |Lights up when RS-422/485 is set in port 2. Green
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Communication setup switch

Setting

Details

Communication speed setup
- DIP Sw1 is for port 1 setup
- DIP Swz2 is for port 2 setup

Bit 1, 2, 3, and 4 are used for the communication speed setting.

ON

123456738

Communication speed

OFF Do not set these patterns.
OFF
OFF
OFF N | ON [1,200bps
2,400 bps
| ON_ [eTSall ON | 4,800 bps
9,600 bps
| ON [ 19,200 bps
38,400 bps
57,600 bps

Do not set these patterns.

setup

- DIP Sw1 is for port 1 setup.
- DIP Swz2 is for port 2 setup.

Transmission letter configuration

ON

12345678

Communication format setup

Data length

Stop bit Type of parity

7

2 Even number

Odd number

Even number

Odd number

None

None

Even number

|oo|o|oo| NN~

N NE LN

Odd number

Select of I/F of port 2
communication (Only DIP Sw2)

ON

12345678

Bit 8 is used for selecting I/F of port 2 (RS-232C or RS-422 / 485)
(RS-422 / 485 is decided according to external wiring.)

Bit8 Select I/F of Port 2 communication
RS-232C port
ON RS-422 / RS-485 port

RS-232C connector

[Note] The system uses DIP Sw1(Bit8). Do not turn on it.

External view of connector | No. Signal Signal name Diagram of Internal circuit
1 SG Signal grounding
1SG
1 2 CD | Career detection 77;
—o< l— 2CD
3 CS Transmittable
o - & —<}——3cs
4 ER Data terminal ready § D 4ER
1 5 SD | EH-SIO transmitting data % —{>o——55D
6 RD | EH-SIO receiving data s oy SR
—o< l— 7DR
8 7 DR Data set ready
—| >o——— 8RS
8 RS Transmitting request
RS-422 / 485 connector
External view of connector | No. Signal Signal name Diagram of Internal circuit
1 SD+ EH-SIO transmitting data +
1SD+
J?_ 1 2 SD—  |EH-SIO transmitting data — ‘[X 2SD-
D, 5
D, 3 RD~+ |EH-SIO receiving data + 2 3 RD+
D, g 4RD-
4 RD— | EH-SIO receiving data — S
g . iving g 110Q 5 TERM
J 6
N ( .
o) 5 TERM | For terminator F 6 SG
6 SG Signal grounding
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Functional specifications

Item Specification

Mounting position Basic base and Expansion base (cannot mount on Remote base)

The number of units to be mounted | Unlimited within the range of power supply capacity of the power module.

Supporting communication mode No protocol (General purpose communication), Modbus mater (RTU)

Communication specifications

Item Specification
Port 1 RS-232C
Interface
Port 2 RS-232C or RS-422/485
Transmission speed Selectable from 4,800/ 9,600 / 19,200 / 38,400 / 57,600 bps
Transmission system Bit serial system (Transmitted from the lowest bit of transmission signal)
Synchronization Asynchronous
Start bit
Parity bit

(Including, None / Even, Odd)
—— Stop bit (1 or 2)
v Transmission data (7 or 8) vV
[ PIZ 77z [Z[Z]27] ] ]

Transmission character
configuration

Input buffer 1,024 bytes / port
Output buffer 1,024 bytes / port
Error control Overrun error, framing error, parity error, input buffer full, message error, timeout error

Connectionmode [1:1

RS-232C T issi .
ransmission 15 m (49.37ft.) (Maximum)
port distance
Connector RJ-45 connector

Connection mode |1:N (N : 32 units at the maximum)

RS-422 /485 | Transmission

port distance 500 m (548.61yd.) (Maximum)

Connector Attached with the module (BL3.5/6F by Weidmuller)
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2.9.4 PROFIBUS-DP module
(1) Profibus-DP master module : EH-RMP/2

Module features Type (Weight) | EH-RMP (Approx. 0.13kg (0.28Ib.))
Dimensions
(mm (in.))
Connector 1
Reset switch
30 (1.18), 95 (3.74) |
DIP switch . ' '
\ 3
Termination switch
Connector 2 =3
)
o
=t
Name Description
Connector 1 Connect to PC (configurator), 9pin male Sub-D
Be careful, this connector become hot.
Reset switch When module is abnormal, module is reset by pushing this.
DIP switch ™ Switch No. Supplementary explanation
(No. 1,2 not used) 4 3 (when the CPU is stopped)
OFF OFF CLEAR mode: the output data is cleared.
OFF ON FREEZE mode: the output data is frozen.
ON OFF COPY maode: the output data is coped from the CPU.
ON ON Not use
Termination switch ON: bus termination enabled
OFF: bus termination disabled
Connector 2 Connect to field bus, 9pin female Sub-D
The screw is the terminal for functional earth.

*1: For setting of this switch, remove the module from the rack. If the setting ends, cover with the protection sheet.

LED display
Front view LED name Description Color
PROFIBUS STATUS The state of the EH-RMP Green
RUN Communication running Green
RDY RUN  STATUS ERR Error on communication line Red
ERR TOKEN RDY Device has no error Green
TOKEN Lit all the time Green
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Module features Type (weight) |EH-RMP2 (Approx. 0.16kg (0.351b))
1] Lock button Dimeﬁsions
(mm (in.))
4] LED display
3] USB communication connector 30 (1.18) 95 (3.74) |
I 1 |
5] Rotary switch
6] Reset switch -
2] Communication connector §
e
4 =
\ 0
| Le |?
7] Side DIP switch U /
No. Name Function Remarks
1] | Lock button Press this button to dismount.
Module can be fixed firmly by a screw of M4 x 10mm (0.39in).
2] | Communication connector | D-sub 9-pin connector for communication cable.
3] | USB communication Type-B USB connector for configuration.
connector
4] | LED display The status of module is displayed on this LED.
5] | Rotary switch This is a rotary switch to set network input / output sizes.
6] | Reset switch The module can be reset by pressing this switch when the module Please do not press and
detected an error. hold the reset switch.
At the time the RDYLED is turned off immediately after the press,
it will be reset.
7] |Side DIP switch This is a switch to set an operation mode.
Connector
Connector Symbol Indication Details
D-sub 9 pin connector.
PROFIBUS Terminal layouts are shown below.
@ Pin No. Details
1 NC
1
6 2 NC
PROFIBUS| Communication 3 B-Line
connector
4 NC
: g 5 GND
6 +5V DC
© 7 NC
—_— 8 A-Line
9 NC
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LED display
LED o .
LED Indication Details
name
Display EH-RMP2 hardware status.
State Details
Off Hardware error
RDY Hardware status Power supply error
(Green / Red) - ——
Flash in green or red Initialization
Litin red Hardware error
Lit in green No error
Display the EH-RMP2 system status.
State Details
Off Power supply error
Flash in red Internal error
S Litin red WDT error
ystem status : - - - -
STATUS -
(Green / Red) Fifth-flash in green Side DIP switch setting error
Forth-flash in green Link parameter error
- - Triple-flash in green Configuration data error
RDY RUN ERR Double-flash in green CPU module error
m m ; ; rialiont
STATUS REM Single-flash in green Initialization
Lit in green No error
Display PROFIBUS network status.
State Details
Network status — -
RUN Off No communication established
(Green) — - -
Blinking Under communication establishment
On Communication established
Display PROFIBUS error status.
State Details
Error status
ERR Off No error
(Red) Blinking Slave units at least one are not
established.
On*1 All slave units are not established
Operating mode .
REM P g No use. It is always off.

(Green)

In establishing all slave units, Error status LED is lighting for a moment but it is no problem.
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The state of LED is indicated below.

100ms 100ms
[
On
Blinking
off —
on 500 500
. ms ms
Single-flash + > <
off —
On
200ms [ 200ms | 200ms 600ms 200ms
Double-flash < e >t > »le > {
off —
on 200ms |200ms [200ms | 200ms | 200! 600
. ms ms ms ms ms
Triple-flash 4 « ms >
off —
1 2 n
On
. 200ms [ 200ms | 200ms 200ms 600ms
n times-flash & >1e >1e > & < >
off — >

Rotary switch

«

Rotary switch Symbol Meaning Details of setting
The input / output sizes of PROFIBUS network is set by rotary switch.
Value Network size Input size Output size
0 Variable size 512 words max | 512 words max
1 64W / 64W fixed 64 words 64 words
2 128W / 128W fixed 128 words 128 words
3 256W / 256W fixed 256 words 256 words
Mopg | MPut/Output 4 512W/512W fixed | 512 words 512 words
Sizes
5
[Default setting: 0] 6
7 Variable size 512 words max | 512 words max
8
9

Please set rotary switch to 0 if you use auto addressing function with use of the SYCON.net. If you map each slave 1/0
address including offset address, please set rotary switch value 1, 2, 3 or 4. When actual input / output sizes exceed

setting sizes, EH-RMP2 detects error.
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Side DIP switch

o
0 ! Downward
position is ON
Ve
{ Le !
A
___

No. | Setting description

Details

1 | Nouse

\114321

z
o

[Default setting: OFF]

Please keep off.

2 | Nouse

\l//l?)ﬁl

z
o

[Default setting: OFF]

Please keep off.

3,4 | Output hold
selecting

4321
{7

[Default setting: OFF]

When the CPU is switched from RUN to STOP position, it can select output status.

Position

Output hold function selection

4321
i

Clear mode.

When the CPU is switched from RUN to STOP position,
EH-RMP2 outputs the zero data to PROFIBUS. But the
link area (WL) is not cleared.

Freeze mode.
When the CPU is switched from RUN to STOP position,
EH-RMP2 holds output data that is last data received.

Copy mode.

When the CPU is switched from RUN to STOP position,
EH-RMP2 continues to copy in the link area.

When using EH-CPU316A, this mode is effective in case
that EH-CPU316A ROM version is 02 or higher.

Don’t care.
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Specifications

Specifications
Item
EH-RMP2 EH-RMP
Communication protocol PROFIBUS-DP VO
Range of node address 0 to 125: Setting by configuration tool
Maximum 1/O size Input: 512 words, output: 512 words Input: 256 words, output: 256 words
(Setting by rotary switch)

Connector D-sub 9 pin
Topology BUS
Communication cable PROFIBUS cable
Segment length, 9.6 kbps :1,200 m
Transmit speed 19.2 kbps :1,200 m

93.75  kbps :1,200 m

187.5  kbps 21,000 m

500 kbps : 400m

1500  kbps : 200m

3 Mbps : 100m

6 Mbps : 100m

12 Mbps : 100 m
Maximum connectable number of slaves 125 slaves
Output hold Supported (Clear mode, Freeze mode, Copy mode)
Termination Not built-in Built-in
Configuration tool SYCON.net SyCon
Self-check WDT check WDT check

System memory check

Error indication LED
Current consumption 780 mA 600 mA
Standard compliant CE, C-Tick*1 UL, CE, C-Tick

*1 UL is not supported. Contact your local supplier for further information.
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(2) Profibus-DP Slave controller : EH-IOCP/2

Module features Type EH-10CP
(Weight) (Approx. 0.16kg (0.351b.))
Dimensions
(mm(in.))
Lock button
A 95 (3.74)
. I I 1
000
(o)}
Dip switch §
Rotary switches / g’ |:|
S
Network \
connector Reset switch
>< Terminal end switch
Name Function Remarks
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.)).
LED Displays the communication and other statuses of the
module.

Rotary switches Sets the node address.

Network connector D-sub 9-pin female Surface of the connector is hot
while operation. Be careful to
handle.

Dip switch Specifies the output data for the output module when

the network is abnormal.
Reset switch Resets the unit when the module is malfunctioning.
Terminal end switch Turns on when this module is at the end of a network.
Functional specifications
Item Specification
No. of installed I/0 modules 16 units/EH-10CP (use EH-IOCH2 to install more than 11 units.)
Node address setting range 1to 99
Input/output capacity 208 words
Data update time 5ms
Transmission speed: Segment length 9.6 kbps 1,200 m 1,500 kbps 200 m
19.2 kbps 1,200 m 3 Mbps 100 m
93.75 kbps 1,200 m 6 Mbps 100 m
187.5 kbps 1,000 m 12 Mbps 100 m
500 kbps 400 m
Self-diagnostics System ROM/RAM check, Watchdog timer
GSD file File name: Hita 049.gsd
Internal current consumption 600mA maximum
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Module features

Type (weight)

EH-IOCP2 (0.14kg (0.31lb))

1] Lock button Dimensions
(mm (in.))
3] LED display
=]
s U LA5(ATT) 95 (3.74) |
4] Node address switch - ' ! '
ﬁ 5] Reset switch g
2 5
o
=t
q 2] Communication connector
|
6] Bottom DIP switch : N
==
No. Name Function Remarks
1] |Lock button Press this button to dismount.
Module can be fixed firmly by a screw of M4 x 10mm (0.39in).
2] | Communication connector D-sub 9-pin connector for communication cable.
3] |LED display The status of module is displayed on this LED.
4] | Node address switch This is a switch to set the node address.
5] |Reset switch The module can be reset by pressing this switch when the module
detected an error.
6] |Bottom DIP switch This is a switch to set an operation mode (the output hold, etc.).
Connector
Connector Symbol Indication Details
D-sub 9 pin connector.
m Terminal layouts are shown below.
@ Pin No. Details
1 NC
1
6 2 NC
PROFIBUS| CCmmunication 3 B-Line
connector
4 NC
. & 5 GND
6 +5V DC
© 7 NC
—_— 8 A-Line
9 NC
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LED display
LED L .
LED name Indication Details
On : indicates that the DC5V power is supplied.
Off : indicates that the DC5V power is not supplied or reset switch is on.
State Details
POW Power supply Off Hardware error
(Green) Power supply error
n times flash 1/0 modules failure (n is modules
failure point)
On No error
Display the output hold function status.
PROFIBUS HoLp | ©utputhold State Details
POW HOLD (Green) Off Disable the output hold function
BF On Enable the output hold function
Display PROFIBUS error status or EH-IOCP2 hardware status.
State Details
Off No error
Blinking Communication timeout
BE Error Single-flash Communication data failure
e modules failure
(Red) I/0 modules fail
Double-flash Mount not support modules
Mount at out of area
Triple-flash 1/0 data size over
On Internal error
The state of LED is indicated below.
On
Blinking PULLNTIE \7
off —
On
Single-flash 200ms | 1000ms | 200ms |
off _
On —
Double-flash 200ms [200ms |200ms | 1000ms | 200ms |
off |
Triple-flash on 200ms | 200ms (200ms | 200ms | 200ms{ 1000ms [
off —!
1 2 n _
n times-flash on 200ms | 200ms (200ms. 200ms| 1000ms N
off >

«
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Rotary switch

Rotary switch Symbol Meaning Details of setting
x10 Station No. [ The station No. of PROFIBUS network is set from 00 to 99.
(tens place) (00 to 99) The tens place set by upper rotary switch. The ones place set by

lower rotary switch.

x1
(ones place)

[Default setting: 00]

l Description of Bottom DIP switch

HHHAHAEAHAHAR \ ! Downward
HHHHHHHHE AR position is ON
HHH ;’ HHHHH !\
HAHHM HHHH ,>/ Downward position is ON side in case of bottom view
T/ like left figure.
A
No. Setting description Details
1 Output hold function When the communication timeout error occurred, it is selected whether the output data from the
selecting master is held or not. (Hold means the last data received properly is fixed.)
Bitl Position Output hold function selection
ii ¢i Disable the output hold function (Turn off all output data
©1234 guly from the master at the communication error.)
[Default setting: OFF] ! Enable the output hold function (At the communication
ON 5! error, output data from master is held with last data
1224 received properly.)
2 EH-IOCP compatible It can select whether the EH-IOCP2 operates as standard mode or compatible mode.
mode selecting Bit2 Position EH-IOCP compatible mode selection
i | _
gL > Standard mode (EH-10CP2)
12314 | o7 %34
[Default setting: OFF]
ON % ! Compatible mode (EH-IOCP)
1234
3 Data swap function It can select whether it performs byte swap by a word unit.
selecting Bit3 Position Data swap function selection
% i i i Disable the data swap function
12314 O1534
[Default setting: OFF]
ON i ! Enable the data swap function
1234
4 No use Please keep off.
y
4
O1234
[Default setting: OFF]

2-101




Chapter 2 Specifications

Table 2.2-1 Functional specifications

Item

Specifications

EH-IOCP2

Standard mode

EH-IOCP EH-10CP
compatible mode

Communication specifications

Communication protocol

PROFIBUS-DP VO

Range of node address

0 to 99: Setting by rotary switch

Maximum 1/O size

Input: 244 bytes, output: 244 bytes*2

Connector D-sub 9 pin
Topology BUS
Communication cable PROFIBUS cable
Segment length, 9.6 kbps 21,200 m
Transmit speed 19.2 kbps 21,200 m
93.75 kbps 21,200 m
187.5 kbps 21,000 m
500 kbps : 400m
1500 kbps 200 m
3 Mbps 100 m
6 Mbps 100 m
12 Mbps 100 m
Output hold Supported*3
Data swap Supported Not supported
Termination Not built-in Built-in
GSD file HITAQE64.GSD HITA049D.GSD

Functional specifications

Support base unit

EH-BS3/5/8/3A/5A/
6A/8A/11A/8R

EH-BS3/5/8/3A/5A/6A/8A

Number of modules

22 modules / EH-IOCP2

16 modules / EH-IOCP(2)

Number of 1/O points

1,408 points: Digital 1/0
176 ch : Analog 1/0*2

1,024 points: Digital 1/0, 128 ch : Analog 1/0

Expansion unit

1 (use EH-IOC, EH-IOCH or EH-IOCH?2)

Refresh time 500 ps 5ms
Self-check WDT check
WDT check
System memory check
Error indication LED
Current consumption 350 mA 600 mA
Standard compliant CE, C-Tick*1 UL, CE, C-Tick

*1 UL is not supported. Contact your local supplier for further information.
*2 Each 1/0 size of EH-IOCP?2 is expanded from 128 bytes to 244 bytes by software version 0014 or newer.
*3 The output hold function of EH-IOCP2 is supported by software version 0014 or newer.

ACAUTION

EH-10CP2 supports digital I/0 modules, Analog I/0 modules (incl. RTD and
Thermocouple), counter modules and positioning modules only. Note that the
others are not supported. Do not use unsupported modules with EH-IOCP2.

For information on the GSD files for EH-IOCP2, contact your local supplier.
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2.9.5 DeviceNet module
(1) DeviceNet master module : EH-RMD

Module features

Reset switch

DIP switch

DeviceNet connector

Type (Weight) | EH-RMD (Approx. 0.13 kg (0.291b.))

Dimensions
(mm (in.))

3 (1.18) 95 (3.74) |
1

™

100 (3.94)
(O

=g

A J
Mode switch
Name Description
Reset switch The module is reset if this switch is pressed.
DIP switch Sets up the node address and the communication speed.
DeviceNet connector This is a connector for connecting to the network. Use an attached connector.
Mode switch EH-RMD of SOFTWARE VER.02 has supported Link mode and remote mode however,
EHV+ series CPU supports Link mode only.
Link mode Remote mode
i i
1234 All OFF 1234 OnlyBit4isON
Put the attached protect sheet on the mode switch.
EH-RMD (before “SOFTWARE VER.02”) supports link mode only. This switch is covered
by a protect sheet. Do not set this switch.
LED display
Front view LED Details Color
NS lr;tlj(l)cragiz tff;:ssht;ar:usczz :;e network by combination of illumination Green / Red
DEVICENET IETERNEN : : .
Indicates the status of the communication interface board by
MS - . o . Green / Red
NS MS  STATUS combination of the illumination color and flashing count.
RUN RUN Indicates the status of the module and the CPU module by the flashing Green / Red
pattern.
STATUS _Indlcz_ﬂes_the status of the PI__C interface board by combination of Green / Red
illumination color and flashing count.

Setup node address and communication speed

External view

o NA32
T~ NA16
() NAS
1w NA4
A NA2
) NAL
Y DR1
m1=3| pro

Node address | NAL1 | NA2 | NA4 | NA8 |NA16 | NA32 | Communication speed | DRO | DR1

OFF OFF OFF OFF OFF OFF 125 0 0

OFF

OFF OFF OFF OFF OFF 250 ON | o

OFF OFF OFF OFF 500 i ON

ON | ON

ON

ON

ON

ON | ON

ON

ON

ON

ON | ON
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(2) DeviceNet slave Controller : EH-IOCD/2

Module features

DeviceNet
connector

¥
Kssss]

Type (Weight) | EH-IOCD (Approx. 0.17kg (0.371b.))

Dimensions
(mm (in.))

45

| DIP switch 2 AT, P’ 95 (3.74) N

N

Reset switch

100 (3.94)
(oo —
()

N
Name Description
LED This is a LED for indicating the network status and error information.
DIP switch 1 Sets up the node address and the communication speed.

DeviceNet connector

This is a connector for connecting to the network. Use an attached connector.

Reset switch

The module is reset if this switch is pressed.

DIP switch 2 This is a switch for specifying that the status of the output module on EH-IOCD is ‘OFF’ or
‘HOLD’ at the communication error or at the stop of the CPU module.
Output OFF Output HOLD
(T T
ON | All is OFF ON | Only Bit 4 is ON
LED display
Front view LED Details Color
NS MS STATUS NS Indlc_ates the network status by combination of illumination color and Green / Red
OO O flashing count.
@ e i ication i
MS Indlcgtes _the status of the co_mmunlcatlon interface board by Green / Red
DEVICENET IEiEInN combination color and flashing count.
STATUS _Indlcz_ﬂes_the status of PLC !nterface board by combination of Green / Red
illumination color and flashing count.
*@ Gray colored LEDs are not used.
Setup node address and communication speed
External view Node address NA8 | NA16 | NA32 | Communication speed | DRO | DR1
OFF  OFF 125 OFF O
© NA32
~ | nats OFF OFF 250 oN [
© | NA8 OFF OFF 500 e ON
0 NA4 ) ) )
< NA2 ON ON
™ NA1
N DR1
<&| DRO
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DeviceNet master / slave module

Common Specifications

Item Specification
Communication protocol DeviceNet 2.0 standard
Supported connections 1. Poll I/O connection
2. Bit Strobe 1/0 connection
3. Cyclic I/0 connection
4. Change of State (COS) 1/O connection
5. Explicit Message connection
Connection mode 1. Multi-drop connection
2. Multi-drop connecting using T-branch

Communication speed

500k / 250k / 125 kbps (switched by DIP switch)

Cable

Dedicated DeviceNet cable *

Communication distance

The below data is based on thick trunk cable used.

Communication | Maximum network | Each sub-line | Total sub-line
speed length length length
500k bits/s 100m or less 6m or less 39m or less
250k bits/s 250m or less 6m or less 78m or less

125k bits/s 500m or less 6m or less 156m or less

* We recommend the followings as communication cables and crimp type terminals for cables.

Made by Showa Densen

(** indicates the number of ‘m’s. Available lengths are 10 /30 /50 /100 / 300 / 500m.)

TDN18-**G Trunk cable (thick cable)
TDN24-**G Drop cable (thin cable)

Made by Nichifu TME TC-2-11 Crimp type terminal for trunk cable (power supply line)
TME TC-1.25-11 Crimp type terminal for trunk cable (communication line)
TME TC-0.5 Crimp type terminal for drop cable (common to power
supply line / communication line)
NH-32 Crimp tool
DeviceNet connector
External view of connector | No. Signal Wiring color
5 V+ Red
i 4 CAN_H White
3 3 Drain No colored
f 2 CAN_L Blue
1 V- Black
Specifications
tem Specifications
EH-RMD EH-IOCD
Mounting position Slot 0 to 7 of basic base (max. 8 modules ) - (CPU’s position)
Supported 1/0 module - 16 units (ustE:]Hl-ll(?nC;I;lfI;cs).;nstall more
Output data 256 words 256 words
Input data 256 words 256 words
Number of slave units 63 units 63 units
Internal current consumption 280mA maximum 320mA maximum
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Module features | Type (weight) |EH-IOCD2 (0.14kg (0.31Ib))
1] Lock button Dimensions
(mm (in.))
3] LED display
8 d
o & ﬂ A5 (LTT) 95 (3.74) |
4] Node address switch — ' ) '
&
' H 7l 5] Reset switch =
TP ‘ ]
g
0 q 2] Communication connector
(L 4 .
- / ‘
= 6] Bottom DIP switch S N
g H
No. Name Function Remarks

1] |Lock button Press this button to dismount.
Module can be fixed firmly by a screw of M4 x 10mm (0.39in).

2] | Communication connector Open plug connector for communication cable.

3] |LED display The status of module is displayed on this LED.
4] | Node address switch This is a switch to set the node address.
Node address range is 00 to 63.
5] |Reset switch The module can be reset by pressing this switch when the module
detected an error.
6] |Bottom DIP switch This is a switch to set an operation mode (the output hold, etc.).
Connector
Connector Symbol Indication Details
DeviceNet Open plug connector.
I |j| 5 Terminal layouts are shown below.
D Ijl 4 Pin No. Signal Wire color
DeviceNet Communication 5 V+ Red
|j| 3 connector
4 CAN_H White
I Ijl 2 3 Drain Bare wire
I e 2 CAN_L Blue
1 GND Black
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Rotary switch

Rotary switch Symbol Meaning Details of setting
X 10 Station No. The station No. of DeviceNet network is set from 00 to 63.
(tens place) (00 to 63) The tens place set by upper rotary switch. The ones place set by
lower rotary switch.
%1 Node address range is 00 to 63. If you set higher than 63,
EH-1I0CD2 operates as node address 63.
(ones place)
[Default setting: 00]
LED display
LED — .
LED Indication Details
name
On : indicates that the DC5V power is supplied.
Off : indicates that the DC5V power is not supplied or reset switch is on.
State Details
P I
POW ower supply Off Hardware error
(Green) Power supply error
n times flash 1/0 modules failure
(n is modules failure point)
DeviceNet On No error
pow HOLD Display the output hold function status.
NS _Ms HOLD Output hold State Details
(Green) Off Disable the output hold function
On Enable the output hold function
DeviceNet
NS status Indicates DeviceNet network status.
(Green / Red)
EH-I0CD2
MS status Indicates EH-IOCD?2 status.
(Green / Red)
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Specifications

The detail of NS and MS LED are indicated below.

Indicate pattern Description Actions
MS Litingreen . - .
NS Lit in green 1/0 connection established.
Hardware failure.
MS  Turned off . . - Check power of power supply module.
The power is not properly supplied to the |
NS  Turned off EH-10CD2. Replace EH-IOCD2.
MS Litinred
NS Turned off Internal error occurred. Replace EH-10CD2.
+ Check the connection of the communication
MS ~ Litin green Communication timeout occurred cable.
NS Blinking in red ' - Check there are no sources of noise near the
communication cable.
+Check node address and communication speed
of each device.
- Check the connection of the communication
- Node address overlaps.
MS Litingreen - - cable.
L It is detected that the bus is not . . .
NS Litin red functioni - Check the terminal resistor is connected
unctioning.
properly.
- Check that the cable length is within the
specification range.
N a. No power supply to the network a. Check the 24 V DC is supplied. o
MS Litingreen ' 0 ' b. Check node address and communication speed
b. Node address is being checked whether
NS  Turned off - of
address is overlap or not. .
each device.
a. Check the master unit is set configuration.
MS Litin green a. 1/0 connection not established. b. Check node address and communication speed
NS Blinking in green b. Node address is unmatched of
each device.
MS Blinking in green Node address switch was changed after | -Set the node address switch to former address.
NS - the initial operation. -Reset EH-IOCD2.
MS  Single-flash in green Replace 1/0 modules.
NS - g g 1/0 modules error occurred. (The number of blinking in POW LED indicates
the position of failure module.)
i . a. Nonsupport modules are mounted.
MS  Double-flash in green b. The 1/0 modules were mounted outside Ch_eck system and node address and push reset
NS - switch of EH-IOCD2.
range slot.
MS  Triple-flash in green Total input and output size are zero or Check th_e installation. The total sum of input and
. output sizes must be greater than zero and less
NS - exceed maximum.
than 177 words.

The state of LED is indicated below.

Blinking

Single-flash

Double-flash

Triple-flash

n times-flash

On
200ms | 200m \‘
Off —
On
200ms | 1000ms | 200ms |
off
On —
200ms | 200ms (200ms | 1000ms [200ms |
il il il
off
On [
200ms | 200ms | 200ms [200ms | 200ms| 1000ms
il il ) l
off —
1 2 n
On [
200msg | 200ms | 200ms. 200ms| 1000ms R
al il il Ll ) l
— b)}
Off <
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Bottom DIP switch

! Downward
HHH H LT AR position is ON
HHH I HHEHHHE %/I‘ Downward position is ON side in case of bottom view
—— - .
T like left figure.
A
No. Setting description Details
1 Output hold function When the communication timeout error occurred, it is selected whether the output data from the
lecti master is held or not. (Hold means the last data received properly is fixed.)
selecting Output hold function may be changed action depending on master unit. Please read master’s
! manual and check the combination master unit and EH-IOCD2, before using output hold function
y of EH-IOCD2.
o
1234 Bitl Position Output hold function selection
[Default setting: OFF] ii Disable the output hold function (Turn off all output data
guoon from the master at the communication error.)
J Enable the output hold function (At the communication
ON 5! error, output data from master is held with last data
1o received properly.)
2 EH-10CD compatible It can select whether the EH-IOCD2 operates as standard mode or compatible mode.
mode selecting Bit2 Position EH-IOCD compatible mode selection
{ i h4 Standard mode (EH-IOCD2)
z O©1234
©1234
[Default setting: OFF] ON % ! Compatible mode (EH-IOCD)
1234
3 No use Please keep off.
Y
4
1234
[Default setting: OFF]
4 No use Please keep off.
v
% 12 Si
[Default setting: OFF]

Replacing from EH-IOCD2
There are some differences between EH-IOCD2 and EH-1OCD.

(1) Method of node address setting.
EH-10CD: DIP switch.
EH-10CD2: Rotary switch.

(2) Method of communication baud rate.
EH-10CD: DIP switch.
EH-10CD2: It is not necessary by using auto baud rate function.

EH-1OCD2 supports compatible mode to replace EH-10CD without re-configuration of DeviceNet master.

When EH-IOCD?2 is in compatible mode, EDS file and the number of 1/0 modules
ACAUTION

are different from standard mode.
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Performance specification

Item

Specifications
EH-IOCD2
Standard mode EH-IOCD compatible EH-10CD
mode

Communication protocol

Conform to DeviceNet Release 2.0

Supported connection

(1) Polling 1/O connection

(2) Bit Strobe 1/0 connection
(3) Cyclic I/O connection
(4) Change of State 1/0 connection

(5) Explicit Message 1/0O connection

Range of node address

0 to 63 : Setting by rotary switch

Maximum /O size

Input : 256 words, output : 256 words

Connector

DeviceNet open plug connector

Topology

Multi drop connection,
Multi brunch connection using by Device tap

Communication cable

DeviceNet cable

Communication specifications

Maximum Segment length, Network length Each drop : Total drop
. Baud rates : . L
Transmit speed Thick cable Thin cable line length  line length
500kbps 100m 100m 6m 39m
250kbps 250m 100m 6m 78m
125kbps 500m 100m 6m 156m
Communication . .
. Auto baud rate function DIP switch
baud rate setting
Output hold Supported
Termination Not built-in
EDS file EH-IOCD2.EDS EH-IOC~1.EDS
Support base unit EH-BS3/5/8/3A/5AI6A/
upp unt EH-BS3/5/8/3A/5A/6A/8A
8A/11A/8R
Number of modules 22 modules / EH-10CD2 16 modules / EH-IOCD(2)
@ | Number of 1/0 points 1,408 points: Digital 1/0 . .-
S 176 ch - 1,024 points: Digital 1/0
s ) 128 ch : Analog 1/0
= Analog 1/0
(&S]
;)i Expansion unit 1 (use EH-10C, EH-IOCH or EH-IOCH2)
‘_g“ Refresh time 500 ps 5ms
3 |Self-check WDT check
5 WDT check
s System memory check
Error indication LED
Current consumption 250 mA 600 mA
Standard compliant CE, C-Tick*1 UL, CE, C-Tick

*1 UL is not supported. Contact your local supplier for further information.

ACAUTION

EH-10CD2 supports digital 1/0 modules, Analog I/0 modules (incl. RTD and
Thermocouple), counter modules and positioning modules only. Note that the
others are not supported. Do not use unsupported modules with EH-IOCD2.

For information on the EDS files for EH-IOCD2, contact your local supplier.
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2.9.6 EtherCAT module
EtherCAT slave Controller : EH-IOCA

Module features

| Type (weight) | EH-IOCA (0.14kg (0.31lb))

1] Lock button Dimensions

2] LED display

(mm (in.))

(OUT)

L 45177 | 95 (3.74) |
I 1 |
3] Node address switch -
4] Reset switch 53
- S
=Y
5] Communication connector S
(IN)
6] Communication connector = H| |
(oum == |
No. Name Function Remarks
1] |Lock button Press this button to dismount.
Module can be fixed firmly by a screw of M4 x 10mm (0.39in).
2] |LED display The status of module is displayed on this LED.
3] | Node address switch This is a switch to set the node address.
4] | Reset switch The module can be reset by pressing this switch when error such as
the module abnormal occurred.
5] | Communication connector This is a connector to connect a cable for communication.
(IN)
6] | Communication connector This is a connector to connect a cable for communication.
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LED display
LED LED Indication Details
name
POW Power supply [On : indicates that the DC5V power is supplied.
(Green) Off : indicates that the DC5V power is not supplied or reset switch is on.
Display an EtherCAT® communication status.
State Details
Off Init
RUN Status L
(Green) Blinking PRE-OPERATIONAL
Single-flash SAFE-OPERATIONAL
Iy ERIOCA | on OPERATIONAL
POW RUN - =~
ERR Display EtherCAT" error status or EH-IOCA hardware status.
State Details
Off No error
£ Blinking Configuration error
rror
ERR (Red) Single-flash EtherCAT® synchronism failure
Communication data failure
Double-flash Application watchdog timeout
Flickering Boot error
On PDI watchdog timeout
The state of LED is indicated below.
N 200ms| 200
Blinking e lﬁ
OFF —
ON
Single-flash PN 1000ms NP
OFF
ON —
Double-flash 300mg| 200mg | 200mg) o 1000ms »|300ms.
OFF _
50ms
ON
OFF _
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Rotary switch

Rotary switch Symbol Meaning Details of setting
X 10 Station No. The station No. of EtherCAT® network is set from 1 to 99.
(tens place) (110 99) The tens place set by upper rotary switch. The ones place set by

[Default setting: U=0, L=0]

X1

(ones place)

lower rotary switch.

Node address of EH-IOCA is set by node address method of EtherCAT® master unit. If EtherCAT® master use
fixed node address method, rotary switch of EH-IOCA is valid. If EtherCAT® master use logic node address
method or auto increment address method, rotary switch of EH-IOCA is invalid. If EtherCAT® master use logic
nodes address method or auto increment address method, please set the rotary switch to “00”.

Connectors
Connector Symbol Indication Details
IN Communication | R345 8-pin connector.
connector
Terminal layouts are shown below.
LINK | [[] Pin No. Details
1 1 Send data + (TD+)
IN 2 Send data - (TD-)
8 3 Receive data + (RD+)
ACT || A NG
ouT c
LINK | [ > N
1 6 Receive data - (RD-)
ouT 7 NC
8 8 NC
ACT | |0
LINK LINK LED LINK LED light up if the communication device are connected
Green .
( ) with a cable.
ACT ACT LED ACT LED is flashing during operation.
(Orange)
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Specifications

Communication specifications

Item Specifications
Communication protocol EtherCAT® protocol
Transmit modulation method Base band
Transmit speed 100Mbps

Physical layer

100BASE-TX (IEEE802.3)

Connector RJ45 (IN, OUT)
Topology Daisy-chain
Recommended cable CATS or higher, STP cable
Maximum segment length 100 m
Communication cycle 200ps or over *1

Node address range

1 to 99:Setting by rotary switch
1 to 65,535:Setting by EtherCAT® master

Process data

Fixed PDO mapping

Mailbox Support
Cycle mode Free Run mode (asynchronous)
Output hold Support

Functional specifications

Support base unit

EH-BS3A/5A/6A/8A/11A/8R

Number of modules

22 modules / EH-IOCA

Number of 1/O points

1,408 points: Digital 1/0
176 ch : Analog I/O

Expansion unit 1
Refresh time 500ps
Self-check WDT check
Error indication LED
Current consumption 350mA

*1 The communication cycle is dependent on the specification of the EtherCAT® Master.

ACAUTION

Digital 1/0 module, Analog I/0 module, Resistance temperature detective input module,
Thermocouple input module, counter module and positioning module are supported on
the base unit using EH-IOCA. Note that the others are not supported.

Do not mount these modules on the slave base unit.

For information on the ESI files for EH-IOCA, contact your local supplier.
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2.9.7 CPU Link Module
(1) Coaxial cable type

Module features Type (Weight) | EH-LNK (Approx. 0.15kg (0.331b))
Dimension
(mm (in.))
Station No. switch (x 10) 30 (118 95 (3.74) |
M 1
™~
Station No. switch (x 1)
Error indication clear switch . O
: S O
Reset switch ® o
e = 4
) C
Transmitting coaxial cable connector
\ M
Receiving coaxial cable connector
Name Description

Station No. switch (x 10) This switch determines the link station No.
The setting of this switch is validated when the power is turned on or the reset switch is
pressed. The setting range is between 00 and 63.
(Example) Sets the station No. to 18.
QR
U Q)

52 10-digit... 1

Station No. switch (x 1) Station No. 18

§1 80
L (-

&3 1digit ... 8

- Setting of 64 or higher triggers an out-of-range error for the station No.
- Duplication of station No. triggers a duplication error for the station No.
- If there is no station No.00 (master station) in the link system, it cannot work normally.

Error indication clear switch Clears the indication displayed on ERR LED.
(ERR LED will light up again if the error factor is not resolved.)
Reset switch The module is reset if this switch is pressed.
Transmitting coaxial cable Transmits data from the own station.
connector (TXD) Connect to RXD on the next station using a coaxial cable.
Receiving coaxial cable connector | Receives data from other station.
(RXD) Connect to TXD on the next station using a coaxial cable.
LED display
Front view of LED part LED Details Color
TxD Flashes when data is received. Green
CPU LINK RxD | Flashes when data is transmitted. Green
RUN TXD RUN Lights up when the link module is operating properly. Green
ERR RxD Normal state : OFF
ERR Error (data link is possible) : Flashing (in 1s interval) Red
Error (data link is impossible) : Flashing (in 0.5s interval),
turn on
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(2) Optical cable type

Module features

EH-OLNK
(Approx. 0.15kg (0.331b.))
Type EH-OLNKG
(Weight) (Approx.0.15kg (0.331b.))
EH-OLNKE
(Approx. 0.15kg (0.33Ib,))
Station No. switch (x 10) Dimensions
(mm (in.))

Station No. switch (x 1)

51

Reset switch

Error indication clear switch

30 (1.182 95 (3.74) |
1

AN|

~

Connector
for 5V DC power supply

100 (3.94)
OO0

Transmitting optical cable connector

I ¥
.
[Module base] \Transmitting optical cable connector
Name Description

Station No. switch (x 10)

Station No. switch (x 1)

This switch determines the link station No.
The setting of this switch is validated when the power is turned on or the reset switch is
pressed. The setting range is between 00 and 63.
(Example) Sets the station No. to 18.
8o

U O o
A 10-digit ... 1

51 80 Station No. 18
(g Q)

&3> 1-digit... 8

- Setting of 64 or higher triggers an out-of-range error for the station No.
- Duplication of the station No. trigger a duplication error for the station No.
- If there is no station No.00 (master station) in the link system, it cannot operate normally.

Error indication clear switch

Clears the indication displayed on ERR LED.
(ERR LED will light up again if the error factor is not resolved.)

Reset switch

The module is reset if this switch is pressed.

Connector for 5V DC power
supply

Supply 5V DC from another power source if the link system needs to work while this module
is not powered.

Receiving optical cable connector
(RXD)

Receives data from other station.
Connect to the TXD on the next station by an optical cable.

Transmitting optical cable
connector (TXD)

Transmits data from other station.
Connect to RXD on the next station by an optical cable.
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LED display
Front view LED Details Color
TxD Flashes when data is received. Green
cru LINK IERINA
RxD Flashes when data is transmitted. Green
RUN XD
. RXD RUN Lights up when the link module is operating properly. Green
X
Normal state : OFF
ERR Error (data link is possible) : Flashing (in 1s interval) Red
Error (data link is impossible) : Flashing (in 0.5s interval), turn on

Specifications (CPU link module (coaxial, optical))

Item

Specification

Functional Specification

Number of connected link modules

64 units at the maximum per link system

Number of link points

1,024 words per loop **

Data delivery system

Common data area system

Transmit/Receive distinction on
data area allocation

Parameter setup from peripheral devices

Station No. specifying

Specifies 0 to 63 by a rotary switch.

Transmission speed

1.0 Mbps

Transmission method

Half-duplex serial transmission, frame synchronization

Communication method

Token passing

Modulation method

Base band

Refresh time

At 64 stations connection and 1024 words transfer; Approx. 390ms

Error check

CRC, overrun check, timeout, open circuit parameter error
(Dual specifying of station No., overlap of link area, etc.)

Self-diagnosis

System ROM/RAM check, watchdog timer check, transmission loop back check

Transmission channel Specification

Transmission channel form

Loop type

Cable length | Between stations

500m max. (EH-LNK), 1,000m max. (EH-OLNK),
2,000m max. (EH-OLNKG,E)

Total

1,000m max. (EH-LNK), 15,000m max. (EH-OLNK,-OLNKG,E)

Error station processing

Bypass system (coaxial), Bypass system (optical; only when supplying 5V DC from
another power source)

Recommended cable (EH-LNK)

Coaxial cable with shield (equivalent to the 5D-2V with shield)

Recommended connector

Link module side: equivalent to 413631-1 (by AMP)

(EH-LNK)

Recommended EH-OLNK CA7103— [yM— 2IL[3]1 Hitachi Hybrid Network Co., Ltd.

cable and : cable length, [ cable type, [3 : core number

connector

(Refer to the EH-OLNKG, | CA9103S— [lM—AL11 Hitachi Hybrid Network Co., Ltd.
EH-OLNKE CA9003S— [I]M—AL12

instruction of
each module for
more details.)

CA9103s— iMm— 2B
- cable length, [2| : core number
For the recommended cable of EH-OLNKE, add “-625” at the end of above types.

Mounting position

Slot 0 to 7 of basic base (max. 8 modules )

Internal current consumption

550mA

*1

Data is not retained for power failure.
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|2.1O Accessories
2.10.1 Dummy module: EH-DUM

Module features

N

Type (Weight)

EH-DUM (Approx. 0.06kg (0.1321b.))

Dimensions
(mm (in.))

95 (3.74) |

30 (1.18)
f— .

100 (3.94)

Function This module is used for protecting the un-mounted slot.

2.10.2 Expansion cable

Features

————————

Type  |EH-CB5A/10A/20A

Weight | Approx. 0.21 (0.46) / 0.24 (0.53)/ 0.30
kg (0.66 Ib.)

Length |0.5 (1.64)/ 1.0 (3.28)/ 2.0 m (6.56 ft.)

Function

Connects to the expansion cable connector of the base unit and to the connector of the 1/0 controller.
There is no directivity in the cable. Either connector can be connected to the base side.
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2.10.3 Relay terminal block for 32/64-point module

Module features Type HPX7DS-40V6  (Approx. 0.22kg

(Weight) | (0.0491b.))

Terminal block

Dimensions
(mm (in.))

4& !1.5;' 52 (2.05!

N

Connector

Mounting hole x 2

158.4 (6.24)
& [[—3| &
125 (4.92)

Connector for mounting DIN rail

Item Description
Terminal block This is a terminal block for connecting the external wiring.
Connector This is a connector with 40 pins = 20 x 2 lines for connecting each module.

These holes are used when attaching the terminal unit to a panel.

Mounting hole Use M4 X 25mm screws.

Connector for mounting DIN rail [ This is used when mounting attaching the terminal unit to the DIN rail.

Terminal configuration

Terminal block Connector

(o] 21 ] E
o) ( ) o]~ Oo 0o
O o—tH Oe Do
o[——F 0o be
] ..
@] K Os Os
==lN] (6) — 0o e

R
Sl I e LA
S o —+——Fmans
(BI= (o —2—0s 0o
Bl o O fe
@ ()| E D@ I:I@
[Sli= a2) Oe e
e Oo Oe
@] B P Oe Do

@ A (35) 0o 1

@ % (36) D® n®
@] : (37), D D
6l O ==

@ PN (39)
&) (40) (19 o) Os Ow
(20) — = | (40) O D@
\_)

2-119



Chapter 2 Specifications

1/0 and Terminal block

EH-XD32 EH-YT32/YTP32
1/0 No. Terminal 1/0 No. Terminal 1/0 No. Terminal 1/0 No. Terminal
(Signal) | block No. (Signal) block No. (Signal) | block No. (Signal) block No.

X___00 1 X___16 21 Y__ 00 1 Y__ 08 21
X__ 01 2 X__ 17 22 Y__ 01 2 Y__ 09 22
X___02 3 X___18 23 Y___ 02 3 Y___10 23
X__ 03 4 X___19 24 Y__ 03 4 Y__ 11 24
X___04 5 X___20 25 Y__ 04 5 Y___ 12 25
X___05 6 X__ 21 26 Y__ 05 6 Y__ 13 26
X__ 06 7 X__ . 22 27 Y__ 06 7 Y__ 14 27
X___07 8 X___23 28 Y__ 07 8 Y___15 28
C 9 C 29 C 9 C 29
X___08 10 X___ 24 30 S 10 S 30
X__ 09 11 X__ .25 31 Y__ 08 11 Y__ 24 31
X___10 12 X___26 32 Y___09 12 Y___25 32
X__1 13 X___ 27 33 Y___10 13 Y__ 26 33
X__ 12 14 X__ .28 34 Y__ 11 14 Y__ 27 34
X___13 15 X___29 35 Y__ 12 15 Y__ 28 35
X__ 14 16 X___30 36 Y__ 13 16 Y__ 29 36
X___15 17 X__.31 37 Y___ 14 17 Y___30 37
C 18 o 38 Y___ 15 18 Y__ 31 38
N.C. 19 N.C. 39 C 19 C 39
N.C. 20 N.C. 40 S 20 S 40

In case the 64-point module, the signal No.00 to 31 depends on the table mentioned above. For signal No.32 to 63 (including

COM), read signal No.00 to 31 as signal No.32 to 63 in above table.

When using the 64-point module, 2 sets of the terminal block (HPX7DS-40V6) and the connection cable (EH-CBM**W) per a

module are needed.
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2.10.4 Cable for 32/64-point module

Features EH-CBMO1W (1m (3.28ft.))
Type (Length
ype (Length) I - EMosw (3m (9.84t))
(Both ends
1/0 module / Terminal unit connectors of connector type) EH-CBMOSW (5m (16.4ft.))
32/64-point connector type EH-CBM10W (10m (32.8ft.))
Type (Length) |EH-CBMO1 (1m (3.28ft.))
Both ends connector type (open and EH-CBMO3 (3m (9.84ft.))
connector end | EH.CBMO5 (5m (16.4ft.))
type) EH-CBM10 (10m (32.8ft))
Diameter AWGH# 28
Item Description

Connector

This is a connector for connecting to the 32/64-point 1/0 module and the relay terminal block.

Discrete wire

This is a discrete wire for wiring from the 32/64-point I/O module or the terminal unit.

Earth terminal

Uses this terminal for class D grounding

Cable code for wiring

Connector Pin No. Color Dot (Color) Connector Pin No. Color Dot (Color)
1 Orange H (Black) 21 Orange Il H H (Black)
2 Orange [1(Red) 22 Orange LI C(Red)
3 Gray H (Black) 23 Gray Il H H (Black)
4 Gray [1(Red) 24 Gray LI C(Red)
5 White M (Black) 25 White Il N (Black)
6 White [J(Red) 26 White OO 0O(Red)
7 Yellow M (Black) 27 Yellow Il H H (Black)
8 Yellow [J(Red) 28 Yellow OO 0O(Red)
9 Pink H (Black) 29 Pink Il H(Black)
10 Pink [J(Red) 30 Pink OO 0O(Red)
11 Orange Hl H (Black) 31 Orange Il N B N (Black)
12 Orange LICI(Red) 32 Orange OO C(Red)
13 Gray Il H (Black) 33 Gray B H N (Black)
14 Gray LICI(Red) 34 Gray OO C(Red)
15 White Il H(Black) 35 White Il N N N (Black)
16 White C(Red) 36 White O OO0(Red)
17 Yellow Il (Black) 37 Yellow Il B B H(Black)
18 Yellow O O(Red) 38 Yellow O OO0O(Red)
19 Pink Il H(Black) 39 Pink B HE(Black)
20 Pink O 00(Red) 40 Pink O OO0O(Red)
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2.10.5 Cable for EM/H-200 series compatible 32-point module

Features Type (Length) CBM-02 (2m (6.56ft.))
(One edge CBM-05 (5m (16.4ft.))
connector type -
Connector for EM/H-200 series compatible YPe) |CBM-10 (10m (32.81t.))
32-points 1/0 module Diameter AWGH 28
Discrete wire
r=-=-=-==========7== ]
1 1
1 1
1 1
1 1
1 1
i == |
1 1
| i
Earth wire (Length: 1m (3.28ft.))
Item Description
Connector This is a connector for connecting to the EM/H-200 series compatible 32-point 1/0 module.
Discrete wire This is a discrete wire for wiring from the EM/H-200 series compatible 32-point I/0 module.
Earth wire Uses this wire for class D grounding

Cable code for wiring

1 White EENE Black 26 Pink HEcont.HE Red
2 Gray EEE Red 27 Pink HEcont N Black
3 Gray EEE Black 28 Yellow EEcont.HE Red
4 Orange EEE Red 29 Yellow HBEcont HE Black
5 Orange EEE Black 30 White EEcont.HE Red
6 Pink [ ] | Red 31 White HBEcont HE Black
7 Pink | ] | Black 32 Gray EEcont N Red
8 Yellow [ ] | Red 33 Gray HBEcont HE Black
9 Yellow ] | Black 34 Orange EEcont.HE Red
10 White L ] Red 35 Orange HBEcont. HE Black
11 White mn Black 36 Pink EEENE Red
12 Gray [ ] | Red 37 Pink EEEN Black
13 Gray ] | Black 38 Yellow EEEN Red
14 Orange [ ] | Red 39 Yellow EEEN Black
15 Orange ] | Black 40 White EEEN Red
16 Pink | Red 41 White EEEN Black
17 Pink | Black 42 Gray EEEN Red
18 Yellow | Red 43 Gray 11 ]| Black
19 Yellow | Black 44 Orange EEEN Red
20 White | Red 45 Orange 11 ]| Black
21 White | Black 46 Pink EEN Red
22 Gray | Red 47 Pink ] Black
23 Gray | Black 48 Yellow HEE Red
24 Orange | Red 49 Yellow HENR Black
25 Orange | Black 50 White HEE Red
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2.10.6 Cable for counter input module

Features EH-CUCO1 (1m (3.28ft.))
Type (Length) |EH-CUCO02 (2m (6.56ft.))
- (One edge EH-CUCO3 (3m (9.84ft.))
connector type) | EH-cuco4 (4m (13.1ft.)
E Connector for counter input module EH-CUCO5 (5m (16.4ft.))
2=g Discrete wire Diameter AWGH 24

:- Same number as 1

' pin number of |

! ~ EH-CU/E module !

1 1

1 S 1

1 1

I 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

Item Description

Connector

This is a connector for connecting to the counter input module.

Discrete wire

This is a discrete wire for wiring from the counter input module.

2.10.7 Serial communication cable between PC and PLC

Features

PC (DOS/V personal computer) side connector

EH-VCBO02 (Approx.0.13kg (0.291b.))
2.0 m (6.56ft.)

Type (Weight)

Length

]
CPU module side connector /VE

Function

Serial communication cable between PC and CPU.

2.10.8 Others

Product Type

Specification

Lithium battery LIBAT-H

For retentive data and real time clock. Commonly used in H/EH series
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|3.1 Installation

3.1.1 Installation of CODESYS/EHV-CODESYS
1. The installation wizard starts up automatically on EHV-CODESYS installation CD.

2. Follow the instructions

EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard [#234]| | EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard ==
License Agreement ‘ .
Welcome to the InstallShield Wizard for Pleaze read the following license agreement carefully.
EHV-CODESYS V3.5 SP3 Patch 6

Presz the PAGE DOWMN key to see the rest of the agreement
The InstallShield Wizard will install EHY-CODESYS V3.5
5P3 Patch B on your computer. To continue, click Next.

PLEASE READ THIS TERMS OF USE AGREEMENT CAREFULLY -
BEFORE USING THE EHV-CODESYS SOFTWARE SUPPLIED.

|.m

THE EHV-CODESYS SOFTWARE PLACED AT YOUR DISPOSAL IS
PROTECTED BY COPYRIGHT AND OTHER INTELLECTUAL
PROPERTY LAWS. THE FOLLOWING TERMS ARE AGREED
BETWEEN YOU AS THE SOFTWARE USER AND THE COMPANY
HITACHI INDUSTRIAL EQUIPMENT SYSTEMS CO_, LTD., IN KANDA-

RMEMIDC! AUMA 2 CUMARA 1AL TAWO 404 ARN9 TATTALL ARIN AN

Do you accept all the terms of the preceding License Agreement? [F pou
select Mo, the zetup will cloge. Toinstall EHY-CODESYS W3 5 SF3 Patch 6.

you must accept this agreement,

EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard [#234]| | EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard (==
Choose Destination Location ‘ Select Features ‘
Select falder where setup will install fles. I iy Select the features setup will install l
Setup will install EHY-CODESY'S V3.5 SP3 Patch 6 in the follawing folder. Select the features you want to install, and deselect the features you do not want to install
Toinstall to this folder, click Mext. T install to a different folder, click Browse and select Description
another folder.
ODESYS Corwerter EHV-CODESYS .. Mext
CODESYS Gateway generation object ariented
programming tool for [EC
CODESYS OPC Server 3 E1131-3 PLC programs.
CODESYS Gateway W23
35 Licensing Manager
CODESYS Control Win W3
Destination Folder
C:\Program Filesh\EHY-CODESYS 1.41 GE of space required on the C drive
72.35 GB of space available on the C drive
< Back ][ Mest » ] [ Cancel ] < Back ][ Next > ] [ Cancel ]
EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard [#234]| | EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard ==

Select Program Folder ‘ Stait Copying Files ‘ .
Pleaze zelect a program folder h Review settings before copying files

. .

Setup will add program icons to the Program Falder listed belaw. “You may type a new falder Setup has enough information ta start copying the pragram files. [F pou want ta review or
hame, or select one from the existing folders list. Click Mext to continue. change any settings, click Back. |f you are satisfied with the settings, click Mext to begin
capying files.
Program Falder:
Current Settings:
Selected Featues: -
E zisting Folders: EHV-CODESYS
2 = L CODESYS Converter
Administrative Tools CODESYS Gatewway
Contral Editor = CODESYS Contral ‘Win W3 =
Games | o 35 Licensing Manager
Groupmas Client Light Ex CODESYS OPC Server 3
Hashi's Tools CODESYS Gateway V2.3 L4
HOPS53_A5 REY
Irtel Destination Folder: C:\Program Filesh\EHY-CODESYSY .
JP1_NETM_DM Client @ - = .
< Back ][ Hext » ] [ Cancel < Back ][ Nexst » ] [ Cancel

Several Microsoft components are necessary to be installed for EHV-CODESYS. If components are not
installed in your PC, the installation of EHV-CODESY'S stops and a dialog appears. Click [Install] at the dialog
to extract from setup file.
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3.1.2 Installation of USB driver
1. Plug in USB cable to CPU module.

2. Popup window appears at right-bottom of screen. Click the popup window.

i, Found New Hardware

LISE Device

3. Click “Install from a list or specific location (Advanced)” and “Next” button.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

Lib Usb Device

(¢) W your hardware came with an installation CD
<& or floppy disk. insert it now.

What do you want the wizard to do?

() Install the software automatically (

[(u Install from a list or specific location |

Click Next to continue.

[ Next > l[ Cancel ]

4. Click “Include this location in the search” with the path C:¥Program Files¥EHV-CODESY S¥GatewayPL C¥Driver
and “Next” button. USB driver for Windows 7 64-bit is in the separated folder as below.

=64 ... Windows 7 64-bit
[h=86 ... Windows 2000, Windows XP, Windows Vista, Windows 7 32-bit

Found New Hardware Wizard

Please choose your search and installation options. N\

&

(®) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[[] Search removable media floppy, CD-ROM..)
[ Include this location in the search:

C:¥Program Files¥EHV-CoDeSys¥GatewayPLC¥Drr % ]

(O Dont search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ]L Next > J[ Cancel ]
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5. USB driver installation is in progress.

Found New Hardware Wizard

Please wait while the wizard searches... \\

Q Lib Usb Device

6. USB driver installation has been completed. Click “Finish” to close the wizard.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

@ Lib Usb Device

Click Finish to close the wizard

7. Reboot the PC to activate the USB driver.

As of Nov. 2015, the latest version of CODESYS is V3.5 SP7 and the latest version of EHV-CODESYS is
V3.5 SP3 Patch6 however, CODESYS V3.5 SP5 or newer version is required for CPU V3.5. For this reason,
several screen shots in this manual are taken by standard CODESYS V3.5 SP5. Please be noted some dialogs

in this manual may be slightly different from your CODESYS/EHV-CODESYS.
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|3.2 Startup

In the first use, you need to specify the type of development activity “Standard” or “Professional” you engage in the
most.

Ghoose Default Eny¥ironment Settmes §|

Before wou begin using this software For the Firsk lime, wou need to specify the type of
development activicy wou engage in the most, This information is used to apply a
predefined collection of settings ko the development environment that is designed For
your development activity.

You can choose to use a different collection of settings at any time. From the Tools
meny, choose Cptions and then choose Features,

Choose your default environment settings:

standard K

Descripkion:

Recommended for the majority of users, Some rarely used features are switched off,
and the user interface is adapted For most effective usabilicy,

Skart | Exit |

Although the above dialog appears at the first use only, this setting can be changed later in the menu
[Tools]-[Options]-[Features] as below.

CFC Editar
@y CoDeSys 2.3 converter
w# Declaration editor Smatt Coding ¥
[ Device edtor I Show system symbols
[ FBD, LD and IL editor
hﬁ FDT Cptions
© |Features

Object types

@ International Settings ¥ Recipe Manager
i) Libraries v Global Network Varisble List
(& Load and Save ¥ Image Pool
SFC y . A
Fe| Entornal e Click [Predefined feature sets...]
SFC edtor v Data server

E‘; SmartCoding

v
& Saurce Contral IV Text List
= Svntax Highlighting
Text editar TFC R1121-% lannuane v
8] visualization {Move the mouse over any fext field above in glder to digplay # descripbion. }
| Predsfined Feature sats, .,
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Click =l icon or choose [File]-[New Project...] to create a new project file. Then New Project dialog box appears as
below. Choose “Standard project”, enter new file name, specify location and click [OK].

‘ Hew Project &|

Categories: Templates: P
{1 (=eneral) - - BE
{1 CoDe3Sys Automation Aliance w w ,‘ED

Empty library  Emply project Standard
project

An empty library |

Mame: |Untit|ed1 |

Location: |C:¥ ~ |[:]

Ok I [ Cancel ]

Choose CPU type and programming language and click [OK].
Available languages are as follows.

e  Continuous Function Chart (CFC)

e Function Block Diagram (FBD)

e Instruction List (IL)

e Ladder Logic Diagram (LD)

e  Sequential Function Chart (SFC)

e  Structured Text (ST)

Standard Project rg|

- ‘ou are about ko create a new standard project. This wizard will create the Following
- objects within this project:
'E
- One programmable device as specified below
- & program PLC_PRG in the language specified below
- A cydlic task which calls PLC_PRG every 200 miliseconds
- A reference ko the newest version of the Standard library currently installed.

Device:

PLC_PRGim: | Function Block Diagram (FED) w |

K H Cancel ]
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Initial screen shot of EHV-CODESYS is shown below.

% Test.project - EHY-GoDeSys

File Edit Wiew Project Buld Online Debug Tools  Window  Help
S==N EE= NN Ol R B2 =R W
Devices - 3 X Bl Etartpagg/[m] ~ X || Propetties v 3 X
=& Fes = 1|  PROGRTM PLC_PRG -  Fiker = | ¥ Sortby -
= Device (EHW-CPUL10Z) 2| vam
- &0 pLC Lagic 3| END_ VIR
=} application
Library Manager
PLC_PRG (PRG, . .
L rems Variable declaration
2 MainTask
= |1 Basic (Easic)
<Emphy > { <Empty =)
<Emphy:= {<Empty:=)
<Empky > (<Empty =) |
<Emphy= (<Empty=) -
<Empty > { <Empty =) 4 o[
<Empty>§<Empty>) 1 «| | Description
{
¢
¢
(

#| sort order -
Property | Valus

Properties

A=nge L[] | 1enaxa Iyt

<Emphy:= {<Empty:=)
<Emphy > { <Empty =)
<Emphy:= {<Empty:=)
<Empty > (<Empty =) ToolBox > o X

<Emphy» (<Empty =) Ed itOr

AR

Toolbox

Device

]
‘ [ [ |
Messages * o X
- |[@ oerrors) [ @ 0 warningts) | @ 0 message(s)
| Project Object Position

D POl ;g Devices
Messages

POLIs | 5 Devices Precompile: O
&} il i a
Current user: (nobody) NS Lni Coll Chi

In the default setting, Device tree is behind the POU window. Click Devices tab to show it. “Toolbox” and
“Properties” windows can be shown by [View] menu.
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|33 110 Configuration

3.3.1 Plug Device (I/O configuration)

Right click on <Empty> slot and choose “Plug Device..

Devices -+ 0 X
= et (]
=[] Device (EHV-CPUL102Z)
=-E1 PLC Logic
= ':_5 Application
Library Manager
PLC_PRG (PRE)
= @ Task Configuration
& MainTask
= ﬂ'i Basic {Basic)
“Empky = {
“Emply =
“Emply =
“Emply =
“Emply =
“Emply = {
“Emply = {
<Empky = {
<Ennpky = {
<Ennpky = {
<Ennpky = {

# o cut
Copy

W Delete
Properties...

B T A T A A A O S A 5

Plug Device, ..

Choose 1/0 module for each slot. The next slot can be configured by clicking next empty slot without closing the Plug

Device window every time.

5| Plue Device E]

Mame:

Action:

O Append device () Insert device  (3) Plug device () Update device

Device:

Wendor: ‘ <hll vendors>

Mame Vendor Wersion

= [{ Miscellaneous
([ 16 Digtal Input  Hitachi-ES ~ 3.4.0.0
E 16 Digital Output  Hitachi-IES  3.4.0.0
() s2Digtal Input~ Hitachi-ES ~ 3.4.0.0
E 32 Digital Output  Hitachi-IES  3.4.0.0
(@ 4 Analog nput Hitachi-IES ~ 3.4.0.0
[ e4Digital Input~ Hitachi-ES ~ 3.4.0.0
E &4 Digital Output  Hitachi-IES  3.4.0.0
[ 8 Analog Input Hitachi-IES ~ 3.4.0.0
E & Analog Output  HitachiF-IES  3.4.0.0
E EH-CLIfE Hitachi-IES ~ 3.4.0.0
E EH-POS[4 Hitachi-IES ~ 3.4.0.0
E EH-RMP Hitachi-IES ~ 3.4.0.0
E EH-SIO Hitachi-IES ~ 3.4.0.0
[ nore Hitachi-IES ~ 3.4.0.0

[ Display all versions (For sxperts anly)

Infarmation:

[ Mame: 16 Digital Cutput
Yendor: Hitachi-IES
Groups:
¥Yersion: 3.4.0.0
Model Number:
Description: Digital Gutput 16

Plug selected device into the slot
<Empty:

& (vou can select another target node in the navigator while this window is open.)

[ Plugbevice | [ Close

Module name can be renamed at “Properties”
in right mouse click menu.

B _16_Digital_output (16 Digital Oubput

U

B any_Mame (16 Digital Sutput)
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Configure 1/0 modules according to the list below.

Model names

Device Names

EH-XDS8, 16, L16, S16

EH-XA16, H16

16 Digital input

EH-XD32, L32, S32, 32E, L32E, 32H

32 Digital input

EH-XD64

64 Digital input

EH-YRS8B, 12, 16, 16D

EH-YTS, 16

EH-YTPS, 16, 16S

EH-YS4, 16

16 Digital output

EH-YT32, 32E, 32H

EH-YTP32, 32E

32 Digital output

EH-RTD8 (PT4 compatible mode)

EH-YT64 64 Digital output
EH-YTP64
EH-PT4 4 Analog input

EH-AX44, 8V, 8H, 8l, 810

EH-AXH8M, EH-AXG5M

EH-RTD8 (standard mode)

EH-TC8

8 Analog input

EH-AY22, 2H, 4V, 4H, 41 *1 8 Analog output

EH-AYH8M, EH-AYG4M

EH-CU, CUE EH-CU/E

EH-POS EH-POS/4

EH-RMP/2 EH-RMP (CPU ROM VER.3.4.1.3 or older)

EH-RMP/2, RMD, LNK, OLNK, OLNKE, OLNKG

EH-LNK (CPU ROM VER.3.4.4.0 or newer)

EH-SIO

EH-SIO

*1  Although the number of channel is not 8, configure “8 ch. Analog output”.

3.3.2 Scan For Devices

Instead of plugging 1/0 modules one by one, actual 1/O module information can be read out from connected CPU.

Right click on basic or expansion base and choose “Scan For Devices...”. Then “Scan Devices” dialog appears. Click
“Copy all devices to project”. This function works for chosen base only. If you have several expansion bases, repeat
“Scan For Device” for each base.

[ [Erasic (Basic) J
Scan Devices
£ <emptyd b Cut BE=ES
E <Emphy Copy Scanned devices ;
: <Empky Devicename Devicetype i
16 Digital lnput |16 Digital Fypuit
£ <Empty % Delet 16 Digital Output 16 Diital Cutput |
E  <Emptyy . DEEE 64 Digital Ioput |64 Dieital hout |
X ) _B_Analog_Input 8 Analog Input |
‘ <Empty f= Properties... B Analog Output |8 Analog Output |
‘ <Emphy 4 Analog Tnput 4 Analog Input |
<Empty> {Empty> |
£ <Empty <Empty> ZEmpty> |
ﬁ <Empky <Empty> <Empty |
<Empty> <Empty> |
K <Empty <Empty> <Empty> |
E  <Empty
Scan Far Devices. ..
Disable Device
)
(T e
J

Be sure to perform “Scan For Devices” after login and logout. “Scan For Devices” works only when logout however,
gateway and active path must be set and opened once in advance.
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3.3.3 Expansion unit
Instead of “Plug Device”, choose “Add Device” to configure expansion units.

Device (EHY-CPUL10Z)

(Bl

= PLC Logic o Cut
= 1‘:_5 Application Copy
m Library Man
PLC_PR {
= @ Task Confif 2  Delete
@ MainTZ
= m Basic (Basic)
<Emphy = [ <E
=Empky = (< | fdd Device. ..
<Emnphy = | <E
<Emphy = [ <E
=Empky = [ <F

= Properties...

mamnnn

EHV-CPU1025 to CPU1102 allows to expand up to 5 expansion bases. The low end type “EHV-CPU1006” is not
expandable.

i, Add Device ®

Mame: |Expans\on |

Device:

Actian:
(%) fppend device () Insert device () Plug device () Undate device

Vendor: | <Al wvendors =

Device:

Hame Wendor

“Wendor: | <Al vendors >

Name Vendar = Miscellaneous
= [ Miscellaneous | m

o A — [ Expansion  Hitachi-IES
+ Fieldbusses
+- 1] Fieldbusses

Information:

m MName: Expansion
Yendor: Hitachi-IE5

Groups:
Yersion: 5.4.0.0 %
Y

Model Number:
Description: Expansion

Append selected device as last child of
Device

@  (Vou can select another target node in the navigator while this window is open. )

[ Add Device ] [ Close
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3.3.4 Update Device
Although device (CPU) type is required to set when creating new project, it can be changed later.
Right mouse click on the device and choose “Update Device”. Then “Update Device” windows appears.

=B PLC Logic |t

= ’:,. Application Copy

m Library Man.

PLC_PRG (P

= [ Task Config) ¢  Delete

@ MainTay Properties...

= Iﬂ Basic {Basic)

<Emphy = (<Erd (2 Add Object 3
=Empty > (<EN Add Device. ..

<Emply = {<En

<Emply = {<En

<Emply = {<En

<Emply = {<En

<Emply = {<Er

<Empty = ( <En

Update Device. .. |

L N NP N N N S N 8

Online Config Mode. ..

Choose one of the devices and click [Update Device] button. If CPU ROM VER.3.4.1.3 or older is used, click at
“Display all versions (for experts only)” and choose the device version 3.4.1.2 or older. Refer to the section 3.22 Notes
for \er.3.5 SP3 for further information.

5/ Update Device El

Name: |
Action:

(" dppend device (" Insertdevice " Plugdevice (¢ Update device

Device:
endor: ‘ <l vendors: j
Name Wendor Wersion
=[] pLcs
+ [ softMotion PLCs
E] CoDesys Contral RTE ¥3 33 - Smart Software Solutions GmbH 3440
E CoDeSys Contral Win V3 35 - Smart Software Solutions GmbH 3.4.4.0
E CoDeSys HML 35 - Smart Software Solutions GmbH 3440
E EHV-CPUL00GE Hitachi-IES 3412
E ERM-CPUL00G Hitachi-IES 3440
E EHV-CPULDZS Hitachi-IES 3412
E EHV-CPULDZS Hitachi-IES 3.4.4.0
E EHV-CPUL0SL Hitachi-IES 3412
E EHV-CPUL0SL Hitachi-IES 3440
E EHV-CPULLOZ Hitachi-IES 341z
E EHV-CPULL0Z Hitachi-IES 3440
P Diplay al versions (for experts orly) W Display all versions {for experts only)
InFormation:

A Name:EHv-cPUL1OZ

Yendor: Hitachi-IES

Categories: PLCs ’
¥ersion: 3.4.4.0 %D
Order Number: EHY-CPU1102 > o

Description: Hitachi-IES EHV+ CPU, Memory size: 1024KB, CaDeSys SP on SH2
processor

Update and try to preserye most information of
Device

#  {fou can select another target node in the navigator while this window is open.)

Update Device Close

“Display all versions (for experts only)” is displayed in professional mode only. If you use standard mode, please
switch to professional mode by choosing [Tool] — [Options] as shown in the section 3.2 Startup.



Chapter 3

Programming

3.3.51/0 address
1/0 addresses and variable names can be linked in two different ways: Global variable or Local variable as below.

[Global variable]
Double click on plugged 1/0 module or right click and choose “Edit Object”.

A nnnnnnnnng

Digital_Input_16 {Digit

| Trmuak 16N |

“Empty = (<Empky =)
“Empky = (<Empky =)
<Empty = { <Empky =)
<Empty = { <Empty =)
<Empty = {<Empky =)
<Empty = (<Empky =)
<Empty = (<Empky =)
<Empty = (<Empky =)
“Empty = (<Empky =)
<Empty = { <Empky =)

4 Cut

Copy

W Delete
(= Properties...

i Add Object...

Plug Device. ..

Disahle Device
pdate Device. ..
add Falder ...

=
7 Edit Obgect

1/0-Bus Mapping window appears as below. Due to Motorola type byte order of SH-2 processor, IEC address of 16-bit
data starts from 1.0 and ends to 0.7 as follows. Since the bit number shown at “Channel” corresponds to actual signal
number, put variable names according to the bit number.

[ Digital_Input_16

Channels
Yariable
= g

L
@
@
L
L
L
@
@
L
L
@
@
L
L
L@ J

N/o-Bus 1/0 Mapping || Information | Status

Mapping  Channel
Reserve Word 0
Bit0

Bitl

Bit2

Bit3

Bit4

BitS

BitG

Bit7

Bits

Bit2
Bitl0
Bit11
Bit1z
Bit13
Bitl4
Bit1S

Address

ol
lnl,
Welnl,
Holkl,
olrl,
Inl,
lnl,
Welnl,
olrl,
%elxO
%eInl
eIkl
YelxO
“elxO
%eInl
eIkl
eIkl

o N A W M= O

7
0
1
z
3
4
5
g
7

Twpe
WORD
Bl
Bl
B
B
[=lalall
Bl
EOCOL
B
B
Bl
Bl
B
B
[=lalall
Bl
EOCOL

Current Value

Default Wa..

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Unit

1k x

Dezcription

Reserve Word 0
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Input any variable names in the field “Variable” according to your system.

@ Test_input_0
@ Test_inpuk_1

@ |
@

@
#
L) %

[ Digital_Input_16

1j0-Bus [/ Mapping

Channels
Wariable
= g

Infarmation || Status

Mapping

(- @ Test_input_D )
@ Test_input_1
@ Test_input_2
d Test_input_3
@ Test_input_4
d Test_input_5
@ Test_input_p
@ Test_input_7
@ Test_input_8
@ Test_input_9
@ Test_input_10
@ Test_input_11
@ Test_input_12
@ Test_input_13
@ Test_input_14
\ % Test_input_15 )

b A A A A L A A A A A A

BitO
Bit1
Bitz
Bit3

Channe|

Reserye Word 0

Bitd
Bit1
Bit2
Bit:3
Bit4
Bit5
Bit&
Bit7
Bit5
Bit9
Bit10
Bit11
Bit12
Bit13
Bit14
Bit15

Felxl.0
Folxl.l
Hlxl.2
%Il 3

Address
Sl
Yalxl.0
alxl. 1
Yalnl.2
Yalnl.3
Wlxl. g
Yalxl.S
Wlxl.B
YaInl.7
Yalx0.0
Il 1
Yalx0.2
I3
Yalx0. 4
YaIn0.S
Yalx0.6
aIn0.7

Bl
Bl
Bl
Bl

Twpe
WIORD
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOnOL
BOOL
EOOL
BOOL
EOOL
BOOL
EOOL
BOOL
EOOL

Default Wa..

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Description
Reserve Word 0

After defining variable names, they will be automatically listed up when it is used in all POU with assist of

auto-complete.

oo |

| Test_input_0

i Test_input_1
i Test_input_z2
i Test_input_3
i Test_input_4
i Test_input_5
i Test_input_6&
i Test_input_7
i Test_input_8&
i Test_input_9

If a variable is already used (declared) in POU or global variable list, it can be taken by clicking [..] icon in 1O
mapping window. (l:] icon appears by clicking empty field.)

i@ Applicakion, GYL.EMG_STOP
@ Application,PLC_PRG.kest_out

4

L4

4

L4

Bito
Bit1
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[Local variable]
Local variables are defined in each POU and valid only in the POU.

If new variable name is used in the first time, Auto Declare window will appear as below. In this window, there is an
input field “Address”. Enter 1/0 address in this field according to data types. If it is remained as blank, the variable

will be mapped in memory area.

Auto Declare

Scope: Marne: Twpe:
AR | ltest_input_D - [BooL v|[>]
Ohiject: Initialization: Address:
PLC_PRG [Device: PLC Logic: + % | | ] |20 |
Flags: Comment:
[JcomsTanT
[CIrETAIM
[CIPERSISTENT
[ (0] 4 ] [ Cancel

After clicking [OK] button, declared information is added automatically as below.

1 PROGRAM FPLC_FRG

Z ViR

2 test_input 0 AT 3IX1.0: BOOL;
4 test_output 0 AT %0k1.0: BOOL;
5 EHD VAR

© Untitled1 60 project® - CoDeSys (PRERFLEASE VERSION - HOT FOR RESALE'}

Fie Edt Vew Project FECADA Bukd Orine Debug Took Window Hel

i Ned & - Ml AR G e
Devices: - 8 X ﬁ Digital_fnput_1E -] PAL_PRE v X FProperties -8 X
=P Lnttedifo =1 T FRUGHAN TLC TG Alg] Ve - sty
-@ Dvl]rmtEH\I'-CPLIImI.I - VR 7 | Bhsort oot =
= B PLc Logic test_irput_0 AT WDNL.0: DOOL: I I %
= 0 Application tesE_output 0 AT A0X1.0: DOOL: DeC|al‘atI0n fleld Fropesty  Wake
[ Fr——— VAR
) rc_pha (PRG) - »
= [ Ve Configur stion < >
& ManTas, T
M Digral_inpue_L (D4gkal ingak 1)
K <hmpty> {<rety>)
£ cbmpty> (<Lmety>) teat_input_0 tear_pueput 0
€ <tmpty> (<imeey>) B {)
€ cEmptys (<Engty>) o bl
K cEmpty> {<Emctys)
K cEmpty> {<Emtys)
K cEmpty> {<Emctys) ToclBox -2 x
K cEmpty> {<Emcty>) Gererdl
€ chmpty> {<Empty>) Boclean Cperators.
K cbmoty> (<Empty>) Math cparators
Funiction blocks
Lodder slements
[ Meawcrk:
4 Conkact
4% Negated contact
¥ Parsbel contact
‘¥ Paraliel negated contact
43 Cod
4 Set ol
8 Roset col
| o
o ToF
E_dal]
o T
B m mone
) Pous |3 Devces < > -
Wiakch 1 - 8 X Breskpoints * B XM Mesages - 0w
— Gommer] Acpicstion: Save Froject [0 oeronts) [ @ 1 wargts) | @ |
Deseription Frajes: Chiject Position
it L ject e
X ® Dt has been shipped e storing Uniitied160 Digtal_lnent_L6 [De.
POU Location  Tnstance |
< 5| % 3 | Precompls: @ Q1

Curment use: (rabady)
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I/0O address example of 64 points output module

Bit number | BOOL BYTE WORD DWORD | LWORD
Bit0 %QX7.0 | %QB7 %QWS3 %QD1 %QLO LSB
Bit 1 %QX7.1 A
Bit 2 %QX7.2

Bit 3 %QX7.3

Bit 4 %QX7.4

Bit5 %QX7.5

Bit6 %QX7.6

Bit 7 %QX7.7

Bit 8 %QX6.0 | %QB6

Bit 9 %QX6.1

Bit 10 %QX6.2

Bit 11 %QX6.3

Bit 12 %QX6.4

Bit 13 %QX6.5

Bit 14 %QX6.6

Bit 15 %QX6.7

Bit 16 %QX5.0 | %QB5 %QW2

Bit 17 %QX5.1

Bit 18 %QX5.2

Bit 19 %QX5.3

Bit 20 %QX5.4

Bit 21 %QX5.5

Bit 22 %QX5.6

Bit 23 %QX5.7

Bit 24 %QX4.0 | %QB4

Bit 25 %QX4.1

Bit 26 %QX4.2

Bit 27 %QX4.3

Bit 28 %QX4.4

Bit 29 %QX4.5

Bit 30 %QX4.6

Bit 31 %QX4.7

Bit 32 %QX3.0 | %QB3 %QW1 %QDO

| |

Bit 39 %QX3.7

Bit 40 %QX2.0 | %QB2

| |

Bit 47 %QX2.7

Bit 48 %QX1.0 | %QB1 %QWO0

| |

Bit 55 %QX1.7

Bit 56 %QX0.0 | %QB0 v
| | MSB
Bit 63 %QX0.7

Following 5 different codes access the same bit.

%QX7.0:=1;
%QB7 :=1;
wQW3 :=1;
%QD1 :-=1;
%QLO :-=1;
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|3.4 I/O-update

Input data is read at the beginning of a task and output data is written at the end of a task. 1/O-update settings are
configured in “PLC settings” in Device tab. Be noted that only used 1/Os in program are updated.
[ Device

Communication Settings || &pplications | Files | Log PLC settings | Users and
Application For 10 handling: Application v

PLC settings
Lpdate I while in stop

Behaviour For outputs in Stop Set all aukputs ko defaulk w

[[]Update all variables in all devices

Update IO while in stop
If this option is activated (default), the values of the input and output channels get also updated when the PLC is
stopped.

Behaviour for outputs in Stop
Keep current values: The current values will not be modified. If “Update 10 while is stop” is deactivated,
output data is not updated at CPU stopping.
Set all outputs to default: The default values resulting from the mapping will be assigned. If this setting is
used, “Reset all outputs in STOP” of [Device]-[Configurtion] parameter must be set as “No”, otherwise default
value of TRUE is not valid. Refer to the next page for further information.
Execute program: You might determine the outputs behaviour by a program available within the project. Enter
the name of this program here and it will be executed when the PLC gets stopped. Via button [...] the input
Assistant can be used for this purpose.

Update all variables in all devices
If this option is activated, then for all devices of the current PLC configuration all 1/0 variables will get updated
in each cycle of the bus cycle task. This corresponds to option “Always update variables”, which can be set
separately for each device in the "1/0O Mapping" dialog.

If all the following conditions are fulfilled and reset warm/cold is operated, the last status of output module remains
although monitored output status is reset.

- Update 10 while in stop in PLC settings: Disabled

- Behavior for outputs in Stop in PLC settings: Keep current values

- Reset all outputs in STOP in Device Configuration: No

- Variable of output module is mapped to existing variable that declared in POU or GVL.

PLC settings

Ipdate IO while in stop .
u Actual output remains

Behaviour For outputs in Stop Keep current values w after Reset warm/cold

| test output_0
| [ {0
12 13 14 15

This is expected behaviour. If this setting combination is required, keep in mind this mismatching and
be careful to use.
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Reset all outputs in STOP

This setting is in [Device]-[Configuration]. If “Reset all outputs in STOP” is “Yes” (default), all the PLC outputs
including counter outputs and pulse train output of positioning module are reset because it is reset by a certain
hardware signal running on the back plane bus. If default value in configured as TRUE in 1/O mapping table, it is
momentary reset (FALSE) at run or stop timing. If default values should be kept, set “Reset all outputs in STOP” as
“No.” In this case, you must be aware following limitation.

If “Reset all outputs in STOP” is “No”, PLC outputs without IEC address, such as counter outputs or pulse train
outputs, are NOT reset when CPU stops. We recommend you to set “Yes” when using counter or positioning modules.

# Ethernet port Link speed / Duplex mode

# Change IP information

& Serial port mode

Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE

AutoMegotiation
No
IEC programming

Parameter Type Value Default Value
i IF Address STRING '192.168.0.1' '192.168.0.1'
# Subnet Mask STRING '255.255.255.0° '255.255.255.0°
@ Default Gateway STRING '0.0.0.0° '0.0.0.0°

AutoMegotiation
No
IEC programming

# Serial port type Enumeration of BYTE R&-232C R&-232C
# Serial port term. resistor (R5-422/485) Enumeration of BYTE Mo Mo
I # Reset all outputs in STOP | Enumeration of BYTE Yes Yes
# Stop switch definition Enumeration of BYTE Reset warm Reset warm
# External PHY Clock Enumeration of BYTE Yes Yes

If “Reset all outputs in STOP” is “Yes” (default), default value of “TRUE” in 1/O mapping table is momentary reset
(FALSE) at run or stop timing.

16 Digital Cutpuk 1/ Mapping | Information | Status

Channels

Yariable Mapping | Channel | Address Tvpe Default Value | Unit

S SLOWO WORD
[ BitO Senl.0 BOOL FaLSE
] Bkl Yipxl. 1 BOOL FaLSE
[ ] Bitz Yipsl.2 BOOL FaLSE
] Eit3 Yewl, 3 BOOL FaLSE
i@ Bit4 Yonl4 BOOL FaLSE
i@ BitS “Yrl.5 BOOL FaLSE
] Eita Yenl.e BOOL FaLSE
i Bit¥ SRl 7 BOOL FaLSE
[ Bita Y00 BOOL FaLSE
] Bit9 YipA0.1  BOOL FaLSE
[ ] Bit10 ipA0.2  BOOL FaLSE
] Bitll w0, 3 BOOL FaLSE
i@ Bitlz Yowl, 4 BOOL FaLSE
i@ Bitl3 Yr0.5  BOOL FaLSE
] Bitl4 Yeul.e  BOOL FaLSE
i Bit1S Qw07 BOOL FaLSE
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|35 POU and task
One application has at least one POU and one task as shown below.

=[] Device (EHv-CPUL102)
=& pLC Lagic
=1} Application
ﬁ] Library Manager
4] PLC_PRG (PRG)
= @ Task Configuration
@ MainTask.

POU

POU stands for Program Organization Unit. This can be assumed as a paper to create your program. Only one
programming language can be used in one POU. If you need another language, add POU by right click on
“Application” and choose “Add object”-“POU” and choose language.

[ Device (EHW-CPUL102)
=B PLC Logic

= f:; Application
Library Mana
] PLc_PRG (PR
= @ Task Configu
@ MainTas
= ﬂj Local_Modules {Local
Digital_Output_| Properties...
<Empty = {<Em
<Emply > (::Em| a1 Add Object L4 |
<Emply = {<Em
<Emply = {<Em
<Emply = (<Em
<Empty = (<Em

<Empty> (<EM = add Foider...
<Emoty = (<Eml _

Zut

BF %<

Copy

Delete

X

Application, ..

DUT...
Global Yariable List...

Persistent Yariables...

= ® & O

FOL...

ARG

Add POU X

@ Create a new PO (Program Organizakion Unit)

[ame:
[aeli]

Type:

@ Program

) Function Block
) Function

Return type:

Implernentation language:
Function Block Diagram (FED) 1"

Conkinuous Funckion Chart (CFC

‘Funckion Block Diagram (FED)
Instruction Lisk (IL)
Ladder Logic Diagram (LD}
Sequential Function Chart (SFC)
Skructured Text (5T)

[ Qpen ] [ Cancel
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Task

POU does not have information how it is executed. This information is handled by task.
Put priority, choose type of task and add or remove POU accordingly.

& MainTask

Configuration

Priotity { 0,37 1

Type

Cylic v Interval (e.g. t#200ms):  [E#20ms
‘Watchdog

[ Enable

Time {e.g. L#200ms):

Sensitivity:

POl

Add PoU FOU Camment

Remaye POLI PLC_PRG

Open PO

Change POL...

Priority (0-3)
0 is the highest priority, 3 is the lowest.
Cyclic task
The task will be processed cyclic according to the time definition given in the field “Interval”.
Event task
The task will be started as soon as the variable defined in the field gets a rising edge.
External task (CPU V3.4)
The task will be started as soon as the system event occurs. The CPU supports two tasks as below.
ApplicationStart: This task is executed at once just after CPU starting.

ApplicationStop: This task is executed at once just after CPU stopping.
Freewheeling task

The task will be processed as soon as the program is started and at the end of one run will automatically

restarted in a continuous loop. There is no cycle time defined. Be noted that the priority of this task is the

lowest and 100ms of sleeping time is added at the end of each cycle for other tasks to be executed properly.
Watchdog

When it is enabled, watchdog function is activated. If program execution time exceeds watchdog time, CPU
stops program execution with exception status.

Actual cycle time of each task is monitored in Task configuration as below.
Task Configuration

Properties | Monitor

Task Skatus IEC-Cyele Counkt Cwele Counkt | Lask Cwole Time {us) Awverage Cyele Time (us)

Max, Cyele Time {us)  Min, Cycle Time (ps)
MainTask Walid 1926 2118 2000

1540 3000 2000

Event Handler (CPU V3.5)

Event Handler function has been available since CODESYS V3.5. This can be used instead of External task
(ApplicationStart/Stop) for V3.4.

Task Configuration
Properties | System Events | Monitor

| Add Event Handler ... |
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|3.6 Variables

3.6.1 Data memory
In EHV-CODESYS programming, external 1/0s and data memory (internal registers) are handled as variable names
instead of direct I/O addresses, such like “Al switch”. If new variable name is used, below Auto Declare window
appears. Enter an each field according to following table.

fAuto Declare

(x]

SCope: Marne: Type:

v|  Jrest T ~l >

Cbject: Initialization: fddress:

PLC_PRG [Application] = J |

Flags: Comment:

[ COMSTAMT

[ RETAIM

[~ PERSISTEMT

’Tl Cancel

Item Descriptions

Scope Choose “VAR” in normal use. If global variable is used, choose “VAR_GLOBAL”.
Refer to section 3.6.7 for further information.

Name Variable name is defined. (available characters are described in section 3.6.3.

Type Data type is defined. Refer to section 3.6.5 Data type.

Object In case of local variable, POU name is defined.

Initialization Initial value when program starting can be set here. If it’s blank, initialization value is 0.

Address No need to enter I/O address. EHV-CODESYS will assign to free address automatically.

Comment Any text comment can be input.

Flags | CONSTANT Enter a value in the Initialization field.

RETAIN The value is maintained by a battery after switch off of the PLC. If new application is
downloaded, it will be initialized. (Refer to the section 3.13)
PERSISTENT | The value is maintained by a battery after switch off of the PLC. If new application is
downloaded, it will be maintained. (Refer to the section 3.13)
Bit access

Any bit data in integer type data can be accessed by adding suffix dot and number (decimal 0 to 63).

Example
wTe

wTle
wle
wTe
wle

Login display

st :=5; < WORD type (16 bits) wTest[16H0005 | = =5;

at.
at.
st.
st.

LI G R A |
' E.

LT

: <— BOOL type (1 bit)

wTest[1680005 |. OTRUE]:
wTest[1680005 |. IFALSE):
wTes 1680005 |. Z[TRUE |
wTest[1680005 |. SFALSE:
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3.6.2 Marker memory
Normally users do not have to take care about internal address of data memory however, if needed, the marker

memory is useful. The address of marker memory is %M.

fAuto Declare &l
Scope: Marme: Tvpe:
VAR | |dwTest [pWoRD - =
Ohject: Initialization: Address:
|PLC_PRG [Application] ~| | I T
Flags: Commenk:
[ COMSTANT
[~ RETAIN
[ PERSISTENT
o4 | Zancel

For example, DWORD data dwTest, WORD data wTest H and wTest L are declared in the
address %MD10, %MW20 and %MW21. Then high word and low word can be accessed separately with using %M
addresses. The relation between each data types are same as page 3-14. Just replace “Q” with “M”. The marker
memory does not support RETAIN nor PERSISTENT flags.

Variable declaration

VIR
duTest AT :MD10: DWORD;
wTest_H AT ZMWZ0: WORD;
wTest L AT :MWZ1l: WORD

EHD VAR

Login display

Exprezsion Twpe "alue
@ dwTest DWORD 16812345675
@ wlest H WORD 1641234
i@ wlest_L WORD 16#5678

The max. size of marker memory is 16KB. Supported address range is shown below.

Data type Address range

BOOL %MX0.0 to %MX16383.7
BYTE %MBO0 to %MB16383
WORD %MW0 to %MWwW8191
DWORD %MD0 to %MD4095
LWORD %MLO to 9%ML2047
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3.6.3 Available characters for variable names

Available characters for variable names are only alphabet a to z, A to Z and number 0 to 9 and _ (underscore). The first

character must not be numeric characters. Several words like BOOL, WORD, IF, FOR etc. are reserved.

S

m

3.6.4 Numeric literals

upported characters
Types Supported Remarks
Numerical 0 to 9 Not allowed to begin with numeric characters.
Alphabetical atoz, AtoZ
Symbol _ Trailing underscores are not allowed.
xamples for variable names
Allowed or not Examples Descriptions
Allowed Test_200
TEST
Test55
_Test
Not allowed 2test Starting with numeric character.
test__ 200 Trailing underscores are not allowed
test-5 Minus sign is not allowed.
test#3 other signs than underscore are not allowed.
test 3 Space is not allowed.
IF Reserved word.

Numeric literals are specified as follows.

Types Examples Remarks
Integer -12 0 123 456 +986 10#1234 Underscore is ignored
Real -12.0 0.0 0.4560 3.14159 26 Underscore is ignored

Real with exponents

-1.34E-12 1.0E+6 1.23E6

Base 2

2#1111 1111 2#1110_0000

Underscore is ignored

Base 8 8#377 8#340

Base 16 16#FF 16#FF 16#1234 ABCD Underscore is ignored
Boolean zero and one 0 1 FALSE TRUE FALSE=0, TRUE=1
Time T#100ms, T#5.5s Timer (TON, etc.)
Date DT#2012-12-31-12:34:56 RTC (Realtime clock)

Programming
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3.6.5 Data types
EHV-CODESYS supports below data types.

No. | Data types Name Size Range
1 BOOL Boolean 1 Oorl
2 SINT Short integer 8 -128 to 127
3 USINT Unsigned short integer 8 0to 255
4 BYTE Bit string of length 8 8 0to 255 (16#00 to 16#FF)
5 INT Integer 16 -32,768 to 32,767
6 UINT Unsigned integer 16 0 to 65,535
7 WORD Bit string of length 16 16 0to 65,535 (16#00 to 16#FFFF)
8 DINT Double integer 32 -2,147,483,648 to 2,147,483,647
9 UDINT Unsigned double integer 32 0to 4,294,967,295
10 | DWORD Bit string of length 32 32 0 to 4,294,967,295 (16#00 to 164FFFFFFFF)
11 | REAL Real numbers 32 +1.175494351 E-38 to 3.402823466E+38
0to 4,294,967,295 ms
1 TIME Duration ” Unit : ”d”: days, “h”: hours, m Tninutes,
“s”: seconds, “ms”: milliseconds
Ex. T#100S12ms, t#0.1s
13 LREAL Long reals 64 +1.7976931348623... E+308 to
2.2250738585072... E-308
14 STRING Variable-length single-byte 8x n 1 to 255 char.
character string
15 | LINT Long integer 64 25~ 288
16 | ULINT Unsigned long integer 64 0 to 251
17 | LWORD Bit string of length 64 64 0 to 2%-1
year-month-day
18 | DATE Date 32 Ex. DATE#1996-05-06
d#1972-03-29
year-month-day-hour:minute:second
19 | DATE_AND_TIME | Date and time of Day 32 Ex. DATE_AND_TIME#1996-05-06-15:36:30
dt#1972-03-29-00:00:00
hour:minute:second
20 | TIME_OF_DAY Time of day 32 Ex. TIME_OF_DAY#15:36:30.123
tod#00:00:00
. Unit :“us”: microseconds, “ns”: nanoseconds
21 LTIME Long duration 64
Ex. LTIME#1000d15h23m12s34ms2us44ns
2 | WSTRING Variable-length double-byte 6xn
character string
Ex.
in variable declaration
23 | ARRAY Array — test: ARRAY[0..100] OF WORD;
in user program
test[5]:=20;

If ARRAY type variables are used, several additional variables are used implicitly in the data memory.
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3.6.6 Local variable

If new variable name is used in POU, Auto Declare window appears as below. If the field “Address” is remained as
empty, this variable will be assigned in a certain memory area of CPU.

Auto Declare E|

Scope: Mame: Twpe:
| |test input BOOL v

Object: Initizlization: Address:
PLC_PRG [Device: PLC Logic: ¢ [.]

Flags: Comment:
[]ComMsTANT

[CJRETAIN

[C1PERSISTENT

[ Ok ] [ Cancel ]

Click [OK] button, this variable is registered in declaration part of POU as below.

Devices - 1 N E:‘l PLC_PRG
= Lhitkediod E] 1 PROGRAM PLC_PRG
=[] Device (EHV-CPUL102) - TR
=2 F'L_C Logic test_input: BOOL;
=407 Application FHD AR
m Library Manager -
4] PLC_PRiG (PRG)
= @ Task Configuration
& MainTask
= If[j Local_Maodules (Local Modules) <
<Empty x (<Empky =) 1
<Empty = (<Emphy =)
<Empty = (<Emphy =)
<Ernpty = { <Emnpky =) IHD
<Emphy = [ <Ernpky =) test_input — —
<Empty = { <Emphy =) rrr —
<Empty = { <Emphy =)

[ T )

B T N s N s O Y

This variable is valid only in the POU. Even if same variable name is used in another POU, Auto Declare window will
appear and it will be assigned in another memory location and handled as different variable.
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3.6.7 Global variable
If variables need to be commonly used
Application as below.

[ Device (EHW-CPU110Z)
=[] PLC Logic

in all POUs,

=1L} |Application
Library Ma Cut
] PLC_PRi(
= @ Task Confi

£ MainT
= m Local_Modules {Log
Digital_Cukpy
<Empky = [ <]

oy %<

Copy

Delete

Properties. ..

“Global Variable List” must be created by right click on

[ Device (EHY-CPU110Z)

=80 pLE Lagic

= 1':_,} Application

@ cv

=

m Library Manager
] PLC_PRG (PRG)

= @ Task Configuration
£ MainTask

[E R

<Empty= (< Add Object

' | Application

<Empky = (<]
<Emply = (<
<Empky = [ <]
<Empky = (<

it nng

DUT...

Global Warisble List. ..

Persistent Yariables...

If new variable name is used in POU, Auto Declare window appears as shown in local variables. Choose

“VAR_GLOBAL?” at “Scope” as below.

futo Declare rzl
Scope: Mame: Type:

Scope: < '[|W\R v|] |test_input2 | |BOOL v|

VAR W Ohjeck: Initialization: Address:

Yo |PLC_PRG [Device: PLC Lagic: + v | | ) | |

YR Elags: Comrment:

VAR _IMPUT [ comsTant

WaR_OUTPUT [C]reTAIN

VAR _IM_OUT [JPERSISTENT

VAR _TEMP

oK ] ’ Cancel

New variable name “test_input2” is registered in GVL as below instead of POU.
Devices > 1 x ] PLC_PRG . g GVL |
=g LhitedTed = 1 VIR GLOBAL

= Device (EH¥-CPUL10Z) 2 test_input2: BOOL:

= B PLC Logic :|  END VAR

= ";j Application
[~ R
m Library Manager
[&] PLC_PRG (PRE)
= @ Task Configuration
@ MainTask.
= ﬁ Local_Maodules (Local Modules)
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|3.7 Configuration

Open device window and set CPU’s parameters in Configuration tab.

Default Gateway

Ethernet port Link speed /
Duplex mode

Parameter Description
IP Address When requesting to change the Ethernet port related parameters, be sure to set “Yes”
Subnet Mask in “Change IP information”, otherwise parameters are not downloaded. Do not forget

to set back to “No” after downloading.

Change IP information No IP information is not downloaded when application downloading.
Yes IP information is downloaded together with application.
Serial port mode Gateway Communication with EHV-CODESYS/HMI (CPU V3.4 only)
IEC programming | Modbus-RTU or SysCom communication
Serial port type RS-232C The serial port is set as RS-232C interface.
RS-422/485 The serial port is set as RS-422/485 inerface.
Serial port term. resistor No No terminal resistor
(RS-422/485) Yes 120Q resistor is across [7] RX+ and [6] RX- of serial port.
Reset all outputs in STOP Yes all outputs are reset by hardware signal on the backplane when
switching to stop mode. (Refer to page 3-16)
No all outputs are controlled by IEC program (software)
Stop switch definition Reset warm When Run/stop switch is changed from run to stop, “Reset
warm?” operation is performed.
Stop When Run/stop switch is changed from run to stop, “Stop”
operation is performed.

External PHY Clock

This setting is valid only for hardware revision 01 or newer. Do NOT set “Yes” in the
hardware revision 00, otherwise Ethernet port will not work.

Default settings

[l Device x

| Communication Settings | Applications | Files | Log

| PLC settings I PLC shell | Users and Groups | Access Rights || Configuration

Parameter
@ IP Address
@ Subnet Mask
@ Default Gateway

@ Change IP information
@ Serial port mode
@ Serial port type

@ Reset all outputs in STOP

@ Stop switch definition
@ External PHY Clock

@ Ethernet port Link speed f Duplex mode

@ Serial port term, resistor (R5-422/485)

Type Value Default Value Unit
STRING '192.168.0.1" '192.168.0.1"
STRING '255.255.255.0' '255.255.255.0'
STRING '0.0.0.0° '0.0.0.0°

Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE

AutoNegotiation
No

IEC programming
R5-232C

Mo

Yes

Reset warm

Yes

AutoNegotiation
No

IEC programming
RS5-232C

No

Yes

Reset warm

Yes

- The parameter “Ethernet port Link speed / Duplex mode” requires power cycling to update parameter data.
All the other parameters are updated when program is downloaded.

- Serial port mode is “IEC programming” only in CPU V3.5.

- Default values of Ethernet port Link speed and External PHY Clock have been changed since CPU V3.5.

3-25
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|3.8 Communication settings

How to configure
Double click on “Device (EHV-CPUxxxx)” or right click and choose “Edit Object”.

=[] [pevice (EHv-CRUL102) |
= PLE Logic
= a Application
m Library Manager
[T] PLC_PRG (PRE)
= @ Task Configuration
@ MainTask

“Device” window will appear as below. Choose “Communication Settings” tab and click “Scan network”.

[T Device x
Communication Settings |A|:||:|Iit3tions | Files | Log | PLC settings | PLC shell | Users and Groups | Access Rights I Configuration | Tz

Scan network... | Gateway =  Device -

—— . .
Gateway .

- 22PKE61 -

IP-Address: Press ENTER to set active path...
localhost

Port
1217

If CPU is found, it is displayed as below. Click “OK” to close the window.

'S = Bl
Select Device —— hd (o

Select the network path to the controller:
= _,B_'g. Gateway-1(scanning...) Device Name: - Scan network

() |Hitachi-EH150 [00DB.500Z] AR

Device Address:
00DE.BO02

Target Version:
3.5.4.10

m

Target Vendor:
Hitachi Industrial
Equipment Systems
Co., Ltd.

Target ID:
1070 0003

Target Name:
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Target CPU is configured. The CPU types are identified by Target ID.

[ Device x
Communication Settings |Applications I Files | Log I PLC settings I PLC shel I Users and Groups I Access Rights | Configuration | Tas
Scan network... | Gateway -~ | Device -
.
® .
Gateway .
Gateway-1 - [D0DE.BO0Z] (active) -
IP-fddress: Device Mame:
localhost Hitachi-EH150
Port Device Address:
1217 00DB.BOO2
Target ID:
1070 0003
Target Type:
4096
TargetVendor:
Hitachi Industrial Equipment Systems Co., Ltd.
Target Version:
3.54.10
CPU name Target ID
EHV-CPU1102 16#1070 0001
EHV-CPU1025 16#1070 0003

TCP/IP communication (CPU V3.5)
Default protocol between CODESYS and CPU is UDP/IP. If TCP/IP communication is required, enter IP address in
the Device Name field directly. TCP/IP is supported by CPU ROM VER. 3.5.X.X.

- Even if Ethernet and USB cable are connected, only the first detected communication line is displayed.
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|3.9 Programming

Ladder programming
Basic ladder programming is shown below as a first step. Please refer to online-help of EHV-CODESYS for further
information about programming.

ToolBox

General
Several ways are available to add contact or coil to POU as below.

1 Math operators

Contact Other Operatars

- Drag from ToolBox to [Start here]. D
- Menu [FBD/LD/IL]-[Insert Contact]

Boolean Dperators

Function blocks

1 Ladder elements
- Right mouse click [Insert Contact] 22 ... | [i¥ Metwirk
- Shortcut key [Ctrl + K] ﬂ |] 41 Contact

. 41 Megated conkack
Coil

. e Parallel contack
- Drag from ToolBox to [Add output or jump here]. Araleleontac

4l Parallel negated contack

- Menu [FBD/LD/IL]-[Insert Coil] —
- Right mouse click [Insert Coil] 4 ¥ Co
- Shortcut key [Ctrl + A] |20 outpur or jump here|

Auto Declare El

Scope:! Mame: Twpe:
<] fest et oo BE
Object; Initialization: Address;

[PLC_PRG [application] = | J |

Flags: Comment:
[ COMSTANT
[ RETAIN

[~ PERSISTEMT

oK | Cancel

If new variable name is used, Auto Declare window appears automatically. Edit each input field and check-boxes if
necessary, and Click [OK]. The variable is declared in declaration window as below.

hF] PLC_PRG
1 PROGRAM PLC_FPRG =
= z VIR =
3 teat input: BOOL; =
4 test_output: BOOL; =
£

EHD_VAR
—_— -
1 |>H

test_input CEST_output

I [ ]
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Parallel contact across several contacts

Click several contacts with shift key and choose [Insert Contact Parallel] in right-mouse click menu or press [Ctrl + R]
key.

1 TON_instl
Cest_input testl testi t:es_‘i-i TOH test_output
1 141 01 N m : 1y
[:& [:E [:E ET - ET_TON1
tests

[I[I[:%

Cut

oF <

Copy

¥ Delete

Browse 3
1k Insert Conktact
4% Insert Megated Contack

i Insert Contact (right)

||I1 P Insert Contact Parallel (below)

pal  Insert Megaked Contact Parallel (below)
A& Insert Contact Parallel (above)
Paske contacts 3
Megation
Edge Cetection

1 TON_instl
test_input testl testi testd TOH Test_output
I 1 10 I I i : )
ET —ET_TON1
testl

T#2. 58 —FT
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|3.1O Login

Login

“Description” field as follows. Double click the message to jump to the part to be corrected.

Description
------ Build started: Application: Device, Application -------
kypify code ...

£} Cannok corvert bype 'TNT' ko bype 'BOCL
Compile complete -- 1 errors, 0 warnings

If unknown message appears, it is recommended to [Clean all] in Build menu. All compile information is deleted by
this operation.

When all errors are removed as below, click e or choose [Login] in Online menu to download the program to CPU.

Description
------ Build started: Application: Device . Application -------
bypify code ...
ompile compleke -- 0 errors, 0 warnings

If no application is in the CPU, this message appears. Click [Yes] to download.

EHV-CoDeSys 3

ip' Application Application does nok exist on device , Do wou wank ko create it and
- proceed with download?

M Details. ..

If unknown version of application is in the CPU, this message appears. Click [Yes] to download.

l,' Unbnovan wersion of Application "Application’ on target: Do wou wank bo perform a
- download and replace the application?

Mo Details. ..
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When logging in successfully, green circle icon is displayed at [Device]. If mounted I/O modules are matched with

configured ones, green icon is displayed at each 1/0 module also.

Devices - I X
= fest profet E]
= m Device [connected] (EHY-CPU1102)
=Bl PLE Logic

= "'; Application [stop]
m Library Manager
[ff] PLC_PRG (PRG)
= @ Task Configuration
2 MainTask
= m Basic (Basic)
B analog_Input_& {analog Input &)
B analog Output_ & {Analog Oukput 8)
B Digital_Input 16 {Digital Input 163

If any mounted I/O module is mismatched, red triangle icon is displayed at mismatched module as below.

Devices - 0 X
=i fest profecdt E]
= ﬂj Device [connected] (EHY-CPU1102)
=& pLc Logic

=L Application [stop]
m Library Manager
€] PLC_PRIG (PRG)
= @ Task Configuration
& MainTask
= ﬂj Basic (Basic)
HAH  snalog_Input_8 (Analog Input &)
H  Analog_Output & {analog Oukput &)
M  Digital_Input_16 (Digital Input 16)

Online monitoring
After login, actual status of variables are shown as below.

li¥] PLC_PRG

- X

Device.Application.PLC_PRG

Expression Tvpe

Prepared value Comment =
& test_input BOOL El
@ beskl BOOL }E<'
w
@ testz BOOL —
@ test3 BOOL
@ beskd BOOL w
1 TON_instl
Lest_input testl LESLE testd TON Lest_output
Ll Ll [ 1| m 0 D
ET -ET_TONl
testd
Il
]
T#Z, 52 T
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Write values

Prepare values for the variables by clicking at [Prepared value] or double clicking at ladder symbols.
Choose the menu [Debug]-[Write values] or press [Ctrl + F7]. The prepared values will be transferred to PLC.

| PLC_PRG

Device.Application.PLC_PRG

Expression Tvpe Walue Prepared valus Comment
@ test_input BOOL
4 testl BOOL
@ testz BOOL
@ bests BOOL FALSE
P testd BOOL TruE [ v
1 TON_instl
test_input testl testd testd TOH Lest_output
] n
Ll (Al Il 1N In 2 (]
ET - ET_TONL
testd
I
[
T#2. 55 —FPT
Write values Ckel+F7
- lil PLC_PRG - X
Device.Application.PLC_PRG
Exprezgion Tvpe Walue Prepared value Comment ~
@ test_nput BOOL
4 testl BOOL
@ test2 BOOL B
@ test3 BOOL
1 TON_instl
test_input testl testi teztd TOH Lest_output
Ll Il Ll [ I 'ﬁ 0 1]
ET - ET_TON1
testd
{0
I

T#Z. 52 —IT

Online change
To change your program in running CPU (online change), you have to logout at first. After program changing, choose
[Login] again. You will have 3 options as below.

Login with online change:
Login with download:

Login without any change: New program is not downloaded.

EHY-GoDeSys

Q)

The code has been changed since the last download, What do vou want ko do?

f* Login with online change.

" Login with download.

™ Login without any change.

QK | Cancel Details. ..

Only incremental program is downloaded without CPU stop.
Whole the program is downloaded. CPU is forced to stop.

X]
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|3.11 Boot application

The basic overview of downloading is shown as below picture. Be noted that an application (compiled user program)
is downloaded to volatile RAM memory of the CPU, which means the application is lost when power is removed. If
your application needs to be saved in non-volatile FLASH memory, choose [Create boot application] in Online menu
while Login. When CPU is power up in the next time, the application is copied from FLASH to RAM and executed

automatically if RUN/STOP switch is in RUN position.

& EHV-CODESYS

| Referenced devices *

| Referenced libraries *
Source upload. ..

CPU

FLASH

Source

| Referenced devices *

| Referenced libraries *

| Download information files *

\

- . - Source download. ..
| Visualization Profile *

|
|

| Download information files * | > “
|

User program |

Create boat application

ﬂ@ Build 'Application
|
|

upload application

*: Optional

(Compiling) //

| Visualization Profile *

| User program

-

_,_>| Boot application |

Application :
PP EN 0% Login RAM V
~~~~~~ e
ﬂ Clean al R e Application |
(Delete) Not possible to

P Copied when
power up.

Timing to download boot application can be configured in [Properties] of [Application] (Right click on “Application”

of the project tree). The default setting is shown below.

Properties — Application [Device: PLC Logic]

Drvnamic memory settings | Acce ¢ *

Implicit boot application on dovanload
Implicit boot application on Online Change

["] Remind boot application on project close

a4 l [ Zancel l [ Apply
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|3.12 Source Download / Upload

Besides boot application, source file can be saved in the CPU module, which enables you to upload original program
file from PLC even if you don’t have it in your PC. Some extra files can be added to source file as below. Choose

according to your necessity.

*:' i

&5 Page Setup
Security

E Source Download
& Users and Groups
@l Visualization

@ Visualization Profile

Additional files

|:| . .Bon't prolj'ects

[ pawnload information Files
|[7] Library profile

[] referenced devices

[ referenced libraries

|[] wisuslization Profils

Ok,

H Caniel l

archive,

X

J |

[ ok

Cancel

Download information files
“Download information files” in [additional files setting] is not necessary normally, but it is needed if you want to
login without CPU stop from the PC which does not have original program file shown below as case (b) and (c).

(a) Online change from PC with source file to CPU without source file. = Login
(b) Online change from PC without source file to CPU with source file and DL info. = Source upload and Login

(c) Online change from PC without source file to CPU with source file. =» Source upload and Login, then program
download is required because EHV-CODESYS is not able to verify program identity. It is possible to login after
downloading, but CPU must stop at that time.

4

Not possible to login

(a) (b) (c)
EHV-CODESYS EHV-CODESYS EHV-CODESYS
Source file
2 < -J L =
CPU CPU CPU
FLASH FLASH FLASH
Source file Source file
Download info.
Application Application Application

without program
downloading
(CPU stops).
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|3.13 Run / Stop / Reset

Run/Stop

CPU can be started with EHV-CODESYS or Run/Stop switch on the CPU module, but remote controlling with
EHV-CODESYS is not allowed when the Run/stop switch is in Stop position as shown below.

Switch position
. STOP RUN
User operations
Run with EHV-CODESYS F Stop (no effect) Run
Reboot PLC (Cycle power) Stop Run *

* CPU starts running independent from the last status before power failure.

Reset

When CPU detects a serious error called “exception”, such as watchdog error, program execution stops. If
EHV-CODESYS is connected, “Exception” indication blinks until this status is cleared. This exception status is
cleared only by “Reset” operation. EHV-CODESYS has 3 different types of “Reset” operation: Reset warm, Reset
cold and Reset origin. All of them can initialize exception status, but behaviours of CPU are different as shown below.
Be noted that “Reset origin” initializes not only an exception but also your application and boot application in CPU

module.
) VAR Application Boot application
Operation VAR VAR RETAIN . . . .
PERSISTENT | (in volatile memory) (in non-volatile)
STOP X X X X X
Reset warm - X X X X
Reset cold - - X X X
Reset origin - - - - -
Download - - X (overwritten) X
Online Change X X X (modified) X
Reboot PLC - X X - X
X = maintained, - = initialized

Stop switch definition

Definition of stop position of run/stop switch can be configured as “Stop” or “Reset warm” in CPU configuration.
Default setting is “Reset warm” since it is almost same behaviour of original “Stop” for existing Hitachi PLC.

Parameter
@ IP Address
# Subnet Mask
@ Default Gateway
@ Ethernet port Link speed / Duplex mode
& Change IP information
@ Serial port mode
@ Serial port type
@ Serial port term. resistor (R5-422/435)
& Reset all outputs in STOP

I @ Stop switch definition I

# External PHY Clock

Type

STRING

STRING

STRING

Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE

Value

'192.168.0.1'

'255.255.255.0'
'0.0.0.0°
AutoMNegotiation
Na

IEC programming
R5-232C

Na

Yes

Reset warm

Yes

Default Value
'192,168.0.1"
'255.255.255.0°"
'0.0.0.0°
AutoNegotiation
Ma

IEC programming
R5-232C

MNa

Yes

Reset warm

Yes
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|3.14 Global network variables

Any variables can be listed in global network variable list, which are sent to all other CPUs in the network with
broadcast address of UDP/IP. Global net work variable function is available only in professional setting. Refer to
section 3.2 Start up how to change the environment setting.

How to configure?

Procedure of configuration is shown below with a simple project: one CPU to send and the other CPU to receive.
Right click on the project and choose “Add Device” to add the 2nd CPU.

CPU “Send”

test_war: IHT:

@ = J

[ CPU “Send” ]

Right click on “Application” of send-CPU and choose “Network Variable List (Sender)”.

[ send (EHv-cPU1102)

=Bl pLC Logic
=1L | Applicati
] #  cut
m Librar
E=
PLC_P. Copy
= @ Task O Paste
= M X Delete
@ Properties...
=[] Basic (Basic) | i3 Add Object » | & Applcation...
£ <empty ) Add Folder... [ DataServer...
K <Emptvi 5 Egit Object %¢ DUT...
K <EmO gdtObject with.. External Fi...
<E L -
£ e Q% Login @ Global Variable List. ..
‘ <Empty *—r=crmpoy ,
Image Poal...
E <Empty = (<Empty =)
=0 Interface. ..
E <Empty = (<Empty=) :
@ MNetwork Variable List (Receiver)...
E <Empty = (<Empty=) -
|” Metwork Variable List (Sender). ..
( <Empty = (<Empty =)

Click “Network properties” tab and configure as below.

Add Metwork Variable List (Sender)

===

Name:
MVL

“- Create a global variable listto send via a network]
{Useobject propertiesto edit settings)

Choose “UDP”

Metwork t}'PHIIUDP

v"[ Settings..

Task: I[MainTask

Listidentifier: 1

Pack variables
[ Transmit checksum
[] Acknowledgement

Cyclictransmission
[ Transmit on change

[ Transmit on event

2| :>

Free to choose one of available tasks

Interval: T#50ms
Minimum gap: T#20ms

Wariable:

Add ] [ Cancel

CPU “Receive”

<+—— Network Variable List (Sender)

[ send (EHV-CPU1102)
=-E]] PLE Logic

=L} Application

@ L
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
& PLC_PRG
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Network type: Choose “UDP”.

Task: Choose any one task. The variables are sent at the end of a task cycle.

List identifier: If more than 2 global variable list is configured, set a number in ascending order.

Cyclic transmission: Since variables are sent every task cycle, set interval time as same or bigger than cycle time
of configured task. If smaller time than task cycle is set, actual sending cycle is limited by task cycle.

Transmit on change: Variables are sent only if their values have changed; the Minimum gap can define a minimum
time lapse between transfers.

Transmit on event: Variables are sent while specified variable is TRUE. Be noted that it is not edge detection but
level detection.

Refer to online help of EHV-CODESYS for further information.

In this sample, one global variable “test _var” is defined and one-line program is written in POU as below.

@ o 5] PLC_PRG
= 1| vAR GLOBAL 1|  PROGRAM PLC_PRG
z test_war: INT: Z ViR
3| EHD VAR 3| END VAR
4
1 test_war := test_war + 1;

[ CPU “Receive” ]
The next step is configuration for receiving CPU. Right click on “Application” of Receive-CPU and choose “Global
Network Variable List...” Be sure to check if Sender is properly set as configured list above.

- .
[ Receive (EHV-CPU1102) Add Network Variable List (Receiver) @
=80 pLc Logic
=Lk | Application . Createa alobalvariable list received via a network
e
i Library % cut “ (Useobject propertiesto edit settings)
Bz
PLC_PR Copy
= {5 Task Co Paste Name:
=g Main Delete -
m
@ Properties...
*- [0 Basic (Basic | i1 Add Object 4 | £} Application. .. E=E
) Add Folder... @ Data Server... ’TBSk v]
1" Edit Object ¢ DUt Sender:
Edit Object With... i
Beaeehu ExiEma bl FWL [Send: PLC Lagic: Application] -|

Qf Login @ Global variable List...
Image Fool... Import from file:
=0 Interface...
| ﬂ Metwork Variable List (Receiver)...
ﬂ Metwork Variable List (Sender)...

¥ application

m Library Manager <:|
@ nL

POL_RECY (PRG)
= @ Task Configuration
& Task

Add ] ’ Cancel

Configuration is completed for both send and receive-CPU.
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Login

Set the communication path for Send-CPU and login (download application).
After logout, right click on “Application” of Receive-CPU and choose “Set Active Application”.
Set the communication path for Receive-CPU and login (download application).

[ cPU1_Sender (EHV-CPU1102)

Cuk

Copy

Delete
Properties...

Add Object 3

Add Folder. ..
Edit Object
Edit Object With. ..

=&Y PLC Logic Active L} |Application %
. W Library
=(-L# Application “ HL
A POLI_RE
i) Library Manager = (8 Task o
@ Tasl x
PLC_PRG (PRG) Biasic {Basic)
Task Configuration
+ ﬂj Basic (Basic) B
ﬂj CPUZ_Receiver (EHV-CPUA25)
=Bl pLC Logic
=10} Application !
| |
m Library Manager 3
2 N
& L
POU (PRG)
= @ Task Configuration |

Set Active Application |

Export...

[ cru1_Sender (EHV-CPU110Z)
=B PLC Logic
=40k Application
@ N
m Library Manager
PLC_PRG (FRG)
£ @ Task Configuration
+ ﬂj Basic (Basic)
ﬁ CPU2_Receiver (EHV-CPU1025)
=Bl pLC Logic Active
=} Application
m Library Manager
&
POU (PRG)

= @ Task Configuration

You can see the variable “test_var” is counting up in the global network variable list in the Receive-CPU.

[ cru1_sender (EHV-CPU1102)
=&l PLC Logic

@ -
ﬁ] Library Manager
PLC_PRG (PRG) - ____
+ ﬂj Basic (Basic)
m CPU2_Receiver [connected] (EHV-CPU1025)

=Bl PLC Logic

=4 ‘, Application [run]

ﬁ] Library Manager

=

= @ Task Configuration

END_ VAR

__________________________________________

PROGRAM PLC_PRG

test_var i=

test_wvar + 1:

Counting up

o If any parameters of global variable list is changed, be sure to execute “Clean” or “Clean All” before login.
o |f communication traffic is very high (e.g. many data over OPC), assign GVL to another task than MainTask.
o If more than 2 global variable lists are configured, be sure to set another “List identifier” in ascending order.

[E] PLC_PRG x

1 PROGRAM FLC FRG
z VAR
4
1 test_var:=test_wvar+l;

Metwark bype: |UDF'

v|

Settings. .. ]

Task:

List identifier: |1

3-38
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|3.15 Modbus-TCP/RTU

3.15.1 Introduction
Supported function codes are shown in the below table.

CPU EH-SIO
16# 10# Function code Modbus-TCP Master Modbus-TCP Slave Modbus-RTU Master
Modbus-RTU Master
0x01 01 Read Coils X - X
0x02 02 Read Discrete Inputs X - X
0x03 03 Read Holding Registers X X X
0x04 04 Read Input Registers X X X
0x05 05 Write Single Coil X - X
0x06 06 Write Single Register X X X
Ox0F 15 Write Multiple Coils X - X
0x10 16 Write Multiple Registers X X X
0x17 23 Read/Write Multiple Registers X X X

X = Supported, - = Not supported

Modbus command processing is executed in bus cycle tack, which is configured in PLC settings of Device as below.
You can specify any existing IEC tasks. If the bus cycle task is <unspecified>, task with the shortest cycle time is
taken.

] Device

Communication Settings ] applications ] Files ] Liog l PLC 5

Application For 10 handling: |.ﬁ.pplicati|:|n j

PLC settings
v Lpdate I0 while in stop

Behaviour For oukputs in Stop Set all outpuks to defaulk j l_

[ Update all variables in all devices

Bus cycle opkions
Bus cycle bask =unspecified = j

EHV-CPU ROM VER.3.4.x.x requires Modbus devices V3.4. Refer to section 3.22 for further information.
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3.15.2 Modbus-TCP master (client)
Right click on “Device” and choose “Add Device...”.

“Add Device” window appears. _ ‘
Click “Ethernet” and [Add Device] button.
() Append device () Insert device () Flugdevice () Update device
() [pevice (ERv-cPUL10Z) [t ~ — :
“@lPcloge [ & o i P
- i':; A.pplical:iun Copy #. 4. AS-Interface
m Library M T enercar
] PLC_PRG [ T L]
= [ Taskcon| X Delete i
) @ Main Properties. .. EEEEE}“ Name
= [ Basic (Basic + 1] Miscellaneous
E  <Emphys (s (5] Add Object k = ﬁ Fieldbusses
E <Empty> { | Add Device. .. +- & AS-Interface
p :E:EE:iE ST W —— #.cn CANbus
+ - o EtherCAT
S ENnf o B Ehemet adater
et ) [Etherret
+. — EthernetIP
+. gt Modbus
:gs;z(r:l selected device as Iasﬁnf + -.--.-- Pruﬁhus
O (FnEmelsaEr a0, m i + - 5 Profinet I0
\ toees SErCDS3

With “Add device” window opened, click “Ethernet” in the device tree. Then available devices will be shown in the
“Add Device” window. Click “Modbus TCP master” and [Add Device] button

=5 Lintitied 3 Mo
=[] Device (EHV-CPUL10Z)
= Bl PLC Logic = 1] Fieldbusses
+-- = EthernetIP
K Modbus

= ":_,: Application
m Library Manager =
] PLC_PRG (PRIS) =
= @ Task Configuration
£ MainTask
& m Basic (Basic)
[ [Ethernet (Ethernst)

Vit Modbus TCP Master

[ [Modbus TCP Master
=--Wii ModbusTCP Slave Device
[ ModbusTCP Slave Device

With “Add device” window opened, click “Modbus_TCP_master” in the device tree. Then “Modbus TCP Slave” is
shown in the “Add Device” window. Click “Modbus TCP slave” and [Add Device] button according to your Modbus
system configuration. e.g. if 3 slaves are to be controlled, add 3 times of slave devices.

=G Lntitiedi?
= [f Device (EHv-CPUL102) —
=B pLC Logic _
=L} Application = ﬁ Fieldbusses
=\ Modbus

m Library Manager
[T] PLC_PRG (PR) -
= @ Task Configuration
& MainTask
+ ﬂj Basic (Basic)
= ﬂj Ethernet (Ethernet)
ﬂj |M|:udbus_TCP_Master {Modbus TCP Master)

it Modbus TCP Slave
[0 [Modbus TCP Slave |
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=5 Libbedr 3
=[] Device (EHY-CPU110Z)
=B PLC Logic
=1L} Application
m Library Manager
[T] PLC_PRG (PRE)
= @ Task Configuration
Qfﬁs MainTask
+ ﬁj Basic (Basic)
= ﬂj Ethernet (Ethernet)
= ﬁ |Mu:|dbus_TCP_Master {Modbus TCP Master) |
ﬂj Maodbus_TCP_Slave (Modbus TCP Slave)
[F Modbus_TCP_Slawe_1 (Modbus TCP Slave) Be sure to configure all slave modules to be controlled.
ﬂj Modbus_TCP_Slave_2 (Modbus TCP Slave)

Function codes to be sent are configured in each slave. Double click a slave unit to open configuration window.
Set IP address, response timeout and port number as below. Unit-ID is used when a Modbus-gateway (Ethenet to
serial) device is used.

] ™Modbus_TCP_Slave

Maodbus-TCP

Slave IP Address: 192 168 . 0 . 1
Unit-ID [1..247]
Response Timeout {ms) 1000

Part a0z

Open “Modbus Slave Channel” tab and click “Add Channel...” to add function codes.
[ Modbus_TCP_Slave - X

ModbusTCP Slave | Modbus Slave Channel )} Modbus Slave Init | ModbusTCPSlave Configuration || ModbusTCPSlawe 160 Mapping | Status | Information

Mame  Access T. Trigeer  READ Off.. Length | Error Handline  WRITE Offzet | Leneth  Comment

Aadd Channel. .. ] [ Delete... l [ Edit. ..
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Configure each parameter as below. If the Trigger setting is “Rising edge”, trigger variable (BOOL) will be
automatically assigned in %QX address.

ModbusGhannel g]
Channel
Marme:
Access Type Read Holding Registers {Function Code 03) hd
Trigger Cyelic | Cycle Time (ms) 100

Zomment

READ Reqister

Cffset 00000 v
Length 1
Error Handling Keep last Walue v

WRITE Reqgisker
Offset

Length

o] 4 l[ Cancel ]

Data of Modbus will be assigned to %IW or %QW as seen in “ModbusTCPSlave I/O Mapping” tab. Read data from
slave is assigned to input area (%IW) and data to be written to slave is assigned to output area (%QW).

[f] Modbus_TCP_Slave - X

Madbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration || ModbusTCPSlave T/O Mapping || Status | Information $ *

Channels
Wariable Mapping  Channel Addrezs Twpe Default Wa.. Unit | Description
ERN Channel 1 IO WORD READ 1640000 {=000C
i Channel 2 w00 BIT Trigger Wariable
H- @G Channel 2 a2 1 WORD WRITE 1640000 (=000
4 >

Reset mapping ] [] Always update variables

- When trigger type is set as “Rising edge”, do not change the trigger bit too often, otherwise rising edge could be
missed. Recommended timing is roughly calculated as follows.
T1 is the time from beginning of request to end of response per channel. If several channels are used, the sum of T1,
T2, ..., Tn is the minimum time to keep low or high the trigger bit. But this is very approximate value and it is not
easy to know T1. Recommended time would be 50 to 200ms or more depending on the number of channels.

- If long size data is sent from CPU in low baud rate (eg. 255 byte in 2,400 bps takes about 1 second.), 25 error
(processor load watch dog) is detected independent from cycle time of bus cycle task because 25 error is detected
based on percentage in 1 second. In this case, add following one line under [CmpSchedule] in config.cfg file. The
value 2000 means 2 seconds. Please adjust this value accordingly. Refer to page 3-74 how to access and change
config.cfg file.

[CmpSchedule]
ProcessorLoad. Interval=2000

- EHV-CPU ROM VER.3.4.x.x supports Modbus TCP master device V3.4. Refer to section 3.22 for further
information.

3-42
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3.15.3 Modbus-TCP slave (server)
Right click on “Ethernet” and choose “Add Device...”. Click “Modbus TCP Slave Device” in the “Add Device”
window and [Add Device] button

Cevices
=5 bt
=[] Device (EHY-CRPUL10Z)
=B PLC Logic Mame
=W g 1 H i
L Appl.ll:ﬂtlm - m Fieldbusses
(8D Library Manager ¥ EthernetIp
PLC_PRG (PRG) = w5 Modbus
=[5 Task Configuration =--#ts Modbus TCP Master

@ MainTask.
+ ﬁ Basic (Basic)
ﬁ |Ethernet (Ethernet)

1L

[ [Ethernet (Ethernet)
ﬂ ModbusTCP_Slave_Device (ModbusTCP Slave Dewvice)

ﬁ Modbus TCP Master
=it ModbusTCP Slave Device
[ ModbusTCP Slave Device

Configure each parameter as below. According to the size of “Holding Registers” and “Input Registers”, data area will
be assigned as seen in “ModbusTCPSlave Device 1/O Mapping” tab.

[ ™ModbusTCP_Slave_Device ] ModbusTCP_Slave_Device

" {| Modbus TCP Slave Device Ii0 Mapping | Modbus ModhusTCP | Modbus TCP Slave Device 1O Mapping | Modbus TCP Slave Dev

Configured Parameters CTElS
“Wariable Mapping  Channel  Address Twpe
Timedut: 2000 % -0 Input
Slave Port: Sz = H @ Wi aI'W0 \WORD
it EE: | Tl a1 WORD
Unit TD N ] Iz Yo' WORD
H- @ W3 Yal'W3 \WORD
Holding Registers (SaIW): 10 o EO e YIWd  WORD
H- WS al'WS WORD
I|'I|:l|.|t REgistErs {DE'IDQW:': 10 : E TWE e TG WORD
EE: | w7 a7 WORD
EO IS WG WORD
H- I3 “al\W9 ‘WORD
+-[ ] Cwtput

- EHV-CPU ROM VER.3.4.x.x supports Modbus TCP slave device VV3.4. Refer to section 3.22 for further information.
- Do not disconnect the cable while communication is running. Otherwise, correct data is not guaranteed.
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3.15.4 Modbus-RTU master
Right click on “Device” and choose “Add Device...”.
“Add Device” window appears.

Click “Modbus COM” and [Add Device] buiton.
Mame:  Madbus_COM
Action:
[l [pevice (EHV-cPUL 102 @ apperddivke O et deviee | Oplagdeves O Updte dvie
= %l] PLE Logic éﬁ‘;, Cuk Device:
B e g vendor: | <all vendors> v
e Application Copy Name dor Version
m Library M + (1 scellancous
] PLC_PRG e e
=-[#H Task Can| ¥ Delete b o e
A . | +.H@ Ethernet Adapter
o Main Propetties. .. L
= m Basic (Basic) = w5 Modbus Serial Part
£ <Empby>(; (5 Add Object 4 T e R
K <empty> (I piiDevice,. = oo Name
E <Emphy = | & #88 Sevcosd E? &i Miscellaneous
E  <Emptys( =-(f] Fieldbusses
+- & AS-Interface
[ Disply all versions (For experts only) + .. CAN EﬂNhUS
Information BE ﬁ EtherCAT
[ Name\vadbus com
Vendor\35 - Smart Software Soltions + - Efl Ethernet Adapter
e +. =~ EthernetIP
::::rll:ll:;“n r;r\a\COMPurtnnaW\ =1 Modbus
= ues Modbus Serial Port
— — [ [Madbus Cae
Append selected device as\ast child ol
Do A Modbus S1o-Com
@ (Vou can select another targht node in th X... SELED Prnﬁhus
\ +- £ Profinet I0

\ + o Qercosd

With “Add device” window opened, click “Modbus_COM?” in the device tree. Then available devices will be shown in
the “Add Device” window. Choose “Modbus Master, COM Port”and [Add Device] button

Devices
=g Lhtdedrs MName
=[] Device (EH¥-CPU1102) = [1] Fieldbusses
=& pLC Logic =i Modbus Modbus-RTU Slave:
=1} Application = it Modbus Serial Device / Not supported
m Library Manager ﬂj Modbus Serial Device
PLC_PRi (PRIG) =¥ Modbus Serial Master
= @ Task Configuration [ Modbus Master, COM Part <— Modbus-RTU Master
& MainTask

+ ﬁ Basic (Basic)
[ [Modbus_ComM (Modbus Com)

- Although CPU’s Serial port does not support Modbus-RTU slave function, slave device (Modbus Serial Device) is
available since it is common device for other manufacturer’s CODESYS based CPUs. Please do not choose this
device with EHV+ series CPUs.

- EHV-CPU ROM VER.3.4.x.x supports Modbus RTU master device V3.4. Refer to section 3.22 for further
information.
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With “Add device” window opened, click “Modbus_Master COM_Port” in the device tree. Then “Modbus Slave,
COM Port” is shown in the “Add Device” window. Click “Modbus Slave, COM Port” and [Add Device] button
according to your Modbus system configuration. e.g. if 3 slaves are to be controlled, add 3 times of slave devices.

=-E Lnkbeciy

=[] Device (EHY-CPUL102)
- Bl ?{;: Logicl MHame
=L Application .
Library Manager = ﬂj Fieldbusses
PLC_PRG (PRE) - ¥ Modbus
= (8 Task Configuration =/ Wilf Modbus Serial Slave
£ MainTask ﬁ |I""'I|:||:||:|L|5 Slave, COM Part

+ ﬂj Basic {Basic)
=[] Madbus_Com (Madbus ComM)
ﬂ'i |Mndbus_Master_COM_Pnrt {Modbus Master, COM Part)

=5 Untitiedis -

=[] Device (EHV-CPU110Z)
=B PLC Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
§5 MainTask
+ ﬂj Basic (Basic)
= [Fl Modbus_ComM (Madbus COM)
= m |Mndbus_Master_COM_Port {Modbus Master, COM Port)
ﬂj Madbus_Slave _COM_Port (Madbus Slave, COM Port)
[l Madbus_Slave_COM_Part_1 (Madbus Slave, COM Part) Be sure to configure all slave modules to be controlled.
ﬂj Madbus_Slave_CoOM_Port_2 (Modbus Slave, COM Part)

Function codes to be sent are configured in each slave. Double click a slave unit to open configuration window.
Set slave address and response timeout.

] Modbus_slave_COM_Port ]

i Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | ModbusGenericSerialMaster Canfigural

Maodbus-R T} ASICIT

Slave Address [1,.247] |1 |

Response Timeout [ms] | 1000 |

Open “Modbus Slave Channel” tab and click “Add Channel...” to add function codes.

[f] Modbus_Slave_COM_Port | - X

Modbus Slave Configuration Il§.F_‘_’_'EE'_'}_HE_E@_‘_@E.F_:__'_'.Iﬁ_ljl'le_|__§IMcu:Ibus Slave Init | MadbusGenericSerialMaster Configuration | ModbusGenericSerialMaster IfO | 4 *

Mame  Accezs T. Trigeer  READ Off.. Leneth | Error Handling  WRITE Offzet  Leneth | Gomment

Add Channel... ] [ Delete.., l [ Edit...
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Configure each parameter as below. If the Trigger setting is “Rising edge”, trigger variable (BOOL) will be
automatically assigned in %QX address.

ModbusCGhannel g]
Channel
Mame
Access Type Read Holding Reqisters (Function Code 03) b
Trigger Cyelic w | Cycle Time (ms) 100

izomment

READ Reqister

Cffset 00000 v
Length 1
Error Handling Keep last Value v

WRITE Reqgistet
Offset

Length

[ [o]4 ][ Cancel ]

Data of Modbus will be assigned to %IW or %QW as seen in “ModbusGenericSerialMaster 1/0 Mapping” tab. Read
data from slave is assigned to input area (%IW) and data to be written to slave is assigned to output area (%QW).

[ Modbus_Slave_COM_Port - X

Modbus Slave Channel | Modbus Slave Init | ModbusGenericSerialMaster Configuration || ModbusienericSerialMaster 1/0 Mapping || status | 4 *

Channels
Wariable Mapping  Channel Address Tvpe Default Wa.. Unit  Description
EER ] Channel 1 eI WORD READ 1640000 (=00000)
i Channel 2 %X0.0  BIT Trigger Yariable
E R ] Channel 2 YW1l WORD WRITE 1640000 (=00000)

Reset mapping ] [] Always update variables

When trigger type is set as “Rising edge”, do not change the trigger bit too often, otherwise rising edge could be
missed. Recommended timing is roughly calculated as follows.

T1 is the time from beginning of request to end of response per channel. If several channels are used, the sum of T1,
T2, ..., Tnis the minimum time to keep low or high the trigger bit. But this is very approximate value and it is not easy
to know T1. Recommended time would be 50 to 200ms or more depending on the number of channels.
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|3.16 EH-sIO

3.16.1 Supported function

Any version of EH-SIO works with “EHV+” however, supported function is different from EHV/EH series as below.

Function

EHV+

EHV/EH-CPU

Modbus-RTU master

X

X

Modbus-ASCII master

Modbus-RTU/ASCII slave

General purpose communication (Free protocol)

Hi-Protocol

Simple data link

X | X[ X|X]|X

X = Supported, - = Not supported

3.16.2 Port number setting

Open “EH-SIO Configuration” window and set the port number from “COM2” to “COM15” (“COM1" is reserved for
CPU local port) or “None”. Each COM port number must be unique. If it is duplicated, EH-SIO does not work.

If a COM port of EH-SIO is not used, be sure to set “None”,
otherwise EH-SIO doest not work.

=3 Lhéiedid
=[] Device (EHY-CPU1102)
=-E PLE Logic
=Lk application

/

CPU port “COM1” (fixed)

EH-SIO port 1
“COM2" to “COM15” or “None”

EH-SIO port 2
“COM2" to “COM15” or “None”

m Library Manager O

YEHV o0

PLC_PRG (FRE)
= @ Task Configuration
£ MainTask
= Ei Basic (Basic)
_16_Digital_Input {16 Digital Input) ©

S0l
i

o

g

1 o

_16_Digital_Cwkput {16 Digital Output)
[EH_s10 (EH-510)

<Emphy > {<Emply =)

<Empky > {<Empky =)

Pa a3

Double click

[ EH_SIO

EH-5I Configuration | EH-SI0 If0 Mapping || Status | Information

EH-SIO port 1
“COM2" to “COM15” or “None”

EH-SIO port 2
“COM2" to “COM15” or “None”

Unit | Deszcription

| Set “None” for unused port.

Parameter Twpe Walue  Default Value
= @ Bus cycle information For the io driver
@ udiUnit LIDIMT
@ udislot LDIMT
@ udiInputSize UDINT
@ udioutputsize LIDTMT
@ COM port number [ch.1] Enumeration of BYTE oMz
@ COM port number [ch.2] Enumeration of BYTE COM3 COM3
@ Data Interval Time [ch. 1] byte z z
@ Data Interval Time [ch.2] byte z z

Setial channel 1
Serial channel 2
Data Inkerval Time: [1-255] x10ms
Data Inkerval Time: [1-255] x10ms
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3.16.3 Modbus-RTU master
Right click on “Device” and choose “Add Device...”.
“Add Device” window appears.

Click “Modbus SIO-COM” and [Add Device] button.

il Add Device

Mame: | Modbus_SI0_COM

Actian;

(@ Bppend device () Insert device
Device:

Vendar: <Al vendors»

() Plug device  (O) Update device

=5 Lhbtedl Hame or Version
=[] [Device (EHv-cPU1102) L i i
= :i’ll] PLC Lagic 33 Cuk + 4. AS-Interface
) AN CANbus
=1} application Copy + ot Etherar
. +.HB Ethernet Adapter
m Libwary Mar #. = EthernetIp
= W Modb
PLC—PRG( = I'I‘I: M:Islhus Serial Port
= @ Task Canfi X Delete [0 Modbus com 35 - Smart Software Solutions GmbH _3.4.0.0
& ) [ [Modbus sto-com | | as - fr i
§22 MainTa Properties... % 55 profibus MHame
= [ asic (Basic) ) +- 1] Miscellaneous
H 16_Digital_If £2] Add Object s )
M 16 Dokl = [{] Fieldbusses
_16_Lhgital Add Device.., -’
+- & AS-Interface
W EH_SIO (EH< =
” e ] s ol versions (Far experts orly) chaN CANbus

Information:

T

+- b EtherCAT

+.-Ef Ethernet Adapter

~— EthernetIP

v Modbus

= kif Modbus Serial Port
[ Modbus com

[ NameModbus S10-CoM
vendor\gs - Smart Software Soldtions

Groups: Pdbius Serisl Port
Version: 3.00.0

Model Numbkr: - =
Description: A\gerial COM Part on SI0-
communication pakamters{baudrate, etcf .

+

Append selected device asYast child of
e [ [Modbus S1O-CoM
@ (Vou can select another targ® node in th +.. 2 profibus
\ +.  Profinet 10
we SEFC0S3

N

With “Add device” window opened, click “Modbus__SIO_COM?” in the device tree. Then available devices will be
shown in the “Add Device” window. Choose “Modbus Master, COM Port” and [Add Device] button

=5 thttiedis
= [ Device (EHv-CPUL102) -
=& PL__C L':";"':_ ) =-[1] Fieldbusses
= &# Application = Wi Modbus Modbus-RTU Slave:

m Libraty Manager
PLC_PRG (PRG)
= @ Task Configuration
£ MainTask
+ ﬂj Basic (Basic)
[ [Modbus_s10_comM (Modbus SIO-COM)

= i Modbus Serial Device
Not supported
[ Madbus serial Device/

= - iilf Modbus Serial Master
[ [Modbus Master, COM Port #— Modbus-RTU Master

e Although EH-SIO’s Serial port does not support Modbus-RTU slave function, slave device (Modbus Serial Device)
is shown since it is common device for other manufacturer’s CODESYS based CPUs. Please do not choose this
device.

e Modbus command processing is executed in bus cycle tack, which is configured in PLC settings of Device (refer to
page 3-39). You can specify any existing IEC tasks. If the bus cycle task is <unspecified>, task with the shortest
cycle time is taken. If 24 or 25 error appears in CPU, specify longer bus cycle task.

e EHV-CPU ROM VER.3.4.x.x supports Modbus RTU master device V3.4. Refer to section 3.22 for further
information.
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With “Add device” window opened, click “Modbus_Master COM_Port” in the device tree. Then “Modbus Slave,
COM Port” is shown in the “Add Device” window. Click “Modbus Slave, COM Port” and [Add Device] button
according to your Modbus system configuration. e.g. if 3 slaves are to be controlled, add 3 times of slave devices.

= [ Chtiedrd
=[] Device (EHY-CPL1102)
= [0 PLC Logic Name
=& Application = m Fieldbusses
m Library Manager ~ wur Modb
PLC_PRG (PRG) 5 Modbus _
=& Task Configuration =/ Wilf Modbus Serial Slave
& MainTask [ [Madbus Slave, COM Port

+ ﬂj Basic (Basic)
= m Maodbus_SIO_COM (Modbus STO-COM)
m |MDdI:us_Master_COM_PDrt {Modbus Master, COM Port)

=5 Libbiedrs
=[] Device (EH¥-CPU1102)
=B PLC Logic
=-4C} Application
ﬁ]] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
& MainTask
+ ﬂj Basic (Basic)
= ﬂj Modbus_SIO_COM (Modbus SIO-CORM)
= ﬂj |M0dbus_Master_COM_P0rt {Modbus Master, COM Port) |
m Modbus_Slave_COM_Port (Modbus Slawve, COM Port) }

m Modbus_Slave_COM_Port_1 (Modbus Slave, COM Paort)

Be sure to configure all slave modules to be controlled.
m Modbus_Slave_COM_Port_2 (Modbus Slave, COM Paort)

Double click on “Modbus_SIO_COM?” or right click and choose “Edit Object.” Modbus_SIO_COM Configuration
window appears. Set the same COM port number as “EH-SIO configuration” window. Although baud rate and data
frame format of EH-SIO are configured with dip switches on board, set same parameters as dip switches in this
configuration window too.

Devices ] Modbus_S10_COM
=g thededr?
=) Device (EHY-CPUIL10Z) Modbus Serial Port Configuration | Status | Information
=B PLC Lagic
= &% Application Serial Port Configuration
m Library Manager
PLC_PRG (PRE) COM Part 3 £
= @ Task Corfiguration 0 | e e e e o 1

r
% MainTask Baud Rate 19200 w
+ ﬂj Basic (Basic)

1 1
1 . 1
= | [Modbus_s10_ComM (Modbus SI0-COM) y  Parity MCOME >
= m Modbus_Master_COM_Port {(Modbus . |

' Data Bits 8
ﬂj Maodbus_Slave_COM_Part (Madb |

1

: Stop Eits 1 :

Modbus operation is same as CPU port. Refer to page 3-46 for further information. Set same data as

dip switches on board.

In higher baud rate, such as 57.6 or 115.2kbps, if slave device responds less than 1ms, CPU might fail to receive a
query. In this case, change the baud rate to slower.
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3.16.4 General purpose communication

Besides Modbus-RTU function, EH-SIO supports general purpose communication same as CPU port.

Add “SysCom?” library by clicking “Add library” on Library manager. Only the difference from CPU port is COM port
number. Be sure to set the same COM port number as “EH-SIO configuration” window. Refer to section 3.19.3 Serial
communication for further information.

Add Library 3
Company: | {All companies) w
Standard Monitoring Data Server Driver Spemtam -~

Sktandard Slmfam

Standardéd Spemtam

SymbolicyarsBase Smfam

SysCallbackz3 Spmtam

SysComz3 Smfam

| SysCom Spmtam

SysCpuHandling Systam

SysDir23 Sjstam

SysDir Systam

SysDPY L Hilscher2 3 Slesfam

SysEventz3 Slesfam

SysEvent Slmfam

SysExcept Spmtam hd
< ¥

[] Group by category

oK l ’ Cancel

3.16.5 LED indication

MB and MS LED: When CPU has no application (user program) or wrong COM port setting or “None” assigned,
LNK, MB, HP and MS LED will light up. If correct COM port setting is downloaded, all of the LED will turn off.
(Even EH-SIO works in Modbus-RTU mode, internal setting of EH-SIO is always general purpose mode. For this
reason, MB and MS LED do not light.)

CDE LED: Even if correct COM port setting is downloaded, CDE LED will light up without cable connected
because DR signal is expected to be high in RS-232C port.

LNK ... Link mode
WDE ... Watch dog timer error
LNK WDE MDE CDE MDE ... Module error
SD1 RD1 SD2 RD2 CDE ... Command error
MB1 HP1 MB2 HP2 SD1/2 ... Sending data
IAL MSZE:?S‘Q,IO RD1/2 ... Receiving data
_EH-SI0_ MB1/2 ... Modbus mode
HP1/2 ... Hi-Protocol mode
MS1/2 ... Modbus Master
422 ... RS-422 port enabled

3.16.6 Hardware reset and Software reset

When the reset button is pressed while communication, the communication is aborted since EH-SIO is initialized. This
is hardware reset operation. Make stop and run to recover the communication.

Instead of that, SysComPurge command is able to initialize EH-SIO. This is software reset function.
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|3.17 CPU LINK module

3.17.1 Supported CPU version

EHV+ series CPU has supported CPU-LINK module since ROM VER.3.4.4.0. Due to this improvement, the
configuration of EH-RMP (Profibus-DP master module) has changed also as below. If you use EH-RMP with CPU of
ROM VER.3.4.4.0 or newer, be sure to configure EH-LNK in EHV-CODESYS instead of EH-RMP.

Configuration of EH-RMP

Configuration of EH-LNK, OLNK

CPU ROM VER.3.4.1.3 or older

[ Device (EHV-CPU110Z)
=&l pLC Lagic
= 0 Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
& MainTask
= ﬂj Basic (Basic)
- #  [EH_RMP (EH-RMP)
[ _t6_pigital_Input_R_ (16
[0 _16_pigital_Output_R_ i1
H _32_Digital_Input (32 Digital
H _32_Digital_Oukpuk {32 Digit

Not available

CPU ROM VER.3.4.4.0 or newer

[ Device (EHW-CPU1102)

=Bl PLE Logic
Application

PLC_PRG (FRG)
= @ Task Configuration
& MainTask
= ﬂj Basic (Basic)
B EH_LMK (EH-LMK)
B 37 Digital_Input {32 Digital
B 37 Digital_Output (32 Digit

[ Device (EHv-CPUL10Z)

=&l PLE Lagic
Application

FLC_PRG [FRG)
= @ Task Configuration
£ MainTask
= ﬁ Basic {Basic)
M [EH_LMK (EH-LRK)
B 32 Digital_Input (32 Digital
H _32_Digital _Qukput (32 Digit

In the CPU LINK network, all the connected CPU share a common memory called LINK area. This LINK area is
accessible by using %M address in global variable list (GVL). The address of %M is common for all the CPU.
GVL can be added by right clicking on “Application” as below.

)] CES
=G thtitedss hd
=[]l Device (EHv-CPUL10Z)
=& PLE Logic
= a Application

Library Mai
PLC_PRG {
= @ Task Confi
& MainT.

= m Biasic {Basic)
EH_LIK (EH-
_32_Digital_I

Cut

By %<

Copy

Delete

Properties. ..

Add Object

] i X

_32_Digital_

Application. ..

<Emply > (=]
<Emply = (=]
<Empty = { <]
<Empty = { =]
<Empty = { <] o
<Empty= (<f
<Emply s (<]

Add Folder. ..
Edit Object

Ao n

Data Server. ..
DUT...
Global Metwark Variable List. ..

Global Yariable Lisk. ..

Deles B

Image Pooal...
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3.17.2 Configuration of LINK parameters
Open “EH-LNK Configuration” window and set Writing area %MW-address and Writing area size.

[ EH_LNK

EH-LMK Configuration | EH-LNK 1}O Mapping | Status | Information |

Parameter
@ LIMNE area %Mw-address
@ ‘Writing area SMW-address
@ Writing area size

Example

Tvpe

WORD
WORD
WORD

YWalue

0
0
0

Default Yalue | Unit C

LI
Be
Si

Below figure is an example of 3 CPUs. Each LINK module has own writing area in the LINK area, which must not be
overlapped. Writing area for one CPU is automatically reading area for the other CPUSs.

P C |L P C |L P C |L
w P | W P | w P |
R U [N R U |N R U |N
1 |K 2 | K 3 | K
%MWO Writing area A %MWO Reading area %MWO
for CPU1 400 words for CPU1,3 _
%MW399 . Reading area
0 v YMW399 — for CPUL,2
%MW400 %MW400 | Writing area
Reading area for CPU2 300 words
for CPU2,3 %MWG699 v %MWG699 _
%MW700 |Reading area %MW700 | Writing area
for CPUL,3 for CPU3 324 words
%MW1023 %MW1023 %MW1023 —
CPU1 CPU2 CPU3
Writing area %MW-address 0 400 700
Writing area size 400 300 324

If only one LINK module is used per CPU, the address of LINK area is from %MWO0 to %MW1023. If several LINK
modules are used, the addresses are as below. The address is NOT depending on mounted slot number but the number

of LINK modules.

LINK-1 LINK-2 LINK-3 LINK-4 LINK-5 LINK-6 LINK-7 LINK-8
From %MWO %MW1024 | %MW2048 | %MW3072 | %MW4096 | %MW5120 | %MW6144 | %MW7168
To %MW1023 | %MW2047 | %MW3071 | %MWA4095 | %MW5119 | %MW6143 | %MW7167 | %MW8191
> LINK-1: %MWO to %MW1023
[ ™ LINK-2: %MW1024 to %MW2047
P |lc|D|L|D|D|L
' I O N
R | U |16[N|16[16(N
K K
01 2 3 4
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3.17.3 Declaration of variables
Same as other normal variables, Auto Declare window appears if the variable is newly used in POU. Choose
VAR_GLOBAL in Scope and set %MW address in Address field as below. Then it is defined in GVL automatically.

futo Declare §|
Scope: Mame: Type!
|vaR_cLoBAL | | fwTest_linkn [worD ~| =
Uibect: Initialization: Addrezs:
| @ [Application] = v | | [pmwen
Flags: Comment:
[ CONSTANT
[~ RETAIN
[~ PERSISTENT
oK | Cancel
@ GvL
- 1 VAR GLOBAL
E wleat_link0 AT 3MWO: WORD:

3 EHD VAR

BOOL and BYTE address of %M are available as below.

%MXO.7—| %MX0.0 _I l_ %MX1.7 l_ %MX1.0
8 7

15 0
EHV+ 9%MBO | %MB1
IEC address %MWO0
LF _| l_ LO
Hitachi Local 15 0
| WLO |

address

DWORD data is not compatible between EHV+ and existing Hitachi LINK address.
%MDO = 16#1234 5678 & DLO = H5678 1234

31 24 23 16 15 8 7 0

EHV+ 9%MBO | %MB1 %MB2 | %MB3

IEC address %MWO (16#1234) %MW1 (16#5678)

%MDO (16#1234 5678)

31 16 15 0

Hitachi Local WL1 (H5678) | WLO (H1234)

address DLO (H5678 1234)
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IEC address is decimal and Hitachi LINK address is hexa-decimal as below.

IEC address Hitachi local address
Bool Byte Word Bool Word
%MX1.0 %MB1 %MWO L0000 WLO000
%MX1.1 L0001
%MX1.2 L0002
%MX1.3 L0003
%MX1.4 L0004
%MX1.5 L0005
%MX1.6 L0006
%MX1.7 L0007
%MX0.0 %MBO L0008
%MX0.1 L0009
%MX0.2 LOO0A
%MX0.3 LO0OB
%MX0.4 LO00C
%MX0.5 LO0OD
%MX0.6 LOOOE
%MXO0.7 LOOOF
%MX3.0 to 3.7 %MB3
%MX2.0 10 2.7 %MB2 %MW1 L0010 to 001F WLO001
%MX5.0 to0 5.7 %MB5
%MX4.0 047 %MBa %MW?2 L0020 to 002F WL002
xmgg Eg Z; Zﬁmgé %MW3 L0030 to 003F WL003
%MX2045.0 to 2045.7 | %MB2045
%MX2044.0 10 20447 | %MB2044 %MW1022 L3FEO to 3FEF WL3FE
%MX2047.0 to 2047.7 | %MB2047
%MX2046.0 10 2046.7 | %MB2046 %MW1023 L3FFO to 3FFF WL3FF

If CPU LINK module is not used, %M address can be used as internal registers.
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3.17.4 Configuration of EH-RMP

[CPU ROM VER.3.4.1.3 or older]

Separate configuration by Sycon is required for EH-RMP. In EHV-CODESYS, total size of input and output must be
configured by adding digital infoutput 16 module. Choose “Add Device” on EH-RMP and choose digital input 16 or
digital output 16 module according to actual total size of slave units.

= e (=]
= [{ Device (EHY-CPU110Z)
=-E1 PLC Logic
=} application
Library Manager

PLC_PRi (PRG)
= @ Task Configuration

@ MainTask
= m Basic (Basic)
H  |EH_RMP (EH-RMF)
K <Empty = { <Emply =) & ok
K <Emphys {<Emply =) Copy
K <Empty = { <Emply =)
K <Empty = { <Emply =)
K <Empty = { <Emply =) | Delete
: <Emply = {<Empty ) Properties. ..
K <Empty = { <Emply =)
K <Empty = { <Emply =)
¢ 2w Com
K <Empty = { <Emply =)
Plug Device. ..

Mame:  [Oxgal_rgur_16_R:_

Action;

@ appanddevics O et device O plugdavics () Undats device

Dervice:

S = MHame Wendar YWerzion
Namu Wendar

ﬂ?@lmmu = m Miscellaneous

oy e I — ﬂj 16 Digital InpukiR} Hitachi-IES ~ 3.4.0.0

[0 16 Digital Cutput(R)  Hitachi-IES  3.4.0.0

Brfomation:

E o Dot Input 16(R)
Vendor: Htsd-105

Groups: 2
Version: 3.4.0.0 .Lfl
Muodel Murnber: =N
Deseriptioe: Digha bt 16

Append selected device as last child of
EH_RP

B (You can vebect ancther Largst node in e navigabor while s vandon i open,)

Crme o)

e Any types of slave units are available for EH-RMP, but only digital input 16 and digital output 16 module can be
configured under EH-RMP in EHV-CODESYS. Configure those modules according to total input and output size.
For example, if the total input and output size of slave modules are 4 and 8 words, configure 4 times of Digital
Input 16 (R) and 8 times of Digital Output 16 (R) under EH-RMP.

e Be sure to mount EH-RMP on slot 0 to 7 of basic base although it can be configured on slot 8 to A in
EHV-CODESYS.
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[CPU ROM VER.3.4.4.0 or newer]
Configuration of EH-RMP/2 has been changed as same as EH-LNK module. Besides below settings, separate
configuration by Sycon is required for EH-RMP/2.

Variable declaration in GVL
Be sure to add Global Variable List (GVL) as described in the section 3.17.1 and declare variables at %M address as
below.

@ G¥L
= 1 VAR GLOBAL
z ALlarm AT %Mx1.0: BOOL;
3 Senzor AT %M<1025.0: BOOL:
4 EHD VAR

Link parameters
Choose EH-LNK in Plug Device and double click it or right click and choose “Edit Object”. EH-LNK Configuration
window appears as below. Set Writing area %MW address and Writing area size.
Writing area %oMW-address
Set the starting address of LINK area. If only one EH-RMP/2 is used, set 0.
Writing area size
EH-RMP: Set actually used size (configured by Sycon) for output modules.
EH-RMP2:Set “512” always.

Do not set “0” in Writing area size. If all the slaves are input units and no output unit is used, please set a dummy
value except 0, otherwise status LED on EH-RMP blinks four times. In case of EH-RMP2, be sure to set 512,
otherwise status LED blinks four times.

[ EH_LNK

EH-LMK Configuration | EH-LMK 1/0 Mapping | Status | Information |

Parameter Tvpe Walue Default Walue | Unit C
@ LINK area %:MwW-address WORD 0 0 LI
@ Wiriting area %MW-address WORD 0 0 Bie
@ Wiriting area size WORD

Q 0 si

X words (EH-RMP) or 512 words (EH-RMP2)
Address of reading area (not necessary to set)

Reading area for input modules is automatically assigned as follows.

Word address | Bit address Hitachi adr. | Description (EH-RMP) | Description (EH-RMP2)
%MWO %MX1.0-7, 0.0-7 WLO [X] words for Writing 512 words for Writing area
%MW1 %MX3.0-7, 2.0-7 WL1 area

%MW2 %MX5.0-7, 4.0-7 WL2

%MWEX]

.- Possible to configure for

%MW255 %MX511.0-7, 510.0-7 WLFF writing area

%MW256 %MX513.0-7, 512.0-7 WL100 Not available in EH-RMP

.- (256 words)

%MW511 %MX1023.0-7, 1022.0-7 | WLI1FF

%MW512 %MX1025.0-7, 1024.0-7 | WL200 256 words for Reading 512 words for Reading area
.- area

%MW767 %MX1535.0-7, 1534.0-7 | WL2FF

%MW768 %MX1537.0-7, 1536.0-7 | WL300 Not available in EH-RMP

.- (256 words)

%MW1023 %MX2047.0-7, 2046.0-7 | WL3FF
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3.17.5 Configuration of EH-RMD
Configuration of EH-RMD has been changed as same as EH-LNK module. Besides below settings, separate
configuration is required for EH-RMD.

Variable declaration in GVL
Be sure to add Global Variable List (GVL) as described in the section 3.17.1 and declare variables at %M address as
below.

5" GYL
- 1 VAR GLOBAL
z Alarm AT 3Mx1.0: BOOL:
3 Jensor AT 3M<1025.0: BOOL;
4 EHD ViR

Link parameters
Choose EH-LNK in Plug Device and double click it or right click and choose “Edit Object”. EH-LNK Configuration
window appears as below. Set Writing area %MW address and Writing area size.
Writing area %oMW-address
Set the starting address of LINK area. If only one EH-RMD is used, set O.
Writing area size
Set “512” always.

Do not set “0” in Writing area size, otherwise status LED on EH-RMD blinks four times.

[l EH_LNK

 EH-LMK Canfiguration :| EH-LMK 1/0 Mapping | Status | Information |

Parameter Type WYalue Default Value | Unit
@ LIMNK area %:MW-address WORD [} 0 l
@ Writing area JoMw-address WORD u} 0 f
@ Writing area size WORD 511 u] i

Address of reading area (not necessary to set)
Reading area for input modules is automatically assigned from %MW512 to %MW767.

Word address Bit address Hitachi adr. Description

%MWO %MX1.0-7, 0.0-7 WLO 256 words for Writing area
%MW1 %MX3.0-7, 2.0-7 WL1

%MW2 %MX5.0-7, 4.0-7 WL2

%MW255 %MX511.0-7, 510.0-7 WLFF

%MW256 %MX513.0-7, 512.0-7 WL100 256 words for explicit message
%MW511 %MX1023.0-7, 1022.0-7 | WL1FF

%MW512 %MX1025.0-7, 1024.0-7 | WL200 256 words for Reading area
%MW767 %MX1535.0-7, 1534.0-7 | WL2FF

%MW768 %MX1537.0-7, 1536.0-7 | WL300 256 words for explicit message
%MW1023 %MX2047.0-7, 2046.0-7 | WL3FF
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3.17.6 Library of LINK and Profibus module

Several useful libraries are available for CPU LINK module and Profibus module as below.
LinkModuleError (detected by CPU)

1/0 type Name Type Description
Inout = P 2 LinkModuleError
npu - *Errar f—
Output XError BOOL LINK module error bryslotho F—
bySlotNo BYTE Slot number
GetLinkInfo (detected by CPU LINK module)
1/0 type Name Type Description T
. GetLinkI
Input byLinkNo BYTE LFNK number_(l to 8) —oylinktio etncnte Done L
Output xDone BOOL Library execution completed wError —
xError BOOL Library execution error LinkInfo —
LinkInfo STRUCT LINK information
Details of STRUCT LinkInfo
Name Type Description
xSystemBusError BOOL System bus error flag
xLinkAreaSettingError BOOL Link area setting is out of the range.
xLinkAreaOverlapError BOOL Link area is overlapped.
xStationNumberError BOOL Station number is out of the range.
xCableDisconnection BOOL Link cable is disconnected.
byCableDscnNumber BYTE Station number of cable disconnection
IwLinkFlag LWORD ** Link participation flag for st. O to 63
(1:Participation, 0:Not participation)
IwLinkStatus LWORD *! Link operation flag for st. O to 63
(1: In operation, 0: Not operation)
IwCPUStatus_RUN LWORD *! CPU RUN status for st. 0 to 63 (1: RUN, 0: STOP)
IwCPUStatus HALT LWORD ** CPU HALT status for st. 0 to 63 (1: HALT, 0: Not HALT)
IwCPUStatus_Err LWORD *! CPU Error status for st. 0 to 63 (1: Error, 0: No error)
IwErrorFlag LWORD ** LINK Error flag for st. 0 to 63 (1: Error, 0: No error)
IwErrinfo_1 LWORD ** LINK error information 1 for st. 0 to 63
(1: Error between LINK and CPU, 0: No error)
IwErrinfo_2 LWORD ** LINK error information 2 for st. 0 to 63
(1: Framing error, 0: No error)
IwErrinfo_3 LWORD *! LINK error information 3 for st. O to 63

(1: Timeout error, 0: No error)

byNo_of_ComErr[0..63]

ARRAY OF BYTE *?2

The number of communication error for st. 0 to 63

wCycleTime_Max

WORD

LINK refresh time (max.)

wCycleTime_Min

WORD

LINK refresh time (min.)

wCycleTime_Now

WORD

LINK refresh time (current)

*1 Each bit of 64-bit data is corresponding to station number from 0 to 63. Bit data is accessible by adding dot and bit
number for example, ”IwLinkFlag .5 for station number 5.
*2 Each byte of 64-byte array data is corresponding to station number from 0 to 63.
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GetProfibusinfo (detected by EH-RMP/2 module)

1/0 type Name Type Description

Input byLinkNo BYTE LINK number (1 to 8) GetProfibusinfo

Output xDone BOOL Library execution completed —ytinkNe i[érorzf |
XError BOOL Library execution error ProfibusInfof—
Profibuslinfo | STRUCT | Profibus information

Details of STRUCT Profibusinfo

Name Type Description

wErrorCode WORD Error code

byMainState BYTE Status of EH-RMP/2

byGlobalErrorBits BYTE Global error information

byErrorNumber BYTE Error code of internal (master) or external (slave) error (only EH-RMP)

byErrorRemoteAddress BYTE Slave address in error status. (If OxFF, then error is in master) (only EH-RMP)

wHeavyBusErrorCount WORD The number of serious bus error

wNumRejectedProfibusTelegrams | WORD The number of rejected Profibus telegrams

wSlaveConfig0_15 WORD *! | Bit 0 to 15 is for slave adr. 0 to 15. If bit is TRUE, the slave is configured.

wSlaveConfigl6_31 WORD *! | Bit0to 15 is for slave adr. 16 to 31. If bit is TRUE, the slave is configured.

wSlaveConfig32_47 WORD *! | Bit 0 to 15 is for slave adr. 32 to 47. If bit is TRUE, the slave is configured.

wSlaveConfig48_63 WORD *! | Bit 0 to 15 is for slave adr. 48 to 63. If bit is TRUE, the slave is configured.

wSlaveConfig64_79 WORD *! | Bit 0to 15 is for slave adr. 64 to 79. If bit is TRUE, the slave is configured.

wSlaveConfig80_95 WORD *! | Bit0to 15 is for slave adr. 80 to 95. If bit is TRUE, the slave is configured.

wSlaveConfig96_111 WORD *! | Bit0to 15 is for slave adr. 96 to 111. If bit is TRUE, the slave is configured.

wSlaveConfigl12_127 WORD *! | Bit 0 to 15 is for slave adr. 112 to 127. If bit is TRUE, the slave is configured.

wSlaveState0_15 WORD *! | Bit0to 15 is for slave adr. 0 to 15. If bit is TRUE, the slave is in active status.

wSlaveState1l6_31 WORD *! | Bit 0 to 15 is for slave adr. 16 to 31. If bit is TRUE, the slave is in active status.

wSlaveState32_47 WORD *! | Bit0to 15 is for slave adr. 32 to 47. If bit is TRUE, the slave is in active status.

wSlaveState48 63 WORD *! | Bit 0 to 15 is for slave adr. 48 to 63. If bit is TRUE, the slave is in active status.

wSlaveState64 79 WORD *! | Bit 0 to 15 is for slave adr. 64 to 79. If bit is TRUE, the slave is in active status.

wSlaveState80_95 WORD *! | Bit0to 15 is for slave adr. 80 to 95. If bit is TRUE, the slave is in active status.

wSlaveState96_111 WORD *! | Bit 0 to 15 is for slave adr. 96 to 111. If bit is TRUE, the slave is in active status.

wSlaveState112_127 WORD *! | Bit0to 15 is for slave adr. 112 to 127. If bit is TRUE, the slave is in active status.

wDeviceError WORD Error code of master unit (only EH-RMP)

wRefreshingTimeMax WORD Max. refresh cycle time

wRefreshingTimeMin WORD Min. refresh cycle time

wRefreshingTimeNow WORD Current refresh cycle time

*1 Each bit of 16-bit data is corresponding to station number. Bit data is accessible by adding dot and bit number for
example, "wSlaveConfig0_15.5" for address 5.
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|3.18 EtherCAT master function

3.18.1 Installation of libraries (for EHV-CoDeSys V3.4)
Before using EtherCAT function, be sure to install the latest libraries according to the below steps.

(1) Choose [Tools]-[Package Manager...]

Tools | Window Help

hﬂ f# Package Manager...

1 m Library Repositary..,

ﬂj Device Repository. .,

(2) Click “Install new packages”
(3) Click “CD or disk...” and choose the file “Hitachi_201209E.package”. If you don’t have it, ask your local supplier.

Currently instaled packages:

Maintain

Sortbyi [ame = 5] '11 Clck.on “CD or disk. " in arder ta instal a package from a

% Package Manager X

Maintain drive that can be accessed locally.

installed Name | Installation date
packages

I Display versions

Details. .

installed

ackages 7| Click on "Remate server,.." in order to select and install a Remote Server..,
packag ’31 package over the internet.
59

Install new
packages

Remave. .,

Hitachi_201200E package
CoDelvs Package
G458 KB

(4) If below information is displayed, the package is successfully installed.

Currently installed packages:

Sork by

MHame

f UsE Full-Duplex, ErherCAT 3.5.0.0, Modbus-TCP Slave 3.5.1.0

The following libraries and file are included in this package.

File name \ersion Description

loDrvEtherCAT 3.5.0.0 EtherCAT library (EHV+ CPU supports this version or higher.)
ModbusTCPSlave 3.5.1.0 Modbus-TCP slave library (bug fix)

EHV-CPU1102 3441 CPU Device description file supporting EtherCAT
EHV-CPU1025 3.4.4.1 CPU Device description file supporting EtherCAT
Gateway.cfg - USB full duplex mode supported

Full duplex mode of USB has been supported since CPU ROM VER.3.4.4.4 for better and stable communication
performance. After this package installed, it is not possible to connect to the older CPU in USB. When older CPU is
used with USB, uninstall this package by choosing [Remove] button in the Package Manager dialog box or ask your

local supplier.
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3.18.2 Supported CPU version
The Ethernet port of EHV+ series CPU has supported EtherCAT master function since ROM VER.3.4.4.4.

Right click on “Device” and “Add Device...”. Neme: [EEherCAT aster
“Add Device” window appears. Action:
C||Ck uEtherCAT Mastern and [Add Device] button t Append device ¢ Insert device ¢ Plugdevice  Update device
Device:
Vendor: |<AII vendors: j
m Device (EHV-CPU1102 ! Mame “Wendaor Wersion
= al] PLC Lagic \:KJ Cuk + [ Miscellaneous
- . s b, = [ Fieldbusses
® | A.pplllcatlun Copy +. AN CANbus
m] Library Mz =/ ot EEhErCAT
PLC_PRG = o Master
= @ Task Conf ¥ Delete [ [ExherCAT Master  |[35 - Smart Software Sohskions GmbH — 3.4,4.0
. L + Ethernet Adapter
@ MainT Properties... + - =N\EthernetIP
= [0 Basic (Basic) rdd Obict X 4 ks Msghus
| ject v e —
K <Empty{ - i Profogs ~ - po¥ EtherCaT
E  <Empty> | Add Device, ., G- B ProfineNQ —
: <Empty> +oome Seroos3 - &B’E Masker
o eFmobe [ [ErhierCAT Master
I Display all versions {for expertsd wine,
Information:
Al
Append selected device as last child of
Device

&  (You can select another target node in the navigator while this window is open.)

Add Device | Close |

With “Add device” window opened, click “EtherCAT_Master” in the device tree. Then available devices will be
shown in the “Add Device” window. Click slave units according to your system configuration and [Add Device]
button.

Dievices

=5 Lintibleads
=[] Device (EHV-CPUL102)
=-El pPLE Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT_Master
@ MainTask.
+ ﬂj Basic (Basic)
= m EthetCAT_Masker (EtherCAT Masker)
= [ [Ex1100 (EK1100 EtherCAT Coupler (0,54 E-Bus))
[ ELi00Z (EL100Z ZCh. Dig. Input 24%, 3ms)
[ ELzo0z (ELz00Z ZCh, Dig, Qutput 24¥, 0,54

If requested slave unit is not found in the “Add Device” window, ESI file (XML file) is missing. Get it from slave
suppliers and install by choosing [Tools]-[Device Repository...].
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3.18.4 Online settings
Open communication to CPU according to the section 3.8 Communication settings.

Gateway
Cateway-1] - -
IP-Address: Device Name:
localhost Hitachi-EH150
Part Device Address:
1217 00DB.BO02

Double click on EtherCAT_Master or right click and choose “Edit Object” to open EtherCAT_Master window.
Click “Browse” button.

[] EtherCAT_Master
= Lntitedsd
= Device (EHV-CPULD2S)
= El] PLC Logic
) Qﬁ'ﬁmi[aﬁm v Aukoconfig Master/s| e
Library Manager v futoconrig Masker/Slaves
PLC_PRG (FRG) Etherfﬁt‘_

=[5 Task Configuration EtherCAT MIC Setting
5 EtherCAT_Master

& MainTask Destination Address (MaC) [v Broadcast

= m Basic {Basic)
= [ [EtherCAT Master (EtherCAT Master) Source Address (MAC) 0-00-00-00-00-00

=i EK1100 (EK1100 EtherCAT Coupler (054 E-Bus))

EtherCAT /O Mapping ] Status ] Information

[T EL1002 (EL1002 2Ch, Dig. Input 244, 3ms) Flebwork Hame |
[T EL2002 (EL2002 2Ch, Dig. Output 24V, 0.54)
(¥ Seleck nekwark by MAC (™ Select network by Mame
Distributed Clock, Options

[ Use LRW instead of LWR/LRD

Cycletime 4000 3: s
[ Enable messages per kask
= o
Syne offset |20 3 & [ Auko restart slaves

If active path is correctly set, the CPU is detected in “Select Network Adapter” dialog box as below. Click [OK] to set
the MAC address of the CPU in “Source Address (MAC)” as below.

Select Network Adapter

narme: EHW+ Ethernet interface

dezcription: EHW+ Ethernet interface

ok | Abort | T

|

¥lapping ] Skatus l Information

v Autoconfig Master[Slaves Ether(ﬁ?‘#

EtherCAT MIC Setting

Destination Address (MAC) [v Broadcast

Source Address (MAC) [ |DD—F8—E6—3F—E5—9F ]

Mekwork Narme |
f* Select netwark by MAC " Select netwark by Name
Distributed Clock Options

[ Use LRW instead of LWR/LRD

Cycletime 4000 Elj us
[ Enable messages per task
" El B [ Auko restart slaves

3-62
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3.18.5 Ethernet speed

Since EtherCAT works in 100Mbps only, default setting of Ethernet speed is “Auto Negotiation”. Normally it should
work, but if not, set “100Mbps/Full Duplex” in “Ethernet port Link speed / Duplex mode” and set “Yes” in “Change
IP information” in [Configuration] tab in [Device] window. The PLC must be power-cycled to enable the parameter
change.

[ EtherCAT_Master 7] EHV_CPU1102 X

| Communication Settings | Applications | Files I Log | FLC settings | FLC shell I IUsers and Groups |

Parameter Type Value

@ IP Address STRING '192,165.0.1'

# Subnet Mask STRIMG '255,255,255.0°

i Default Gateway STRIMNG '0,0.0.0

@ Ethernet port Link speed f Duplex mode Enumeration of BYTE 100Mbps/Full Cup...
[ # Change IP information Enurneration of BYTE Yes ]

# Serial port mode Enurmeration of BYTE IEC programming

& Serial port type Enurmeration of BYTE R3-232C

# Serial port term. resistor (R5-422/485) Enurneration of BYTE ]

# Reset all outputs in STOP Enurneration of BYTE Yes

# Stop switch definition Enurmeration of BYTE Reset warm

# External PHY Clock Enurnerakion of BYTE Yes

3.18.6 Cycle time of EtherCAT task
EtherCAT _Master task is automatically created when EtherCAT _Master is added besides Main Task.
Double click on “EtherCAT_Master” or right click and choose “Edit Object” to open configuration window.

=Gl Lndbeedd
=[] Device (EHV-CPU1025)
=-Ell pLE Logic
= ":; Application
Library Manager
PLC_PRG (PRG)

EtherCAT_Master task < MainTask or other program tasks

= @haskConFiguratinn
2% EtherCAT_Master
gﬁ: MainTask

Since EHV+ series CPU handles all the tasks with a single microprocessor, the default value of “Interval” (4000 ps)
must be changed to bigger. If this value is too small to execute IEC program, 25 error (scan time error) will be
detected. The minimum interval time depends on users’ program size and the number of 1/O modules. In case of very
small program with a few I/0 modules, the recommend interval value would be 15ms or higher. If Profibus master or
LINK module is used, it would be 50ms or more. In addition, this interval of EtherCAT_Master task must be smaller
than the minimum interval time of other IEC program tasks.

g: EtherCAT_Master - X

Configuration l

Priarity { 0.3 o

Tvpe
|Cw:|iu: j [Interval {e.q. t#200ms); |15 |ms ﬂ]
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3.18.7 Programming
1/0 addresses of slaves are displayed in “EtherCAT 1/O Mapping” tab as below. Enter any variable names in this table
and create your program as same way as other standard 1/Os.

7 EL1002

Slave ] Process Data  EtherCAT I/O Mapping lStatus ] Infarmation ]

Zhannels
Yariable Mapping Channe| Address Tvpe Default Walue | Unit Dezcription
b Input “eIx0.0 BIT 0 Input
A Input %alnd,l BIT 0 Input

When PLC is powered up with RUN switch position in RUN, 1/O refresh of EtherCAT slaves starts about 1 second
after 1/0 refresh of standard 1/O started because of configuration between EtherCAT master and all slaves as below.

If this delay is not accepted, use a special bit register “EtherCAT_Master.xConfigFinished”, which turns on when
EtherCAT configuration is finished. The below codes are sample program in ST.

Power ON

RUN

RUN switch
STOP I
ON
RUN LED o |
FF

1/O refresh (std. 1/0) [
1/0 refresh (EtherCAT) |—|— J—

1sec. | . 5tol5ms

Configuration between master and slaves EtherCAT delay

EtherCAT_Master.xConfigFinished |

Sample program

IF EtherCAT Master.xConfigFinished=FALZE THENH
BETURH :
EHD TF:

Program under this code is not executed while
EtherCAT_Master.xConfigFinished is FALSE.
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3.18.8 Wiring
(1) Cable
Use category 5 or higher STP (Shielded Twisted Pair) cable.

(2) Switch (Hub)
Standard switch (hub) is not allowed to use in EtherCAT network. If necessary, use a special device like EtherCAT hub
(CU1128) sold by Beckhoff.

Please note that using various Ethernet based communication (EtherCAT, Modbus-TCP, NVL, Gateway) at the same
time will limit the communication performance.

3.18.9 Important restrictions

Byte-swapping

If slave units of 16/32/64-bit channels are used, be sure to configure “Enabled 2” in [Always update variables] in each
slave mapping dialog, otherwise all 1/O data are byte-swapped. This “Enabled 2” in [Always update variables] has
been available since CODESYS V3.5 SP5 or newer version.

| slave | Process Data | Startup parameters | ® EtherCAT 1/0 Mapping | status | @ information |

Channels
Variable Mapping Channel  Address Type Default Value Unit  Description it
= 4 Inputl %eIWO UINT Inputl
"@ Inputl geIx1,0 BOOL FALSE Inputl
k] Inputl =eI¥1,1  BOOL FALSE Inputi
b Inputl %6IN1.2 BOOL FALSE Inputl L
"@ Inputl oeI%1,3 BOOL FALSE Inputl 1
% Inputi ®pIX1.4  BOOL FALSE Inputi
b Inputl %6IN1.5 BOOL FALSE Inputl
”@ Inputl BeI¥1.6 BOOL FALSE Inputl
% Inputi ®pIX1.7  BOOL FALSE Inputi
k] Inputl %IN0.0 BOOL FALSE Inputl
”@ Inputl BeI¥D, 1 BOOL FALSE Inputl
k) Inputi ®eIX0,2  BOOL FALSE Inputi
" . _ . [ .
Inputl [Always updatevariables: [Enabled 2 (always in bus cyde task) hd ]]

Even if “Enabled 2” is configured, it is not effective for ARRAY type variables. Please put a variable to each single
channel instead of ARRAY.

= A Do not enter here _8_Analog_Input X oIV 14 ARRAY [0..7] OF UINT
+o 4 N _8_Analog_Input x[0] SRIVi 14 UINT
+ _8_Analog_Input ¥[1] SRIVW 15 LINT
+ 4 _8_Analog_Input ¥[2] BRIV 16 LINT
] _8_Analog_Input X[3] LLIW 1T UINT
] > Enter here _8_Analog_Input X[4] SRIVY 15 LINT
+. 4 _8_Analog_Input X[5] Sl 19 UINT
+o 4 _8_Analog_Input X[6] BRIV 20 LINT
+ 4 Y, _8_Analog_Input X[7] sl 21 UINT

This byte-swapping is a bug in loDrvEtherCAT 3.5.5.0 library. To set “Enabled 2” is a temporary solution. It will be
fixed in CODESY'S V3.5 SP6, which is scheduled to release on Jan. 2015. Be sure to update loDrvEtherCAT library to
3.5.6.0.
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Auto restart slaves
Due to a bug in loDrvEtherCAT library 3.5.5.0, “Auto restart slaves” does not work when power of slave unit is

rebooted. If slave units are rebooted while the networking is running, restore the network by reset warm/cold or
rebooting CPU module.

[f] EtherCAT_Master X
Master | B EtherCAT I/O Mapping I Status I @ Information

AutoconfigMaster/Slaves Ethercnt“?—
EtherCAT NIC Setting
Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadcast | Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00 Browse...
Metwork Name
@ Select network by MAC *) Select netwark by Name
Distributed Clock Options
Cycletime 4000 2l s [] Use LRW instead of LWR/LRD
Sync Offset 20 2 e [ Enable messages pertask
[] sync Windaw Manitaring [ Auto restart slaves ]
Sync window 1 “ ps

Besides this, “Auto restart slaves” may not always work when EtherCAT cable is plugged-out and plugged-in. This
will be fixed in loDrvEtherCAT library 3.5.7.0. If slaves do not restart, set operation mode manually with your
program as below.

Slavelnstance.SetOpMode (ETC_SLAVE_STATE.ETC_SLAVE_PREOPERATIONAL)
Slavelnstance.SetOpMode (ETC_SLAVE_STATE.ETC_SLAVE_OPERATIONAL)

If current status is INIT, set PREOPERATIONAL at first, then set OPERATIONAL.
Current status can be seen by Slavelnstance.wState.

Scan for Devices without slaves

Due to a bug in loDrvEtherCAT library 3.5.5.0, “Scan for Devices” does not work in two times in a row. If failed,
perform Scan for Devices once again.

Scan for Devices with slaves configured

If right slave mapping information has been already downloaded to CPU module, “Scan for Devices” does not work.
Since mapping information is already in CPU, it is not necessary to do “Scan for Devices” however, if it is necessary
to configure slave units, configure manually with “Add Device”.
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|3.19 Libraries

3.19.1 How to install

In order to read/write EHV+ series CPU’s specific information, following libraries are available. Add necessary

CmpHIESLib by choosing “Add library” as shown below.

x

-

Devices a

=5 Untitedig

T Properties

Details | 5] Placeholders

ihrgry Manager X
(=) #5 Add library )< Delete library
v

=[] Device (EHV-CPUI1025) Name

=Bl PLC Logic
= ";,i' Application
m Library Manager

Standard = Standard, 3.5.5.0 (System)

+ lIoStandard = IoStandard, 3.5.4.0 (System)

Add Library

Commpan |(P.II COmpanies)

CmpBinTagUkillec
CrpBitrnapPaoal Slrtam

CrpChannelClientlec Syrtem

CripChecksum Sleptam

CripCrvnanic Texk Sjerfam

CrpErrors Slstem

CrmpEventMgr Slstem

CmpHIESLIb e

CmpHitachiErrors S

CmplecTask Systam

Cmplecharhccess Lp=fam

CrploDrwC Sysfem

CrnploMagr Shstam

Crnplog Siestam

¢ |

[] Group by category

SkEtam

%

Ok,

I

Cancel

CmpHIESL.ib is Hitachi-IES’s special library including;
Libraries for counter module (EH-CU/CUE)
Libraries for Link module (EH-LNK/OLNK)
Library for Profibus master module (EH-RMP/2)

Mamespace Effective version

Standard 3.5.5.0

IoStandard 3.5.4.0

If these libraries are not found in the library list as above, install library by choosing [Tools]-[Install library...].

|
Cebug | Tools | Window  Help

@
4 i
(i

Package Managetr...

Inskall library. ..

PLC_PRC Device Repository...

PRL

. Cuskomize. ..
: ViE

Options. ..
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3.19.2 Realtime clock
Add “CAA Real Time Clock Extern” library by clicking “Add library” on Library manager.

Compan'y: |(.¢\II COMmpanies) = |
CAA Mathematics CAA Technical Workgrowup -~
CAdA Memory Block Manager Extern CAA Fechairal Warkgroup

CAA Memory Block Manager CAA Technical Workgroup —
CAA Memory CA4 Tachnical Woskgrouo

CAA Met Base Services (Draft) &A4 Technical Workgroup

CAA Real Time Clack Exkern CAA Technival Warkgroup

CAd Ressource Manager Extern CAd Fechnical Workgrou

CAL SDO Server 35 - Smart Soffware Solufions Gmbe

CAd Serial Comunication (Draft) A4 Tachnical Workigroup

CAA SerialZam CAA Technical Workgroup

CAd Settings Extern CAA Technical Workgrous

CAA Tick (PLOWINRTE Y3.x) 35 - Emart Soffware Solubions GmbS

CAA Tick Extern CAA Fechnical Woskgroup

CAd Tick Template CAA Fechnical Warkgrou w
< >

[] Group by category

514 l ’ Cancel

In the CAA Real Time Clock Extern libraries, GetDateAndTime and SetDateAndTime are supported. Be noted that the
others are not supported.

=10 CAd Real Time Clock
+-12) Enums
=1 Function Blocks
=-I2) Time and Date
GetDatedndTime  --Supported
SetDateAndTime  ...Supported
=2 Time Zone Information
GetTimeZoneInformation ---NOt supported
SetTimeZoneInformation  ...Not supported
=2 Functions
GetProperty  ...Not supported
) GlobalCanstants
+-12) Structs

+

Following example is in FBD language. Choose [Insert Box] in [FBD/LD/IL] menu and GetDateAndTime or
SetDateAndTime as shown below.

FEDJLOJIL | Build Ornline Debug Tools Wi I—temi’}

58| Insert Network ChrlT RTFLK cad fefaf fme cock axfarn, 3.3.1.490 ftaa fachnig
=10 CaA Real Time Clock

EE  Insert Metwork (belaw) CeHT = I22) Function Blocks

@ Insert label | =2 Time and Date

- : GetDateAndTime A oA 5 OO0
&g Toggle nebwork, comment skate Chrl+O i
SetDateAndTime U0 GO0
|E[|= Insert Bo Chrl+E + -2 Time Zane Information
+-{Y standard  standard 34,00 Frtem)

« IF Insert Empty Box Ckrl+5hift+B
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Declare instance of the function blocks and necessary variables as below.

PROGRRM PLC_PEG
VAR
SET_RTC_inst: SETDATEANDTIME:
SET_RTC: BOOL:
GET_RTC_inst: GETDATEANDTIME:
GET_RTC: BOOL:
Crnt DateandTime: DATE AHD TIME:
EHD VIR

L T I« R TR S I o I

By rising edge of xExecute bit of SETDATEANDTIME, data in dtDateAndTime is written to the RTC device.

By rising edge of xExecute bit of GETDATEANDTIME, current date and time is read out to the variable connected to
dtDateAndTime as shown below. When xExecute bit of GETDATEANDTIME is FALSE, dtDateAndTime is default
value 1970-1-1-0:0:0.

SET_RTC_inst

SETDATERHDT IME
SET_RTC m—xExecute xDone
DT#2010-06-11-12:34: 00 —dtlateindTine xBusy
xError
eError

BET_RTC_inst

GETDATEAHD TIME
GET_ETC [JERE—{=Execcute xDone =
¥Busy =
XError p
eError
dtDateindTine — Crnt DateandTime | DTZ010-6-11-1Z:34:13 |
eTinezone f—

3.19.3 Serial communication
Add “SysCom” library by clicking “Add library” on Library manager. Instead of SysCom library, CAA SerialCom can
be used, but a sample program of SysCom library is shown in this manual.

Add Library X
Company: | {all companies) b
Standard Monitaring Data Server Driver Spmtam ~

Standard Slrtam

Standard64 Spmtam

SymbolicvarsBase Slrtam

SysCallbackz3 Spmtam

SysiCom23 Syrtam

| SysiCarm Skstam

SysCpuHandling Systam

SysDir23 Skwfam

SysDir SyEtam

SysDPY LHilscherz3 Slerfam

SysEventz3 Spxfem

SysEvent Syrfam

SysExcept  Spem b
¢ >

[ Group by category

[a]4 l [ Cancel
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It is recommended to use ST language for serial communication settings since it is more flexible.

1 PROGRAM serial samples

z ViR

3 COM_sample: COM_Settings:

4 COM_sampleEx: COM_3ettingsEx:

= nessage: STRING:='1:3':;

& Fezult: DYWORD;

7 write out: UDIHT:

2 test: IHT:

2 EHD ViR

10

1 COM_sample.sPort:=COM_Forts.3¥3_COMPORTL: ...COM1

Z COM_szample.byParity:=COM_Parity.3Y3 NOPARITY: ...Non parity

2 COM_sawmple.byitopEits:=COM_3topBits.3Y3_ONE3STOPEIT: ...1 stop bit

4 COM sample.ulBaudrate:=C0M_FEaudrate.3¥T3_BR_19200; ...baudrate 19,200bps
= COM_sample.ulBufferiize:=100; ...buffer size 100 bytes
£ COM_sample.ulTimeout:=10; ...Timeout 10ms

7 COM saupleEx.byBytedize:=5; ...8 bit/ frame

g

9 JysConlpen (3Y3_COMPORTL, ADR(Fesult)):

10

11 JysConietliettings (3¥5_COMPORTL, ADR(COM_sample), RADR(COM_sampleEx)):
1z

1z IF test= 1 THEH:

14 mezssadge = CONCAT('s0Z', message); ...Connect 02 + “123”

15 message = CONCAT (message, 's0d4'); ...Connect 02 “123" + 0d

1e write_out:=3ysComWrite( 3Y3_COMPORTL, ADRimeszage), LEN (message), 1000, ADR(Result)):
17 testi=0;

1z EHD IF:

If the variable “test” is 1, then string data “02 31 32 33 0D” (STX 123 CR) will be sent out.
It is possible to write in FBD language as below, but it is necessary to set parameters in COM_Settings and
COM_SettingsEx as same as above program line 1 to 7.

SYSCOMOPER
4T3 _COMPORT1 —sPort —
Result —pRezult

DR SYSCOMSETSETTINGS
COM_sanple — —| 3Y¥5_COMFPORTL —hCom —
poettings
pliettingsEx
DR J
COM_sawpleEx.byByredize —
SYSCOMWRITE
Send_flag —|4EN ENDf——
COM_Ports. 3¥5 _COMPORTL —hlon —
ADE (message) —pbyBuffer
LEN (message) —ulbize
1000 —ulTimeout
ADRE[Result) —jpResult
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|3.20 Troubleshooting

Error code
The CPU has 7-segment display and error LED to indicate an error code as listed below. If two or more errors are
detected at the same time, smaller error code has higher priority to be displayed. If error is detected, read the
descriptake following countermeasures depending on error level.

' ERR LED
%’, Iﬂ RUN LED
H | E.CLR button
@\ @/ 7- segment LED
— | I
Error code Error level Countermeasure
88, 11to 1F Serious error | Cycle power. If it does not solve, contact your local supplier.
20to 31 Exception Exception status is cleared only by Reset operation.
Execute Reset cold/warm/origin by EHV-CODESYS
70to 78 Warning User program execution does not stop by warning. If you need to activate alarm or
any action by warning, use CmpHlitachi library.
Press E.CLR button to clear error code.
Err. | Error name Description PLC Applica- | ERR
code | [Detected when] system tion LED
88 | Microprocessor failure Overflow of internal watchdog timer due to Stop Stop P
[Power on] system program error. _/Q\_
11 | System program error Checksum value of system program (Runtime) Stop Stop \
(FLASH) in FLASH does not match the checksum —\O’—
[Power on] calculated. h
12 | System RAM failure Read/write check for system RAM has failed. Stop Stop A
[Power on] _/Q\_
13 :\I/:isal:g_nment{ / Microprocessor has detected an exception Stop Stop .
egal instruction oo * Yo
Pri\?ileged i etruction processing in system program. (*1) —,Q\—
[Always]
15 | Program RAM failure Read/write check for program RAM has failed. | Stop Stop _\C'j_
[Power on] e
16 | System program error Checksum value of system RAM does not match | Stop Stop o,
(system RAM) the checksum calculated. ‘,O\‘
[Always] I
18 | MAC address error MAC address is missing or wrong value. Stop Stop _\O’_
[Power on] o
19 | Data memory failure Read/write check for data memory (RAM) has Stop Stop P
[Power on] failed. _/Q\_
1F | System program error Checksum value of system program (reset Stop Stop o,
(FLASH) process) in FLASH does not match the ‘,O\‘
[Always] checksum calculated. '

\II

-01 ON, O: Blink, O : OFF

4 N
I
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Err. | Error name Description PLC Applica- | ERR
code | [Detected when] system tion LED
20 :\I/:isal:gnﬂ;entt{ / Microprocessor has detected an exception Run Stop .
egal instruction oo it VY
Pri\?ileged instruction processing in application. _’O.‘_
[Always]
21 | Retain identity mismatch | Retain data memory is undefined status due to Run Stop .
[Power on] battery empty. —\O’—
(*2) R
23 | Unresolved external Unresolved external references are detected. Run Stop Y
references ‘,O\‘
[Always] '
24 | Software watchdog of Actual cycle time has exceeded watchdog time. | Run Stop .
IEC task expired Set longer watchdog time. —\O’—
[Always] R
25 | Processor load watchdog | Microprocessor load watchdog of all IEC task Run Stop i
[Always] has been exceeded. -,O\-
Set longer interval time of task. '
26 | IEC task configuration IEC task configuration has failed. Run Stop o,
failed -O-
[Always] '
27 | Division by zero The divisor of division command is 0 in IEC Run Stop _‘O’_
[DIV executed] program. i
31 | Load boot project failed | Checksum value of application (user program) Run Stop Y
[Power on] in FLASH does not match the checksum -,O\-
calculated. '
70 | I/O configuration error 1/0 configuration does not match with actual I/0 | Run Run
[Always] modules.
71 | Battery error Battery voltage is low or battery is disconnected. | Run Run Blink
[Always] O
72 | Special module failure Hardware error is detected in special module or | Run Run O
[Always] communication module.
74 | Comm. module Configuration error is detected in Run Run
configuration error communication module. ©
[Download]
77 | FLASH writing failure Failure has been detected in writing FLASH Run Run @)
[FLASH writing] memory or the number of writing times has been
exceeded.
78 | Parameters in FLASH Checksum value of parameters in FLASH (IP Run Run O
check sum error address, etc.) does not match the checksum
[Power on]
calculated.

\II
-O-on,  (D:Blink, (O:0FF
|

If error cause is removed, error code remains except for error code 71 (battery error).

71 Error and ERR LED blinking automatically disappear if battery is replaced to new one.
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(*1) 13 Error

If error code 13 is displayed, it is not possible to communicate with EHV-CODESYS because the system program or
boot project is failure. If cycling power does not solve the problem, boot project could be failure. In this case, try to
delete boot project as follows.

Note: This function is supported by ROM VER.3.4.4.3 or newer.

< How to delete boot project >

(1) Remove power from the PLC
(2) Toggle the RUN/STOP switch to STOP position.
(3) Supply power to the PLC with E.CLR button pressed until “SP” is displayed in the 7-segment LED.

_ !

1l
-l

(4) Toggle the RUN/STOP switch to RUN position. It takes a few seconds to delete boot project. Then “Fn” is
displayed in the 7-segment LED.

(5) Reboot the PLC and check if the error code disappears. (Even if the RUN/STOP switch is in RUN position and
application program in SRAM is retained by battery, CPU does not start because there is no boot project.)

(6) Login and create boot project to restore your system.

(*2) 21 Error

(1) If boot application and application are different, 21 error appears at power up. The reason is as follows.

Each application has GUID (globally unique identifier) and this GUID is changed if the application is recompiled
(Clean & Build). After downloading of application, this GUID is saved in retain memory. Boot application has GUID
also. At every power up, the both GUID are compared and if they are different, 21 error appears.

(2) Due to above mentioned GUID mechanism, when boot project is loaded and battery is empty or disconnected at
that time, CPU does not start with 21 error. For this reason, be sure to install a battery even if you don’t use retain data
or real time clock. If you do not want to use a battery or if application must start regardless of battery full or empty, 21
error can be disabled as follows.

Above description is applied to CPU ROM VER. 3.4.x.x. The behavior had been changed as follows since CPU ROM
VER. 3.5.x.x. If retain or persistent variable is not used, CPU starts even if battery is empty or missing.
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How to edit config.cfg file

1. Open “Device” and click “Files” tab as below.

2. After establishing communication (set active path), click update icon “* inthe right field.
3. The left field is inside of your PC. Specify a folder to upload config file.

4. Choose config.cfg and click button.

[] Device - X

Communication Settings | applications | Files | Log PLC settings || PLC shell | Users and Groups | Access Rights | Configuration | Stat $

Host | Location: e D, = | [ i Runtime | Location: | [ [ = | [@ >(1 i

MHame Size Modified MHame Size hodified

t . [ config.cfg 2,22 KB (2,2.. 1970{01/01 ]
‘3 = Application.crc 20 bytes 1970/01)01
3 aMaxcL Application.app 1.02 MB (1,.. 1970{01/01

S My Computer in PC FLASH memory in PLC

() RECYCLER

s

() Swstem volume Informat...
)t

‘3 trmp

(3 Wtiliies

3

5. Go to specified folder at #3 and open the config.cfg with text editor.

6. In this file, there is a description shown below. Change “1” to “0” and save as same name.
[CmpApp]
Bootproject.RetainMismatch.Exception=1

v

Bootproject.RetainMismatch.Exception=0

7. Click the updated config.cfg in the left field and click button.
8. Now config.cfg in CPU is updated.

Config.cfg file has important parameters for CPU operation. Do not modify any other part in this file than described in
this manual. Wrong modification could result in serious failure of CPU.
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Error libraries

As for warnings (error code 70 to 78), special libraries called “CmpHitachiErrors” are available as below. Use them in
your application program if necessary. If it is not registered in your library repository, install CmpHitachiErrors.library
by choosing [Tools]-[Install library...].

Error | Libraries (CmpHitachiErrors.library) Input Output
code
all HIESGetLastError - Last detected error
HIESGetLastErrar — code (WORD)
all Execution bit to Result (BOOL)
ClearError
—xExecute ClearError — clear error code
(BOOL)
70 IDEunﬁgErrur - 70 Error bit (BOOL)
xError f— Unit number (WORD)
i;l;;lf [ Slot number (WORD)
(FB)
71 - 71 Error bit (BOOL)
BatteryError
BatkeryError —
72 SpecialModuleError - 72 Error bit (BOOL)
xError f— Unit number (WORD)
3;’;’: B Slot number (WORD)
(FB)
74 CommModuleError - 74 Error bit (BOOL)
xError — Unit number (WORD)
3;';'5 B Slot number (WORD)
(FB)
77 _ - 77 Error bit (BOOL)
FlashWritingError
FlashiwritingErrar f—
78 ComParamSumCheck - 78 Error bit (BOOL)
ComParamSumiZheck —
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|3.21 Version

Firmware version (Target-Version) of your CPU is monitored in communication settings of Device as below.

[f] pevice

: Communication Settings l &pplications ] Files ] Log ] PLC settings ] PLE shell ] Users and Groups | Access Rights ] Configuration ] Skatus ] Info 4 | ¥

Select the network path to the controller:

|Gateway-1:0031,9001

= -#fo Gakeway-1
Gﬂ Hitachi-EH150 [0031.9001] {active)
GEI Hitachi-EH150 [0031.9002]

Mode Name:
Hitachi-EH150

MNode Address:
0031.9001

Target ID:
16410700001

Target Name:
Hitachi-HIES Target

Target Type:
1a#1000

Target Yendor:
Hitzchi Industrial
Equiprnent Syskems Co,,
Lbd,

Target ¥ersion:
3.4.1.0

ﬂ Set active path

Add gateway. ..
Add device. .

Scan nekwark,

Filker :
Target ID b

Sarting order :

Mame b
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|3.22 Notes for version compatibility

3.22.1 Device version
Since several new features are related to not only CPU but also CODESYS, be sure to use correct version of
CODESYS/EHV-CODEYS, CPU and device as follows, otherwise login fails with an error message. Refer to the
section 3.3.4 Update Device for the device version.
Device version is not CPU’s ROM version, but the version written in devdesc.xml file, which can be seen in

[Device]-[Information].

EHV-CODESYS/ ROM version Device version Remarks
3S CODESYS of CPU
3.4.1.3 or older 34.11t02
V3.4 SP1 or SP4 3.4.40t03.4.4.3 3.4.4.0
3.4.44103.4.45 3.4.4.11t032
V3.5 SP3 Patch6 344.40r3.445 34411032
V3.5 SP4 3.5.4.10 3.5.4.10 EtherCAT function is limited. Refer to 3.18.9.
V3.5 SP5 or newer 3.5.4.10 3.5.4.10
35411 3.5.4.11

* If CPU ROM VER.3.4.4.3 or older needs to be used with CODESYS/EHV-CODESY'S V3.5, please contact your
local supplier to update the firmware.

3.22.2 CPU ROM VER.3.4.1.x with EHV-CoDeSys V3.4 SP4
CPU V3.4.1.3 or older works with EHV-CoDeSys V3.4 SP4 however, the function “Scan for Devices” is not working
properly. Be sure to use newer device description file V3.4.1.2.

ROM version . . A
EHV-CODESYS of CPU Device version Availability
3.4.1.3 or older 34.1.1 Scan for devices is not working
V3.45P4 3.4.1.3 or older 3.4.1.2 OK
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3.22.3 Supported Modbus devices
Although Modbus devices version 3.5.x.x are available in EHV-CODESYS V3.5 SP3 Patch6, CPU ROM VER.3.4.x.X
supports only Modbus device version 3.4.x.x as listed below. Be sure to choose proper Modbus device.

Modbus-TCP Master

e ViziEhen [ How to display Modbus device version 3.4.x.x ]
Modbus TCP Master 3430 CI_|ck Display all verspns (for_ experts only)” at “Add Device
Modbus TCP Slave 3400 window and choose device version 3.4.x.x
Mame Wendor Wersion
Modbus-TCP Slave =[] Fieldbusses
Devi Ve =i Maodbus
uice ElEliein = Wl Madbus TCP Slave
ModbusTCP Slave Device 3.4.3.0 ] 35 - Smart Softwars Solutions GmbH  3.4.0.0

[ modbus TR Slave 335 - Smart Software Solutions GrbH 3.5.3.0

Modbus-RTU Master
(FOI’ CPU and EH-SIO bOth) Display all versions (for experts only) I

|| Display outdated versions

Device Version
Modbus Master, COM Port 3.4.3.2
Modbus Slave, COM Port 3.4.0.0

3.22.4 CPU ROM VER.3.5.4.x

In principle, any older version of CODESYS can work with new CPU, but it is strongly recommended to use
CODESYS V3.5 SP4 or newer for CPU ROM VER.3.5.4.x because right library files may be missing in older
CODESYS.

If EtherCAT master function is used, be sure to use CODESYS V3.5 SP5 or newer for CPU V3.5, otherwise 1/0O data
of EtherCAT slaves are byte-swapped. Please refer to 3.18.9 Important restrictions for further information.

Even if EtherCAT master function is not used, it is recommended to use CODESYS V3.5 SP5 also because this
version has been mainly used for tests of CPU V3.5 in Hitachi-IES. (The combination of Runtime V3.5.4.x and
CODESYS V3.5 SP4 has been carefully tested by 3S and the upper compatibility is guaranteed by 3S.)

In order to improve stability and reliability of TCP/UDP communication, new TCP stack (middleware) has been used
since CPU ROM VER.3.5.4.10 and the priorities of several tasks has been modified accordingly. For this reason, the
maximum performance of IEC task or communication task (networks variables, OPC access, Modbus-TCP, etc.) are
not exactly the same between V3.4 and V3.5 CPU. Although task priorities have been carefully designed to keep upper
compatibilities, please be noted that processing time of each task could be slightly different especially in case several
tasks are executed in parallel.

Since TCP stack has been updated, CAA NetBaseServices (library for data communication) has been supported since
CPU ROM VER.3.5.4.10.
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For use in safety, avoid installing the PLC in the following locations.

- Excessive dusts, salty air, and/or conductive materials (iron powder, etc.)
- Direct sunlight

- Temperature less than 0°C or more than 55°C

- Dew condensation

- Humidity less than 5% or more than 95%

- Direct vibration and/or impact to the unit

- Corrosive, explosive and/or combustible gasses

- Water, chemicals and/or oil splashing on the PLC

- Close to noise emission devices

|4.1 Installation

(2) Installing location and environment
(a) Install the PLC in Use the environment specified in the “2.1 General Specifications”.
(b) Mount the PLC onto the metal plate.
(c) Install the PLC in a suitable enclosure such as a cabinet which opens with a key, tool, etc.
(2) Installation of a base unit
(a) Precaution when installing the base unit
1] Fix the base unit securely with screws in 4 places (M4, length 20mm (0.79in.)or longer) or DIN rail.
2] In order to keep within allowable ambient temperature range,
a) Ensure sufficient space for air circulation. (50mm (1.97in.) or more at top and bottom, 10mm (0.39in.)
or more at right and left)
b) Do not install close to equipment that generates a lot of heat (heater, transformer, large-capacity
resistance, etc.).
c) If ambient temperature is more than 55°C, install a fan or a cooler so that the ambient temperature
becomes below 55°C.
3] Do not install inside a cabinet with high-voltage equipments installed.
4] Install 200mm (7.87in.) or more away from high-voltage wires or power wires.

5] Do not install the PLC upside down in vertical nor in horizontal.
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109 (4.29)
. L . |_14 (0.55)
50 mm (1.97in. , — i
i mm (1.97in.) or more 5 0,\ ! ~
10 mm 1 110 mm S §
(0.39in.) or PLC /] (0.39in.) or g S
more more 1oL ol 7 i S
I 50 mm (1.97in.) or more ‘ L2 |
I 50 mm (1.97in.) or more
Figure 4.1-2 External dimensions
10 mm — 10 mm . .
(0.39in.) or PLC /] (0.39in.) or Dimensional table
more more
Base L1 L2
[50 mm (1.97in.) or more (External (Mounted
i dimensions) dimensions)
Wiring duct 3slots 222.5 (8.76) 207 (8.15)
Figure 4.1-1 Amount of installation 5 slots 2825 (11.2) 267 (10.51)
6 slots 312.5 (12.30) 297 (11.69)
8 slots 372.5 (14.67) 357 (14.06)
11 slots 462.5 (18.21) 447 (17.6)

(b) Mounting to a DIN rail
Attaching to a DIN rail

1

3

2]

.

Fixing the unit

Unit: mm (in.)

1] Hook the base unit to a DIN rail as shown left.
2] Press the base unit into the DIN rail until it

clicks.

Note: Make sure the base unit is securely fixed

after installation.

O, Et-150° HHEND)
% )
ae e
% 7
f o Q ] f
= =

Install DIN rail clamps from both sides. (The unit

could slide without clamps.)

1] Pull down the retaining clip on the bottom of the
base unit.

2] Pull the unit away from the DIN rail.
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|4.2 Mounting Module

(1) Mounting

1] Hook the lower part of the module to the hole in
the base.

2] Press in the upper side of the module until it
clicks.

Note 1: Make sure the module is mounted securely.

Note 2: Slot position of power supply module is
fixed as 1st slot of base unit.

Note 3: Slot position of CPU module is fixed as
2nd slot of base unit.

Modules can be fixed firmly by M4 X 10mm
SCrews.

(2) Removing

1] Press the lock button.

2] With the lock button pressed, pull the top of the
module.

3] Pull the unit away from the base unit.

Note: Press the both lock buttons for a power
supply module.
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|43

Wiring

(1) Separation of power system

Several different power sources are used with PLC, such as main power of PLC, power for 1/O signal and power

for external devices. These power sources should be separated as much as possible.

If these power sources come from one power source, install transformers or noise filters to separate those power

lines as much as possible.

Main power supply NF

100 V AC .
to Power for PLC unit
200V AC Transformer
NF: Noise filter

NF
—{}% %[I—» Power for 1/0 signals

Transformer
NF

Q - Power for general equipment

Figure 4.3-1 Example of power system diagram

(2) Fail safe

1] Construct an interlock circuit outside the PLC.

When the PLC power supply is turned ON/OFF, the lag time and the difference in the startup time between
the PLC unit power and the external power (particular DC power supply) for the PLC 1/0 module signals
may temporarily cause the 1/O not to operate normally.

Do not control the power for the EH-YR12 relays to have it perform an interlock with the external load, etc.
The relay may turn on even when the power has not been supplied by an aluminum electrolytic capacitor
inside the module to drive the relay.

Also, it is conceivable that a fault in the external power and a failure in the PLC unit lead to abnormal
actions. To prevent such actions from causing abnormal operation the entire system, and from a point of
view of creating a fail safe mechanism, construct circuit such as an emergency stop circuit, the protect
circuit, and the interlock circuit, for the sections that lead to a mechanical breakdown and accident from

abnormal actions outside the PLC.

2] Install a lightning arrester

To prevent damage to equipment as a result of being struck by lightning, we recommend setting up a

lightning arrester for each PLC power supply circuit.

The power supply module detects power failures from a voltage drop of the internal 5V DC power supply.
For this reason, the load in the 5 VV DC power of the unit is light, the 5 VV DC is retained for a long time and
operations may continue for more than 100ms. Therefore, when using the AC input module, an OFF delay
timer for coordinating with the internal 5 V DC is needed because the AC input signal turns off more quickly
than the internal 5V DC.
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(3) Wiring to the power module

o [t [
POWE o 01
() EH-1507" [\ @20 | 4
HITACHE———— 28
(e}
100 to 200VAC I%
O l o r D;g;ﬁ
) ) ELe o |

for sensors

=
Power supply<—J l \

|€] Noise
filter
Isolated T )
transformer _L
with shield —

Figu_re 4.3-2 Wiring power diagram

(4) Wiring cable for 1/O signals

(a) For power supply wiring, use a cable of 2 mm?
(0.0031in2.) or more to prevent a voltage drop
from occurring.

(b) The function ground terminal (FE terminal)
should use a cable of 2 mm? (0.0031in% or more
and Class D grounding (100 Q or less). The
appropriate distance for ground cable is within
20m (65.62ft.).

1] Shared with instrumentation panel, relay panel
grounding.

2] Avoid joint grounding with equipment that can
generate noise such as high-frequency heating
furnace, large power panel (several kW or
more), thyristor exchanger, electric welders, etc.

3] Be sure to connect a noise filter (NF) to the
power cable.

(c) The terminal screw size is M3. Recommended
torque is from 0.49 to 0.78 N-m (4.3 to 6.9
in.-Ibs).

(d) Use the same power supply system for the basic
and expansion units.

The terminal screw size is M3.

Recommended torque is from 0.71 to 1.02 N'm

(6.3t0 9 in.-lbs).

Use a crimp terminal with an outer diameter of

6mm (0.24in.) or less when using it.

Use only up to 2 crimp terminals in the same

terminal. Avoid claming down more than 3 at the

same time.

The terminal block supports 0.3 to 2mm? (AWG22

to 14). However, recommended cable is from 0.5 to

0.75mm? (AWG20 to 18). If 2 crimping terminals

are connected to one terminal screw, use 0.5mm?

(AWG20) cable.

Note: Use shielded cable for the relay output
module when corresponding to CE marking
EMC command is necessary.

1] Align the tip of a terminal block mounting screw
to the screw section of the 1/0 cover insertion
fittings.

2] Push in the top of the terminal block until the
1/0 cover claw section locks with a click.

3] Tighten terminal block mounting screws while
holding down the upper part of the terminal
block.

4] Pull on the top of the terminal block to make
sure that it is locked and cannot come out.

Note: Always reinstall it following the instructions

above if the terminal block is removed.
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(5) Input wiring for the input module

DC input AC input

—0_‘3—-@ —O0 o—+ 0

0—0_0——@ e o o1 o

«F 0 o—1

'I‘—-% --—o_o——%
o &
1S ©
e, | [18e o138
Current-output-type 24V DC AC100V
proximity switch (Example of EH-XD16) (Example of EH-XA16)

Figure 4.3-3  Input wiring

(a) DC input module
1] When all input terminal (X0, X1, ...) and the common terminal (C) are loaded with 24 V DC, the input
changes to ON, and approximately 6.9 mA current in case of EH-XD8 and approximately 4 mA current in
case of EH-XD16, flow to the external input contacts.
2] For sensors such as a proximity switch and photoelectric switch, current-output-type (transistor open
collector) can be directly connected. For voltage-output-type sensors, connect them to the input terminal
after first going through the transistor.

3] Measures to prevent faulty contact in a strong electric contact

The current that flows to a contact when external contacts
contact are closed is approximately 6.9mA for the EH-XD8, and
Appmxﬁ P ) appro_ximately 6.9mA for EHtXD16. If th(_e use of a strong
somA electric contact cannot be avoided, add resistance as shown

3w in the diagram at left and supply sufficient current to the
24vpC | 3600 o contact to prevent a faulty contact.

4] Limit the wiring length within 30 m (98.43ft.).
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(b) Wiring for 32/64-point input module (Based on CE marking)

/—Shield cable Signal line

0 O (N ____ N/ 5
10 / \ ________ —_— .
S e a— —=
710 ) — |
¢ O SN |

Common —| +1 Class D grounding

terminal [T

T
1

1 -

] \_ Common line
1

External power suppl
Note: P i

1] Wire only the signal line through the shield cable, and provide class D grounding on the shield
cable side.

2] Do not wire the common line or S terminal line through the shield cable. Be sure to wire them
independently and separately from the power line, I/O lines or power supply line.

3] The supply line to the external power supply should be wired as close as possible to the common

terminal of the output module.

(c) AC input module
When using the AC input module, if the wiring route gets longer, a phenomenon that voltage is generated
on the input terminal though there is no signal actually because the leak current flows by the stray capacity

between wirings may occur.

External device | AC input module

There are the following two methods 1] and 2] as measures. Please limit the voltage caused by the

electrostatic combination on the input terminal to half of the maximum OFF voltage of the input module.

1] Lower impedance of the input module by connecting the dummy resistance with the input terminal in
parallel.

2] Connect the external power supply to the external device side.

Dummy resistance

i i I_JEI AC input module

A
S I\

External device |
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(6) Output wiring for the output module

Item Relay output Relay output Transistor output Transistor output
(EH-YR12) (Except EH-YR12) (sink type) (source type)
’\/\/\d Diode Diode
D ) || amgeliter T > °
@ or i = & — @ —_— O
Surge killer @ Diode o~ B ® . ® 8
or © z : ® : ®
=2 Diaode o) ® = oap ® )
= @ g 2 02
B @ s @ (@)
= & ® ®
g @ @ (5; = @ @
15 ® ;e © g ©o
< © - i ® ®
i ® z .. @] @)
@ ~ FUSE is @ @
1®) v Deff._.,_r_,.'_@ . l12/24 v DC FUSE ® FUSE 12/24 V DC ®
24V DC ¢ 100240 VAC - = © ® —© ®
100/240 V AC (Bxaple of EH-YRL6) (Example of EH-YT16) (Example of EH-YTP16)

Figure 4.3-4 Output wiring

(a) Wiring for the relay output module

1] Life of relay contact

Life curve of relay contact

Life of the contact is also in squared

reverse proportion to the current, so be

aware that interrupting rush current or

directly driving the capacitor load will

drastically reduce the life of the relay.

When switching is done with high

frequency, use a transistor output module.

1000 —— —————=
=24V DC L load ===
500 &= —HH
= 24V DCR load
. o~ 240 V AC R load
$'100 v N N
£
S [240VAC L load 3 ==
] B
S >
—
@ 10 ™~
S
£
£
&
1
0.1 0.5 2

2] Surge killer

1
Shut-off current (A)

For inductive load, connect a surge Killer (capacitor 0.1uF, + resistance of around 100 Q) in parallel to the

load. Also, for DC load, connect a flywheel diode.
3] Fuse

A fuse is not built in this module. Install a 6A fuse in the common to prevent the external wiring from

burning out.
4] Power supply for driving the relay

If a 24 V DC power supply is connected to drive the relay, take care with respect to the polarity when

connecting. There is a risk that the internal circuit will be damaged if the wiring is done incorrectly. Also,

do not perform an interlock, etc. to the external load with the power supply for driving the relay.
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(b) Wiring for the transistor output module

1] Flywheel diode
For inductive load, connect a flywheel diode in parallel.

2] S and C terminals
Always connect an S terminal and C (common) terminal. If the module is used without connecting these
terminals, the internal flywheel diode does not function and there is a risk that the module will
malfunction or breakdown.

3] Fuse

A fuse is inserted in the common to prevent the external wiring from burning out, but this does not protect

transistor elements. Therefore, note that these elements are destroyed when the external load is
short-circuited. Please contact us for repair if the external load short-circuits.

Also, if the fuse blows, there will be no output even if the LED lights up. (The fuse out lamp for the
module at this time as well as a CPU module error will not be displayed.)

Note: If the fuse is melted or blown, do not supply power to the module after changing the fuse without

eliminating the source of the problem. Damage escalation, smoke, etc., may otherwise result.

(c) Wiring for the 32/64-point output module (Based on CE marking)

/— S terminal line
Shield cable Signal line
sO /[ g

C
Common —
terminal Class D
grounding

- 1
At using EH-YTP** — | I

A

1

! Common line
1

€+
\—External power supply

Atusing EH-YT** —'---| |———

Note:

1] Wire only the signal line through the shield cable and provide class D grounding on the shield
cable side.

2] Do not wire the common line or S terminal line through the shield cable. Be sure to sire them
independently and separately from the power line, 1/O lines or power supply line.

3] The supply line to the external power supply should be wired as close as possible to the common

terminal of the output module.
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(7) 1/O wiring for the analog module

- Do not apply excess voltage to the analog input module beyond the rated input voltage. Similarly, do not
subject the module to current that exceeds the rated input current. Connecting the analog input module to a
power supply other than the specified types may cause damage to the product or burning or its internal
components.

- For unused channels of the analog input module, short the input terminals before use.

- For unused channels of the analog output module (unused current output channel, 2 to 3 channels), short the
outputs before use.

- When wiring the external lines of the analog module, route then through the shield cables while separating
them form other power lines or signal lines subject to differential voltage. Shield cables must be grounded
on one side. However, whether it is more effective to ground on one side or leave both sides open, depends
on the noise environment condition in the actual use. Provide appropriate grounding based on the noise
environment.

- Use separate piping for the AC power supply line and the signal/data lines.

- Wire the signal lines and data lines as close as possible to the grounded surface of the cabinet or a metal bar.



Chapter 4 Installation (hardware)

(8) Wiring to the module terminal

If the number of expansion unit is 5unit,
please use shielded cable for this line.

Wiring for the power supply

Use a 2mm?(0.031in?.) cable and twist it.
Leave a distance of 100mm(3.94 in.) or more
from the signal cable and 200mm (7.87 in.) or
more from the power line.

Shielded insulation
transformer

[@2)

Always connect a noise

filter Expansion cable

Always segregate power line. 1/0 signal and
power supply cable.

Use the same power supply
system for basic and expansion
bases.

Ground wiring

Use a cable 2mm? (0.0031 in®.) or more
and wire it within a distance of
20m(65.62 ft.).

(@

1/0 signal cable

Use cable 0.75mm? (0.0011 in2.) or less.
Leave a distance of 200mm(7.87in.) or more
from the power line and do not have it

running next to the power cable.

FE relay terminal block
Class D grounding

Wiring for the power supply
= Use a cable of about 14mm? (0.021 in?.). j 7 I

L

Metal plate Outer hull (cabinet)
Implement class D grounding. Implement class D grounding.

Figure 4.3-5 Example of wiring
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Chapter 5 Maintenance

In order to use the PLC in the best condition and maintain the system to operate properly, it is necessary to conduct

daily and periodic inspections.

|51

Daily and Periodic Inspection

(1) Daily inspection

Verify the following items while the system is running.

Table 5.1-1 Items for daily inspection

Item LED display Inspection | Normal status Main cause of error
method
Power module display POW Visual check ON Power supply error, etc.
CPU module display RUN Visual check ON OFF:
(Running) | Microprocessor error, memory error, etc.
Refer to chapter 3 for further information.
ERR Visual check OFF ON:
Serious errors such as microprocessor error or
memory error, etc. Refer to chapter 3.
Blink:
Battery error (71 error)
7-segment Visual check 00 Self-diagnosis error code is displayed.

Refer to chapter 3.

*1

If power off time is more than 1 week after battery error detected (ERR LED blinking), retain data and realtime clock

data could be lost due to battery empty. If power off time is long enough, it is possible that a battery becomes empty
while this power failure. In that case, retain data and realtime clock data would be already lost in the next power up.

(2) Periodic inspection

Turn off the power for the external 1/O circuit, and check the following items once every six months.

Table 5.1-2 Items for periodic inspection

and make sure they are the same.

Part Item Check criteria Remarks
Programming device |Check the operation of the All switch and display lamps work
to CPU programming device properly.
Power supply Check for the voltage fluctuations |85 to 264 V AC Tester
1/0 module Output relay life Electrical life 200,000 times | Refer to the relay contact
Mechanical life 10 million times |[file curve (chapter 4).
LED Turns ON/OFF correctly
External power voltage Within the specification for each Refer to the
1/0 module. specifications of 1/0
module
Battery Check voltage and life ERR lamp flashes.
(Lithium battery) Within 2 years after replacement.
Installation and (1) All module are securely fixed. | No defects Tighten
connecting areas (2) All command fits snugly. Check insertion
(3) All screw is tight. Tighten
(4) All cables are normal. Visual check
Ambient environment | (1) Temperature 0to55°C Visual check
(2) Humidity 5to 95 % RH (no condensation)
(3) Others No dust, foreign matter, vibration
Spare part Check the number of parts, the No defects Visual check
storage condition
Program Check program contents Compare the contents of the latest | Check both master and
program saved and CPU contents, | backup.
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I5.2 Product Life

The lifetime of electrolytic capacitors used in the power module is limited. Electrolytic capacitors are used in some of
1/0 modules to improve noise resistance. If the lifetime is exceeded, performance of product is not guaranteed. Be sure
to conduct inspection and maintenance as follows.
(1) Power module
Many electrolytic capacitors are used in the power module. It is said that lifetime of electrolytic capacitor
would be half when ambient temperature increases 10 °C.
If lifetime of electrolytic capacitor is exceeded, output power becomes unstable especially when output current
is high due to many point of outputs are activated for example.
Prepare spare units with considering 5 years lifetime in case ambient temperature is 30°C. For longer lifetime,
take account of installation location in terms of temperature and air circulation around power unit and.
(2) CPU module
Some electrolytic capacitors are used in CPU module also. If lifetime of electrolytic capacitor is exceeded,
more errors could happen since noise resistance is not enough. Be sure to overhaul CPU module periodically.
CPU module has a battery to maintain realtime clock data and retain memory. Be noted following points about
lifetime of battery.

- The battery life as shown below is total power failure time of PLC.
- When ERR LED blinks and error code 71 is displayed, replace a battery to new one.

As a guideling, replace a battery every two years even when the total power failure time is less than the
guaranteed value shown in the table.

Battery life (Total power failure time)[Hr]
Guaranteed value (MIN) @55°C Actual value (MAX) @25°C
2,000 17,700
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How to replace the battery

Front cover Connection part for battery

[+] Red lead wire side

[-] Black lead wire side

Battery connector
Space for lead wire storage

Do not open the front cover more than 90 degree
when installing and removing the battery.

Figure 5.2-1 How to replace the battery

1] Prepare a new battery (LIBAT-H).

2] Confirm that the latest program is saved in your PC. If not, it is recommended to save for safety.
3] Power of PLC does not have to be removed while replacing battery.

4] Remove the old battery from the battery case and disconnect the battery cable from CPU.

5] Connect battery cable of new battery to CPU. (Red cable is (+) and black is (-)).

6] Fold the excess lead wire and store it in the space for lead wire storage.
(Otherwise, the wire may be damaged by the front cover.)

* If replacing the battery without power supplied, power off time should be less than 1 minute.

<> DANGER

Precaution when handling the battery.
Use LIBAT-H for the new battery. Be careful because a false replacement may cause the battery to

explode.
Do not connect + and — of the battery reversely, charge them , take them apart, heat them, throw them
into the fire, short them.

/\ CAUTION

Disposal (collection) of the battery
Old battery should be individually put in plastic bag or similar (to prevent short circuit and a disposal

company should be requested to dispose of them.
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Appendix Known Restrictions

Below restrictions are known in EHV-CODESYS V3.5 SP3 Patch6 and EHV+ series CPU.

1. Copying a file in [Files] window
As an optional function, it is possible to send files in [Files] tab in Device window as below, but it does not work
properly with EHV-CODESYS V3.5 SP3 Patch6. If attempting to copy a file from PC to PLC in [Files] tab of

[Device] window, it fails with an error message as below. Instead of this function, use “Login” or “Create boot

project”.
[f] Device x -
| Communication Settings | Applications | Files | Log | PLC settings | PLC shell I Users and Groups | Access Rights I Configuration I Task deployment I Stk
Host | Location: ) Coitest |G X £ Runtime | Location: | [ / - | @ F
Mame Size Modified MName Size Modified
t. || config.cfg 677 bytes 1970/01/0
l_‘l.ﬂlpplication.app 26.32 KB {26,952... 2013f12/0
] n " [l 1 -
I
r ~
EHV-CODESYS =5
| Received invalid answer from device
h

2. Add gateway button
If you click [Scan network] and delete the gateway before scanning completed, warning dialog box appears. After
clicking [OK], [Add gateway] button will be deactivated. Choose [Add gateway] in right mouse click menu or close

and open the Device window to enable [Add gateway] button again.

-] Device - X

Commurication Settings ]F-\pplications ] Files ] Lag ] FLC settings ] PLL shell ] Users and Groups ] Access Rights ] Configuration ] Status ] Infarmation ]

Select the network path to the controller:

ateway-1 ﬂ

[
EZEEE

e

Al-1
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3. Replace
“Selection only” of Replace function does not work properly. Searched words in not only selected part but out of the

part is replaced also. Use [Replace All] function instead of [Replace].

Replace =

Find what: |a ﬂJ Find Mext
Replace with: ||:| ﬂJ Find All

Replace

[ Match case [ Search up
[ Match whoale word [ Use regular expressions Replace Al

Search: Selection only j
[ Keep modified objects open after Replace Al Close

4. USB communication
If Ethernet communication load is heavy (for example, hundreds of variables on HMI/OPC), below phenomena could

be found in USB communication with EHV-CODESY'S.

- Slow updating cycle of monitored variables (several seconds).

- Fail to communication sometimes.

To avoid above mentioned phenomena, please use the Ethernet port instead of USB.

Al-2
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5. Outputs ON while in stop

If CPU ROM VER.3.4.x.x is operated as below, output signals do not shut down while CPU in stop.
This problem has been fixed in CPU ROM VER.3.5.x.x.

(1) EHV-CODESYS V3.5 SP3 Patch6 is used and compiler version 3.5.3.60 (default) is selected.

Project Settings @
|ﬁ| Compileoptions

& Compiler warnings
@ Page Setup
Security

Compiler Version

Fix Version: 3.5.3.60 -

(2) Variable names are not used for outputs. (PLC addresses are written directly in POUSs)

[

T =

- Fal
L L0

F0XK1.0:=IRUE; // Bat-0 of Digital ocutpuf in

(3) Online change
or
Create boot application from [Online] menu.

(4) Cycle power

(5) Toggle RUN/STOP switch from RUN to STOP (Stop switch definition = Reset warm (default))
or
Reset warm or Reset cold from [Online] menu

(6) PLC goes to STOP mode, but output signals do not shut down.

Take the countermeasure (a) or (b) as below.
(a) Choose different compiler version than 3.5.3.60.
(b) Put variable names for outputs instead of direct addresses in POU.
Note: Outputs can be defined as global or local variable.

Variable name in POU

Teat:=TRUE; // Bit-0 of Dhgital owntput in Slot-0
Output as global variable Output as local variable
[f] _16_Digital Output x [E] PLC_PRG x
16 Digital Output 1O Mapping | Information | Status | t|  PROGRAM FLC_FRS
=z AR

Channels 3 test AT $QX1.0: BOOL;
Variable Mapping Channel Address 4 END VAR

=@ QWO

Al-3
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