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O Warranty period and coverage

The warranty period is the shorter period either 18 months from the data 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 PLC
+ PLLC system engineer
+ Person handling PLC
+ Manager after installing PL.C

Warning

(1) Reproduction of the contents of this manual, in whole or in part, without written permission of Hitachi-1ES, 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 yleadop i

death, property damage, or economic loss.

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

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.

. 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.




. Wiring

@ REQUIRED

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

/\ CAUTION

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

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

. Precautions when using the unit

<> DANGER

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

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 and interlock
circuitry because relay output might not work properly due to switching noise from interlock circuitry.

/\ CAUTION

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.

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

. Preventive maintenance

< DANGER

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

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

/\ CAUTION

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




Revision History

No. Description of revision Date of Manual number
revision
1 |The first edition Feb. 2014 NJI-611(X)
EtherCAT master and Modbus-TCP master added Feb. 2015 NJI-611A(X)
20-point Basic unit added and IDE updated to HX-CODESYS Oct. 2019 NJI-611B(X)
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Chapter 1 Introduction

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

Il.l Unpacking

(1) Installation of a battery
The battery for MICRO-EHV+ series PLC is optional. If you need real time clock function or retentive data memory,

you need to purchase it. Refer to “Chapter 5 Maintenance” for further information.

(2) Initializing of user program

Since initial status of memory devices in the CPU is undefined, OK LED may blink at the first power up. In order to

initialize memory area, execute “Reset origin” in the first use.

|12

Instruction Manuals

MICRO-EH series expansion units are available with MICRO-EHV+ series PLC as listed in page 2-4.

Besides this application manual, application manuals are available shown in Table 1.1.

Table 1.1 Related manuals to MICRO-EHV+ series PLC (1/2)

Product name Model Type Application manual number
64 Points EH-AG4EDR AC-powered, DC inputx40, Relay outputx24 NJI-522*(X)
Expansion unit | EH-D64EDR DC-powered, DC inputx40, Relay outputx24

EH-D64EDT DC-powered, DC inputx40, Transistor outputx24

EH-D64EDTPS | DC-powered, DC inputx40, Transistor outputx24 (short circuit protection)
28 Points EH-A28EDR AC-powered, DC inputx16, Relay outputx12 NJI-419*(X)
Expansion unit | EH-D28EDR DC-powered, DC inputx16, Relay outputx12

EH-D28EDT DC-powered, DC inputx16, Transistor outputx12

EH-D28EDTP DC-powered, DC inputx16, Transistor outputx12

EH-D28EDTPS | DC-powered, DC inputx16, Transistor outputx12 (short circuit protection)
16 Points EH-D16ED DC-powered, DC inputx16 NJI-467*(X)
Expansion unit EH-D16ER DC-powered, Relay outputx16

EH-D16ET DC-powered, Transistor outputx16

EH-D16ETPS DC-powered, Transistor outputx16 (short circuit protection)
14 Points EH-A14EDR AC-powered, DC inputx8, Relay outputx6 NJI-350*(X)
Expansion unit EH-D14EDR DC-powered, DC inputx8, Relay outputx6 (MICRO-EH

EH-D14EDT DC-powered, DC inputx8, Transistor outputx6 application manual)

EH-D14EDTP DC-powered, DC inputx8, Transistor outputx6

EH-D14EDTPS | DC-powered, DC inputx8, Transistor outputx6 (short circuit protection)
8 Points EH-D8ED DC-powered, DC inputx8 NJI-467*(X)
Expansion unit EH-D8ER DC-powered, Relay outputx8

EH-D8ET DC-powered, Transistor outputx8

EH-D8ETPS DC-powered, Transistor outputx8 (short circuit protection)

EH-D8EDR DC-powered, DC inputx4, Relay outputx4

EH-D8EDT DC-powered, DC inputx4, Transistor outputx4

EH-D8EDTPS DC-powered, DC inputx4, Transistor outputx4 (short circuit protection)

1-1
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Introduction

Table 1.2 Related manuals to MICRO-EHV+ series PLC (2/2)

Product name Model Type Application manual number
Analog EH-AG6EAN AC-powered, Analog inputx4, Analog outputx2 NJI-424*(X)
Expansion unit EH-D6EAN DC-powered, Analog inputx4, Analog outputx2
RTD EH-A6ERTD AC-powered, RTD inputx4, Analog outputx2 NJI-453*(X)
Expansion unit EH-D6ERTD DC-powered, RTD inputx4, Analog outputx2
EH-A4ERTD AC-powered, RTD inputx4
EH-D4ERTD DC-powered, RTD inputx4
Thermocouple EH-D6ETC DC-powered, Thermocouple inputx4, Analog outputx2 NJI-515*(X)
Expansion unit EH-D4ETC DC-powered, Thermocouple inputx4

* The last alphabet of the manual No.

stands for version starting from blank, A, B, C...

|1.3 System overview

MICRO-EHV+ series PLC is all-in-one type programmable controller shown in Figure 1.1.

1] Basic Unit

2] Expansion Unit

2] Expansion Unit

2] Expansion Unit

2] Expansion Unit

<0
iﬁ 000
a

v
000

Iy

v

Iy
v
000
I

3] Expansion cable

3] Expansion cable

3] Expansion cable

3] Expansion cable

Figure 1.1 MICRO-EHV+ series PLC System configuration diagram

No.

Device name

Description of function

1

Basic Unit

Reads input signals, executes user application program and writes output signals.

2]

Expansion Unit

Unit of external | / O Expansion

3]

Expansion cable

0.1m, 0.5m and 1m cable are available. The maximum cable length 2m in total.

EHV-CODESYS / HX-CODESYS
EHV-CODESYS and HX-CODESYS are IEC61131-3 compliant programming software for MICRO-EHV+ series
PLC. “CODESYS” is a Trademark of the company 3S-Smart Software Solutions GmbH. “EHV-CODESYS” and

“HX-CODESYS” are same tool as “CODESYS” however, Hitachi specific device description files and libraries are

preinstalled.

From application manual revision B, it is assumed to be used HX-CODESYS on descriptions which relate to

programming software.




Chapter 2 Specifications

|2.1 General specifications

Table 2.1 General specifications

Items Specifications
Power supply AC-powered DC-powered
Rated inbut voltage 100/110/120 V AC (50/60Hz) 24V DC
P g 200/220/240 V AC (50/60Hz)
Input voltage range 85 to 264 VV AC wide range 19.2t0 30V DC

Permissible instantaneous  power 85 t0 100 VV AC: less than 10ms 19.2 t0 30 V DC: less than 10ms
failure 100 to 264 V AC: less than 20ms

Operational temperature 0to55°C

Storage temperature -10to 75 °C

Operational humidity

5 t0 95 % RH (no condensation)

Storage humidity

5 t0 95 % RH (no condensation)

Pollution degree

Pollution degree 2 (IEC 61131-2)

Altitude / Atmospheric pressure

UP to 2000 m (min. 70kPa during transportation)

Vibration resistance

Conforms to IEC 60068-2-6

Impact resistance

Peak acceleration: 147m/s?, Duration: 11ms, Direction: 3, repeat each impact 3times

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 Static noise 3,000 V at electrode part

Certifications

CE, RCM

Insulation resistance

20 MQ minimum between AC terminal and frame ground (FE) terminal
(based on 500 VV 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




Chapter 2 Specifications

|2.2 Performance specifications
Table 2.2 Performance specifications
Specification
ltem
MV-*¥20** | MV-*40** | MV-*64**

User program memory 1MB (*1)

Source file memory 1MB

Data memory (hon retain) 640KB

Data memory (retain) 256KB (incl. 64KB persistent variables)
No. of expansion unit 4

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

320 (input: 200, output: 120)

Special 1/0

Counter input Single phase:  100kHz X 5ch. (32bit)
2-phase: 60kHz X 2ch. (32bit)

Interrupt input 5 ch.

Pulse / PWM output 65kHz X 3ch.

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
Protocol CODESYS V3 protocol
USB USB 2.0 Full speed (Gateway (*2))
Communication | Ethernet 10BASE-T/100BASE-TX (Gateway (*2), EtherCAT master (*3), Modbus-TCP master (*3) /slave)
Serial RS-232C (Modbus-RTU master/slave, General purpose)
Option serial RS-422/485 (Modbus-RTU master/slave, General purpose)
Switch, Indications POW LED, RUN LED, OK LED, STATUS LED
Indications RUN switch STOP / RUN (Remote STOP/RUN enabled when the switch position is RUN.)

Calendar / Clock

Support (Built-in RTC)

USB memory port

Support (Program transfer, Data logging, Web visualization)

Battery

MV-BAT (for retentive data and Real time clock)

Maintenance function

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

*1 Since a boot project contains about 23KB of service information besides program, available memory size for user program is
about 1000KB instead of 1024KB (1MB).

*2 Gateway: Communication with EHV-CODESYS / HX-CODESYS

*3 ErherCAT master and Modbus-TCP master are supported by CPU ROM VER. 3.5.3.42 or newer version.

Table 2.3 Processing speed

Data type (number of bit) Command Processing time [us / IL]
BOOL (1) OR 0.54
BOOL (1) AND 0.54
INT (16) ADD 0.54
INT (16) MUL 0.54
DINT (32) ADD 0.68
DINT (32) MUL 0.68
REAL (32) ADD 0.71
REAL (32) MUL 0.71
LREAL (64) ADD 6.38
LREAL (64) MUL 6.33
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|2.3 EtherCAT master specifications

Table 2.4 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 (L0O0BASE-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 1us

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 / HX-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)

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), supported modes are profile position/velocity/torque modes only.

Cyclic synchronous position/velocity/torque modes are not supported.
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|2.4 Product lineup
Table 2.5 List of system equipment
Product Type Specification I/0 type
64 Points | MV-AB4DR 100/200 V AC, DC inputx40, Relay outputx24
Basic unit |MV-D64DR |24V DC, DC inputx40, Relay outputx24
MV-D64DT 24V DC, DC inputx40, Transistor output (sink) x24
MV-D64DTPS (24 V DC, DC inputx40,
Transistor output (source) x24 (20 points with short circuit protection)
40 Points [ MV-A40DR 100/200 V AC, DC inputx24, Relay outputx16
Basic unit | MV-D40DR |24V DC, DC inputx24, Relay outputx16
MV-D40DT 24 V DC, DC inputx24, Transistor output (sink) x16
MV-D40DTPS (24 V DC, DC inputx24,
Transistor output (source) x16 (12 points with short circuit protection)
20 Points | MV-A20DR 100/200 V AC, DC inputx12, Relay outputx8
Basicunit |MV-D20DR |24V DC, DC inputx12, Relay outputx8
MV-D20DT 24 V DC, DC inputx12, Transistor output (sink) x8
MV-D20DTPS (24 V DC, DC inputx12,
Transistor output (source) x8 (4 points with short circuit protection)
64 Points |EH-AG4EDR | 100/200 V AC, DC inputx40, Relay outputx24 64 DIO
Expansion |EH-DE4EDR |24 V DC, DC inputx40, Relay outputx24 64 DIO
unit EH-D64EDT |24V DC, DC inputx40, Transistor output (sink) x24 64 DIO
EH-D64EDTPS |24 V DC, DC inputx40, 64 DIO
Transistor output (source) x24 (20 points with short circuit protection)
28 Points  |EH-A28EDR | 100/200 V AC, DC inputx16, Relay outputx12 8-28 DIO
Expansion |E-D28EDR |24 V DC, DC inputx16, Relay outputx12 8-28 DIO
unit EH-D28EDT |24 V DC, DC inputx16, Transistor output (sink) x12 8-28 DIO
EH-D28EDTP |24V DC, DC inputx16, Transistor output (source) x12 8-28 DIO
EH-D28EDTPS |24 V DC, DC inputx16, Transistor output (source) x12 (short circuit protection) 8-28 DIO
16 Points | EH-D16ED 24 V DC, DC inputx16 8-28 DIO
Expansion | EH.p16ER 24V DC, Relay outputx16 8-28 DIO
unit EH-DI6ET |24V DC, Transistor output (sink) x16 8-28 DIO
EH-D16ETPS |24V DC, Transistor output (source) x16 (short circuit protection) 8-28 DIO
14 Points |EH-A14EDR  [100/200 V AC, DC inputx8, Relay outputx6 8-28 DIO
Expansion |EH-D14EDR |24V DC, DC inputx8, Relay outputx6 8-28 DIO
unit EH-D14EDT |24 V DC, DC inputx8, Transistor output (sink) x6 8-28 DIO
EH-D14EDTP |24V DC, DC inputx8, Transistor output (source) x6 8-28 DIO
EH-D14EDTPS | 24 V DC, DC inputx8, Transistor output (source) x6 (short circuit protection) 8-28 DIO
8 Points EH-DS8ED 24V DC, DC inputx8 8-28 DIO
Expansion | pgER 24V DC, Relay outputx8 8-28 DIO
unit EH-DSET 24 V DC, Transistor output (sink) x8 8-28 DIO
EH-D8ETPS 24V DC, Transistor output (source) x8 (short circuit protection) 8-28 DIO
EH-D8EDR 24V DC, DC inputx4, Relay outputx4 8-28 DIO
EH-DSEDT 24 V DC, DC inputx4, Transistor output (sink) x4 8-28 DIO
EH-D8BEDTPS |24V DC, DC inputx4, Transistor output (source) x4 (short circuit protection) 8-28 DIO
Analog EH-ABEAN 100/200 V AC, Analog inputx4, Analog outputx2 AIO
Expansion
unit EH-D6EAN 24V DC, Analog inputx4, Analog outputx2 AIO
RTD EH-A6ERTD | 100/200 V AC, RTD inputx4, Analog outputx2 AIO
Expansion |EH-D6ERTD |24 V DC, RTD inputx4, Analog outputx2 AlO
unit EH-A4ERTD  |100/200 V AC, RTD inputx4 AlO
EH-D4ERTD 24V DC, RTD inputx4 AIO




Chapter 2

Specifications

Product Type Specification 1/0 type
Thermocouple | EH-DBETC 24V DC, Thermocouple inputx4, Analog outputx2 AlO
Expansion
unit EH-D4ETC 24V DC, Thermocouple inputx4 AlO
Option OBV-NES RS-485 communication OptionBoard
board OBV-485A RS-485 communication with Analog input 2 ch. (10-bit) OptionBoard
OBV-485TAIl | RS-485 communication with Analog input 2 ch. (10-bit) OptionBoard
OBV-485TAO | RS-485 communication with Analog output 2 ch. (10-bit) OptionBoard
OBV-AIO Analog input 2 ch. (10-bit) , Analog output 2 ch. (10-bit) OptionBoard
OBV-AIG Isolated Analog input 4 ch. (14-bit) OptionBoard OBV-AIG
OBV-AIOG Isolated Analog input 2 ch. (14-bit), Isolated Analog output 2 ch. (12-bit) | OptionBoard OBV-AIOG
OBV-RTD Isolated RTD input 2 or 4 ch. (-200 to 850 °C) OptionBoard OBV-RTD

Expansion |EH-MCB10 Expansion cable (1m)

cable EH-MCBO05 Expansion cable (0.5m)
EH-MCBO01 Expansion cable (0.1m)

Battery MV-BAT Lithium battery for retentive data and RTC
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|2.5 Current consumption

Table 2.6 List of current consumption

Consumption current (A)
Type weight (g) 100VAC 264VAC 24VDC Remarks
Steady-state | Steady-state | Steady-state

MV-A64DR 730 0.2 0.1 -

MV-D64DR 655 - - 0.5
MV-D64DT 600 - - 0.5
MV-D64DTPS 600 - - 0.5
MV-A40DR 570 0.2 0.1 -

MV-D40DR 500 - - 0.4
MV-D40DT 460 - - 0.4
MV-D40DTPS 460 - - 0.4
MV-A20DR 570 0.2 0.1 -

MV-D20DR 500 - - 0.4
MV-D20DT 460 - - 0.4
MV-D20DTPS 460 - - 0.4
EH-A64EDR 720 0.4 0.2 -

EH-D64EDR 640 - - 0.5
EH-D64EDT 640 - - 0.4
EH-D64EDTPS 640 - - 0.4
EH-A28EDR 600 0.2 0.06 -

EH-D28EDR 500 - - 0.3
EH-D2BEDT 500 - - 0.2
EH-D28EDTP 500 - - 0.2
EH-D28EDTPS 500 - - 0.2
EH-D16ED 260 - - 0.13
EH-D16ER 300 - - 0.11
EH-D16ET 260 - - 0.03
EH-D16ETPS 260 - - 0.04
EH-A14EDR 400 - - 0.16
EH-D14EDR 400 - - 0.16
EH-D14EDT 300 - - 0.16
EH-D14EDTP 300 - - 0.16
EH-D14EDTPS 300 - - 0.16
EH-D8BED 260 - - 0.16
EH-D8BER 280 - - 0.16
EH-D8SET 260 - - 0.16
EH-D8BETPS 260 - - 0.16
EH-DBEDR 300 - - 0.16
EH-DBEDT 260 - - 0.16
EH-DBEDTPS 260 - - 0.16
EH-AGEAN 400 0.1 0.06 -

EH-D6EAN 300 - - 0.16
EH-AGERTD 400 0.1 0.06 -

EH-D6ERTD 300 - - 0.16
EH-A4ERTD 400 0.1 0.06 -

EH-DAERTD 300 - - 0.16
EH-D6ETC 300 - - 0.16
EH-D4ETC 300 - - 0.16
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|2.6 Input specifications

Input impedance

Approx. 2.7 kQ

Approx. 4.7 kQ

Input current 8 mA typical 4.8 mA typical
Operating |ON 18 VDC (min) / 4.5mA (max) | 18 VDC (min) / 3.3mA (max)
voltage OFF 5VDC (max) / 1.8mA (max) 5VDC (max) / 1.6mA (max)
OFF — ON 0.5 to 20 ms (configurable)
Input lag -
ON — OFF 0.5 to 20 ms (configurable)

Number of inputs

64-point type: 40
40-point type: 24
20-point type: 12

40/64-point type: 2

Common 20-point type: 1

Polarity None

Insulation system Photocoupler insulation

Input display LED indication

External Removable type screw terminal block (M3)

Specification
Item Internal circuit diagram
bit0, 2, 4,6, 8 Others
Input voltage 24v DC
Allowable input voltage range 0to 30V DC

| Internal circuit |

m High-speed counter specifications

Item Single phase 2-phase
Input Bit0,2,4,6,8 Bit 0 and 2, Bit 4 and 6
ON 18V
Input voltage
OFF 5V
Count pulse width 10 ps 17 ps
Highest counting frequency 100 kHz each channels 60 kHz each channels
Count Register 32-hit
On / Off-preset Auvailable

Refer to page 4-5 for wiring to a rotary encoder.

m Interrupt input specifications

Item Specification
Input 1,35 7,9
ON 18V
Input voltage
OFF oV
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|2.7 Output specifications

(1) Relay output (All output on

MV-*64DR, MV-*40DR, MV-*20DR)

Item

Specifications

Internal circuit diagram

Rated load voltage

5to 250V AC, 5 to 30V DC

Minimum switching current

1mA (5V DC)

Maximum 1 circuit 2A (24V DC, 240V AC)
load current 1 common 5A

Output response | OFF — ON 15 ms (max.)

time ON — OFF 15 ms (max.)

Number of outputs

64-point type: 24
40-point type: 16
20-point type: 8

64-point type: 9

Internal circuit

Common 40-point type: 5
20-point type: 2
Surge removing circuit None
Fuse None
Insulation system Relay insulation
Output display LED indication

o
Fa

External connection

Removable type screw terminal block (M3)

Externally supplied power
(for driving the relays)

Not required

Contact life *2

20,000,000 times (mechanical)
200,000 times (electrical: 1.5A)

Insulation

1,500V or more (external-internal)
500V or more (external-external)

*1: Minimum switching current is the unofficial value as a guide. This value may vary with the switching frequency,

environmental conditions, etc..

*2: Refer the diagram below

m Life of relay contact

Life curve of relay contact

1000 0F—F

500
[30V DC/250 V ACR load |

o L

"83 50 30VDC t=7ms 1

o

g A

2 10 el

E

= [£250 V AC cos ¢ =0.4 _

.%’ T I N N

& [ [ 1

01 0203 05 1 2

3 5 10
Shut-off current (A)

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.




Chapter 2

(2) DC output (Output 0 to 3 on MV-D64DT, MV-D40DT, MV-D20DT)

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (sink type)

Rated load voltage

24112 V DC (+10%, -15%)

Insulation system

Minimum switching current 10 mA

Leak current 0.1 mA (max.)

Maximum 1 circuit 0.5 A24VvDC, 0.3 A12vDC

Load current 1 common 2A

Output OFF — ON 5 ps (max.) 24V DC0.2 A

response time | ON — OFF 5 ps (max.) 24V DCO0.2 A

Number of outputs 4 =

Common 1 3

Surge removing circuit None §

Fuse None g
=]
=

Photocoupler insulation

Output display

LED indication

External connection

Removable type screw terminal block (M3)

Externally supplied power *

121030V DC

Insulation

1,500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3V DC (max.)

*: It is required to supply 12 to 30V DC between the V and C terminal externally.

(3) DC output (Output 4 and over on MV-D64DT, MV-D40DT, MV-D20DT)

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (sink type)

Rated load voltage

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

Number of outputs

64-point type: 20
40-point type: 12
20-point type: 4

64-point type: 3

Common .
20/40-point type: 1

Surge removing circuit None

Fuse None

Minimum switching current 10 mA
Leak current 0.1 mA (max.)
Maximum 1 circuit _0.5 A
Load current 1 common 64-point type: 3 A
20/40-point type: 5 A
Output OFF — ON 0.1 ms (max.) 24 V DC -
response time [ON — OFF 0.1 ms (max.) 24V DC

=
=1
o
S
S
<
c
o
o]
]
c

Insulation system

Photocoupler insulation

Output display

LED indication

External connection

Removable type screw terminal block (M3)

Externally supplied power *

121030V DC

Insulation

1,500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3V DC (max.)

*: 1t is required to supply 12 to 30V DC between the V and C terminal externally.

Specifications
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(4) DC output (Output 0 to 3 on MV-D64DTPS, MV-D40DTPS, MV-D20DTPS)

Iltem

Specifications

Internal circuit diagram

Output specifications

Transistor output (Source type)

Rated load voltage

24112 V DC (+10%, -15%)

Minimum switching current 10 mA
Leak current 0.1 mA (max.)
Maximum 1 circuit 0.5 A 24VDC, 0.3 A 12vDC
Load current |1 common 2A
OFF — ON Output 0to 2: 5 ps (max.) 24V DC 0.2 A
Output Output 3: 0.5 ms (max.) 24 V DC
response time Output 0to 2: 5 pus (max.) 24V DC 0.2 A
ON — OFF
Output 3: 0.5 ms (max.) 24 V DC
Number of outputs 4
Common 1
Surge removing circuit None
Fuse None

Insulation system

Photocoupler insulation

x
=
O
2
=
<
c
=
[
=1
=

Output display

LED indication

External connection

Removable type screw terminal block (M3)

Externally supplied power *

121030V DC

Insulation

1,500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3V DC (max.)

*: It is required to supply 12 to 30V DC between the V and C terminal externally.

(5) DC output (Output 4 and over on MV-D64DTPS, MV-D40DTPS, MV-D20DTPS)

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (Source, short circuit protection)

Rated load voltage

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

Number of outputs

64-point type: 20
40-point type: 12
20-point type: 4

Common

64point type: 3
20/40-point type: 1

Surge removing circuit

None

Fuse

None

Internal circuit

Minimum switching current 10 mA
Leak current 0.1 mA (max.)
Maximum 1 circuit —— ?Z A —
-point type: 3.
Load current 1 common 20/40-point type: 5.0 A
Output OFF — ON 0.5 ms (max.) 24 V DC — Oi
response time | ON — OFF 0.5 ms (max.) 24V DC

Short circuit
protection
EL

[ﬁ

Insulation system

Photocoupler insulation

Output display

LED indication

External connection

Removable type screw terminal block (M3)

Externally supplied power *

12t0 30V DC

Insulation

1,500 V or more (external-internal)
500 V or more (external-external)

Output voltage drop

0.3V DC (max.)

*: It is required to supply 12 to 30V DC between the V and C terminal externally.
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m Pulse train output / PWM output specifications

Item 64-point/ 40-point / 20-point transistor output
Output 0 to 2 (configurable)
Load voltage 12/24V
PWM highest output frequency * 65,535Hz
Pulse train highest output frequency * 65,535Hz

*: Though Pulse train output and PWM output are available for relay output type, it is not recommended to use because
relay outputs cannot react high frequency.

|2.8 Power supply for sensors
24V terminal on the input terminal block can supply current to the external equipments. If this output is used as the
power supply for the input of own unit, the remaining can be used as power supply for the sensors. The current (I)

allowed using as the power supply for sensors can be calculated by the following formula.

1 =430 mA— (5 mA* x NI + 5mA x NO)

NI: number of input in active at the same time
NO: number of output in active at the same time
*: Replace 10mA instead of 5SmA for input bit 0, 2, 4, 6 and 8.
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|2.9 Serial port specifications

|2.9.1 Physical layer interface

i [1] SG
5VDC_ » [2] VCC [1]
[2]
o » [3] DTR1(ER) 3]
@]
2 1[4
P 5] SD1(TxD i
o Dc [5] SD1(TXD) \ 5]
s | [6] RDL(RXD) [6]
~ 7]
= [7]N.C [
= [8]
» [8] RS1(RTS)
Figure 2.1 Circuit diagram and Pin No. of RS-232C
Table 2.7 List of signal of RS-232C
Pin ) Direction )
No. Signal name "5 c T Host Meaning
[1] SG —> Signal ground
[2] VCC —_— 5V DC is supplied. (Protective fuse is connected.)
[3] DTR1(ER) e — When PLC is ready to communicate, this signal is high.
[4] N.C Don’t connect.
[5] SD1(TxD) —_T Sending data from PLC
[6] RD1(RxD) T Receiving data to PLC
[7] N.C Don’t connect.
[8] RS1(RTS) — When PLC is ready to receive data, this signal is high.

|2.9.2 RS-232C communication specifications

Specifications of RS-232C communication are shown in Table 2.8.

Table 2.8 RS-232C communication specifications

Item

Specifications

Transmission speed

4,800 bps / 9,600 bps / 19,200 bps / 38,400bps / 57,600bps / 115,200bps *

Interface RS-232C
Maximum cable length 15m
Connection mode 1:1

Synchronization method

Start-stop synchronization

Supported function

Modbus-RTU master/slave, General purpose communication

Transmission method

Serial transmission (bit serial transmission)

Transmission code outgoing sequence

Send out from the lowest bit in character

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)

*: 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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|2.1O USB communication port specifications
USB communication port is the dedicated one for Communication with EHV-CODESYS / HX-CODESYS

(Gateway).
Table 2.9 USB communication port specifications
Item Specifications
Interface Conforms to USB2.0 Full Speed
Maximum cable length Less than 3m
Connection mode 1:1
Connector USB Type B

|2.11 Ethernet port specifications

|2.11.1 Physical layer interface

Pin Signal Remarks
[LI213141 51617181 No. name
[1] TXD+ Transmit Data (+)
[2] TXD- Transmit Data (-)
[3] RXD+ Received Data (+)
[4] - Unused
— [5] - Unused
LNK/ACT  100M LED [6] RXD- Received Data (-)
[7] — Unused
[8] - Unused

|2.11.2 Ethernet communication specifications

Table 2.10 Ethernet communication specifications

Iltem Specifications
Ethernet standard Conforms to IEEE802.3 (10BASE-T/100BASE-TX (Automatic recognition))
Transmission modulation baseband
Media access method CSMA/CD
Maximum segment length 100 m
Connector 8-pin modular connector (RJ-45)
Cable Category 5 STP or UTP (STP recommended)
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|2.12 USB memory port specifications

Table 2.11 USB memory port specifications

Item Specifications
Interface USB2.0 Full Speed (12M)
Connect to USB-HUB Not supported
Supported format FAT32 (Recommended), FAT16

(2GB USB memory of FAT16 is not recommended because
access speed is not fast enough.)

Max. USB memory size 32GB (FAT32), 2GB (FAT16)

Max. file size 2GB

Max. file name 99 characters (ASCII only, Unicode is not supported.)
Not allowed characters for file/directory name ¥/ *?2"<>

Max. number of files in root directory 7281

Max. simultaneous open file 10

® 2GB USB memory of FAT16 is not recommended because access speed is not fast enough, which could
result in overload exception especially for WebVisualization.

® To avoid contact failure due to vibration, be sure to use small type USB memory device as follows.

|2.13 Backup

(1) Battery (optional)
Retentive data and RTC (realtime clock) data can be kept by MV-BAT battery as below.

Battery life (Total power failure time)[year]
Guaranteed value (MIN) @55°C Actual value (MAX) @25°C
5 10

(2) Capacitor
Retentive data can be kept for 12 hours (at 25 °C) by a built-in capacitor.
*: To keep the retentive data or RTC data for 12 hours, it is required to charge the capacitor by supplying power

to PLC for more than 20 minutes.
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|2.14 LED indication

The operating condition and the status of the external 1/0 can be checked on the LED display of the front cover.

.........................................................
""""
0

( ) 01234567 ™
POW O (83 (o) Oo (@) (3 O3 (oo
101112131415
= = = T, OK OO 8 000000
| R K ; 161718 192021 22 23
. - } RUN 0200000000
. == HA 1] > i STATUS ©O [ 00000000
"""""" : 3233343536373839
: 00000000
: 0666356380
= =) .[89101112131415
300000000
Figure 2.2 Front cover of MICRO-EHV+ s LIG 171819202122 23
00000000 .~
Figure 2.3 LED display (64-point type)
(1) POW LED
POW LED indicates whether power is properly supplied to the basic unit.
(2) OK LED
OK LED indicates the status of self-diagnostics.
(3) RUN LED

RUN LED indicates operating status.

(4) STATUS LED
STATUS LED indicates system initialization or FLASH memory writing.

(5) IN LED
IN LED indicates input status.

(6) OUT LED
OUT LED indicates output status.

Name Status Description
POW ON Power source is supplied.
OFF Power source is not supplied.
OK ON Normal operation (PLC is ready to run)
Blinking | Exception or warning status. Refer to Section 3.26 Troubleshooting.
OFF Initialization status during power-up or Error status. Refer to Section 3.26 Troubleshooting.
RUN ON RUN status
OFF STOP status
STATUS | Blinking | Initialization status during power-up or flash memory is being written
OFF Normal operation
IN ON Input is ON status
OFF Input is OFF status
ouT ON Output is ON status
OFF Output is OFF status

If boot project file is corrupt or no boot project is stored in USB and internal FLASH memory initialization during power-up
does not complete, which causes STATUS LED keeps blinking and OK LED does not light up. In this case, download
a right project to recover.
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|2.15 64-point Basic unit

|2.15.1 Name and function of each part

/(6)Communi
/

Name and function of each part Type MV-A64DR, MV-D64DR, MV-D64DT, MV-D64DTPS
Weight |MV-AB4DR: 730g (1.61 Ib.) MV-D64DR: 655¢ (1.44 Ib.)
MV-D64DT: 6009 (1.32 Ib.) MV-D64DTPS:  600g (1.32 Ib.)

cation port cover 9)Option board cover 11)Terminal block cover
fS)Battery cover
J 1)POW LED

F——r =l

(4)STATUS LED

© 00000000
© 00000000
2222222t | R~/ ouT LeD

\(lO)Expansion connector cover

-
[
v v v v / of o‘o,oooaaoo
© 00000000
o
00000000
o 00000000 -
L3
\. J
[=:]
7)Eth

\
l=J
ernet port cover . . .
. 12)DIN rail installation clip
11)Terminal block cover

Without the front cover

13)Mounting hole

(18)USB communication port (23)Option board connector
17)RUN/STOP .
/ switch/ 20)Ethernet port /(14)Input terminals
lo

&

1

24)Expansion connector
& 00000000
6 00000000

© 00000000
© 00000000
c0000000
©0000000
c0000000
c0000000

NlI==

(%

A - o
) r 13)Mounting hole
(19)Serial port _
21)USB memory port 15)Output terminals
(16)Power terminal

Setting switch
USB memory operation LED

No. Item Description
(1) |POW LED indicates that the power is supplied.
(2) |OKLED represents the result of the self-diagnosis in the basic unit.
Normal: ON, Abnormal: blink or OFF (Refer to Section 3.26 Troubleshooting)
(3) |RUN LED displays the operating condition. (RUN: ON, STOP: OFF)
(4) |STATUS LED blinks until the state in which PLC can RUN from power-up (500ms ON / 500ms OFF) or during
writing the program to FLASH memory.
(5) |IN/OUT LED When signal status is ON, LED lights up accordingly.
(6) | Communication port cover | The cover for RUN/STOP switch, serial port and USB communication port.
(7) | Ethernet port cover The cover for Ethernet port and USB memory port.
(8) |Battery cover The cover for the battery connector.
(9) | Option board cover The cover for the option board connector.
Avoid contact with the printed circuit board when you remove the cover.
(10) | Expansion connector cover | The cover for the expansion connector.
(11) | Terminal block cover | The cover for the terminal block.

2-16
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No.

Item

Description

12)

DIN rail installation clip

This is used when mounting to a DIN rail.

(13)

Mounting hole

Use these holes when installing with screws. (M4x200 mm (0.79 in.))

(14)

Input terminals

The terminal block to connect input signals. The terminal screw size is M3.
The terminal block supports 0.32 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected
to one terminal screw, use 0.32 to 1.3 mm? (AWG22 to 16) cable.

0.24)
0.24)

Unit: mm (in.)

(Recommended)

Handle very carefully
since cable could be detached
when screw is loose.

(15)

Output terminals

The terminal block to connect output signals. The wiring Specification is the same as the input terminal.

(16)

Power terminal

The terminal for connecting the power supply. The wiring Specification is the same as the input terminal.

an

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 / HX-CODESYS

STOP. RUN
over communication. When this switch position is in STOP,
CPU stops executing program. In this status, remote controlling is disabled.

(18)

USB communication
port

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

(19)

Serial port

Serial port supports IEC programming function supporting Modbus-RTU master/slave
communication and general purpose communication.
Port setting is fixed to RS-232C.

(20)

Ethernet port

Ethernet port has Gateway function (with EHV-CODESY'S / HX-CODESYS),
EtherCAT master and Modbus-TCP client/server function.
In addition, network variables are transferred to/from HX-CPUs ]

I I

and MICRO-EHV+ PLCs, EHV+ CPUs over Ethernet network. ””””
[y

LNK/ACT LED ON : Ethernet link-up
LNK/ACT

LINK/ACT LED Blinking : Data is sent or received.
100M LED ON : 100Mbps communication
100M LED OFF : 10Mbps communication

100M LED

(21)

- USB memory port
- Dip switch
- USB LED

USB memory port:
USB host function (Program transfer, Data logging
and Web visualization) is supported.
Dip switch:
User program can be downloaded, uploaded or verified
according to switch position. Refer to section 3.22 for details.
USB LED:
LED indicates the status of USB memory function.

USB LED

Dip switch

(22)

Battery connector

This is a connector to battery. Following data are maintained by battery.
(1) Data specified as VAR RETAIN and VAR PERSISTENT
(2) RTC (real time clock) data

- Replacement of the lithium battery shall be done by a trained technician only.
- The battery has polarity. When plugging in, check the polarity carefully.
- Refer to the table on section 5.2 for the life of battery.

(23)

Option board connector

This is a connector to option board.

(24)

Expansion connector

This is a connector to expansion cable. MICRO-EHV+ can connect maximum 4 expansion units.

/\ Caution

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.

2-17




Chapter 2 Specifications

|2.15.2 Terminal layout and wiring
(1) MV-AB4DR (AC power type)

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 V DC.
Refer to page 4-5 for wiring to a rotary encoder.

Input power 24VDC
/T

00
_ o0
—O/O—o
— ¢
—0-0—¢
_ oo
—0-0—
—o0-0o

|11|13|15|l6|18|20|22|24|26|28|30|32|34|36|38|C1

— ©

10|12|14|CO|17|19|21|23|25|27|29|31|33|35|37|39|

— W

5 NC 7|NC 9|11|NC|13|NC|15|NC|17|NC|19|NC|21|22|C18
| 10| 6 |Cll| 8 |10 |C12| 12 |C13| 14 |Cl4| 16 |C15| 18 |C16| 20 |Cl7| 23|

>
(@]
m
m
o
o —

(L0 L

ower supply 100 to 240VAC Power for load (Relay output)
5 to 30VDC, 5 to 250VAC

(2) MV-D64DR (DC power type) Input wiring is same as MV-A64DR.

|0V|NC| 1 | 3 | 5 |NC| 7 |NC| 9|11|NC|13|NC|15|NC|17|NC|19|NC|21|22|C18
24V|FE| 0 | 2 | 4 |ClO| 6 |Cll| 8 |10|012|12|013|14|Cl4|16|015|18|C16|20|C17|23|

I 10 1 1 0 s

Power supply 24vVDC

(3) MV-D64DTPS (DC power type) Input wiring is same as MV-A64DR

Power for load (Relay output)
510 30VDC, 5 to250VAC

|0V|NC| 1 | 3 |C10|V10| 5 | 7 | 9 | 11 |C11|V11| 13 | 15 | 17 | 19 |C12|V12| 21 | 23 |C13|V13
24V|FE| 0 | 2 |ClO|VlO| 4 | 6 | 8 |10 |C11|V11| 12 | 14 | 16 | 18 |C12|V12| 20 | 22 |C13|Vl3|

T L AL

Power supply 24VDC Power for load 12 / 24VDC

(4) MV-D64DT (DC power type) Input wiring is same as MV-A64DR

|0V|NC| 1 | 3 |V10|C10| 5 | 7 | 9 | 11 |V11|C11| 13 | 15 | 17 | 19 |V12|C12| 21 | 23 |V13|C13
24V|FE| 0 | 2 |V10|C10| 4 | 6 | 8 |10 |V11|Cll| 12 | 14 | 16 | 18 |V12|C12| 20 | 22 |V13|C13|

AT B

ower for load 12 / 24VDC

Power supply 24VDC




Chapter 2

Specifications

|2.16 40-point Basic unit

|2.16.1 Name and function of each part

Name and function of each part Type MV-A40DR, MV-D40DR, MV-D40DT, MV-D40DTPS
Weight |MV-A40DR : 570g (1.25 Ib.) MV-D40DR: 5009 (1.10 Ib.)
MV-D40DT : 460g (1.01 Ib.) MV-D40DTPS :  460g (1.01 Ib.)

/6)Communication port cover

/(9)Option board cover

’(S)Battery cover (11)Terminal block cover
1 ] VA B
/ I / — /(1)POW LED
_— (2)OK LED
I = ,u=|| / — 1 (3)RUN LED
v v 1 v 2y / J Eomeocooo (4)STATUS LED
© 00000000
© 00000000
> © 00000000 \
°0000000 [™~~(5)IN/ OUT LED
o A
==\
Il Il
10)Expansion connector cover

L3

\ \ J
(=J =J
7)Ethernet port cover
. 12)DIN rail installation clip
11)Terminal block cover

[Without the front cover]

13)Mounting hole
17)RUN/STOP
switch

(18)USB communication port

/(ZO)Ethernet port

EHEHEHEH

23)Option board connector

/14)Input terminals

i 24)Expansion connector
© 00000000 X
© 00000000
© 00000000 X
6 60000000
60000000

SOy
= E=3

\(19)Serial port \(22)Battery connec‘tN\(lS)Mouming hole
(16)Power terminal

e

=i

(15)Output terminals
21)USB memory port
Setting switch
USB memory operation LED

No. Item Description
(1) |POW LED indicates that the power is supplied.
(2) |OKLED represents the result of the self-diagnosis in the basic unit.
Normal: ON, Abnormal: blink or OFF (Refer to Section 3.26 Troubleshooting)
(3) |RUN LED displays the operating condition. (RUN: ON, STOP: OFF)

(4) |STATUS LED
writing the program to FLASH memory.

blinks until the state in which PLC can RUN from power-up (500ms ON / 500ms OFF) or during

(5) |IN/OUT LED When signal status is ON, LED lights up accordingly.

(6) | Communication port cover | The cover for RUN/STOP switch, serial port and USB communication port.

(7) | Ethernet port cover The cover for Ethernet port and USB memory port.

(8) |Battery cover The cover for the battery connector.

(9) | Option board cover The cover for the option board connector.

Avoid contact with the printed circuit board when you remove the cover.

(10)

Expansion connector cover

The cover for the expansion connector.

1)

Terminal block cover

The cover for the terminal block.
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Specifications

No.

Item

Description

12)

DIN rail installation clip

This is used when mounting to a DIN rail.

(13)

Mounting hole

Use these holes when installing with screws. (M4x200 mm (0.79 in.))

(14)

Input terminals

The terminal block to connect input signals. The terminal screw size is M3.
The terminal block supports 0.32 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected
to one terminal screw, use 0.32 to 1.3 mm? (AWG22 to 16) cable.

0.24)
0.24)

Unit: mm (in.)

(Recommended)

Handle very carefully
since cable could be detached
when screw is loose.

(15)

Output terminals

The terminal block to connect output signals. The wiring Specification is the same as the input terminal.

(16)

Power terminal

The terminal for connecting the power supply. The wiring Specification is the same as the input terminal.

an

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 / HX-CODESYS

STOP. RUN
over communication. When this switch position is in STOP,
CPU stops executing program. In this status, remote controlling is disabled.

(18)

USB communication
port

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

(19)

Serial port

Serial port supports IEC programming function supporting Modbus-RTU master/slave
communication and general purpose communication.
Port setting is fixed to RS-232C.

(20)

Ethernet port

Ethernet port has Gateway function (with EHV-CODESYS /HX-CODESYS),
EtherCAT master and Modbus-TCP client/server function.

In addition, network variables are transferred to/from HX-CPUs
and MICRO-EHV+ PLCs, EHV+ CPUs over Ethernet network.
LNK/ACT LED ON : Ethernet link-up

LINK/ACT LED Blinking : Data is sent or received.

100M LED ON : 100Mbps communication

100M LED OFF : 10Mbps communication

e

LNK/ACT 100M LED

(21)

- USB memory port
- Dip switch
- USB LED

USB memory port: USB LED
USB host function (Program transfer, Data logging
and Web visualization) is supported.
Setting switch:
User program can be downloaded, uploaded or verified
according to switch position. Refer to section 3.22 for details.
USB LED:

LED indicates the status of USB memory function.

Dip switch

(22)

Battery connector

This is a connector to battery. Following data are maintained by battery.
(2) Data specified as VAR RETAIN and VAR PERSISTENT
(2) RTC (real time clock) data

- Replacement of the lithium battery shall be done by a trained technician only.
- The battery has polarity. When plugging in, check the polarity carefully.
- Refer to the table on section 5.2 for the life of battery.

(23)

Option board connector

This is a connector to option board.

(24)

Expansion connector

This is a connector to expansion cable. MICRO-EHV+ can connect maximum 4 expansion units.

/\ Caution

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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|2.16.2 Terminal layout and wiring
(1) MV-A40DR (AC power type)

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 V DC.
Refer to page 4-5 for wiring to a rotary encoder.

Input power 24VDC

|AC|NC| 1 | 3 | 5 |NC| 7 |NC| 9|11|NC|13|NC|15|014

ac[ee [0 [ 2 [ « Jew] o [en] e [0 [ere] 12 [cia] 14 [os]

[ B

ower supply 100 to 240VAC Power for load (Relay output)
5 to 30VDC, 5 to 250VAC

(2) MV-D40DR (DC power type) Input wiring is same as MV-A40DR.

|0V|NC| 1 | 3 | 5 |NC| 7 |NC| 9|11|NC|13|NC|15|C14

24V|FE| 0 | 2 | 4 |ClO| 6 |Cll| 8 |1O |012| 12 |013| 14 |Cl4|

L U el

Power supply 24vDC Power for load (Relay output)
51to 30VDC, 5 to 250VAC

(3) MV-D40DTPS (DC power type) Input wiring is same as MV-A40DR.

|0V|NC| 1 | 3 |C10|V10| 5 | 7 | 9 | 11 | 13 | 15 |C11|V11|NC

24V|FE| 0 | 2 |C10|V10| 4 | 6 | 8 |10 | 12 | 14 |C11|V11|NC|

| W1 L

Power supply 24vDC Power for load 12 / 24VDC }

(4) MV-D40DT (DC power type) Input wiring is same as MV-A40DR.

|0V|NC| 1 | 3 |V10|C10| 5 | 7 | 9 | 11 | 13 | 15 |V11|C11|NC

24V|FE| 0 | 2 |VlO|ClO| 4 | 6 | 8 |10 | 12 | 14 |V11|C11|NC|

Power supply 24VDC Power for load 12 / 24VDC J
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|2.17 20-point Basic unit

|2.17.1 Name and function of each part

Name and function of each part Type MV-A20DR, MV-D20DR, MV-D20DT, MV-D20DTPS
Weight |MV-A20DR: 570g (1.25 Ib.) MV-D20DR: 5009 (1.10 Ib.)
MV-D20DT : 460g (1.01 Ib.) MV-D20DTPS : 460g (1.01 Ib.)

6)Communication port cover
’(S)Battery cover

/(9)Option board cover

(11) Terminal block cover

1 ] VA B
/ I / — /(1)POW LED
1 (2)OK LED
I = ,u=|| / — 1 (3)RUN LED
v v 1 v Y / | #*oeecosoo (4)STATUS LED

© 00000000

© 00000000

© 00000000 \
> °0000000 [™~~(5)IN/ OUT LED

o A
==\
Il Il
10)Expansion connector cover
L3
\ \ J
(=J =J
7)Ethernet port cover
. 12)DIN rail installation clip
11)Terminal block cover
[Without the front cover]

13)Mounting hole
17)RUN/STOP
switch

(18)USB communication port

/(ZO)Ethernet port

23)Option board connector

/14)Input terminals

EEEHEHEH e
] B

© 00000000
© 00000000
© 00000000
© 00000000

00000000

i /24)Expansion connector
m X

=i

[nmmu}

\(19)Serial port
(16)Power terminal

SOy
=—TJ

(22)Battery connec‘tN\(m)Mounﬁng hole

(15)Output terminals
21)USB memory port
Setting switch
USB memory operation LED

No. Item Description
(1) |POW LED indicates that the power is supplied.
(2) |OKLED represents the result of the self-diagnosis in the basic unit.
Normal: ON, Abnormal: blink or OFF (Refer to Section 3.26 Troubleshooting)
(3) |RUN LED displays the operating condition. (RUN: ON, STOP: OFF)
(4) |STATUS LED blinks until the state in which PLC can RUN from power-up (500ms ON / 500ms OFF) or during
writing the program to FLASH memory.
(5) |IN/OUT LED When signal status is ON, LED lights up accordingly.
(6) | Communication port cover | The cover for RUN/STOP switch, serial port and USB communication port.
(7) | Ethernet port cover The cover for Ethernet port and USB memory port.
(8) |Battery cover The cover for the battery connector.
(9) | Option board cover The cover for the option board connector.
Avoid contact with the printed circuit board when you remove the cover.
(10) | Expansion connector cover | The cover for the expansion connector.
(11) | Terminal block cover | The cover for the terminal block.
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No.

Item

Description

12)

DIN rail installation clip

This is used when mounting to a DIN rail.

(13)

Mounting hole

Use these holes when installing with screws. (M4x200 mm (0.79 in.))

(14)

Input terminals

The terminal block to connect input signals. The terminal screw size is M3.
The terminal block supports 0.32 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected
to one terminal screw, use 0.32 to 1.3 mm? (AWG22 to 16) cable.

0.24)
0.24)

Unit: mm (in.)

(Recommended)

Handle very carefully
since cable could be detached
when screw is loose.

(15)

Output terminals

The terminal block to connect output signals. The wiring Specification is the same as the input terminal.

(16)

Power terminal

The terminal for connecting the power supply. The wiring Specification is the same as the input terminal.

an

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 / HX-CODESYS

STOP. RUN
over communication. When this switch position is in STOP,
CPU stops executing program. In this status, remote controlling is disabled.

(18)

USB communication
port

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

(19)

Serial port

Serial port supports IEC programming function supporting Modbus-RTU master/slave
communication and general purpose communication.
Port setting is fixed to RS-232C.

(20)

Ethernet port

Ethernet port has Gateway function (with EHV-CODESY'S / HX-CODESYS),
EtherCAT master and Modbus-TCP client/server function.
In addition, network variables are transferred to/from HX-CPUs ]

I I

and MICRO-EHV+ PLCs, EHV+ CPUs over Ethernet network. ””””
[y

LNK/ACT LED ON : Ethernet link-up
LNK/ACT

LINK/ACT LED Blinking : Data is sent or received.
100M LED ON : 100Mbps communication
100M LED OFF : 10Mbps communication

100M LED

(21)

- USB memory port
- Dip switch
- USB LED

USB memory port: USB LED
USB host function (Program transfer, Data logging
and Web visualization) is supported.
Setting switch:
User program can be downloaded, uploaded or verified
according to switch position. Refer to section 3.22 for details.
USB LED:

LED indicates the status of USB memory function.

Dip switch

(22)

Battery connector

This is a connector to battery. Following data are maintained by battery.
(3) Data specified as VAR RETAIN and VAR PERSISTENT
(2) RTC (real time clock) data

- Replacement of the lithium battery shall be done by a trained technician only.
- The battery has polarity. When plugging in, check the polarity carefully.
- Refer to the table on section 5.2 for the life of battery.

(23)

Option board connector

This is a connector to option board.

(24)

Expansion connector

This is a connector to expansion cable. MICRO-EHV+ can connect maximum 4 expansion units.

/\ Caution

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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|2.17.2 Terminal layout and wiring
(1) MV-A20DR (AC power type)

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VV DC.
Refer to page 4-5 for wiring to a rotary encoder.

Input power 24VDC

CO| 9 |11|NC|NC|NC|NC|NC|NC|C1
O| 8 |10|NC|NC|NC|NC|NC|NC|C1|

o —

|AC|NC| 1 | 3 | 5 |NC| 7 |NC|NC|NC|NC|NC|NC|NC|NC

ac[ee [ 0 [ 2 [ « [ewo] o Jen|ne [ne | ne [ ne | ne | ne [nc]

Power supply 100 to 240VAC } Power for load (Relay output) }

510 30VDC, 5 to 250VAC

(2) MV-D20DR (DC power type) Input wiring is same as MV-A20DR.

|0V|NC| 1 | 3 | 5 |NC| 7 |NC|NC|NC|NC|NC|NC|NC|NC
24V|FE| 0 | 2 | 4 |C10| 6 |C11|NC|NC|NC|NC|NC|NC|NC|

U] finu

Power supply 24vVDC Power for load (Relay output)
5 to 30VDC, 5 to 250VAC

(3) MV-D20DTPS (DC power type) Input wiring is same as MV-A20DR.

|OV|NC| 1 | 3 |ClO|V10| 5 | 7 |NC|NC|NC|1NC|C11|V11|NC
24V|FE| 0 | 2 |C10|V10| 4 | 6 |NC|NC|NC|NC|C11|V11|NC|

il 1L

Power supply 24VDC

(4) MV-D20DT (DC power type) Input wiring is same as MV-A20DR.

|OV|NC| 1 | 3 |V10|ClO| 5 | 7 |NC|NC|NC|NC|V11|C11|NC
24V|FE| 0 | 2 |V10|C10| 4 | 6 |NC|NC|NC|NC|V11|C11|NC|

ULl

Power supply 24vVDC Power for load 12 / 24VDC ]




Chapter 2 Specifications

|2.18 Expansion unit

|2.18.1 Name and function of each part

Name and function of each part Type EH-AB64EDR, EH-D64EDR, EH-D64EDT, EH-D64EDTPS

EH-A28EDR, EH-D28EDR, EH-D28EDT, EH-D28EDTP, EH-D28EDTPS

EH-D16ED, EH-D16ER, EH-D16ET, EH-D16ETPS

EH-A14EDR, EH-D14EDR, EH-D14EDT, EH-D14EDTP, EH-D14EDTPS

EH-D8ED, EH-D8ER, EH-DSET, EH-DSETPS, EH-D8EDR, EH-D8EDT,
EH-DBEDTPS

EH-AGEAN, EH-D6EAN

EH-AGERTD, EH-D6ERTD, EH-A4ERTD, EH-D4ERTD

EH-D6ETC, EH-D4ETC

Weight |Refer to the page 2-5.

(9) Terminal block cover

(4) Input terminals

(1) POW LED
(2) OK LED

L —

(10) Mounting

hol (7)Expansion connector cover
ole

(right side)

(8) Dummy cover

(3)Expansion connector cover

(5) Output terminals

(left side) (11) DIN rail installation clip
(6) Power terminal

No. Iltem Description
(1) |POW LED indicates that the power is supplied.
(2) |OKLED represents the result of the self-diagnosis in the basic unit.

Normal: ON, Abnormal: blink or OFF
(3) | Expansion cover The cover for the expansion connector.

(Left side) Used when connecting to the expansion cable from the front unit.

(4) | Input terminals The terminal block to connect input signals. The terminal screw size is M3.

The terminal block supports 0.32 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected

to one terminal screw, use 0.32 to 1.3 mm? (AWG22 to 16) cable.

,=© 6| (0.29) (Recommended)
Handle very carefully
since cable could be detached
0-24) when screw is loose.
Unit: mm (in.)

(5) | Output terminals The terminal block to connect output signals. The wiring Specification is the same as the input

terminal.
(6) | Power terminal The terminal for connecting the power supply. The wiring Specification is the same as the input

terminal.
(7) | Expansion cover The cover for the expansion connector.

(Right side) Used when connecting to the next unit.

(8) | Dummy cover The cover as a dummy.
(9) | Terminal block cover | The cover for the terminal block.
(10) | Mounting hole Use these holes when installing with screws. (M4x200 mm (0.79 in.))
(11) | DIN rail installation clip | This is used when mounting to a DIN rail.
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|2.18.2 Terminal layout and wiring
(1) 64-point type
[ EH-AB4EDR (AC power type) ]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VV DC.

—o5
— o0
—0-0-¢
—0-0—¢
—¢
—0-0—¢
— o6+
—o0%
—o/o—

9|11|13|15 16|18|20|22|24|26|28|30|32|34|36|38
|10|12|14 17|19|21|23|25|27|29|31|33|35|37|3

|AC|NC|1 3|5 NC 7 NC 9 | 1 NC 13 NC|15 NC|17 NC 19 NC|1
AC | FE | 0 | | | 14 16
;P
[ EH-D64EDR (DC power type) ] Input wiring is same as EH-A64EDR.

Power supply 100 to 240VAC
| ov | NC | 1 | 3 5 NC 7 NC 11 NC 13 NC 15 NC | NC 19 | NC |
24V| FE | 0 | | 10 16

i i

Power supply 24VDC Power for load (Relay output)
50 30VDC, 5 to 250 VAC

S

ower for load (Relay output) )

510 30VDC, 5 to 250 VAC )

[ EH-D64EDTPS (DC power type) ] Input wiring is same as EH-A64EDR.
|0V|NC| 1 | v1o| | | 9 |11 v11|13|15|17|19 viz2| 21 | 23 V13
24V|FE| 0 | 2 v1o| 4 | 6| 8 |1o Vil 12|14|16|18 V12| 20

) L WLt

Power supply 24vDC Power for load 12 / 24vVDC

[ EH-D64EDT (DC power type) ] Input wiring is same as EH-A64EDR.

|0V|NC|1|3|V10 |9|11|V11 13|15|17|19|V12 21|23|Vl3

24V| FE| 0 | 2 |V10 4 8 |10 |V11 12 | 14 | 16 | 18 |V12 20 | 22 |V13

uuuumuuuuuu

Power supply 24vDC ower for load 12 / 24VDC
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(2) 28-point type
[EH-A28EDR (AC power type)]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VV DC.

Input power

[AC |[ 16 |[NC ][ 28 ][ 20 |[ 21 ] [ 22 | [ 23 ][ 24 || 25 || 27 |

LA G0t Lpled

Power for load (Relay output)
5 to 30V DC, 5 to 250V AC

|

Power supply
100 to 240V AC

[EH-D28EDR (DC power type)] Input wiring is same as EH-A28EDR.

[ov ][ 16 |[Nc ][ 18 ][ 20 || 21 ] [ 22 ][ 23 ][ 24 ][ 25 || 27 | B
24v ||[ D | [ 17 [|[ 19 ] C6
] ] (] ]

Power supply Power for load (Relay output)
24V DC 5to 30V DC, 5 to 250V AC

[EH-D28EDTPS (DC power type)]

Input power
24V DC

=N
put
ov [ o ][ 2 | IH[s 7 8 10 | e[ 2 ][ 14 | K=H

[ov ][ ][nc][19 | IEH[ 2 23 |[vi| M [24 J[NC][27 | oy
2av ([ [ 17 1 [ 18 || vo ]|[ 20 ] [22 ||IKSW|[ ~Nc J|[ v2 ]|[ 25 ][ 26 ]

T 1 = ! ! T\ ! ) O e T _ _

Power supply

Power for load
24V DC 12/24V DC
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[EH-D28EDTP (DC power type)]

Input Power

[ov ] [16 ] [Nc] [19 ] [21 ] W (Vi [22][2 |[nc][27
2av || & 1] 17 ][ 18 [|| 20 ||[ vo | NC [ vi [ 28 ]| 25 ][ 26 || |

Power supply Power for load
24V DC 12/24Vv DC

[EH-D28EDT (DC power type)] Input wiring is same as EH-D28EDTP.

[ov ] [16 ][ ~Nc][19 ][] =W [ Vvi[22 |[2¢ ][~ [
24V Il & || 27 ][ 18 ||| 20 ||[ vo ] NC [ vt J|[ 23 ]| 25 1] 26 ]| |

2 -

Power for load
12/24V DC

1|
a

I

Power supply
24V DC
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(3) 16-point type
[ EH-D16ED (DC power type) ]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 V DC.

L
Input power
24V DC

\'Pﬁo_w-er_l-_su|c;_|;2T4vTDCT]T I T T IL

[ EH-D16ER (DC power type) ]

|

| [ [ : ey
16 18 [ 21 ][ 23 |[ NC |

[ov [[ 24 ][ 26 ][ 28 ][ 30 ]

v |z |z | ]

1[0

Tl = \
rP%ower supply 24V DC ] Power for load (Relay output)
5to 30V DC, 5 to 250V AC

Power for load (Relay output)
D 5 to 30V DC, 5 to 250V AC

1

[ EH-D16ETPS (DC power type) ] [ EH-D16ET (DC power type) ]
T Power for load T
JUUHUL =55 000000
[ vo ||| 17 Il 19 Il 21 Il 23 ||| 25 | [ vo ||| 17 [l| 19 [l 21 Il 23 Il 25 |

Ml (oo (s J[20 ][22 ][] Ml (oo [[os J[20 ][22 ][]

[ov [[Nnc][vi][27][2 ][ 3] [ov |[[Nnc ][ vi][27 ][ 2 ][]
2v][ @ | IR 2 ]|[ 28 ]|[ 30 ] 2V D | ISR 25 ]|[ 28 ]|[ 30 ]
= LNl = NI -
rﬁower supply 24V DC ]fPower for load12/24V DC ] “Pﬁower supply 24V DC ] Power for load 12/24V DC ]
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(4) 14-point type
[ EH-A14EDR (AC power type) ]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VV DC.

Input Power
24V DC

L2av ][ 1 J|[ 38 || 4 || 6 -
Lov ][ o |[2]

[Ac || 16 || 27 || 18 || 20 |
| [EeE] e | ||

Power supply P
ower for load (Relay output)
100 t0 240V AC (m? A 5to 30V DC, 5 to 250V AC

[ EH-D14EDR (DC power type) ] Input wiring is same as EH-A14EDR.

[ov ][ 16 |[ 27 || 18 || 20 |
zav ]| 0 )| I I |2

gz\v/veDrCsupply Power for load (Relay output)
5 to 30V DC, 5 to 250V AC

L=

[ EH-D14EDTP, EH-D14EDTPS (DC power type) ]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 V DC.

Input Power
24V DC

|24V||1||3||4||6 -
Lov][o][2]
[ov ][ ] [ne J[oo ]2 ] IEH

(v ][[ |2 ] [ ]| 20 ] wo |

Power supply L
24V DC - L Power for load

T_ - 12/24V DC

A

/]

[ EH-D14EDT (DC power type) ] Input wiring is same as EH-D14EDTP.

[ov] (2] [ve] (] (2] NG

2 [ |

Power supply 1
24V DC — —_ \\[ Power for load
'[ 4 \ 12/24V DC
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(5) 8-point type
[ EH-D8ED (DC power type) ]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 VV DC.

oI ololol ol A |
24V DC

LILTTTT

EN | (| c: |

| 5 7

[ov |[[ Nnc|[Nc ][ nNe|[Nc|[NC]

[2av LD | [ ne | [Ne | [ Ne | [ Ne ]

[ 24v |||
Lov ][ o ][>

=
Power supply 24V DC

[ EH-D8ER (DC power type) ]

Power for load (Relay output)
5 to 30V DC, 5 to 250V AC

1
L
1

|

EaER R - T

24v [ © | [Nc ][ Nc | [Nc | [ Ne |

T =
ré)wer supply 24V DC |

[ EH-D8ETPS (DC power type) ]

L

1 Power for load
[ D 12/24V DC

[vo ||[27 ||[29 ||[ 21 ||[23 | [nc |
BN [ 6 | [ 18 ][ 20 J[22][Nc]

[ov [[Nc ][ Nc ][ Nc][nNc][NC]

[24v ]| | [ ne | [ Ne [[ ne | [ Ne |
ré)wer supply 24V DC
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[ EH-D8ET (DC power type) ]

1

T Power for load
D D D 12/24V DC

[vo ||[27 ||[29 ||[ 21 ||[ 23 | [nc |

e (5] [0 ] (20 ] [22][nc]

[ov [[Nnc ][ Nc ][N ][ Ne ][ Ne]
[2av | @ |[ ~nc || Nne || ne || ne |

T 1=
“F’Aower supply 24V DC |

[ EH-D8EDR (DC power type) ]

*: For the DC input, both sink and source types are available. It is possible to reverse the polarity of 24 V DC.

Input power
‘ ‘ ‘ ‘ 24V DC

Power supply Power for load (Relay output)
24V DC 5to 30V DC, 5 to 250V AC

[ EH-D8BEDTPS (DC power type) ] [ EH-D8EDT (DC power type) ]

Input power Input power
l\l\l\l\ mn
17T |
L2av ]| 1 J|[3 Jj[.ne [ ne ][ ne | L ]| |Ce]|[ne] [ne ] [nc ]
[ov ][ o [ 2 | M [ne][ne ] [ov ][ o J[ 2 ] NN [nc ][N ]
[ov ][ 16 ][ Nc][ 10 ][Nc] [ov ][16 ][ nc ][ 19]][nNc]
[2av ]| D ||[ 17 | [ 18 [|[ Nc | vo | [2v ][ ]| 17 |[ 18 ||[ nc |[ vo |

Power supply Power for load
24V DC 12/24Vv DC

Power supply
24V DC

Power for load
12/24V DC




Chapter 2 Specifications

(6) Analog expansion unit
[ EH-ABEAN (AC power type) ]

Voltage input and output (Input and output are configured separately.)

Ch.1 Ch.2 Ch.3 Ch.4
. Input voltage
.\ i . +| 0to +10V

I I
[iNa+ ] [N2- [ ON2aP] N3+ ] [[IN4- ] [IN43P]
[IN2- ] [INwaP] [iN2+ ] [IN3-] [IN3aP] [[IN4+ ]

[Ac ][ Nnc ] ]106 ] [o0c7] [vor] [ NC ]

Power supply Kﬁﬂ [ | [oce] [vos ||[[ 107 J|[ NC |

100 to 240VAC _ + |- +
Output voltage
69 u u 0 to +10V
Ch.7

Ch.6

Current input and output (Input and output are configured separately.)

Ch.1 Ch.2 Ch.3 Ch.4
. . . Input current
+ + + + 0 to 20mA

1 1
[iNa+ ] [Na- J [N2aP | N3+ [ IN4- || [IN4aP]
[[IN2- ] [INLIP] [IN2+ ] [IN3- ] [IN3JP] [IN4+ ]

[Ac ][ Nc ] [106][oc7] [vor] [ NC]

Power supply K AC ]|[L@ ] [oce J|[vos ]|[ 107 ] [ NC ]

100 to 240VAC
Output current
@ I u| I u| 0 to 20mA
h.6 Ch.7

C

[ EH-D6EAN (DC power type) ] Input and output wirings are same as EH-AGEAN.

o]
24V -
Power supply \
24VDC

T
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(7) RTD expansion unit
[ EH-AGERTD (AC power type) ]|
Example of RTD input and Voltage output

chi Cch2 Ch3 Cha |
nput temperature
Pt100 r] r] -100 to +600 °C

1 1
[INn1B || N2A [ iN2b [ in3B ][ IN4A ][ IN4b |
[INn2a] [IN2b ] [IN2B | [IN3A] [[IN3b ] [IN4B |

[Ac ][ Nc ] [106] [oc7] [vor] [ NC ]
Power supply [Ac [IL& | [oce ]| [voe ]|[ 107 ||[_NC |
100 to 240VAC ~ T |- n
@ u u Output voltage
— 0 to +10V
Ché Ch7

[ EH-D6ERTD (DC power type) ]
Example of RTD input and Current output

Input temperature
Pt100 r] r] 4 -100 to +600 °C

1 1
[iNaB ] [ iN2A ]1 ] IN2b ][ IN3B ||| IN4A ]][ IN4b ]
[IN1A ] [iNab | [N2B | [IN3A ] [[IN3b | [IN4B ]

[[ov ][ Nnc ] 106 ] [0Cc7] [Vvo7r] [ NC]

Power supply [24v |1 & | [oce ||[vos ||[ 107 | [ NC |

24VDC
—— Output current
— I _U| I _U | 0 to 20mA
4 to 20mA
Ch6 Ch7

[ EH-A4ERTD (AC power type), EH-D4ERTD (DC power type) ]

h1 Ch2 Ch3 Ch4

C
Input temperature Pt100
-100 to +600 °C I.J] I.J]

1 1
[INaB [|[ IN2A ]]] IN2b ][ IN3B ||| IN4A ]][ IN4b ]
[INtA] [INab ] [IN2B ] [IN3A] [ IN3b | [IN4B ]

Y [Ac ][ NC ][ NC ][N ][ NC][NC]

pPower supply | |22V /|LE |y | Power supply [Ac J|L& | [Nc ] [NC | [NC | [[NC ]
24VDC \ 100 to 240VAC

-l L QL
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(8) Thermocouple expansion unit
[ EH-D6ETC (DC power type) |

Current output

Thermocouple Sensor
-200 to +1700 °C

Chi Ch2 Ch3
Cold
junction
\ —
\ \
\ \ \ \
[Nc Jf[ne ) Na+ ]2+ \)/ INs+ IN4+
[cr | [cx ] [ONe ] [Nz | N3] N4 | @ iﬁ@ -
[[ov ][ Nc ][ Nc ][ 106 ] [oc7] [Vvor] uuL
[2av ][ @ 1 [ Nc | [oce Jf[ voe J|[ 107 ] SN B V=R R T T T
l \M—L?HF e Wl o voooll
T = I —[|:|| I —U | Output current
0 to 20mA
Ché6 h7
Power supply 24VDC
Voltage output
[[ov ] [ NnC ]| | [106 ] [oc7 ] [ vor]
[24v ][ ] [ nc | [oce | [voe || [[107 ]
- + - +
Output voltage
—_ 0 to +10V
— =
Ché Ch7
[ EH-D4ETC (DC power type) ]
Thermocouple Sensor
Cchi  ch2 -200 to +1700 °C
Cold
junction
\ \
\\ \ |
[ ~Nc J|[ N T iNg+ ] ||N2+\ IN3+ IN4+
[cr- ] [ci+ ] [Nt ] [aN2- ] N3] [INg- ]
[ ov ][ Nc ][ Nc ][ NC ][ Nc ] [ NC]
[2av]|[@ ] [nc ] [N ] [Ne ] [nc ]
Power supply
24VDC
T —
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|2.19 External dimensions

[ 64-point basic / expansion unit ]

Unit: mm
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=
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|2.20 Option board

|2.20.1 OBV-NES

Name and function of each part

(bottom)

(3) Basic unit connector

Type

OBV-NES

Weight

15g (0.03 Ib.)

(2) Communication LED

(1) Communication port

(4) Terminating resistance switch
(bottom)

No. Iltem

Description

(1) | Communication port | Communication port supports IEC programming function supporting Modbus-RTU master/slave
and general purpose communication.
*: |IEC programming function is fixed to RS-485.

(2) | Communication LED | Flashes data transmission / reception.

(3) |Basic unit connector | This is a connector to basic unit.

(4) | Terminating resistance | This is a switch to select to enable / disable the 120Q built-in termination resistor.

switch ON: Enabled
OFF: Disabled
Terminal layout Pin No. Signal Meaning Internal circuit
[1] N.C Not used
[1IN.C
[2] N.C Not used [2]N.C
Fl] [3] N.C Not used [BIN.C
. =
: i @ 4] SG
% [4] SG Signal ground 2 F[ ]
8] . S [5] SP
[5] SP Send / Receive data + & *
g g [6] SN
[6] SN Send / Receive data - < "
Socket connector - <’D [7IN.C.
7 N.C Not used
(Top view) 1209[9 S [8IN-C.
[8] N.C Not used Terminating resistance switch
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|2.2o.2 OBV-485A

Name and function of each part

Type OBV-485A

(3) Basic unit connector
(bottom)

Weight 209 (0.04 1b.)

(2) Communication LED

(4) Analog input terminal

(1) Communication port

(5) Terminating resistance switch
\l\ (bottom)

No. Item Description
(1) | Communication port | Communication port supports IEC programming function supporting Modbus-RTU master/slave
and general purpose communication.
*: |IEC programming function is fixed to RS-485.
(2) | Communication LED | Flashes data transmission / reception.
(3) |Basic unit connector | This is a connector to basic unit.
(4) | Analog input terminal | Input terminal for analog voltage sigral
Cable diameter: Single wire: 0.2 mm? to 1.5 mm?
Strand wire: 0.2 mm? to 1.0 mm?
(5) | Terminating resistance | This is a switch to select to enable / disable the 120Q built-in termination resistor.
switch ON: Enabled
OFF: Disabled
Terminal layout Pin No. Signal Meaning Internal circuit
[1] SG Signal ground D sG
2 VCC 5V DC output 7
4 P @ vce
El] [3] N.C Not used ® N.C.
% : [4] | SDP |senddata+ ; “ﬁ @ sDP
3]
8 Q
(8] 5] | SDN Send data - £ © SDN
) g © RDN
[6] RDN Receive data - g
Socket connector - - @ RDP
7 RDP Receive data + 120Q0
(Top view) TERM
[8] TERM Not used Terminating resistance switch
Analog input specifications
Item Specification
Number of input 2 ch.
Input range 0 to 10V (10.24V max.)
Accuracy +1% (For the full-scale value)
Resolution 10-bit

Maximum external wiring length

Less than 3m

Input impedance

Approx. 100 kQ

Isolation

Between CPU and analog signal

Not isolated

Between channels

Not isolated

2-38
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|2.2o.3 OBV-485TAI/485TAO/AIO

Name and function of each part

(1) Communication port or
Analog input terminal

‘ Type OBV-485TAI/485TAO/AIO
Weight 20g (0.04 1b.)
(3) LED

(4) Connector to basic unit

(Back side) (2) Analog input terminal or
Analog output terminal
No. Type Item Description
(1) |OBV-485TAl |Communication |supports dedicated protocol, general purpose and Modbus-RTU functions.
/485TAO port [Programming] Communication with HMI or programming software etc.
[General purpose] Communication with external equipments controlled by user program.
[Modbus-RTU] Communication with external equipments supporting Modbus-RTU protocol.
Use shielded twisted pair cable.
OBV-AIO Analog Terminals to connect analog voltage signals
(2) |OBV-485TAl |Input terminal Cable diameter :  Single wire : 0.2 mm? to 1.5 mm?
OBV-485TAO | Analog Strand wire : 0.2 mm? to 1.0 mm?
OBV-AIO Output terminal
(3) |OBV-485TAl |LED SD : blinks when data is sent
/485TAO RD : blinks when data is sent or received.
OBV-AIO - There isno LED
(4) | Common Connector A connector is located at the back side to connect basic unit.

Communication port signal and internal circuit

Terminal layout No. Signal Meaning Internal circuit
—1 [1] SDP Data + =z [ . (O SDP
' 2] | soNn Data - - @ SoN
_7 * [3] TERM Termination resistor c <]:—J—D— ® TERM
(Igmir;?\l,) [4] SG Signal ground 20 F vse

Analog Input signal and internal circuit

each “—" signal connected internally)

Terminal layout No. Signal Meaning Internal circuit

—1 [1] IN1+ CH1+ =z

. <— ® INL+

[2] IN1- CH1- o @ IN1-

4 —F ® IN2+
[3] IN2+ CH2+ c

Terminal @ IN2-

(Top view) [4] IN2- CH2- 7

Analog Output signal and internal circui

t (each “—“ signal connected internally)

Terminal layout No. Signal Meaning Internal circuit

—1 [1] OUT1+ CH1+ z

_ > oo

[2] OUT1- CH1- o r ® ouT1-

—4 ® ouTz+
[3] OouUT2+ CH2+ c

Terminal @ ouT2-

(Top view) (4] ouT2- CH2- .
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Analog input specifications (OBV-485A/485TAI/AIO)

Iltem Specifications
No. of input 2 Channel
Input range 0 to 10V (10.24V max.)
Accuracy 1 % or less (of full-scale value)
Resolution 10 bits
AD conversion time 8ms / 2 Channel

External wiring

2-core shield cable (3 m or less)

Input impedance

Approx. 100 kQ

Isolation Channel and Internal circuit

Not isolated

Between channels

Not isolated

Analog input specifications (OBV-485TAQ/AIO)

Iltem Specifications
No. of output 2 Channel
Output range 0 to 10V (10.24V max.)
Accuracy 1 % or less (of full-scale value)
Resolution 10 bits
AD conversion time 8ms / 2 Channel

External wiring

2-core shield cable (3 m or less)

Load impedance

More than 100 kQ

Isolation Channel and Internal circuit

Not isolated

Between channels

Not isolated
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|2.2o.4 OBV-AIG/AIOG/RTD

Part names and functions Model name |OBV-AIG/AIOG/RTD

Weight 20g (0.04 Ib.)

[Upper side] [Back side]

3) DIP switches
(1) Analog input terminal or ( )(Except OBV-RTD)
RTD input terminal

(4) Connector to
basic unit

(2) Analog input terminal or
Analog output terminal or
RTD input terminal

No. Model name Name Details

(1) |OBV-AIG Analog input terminal Terminals to connect analog input signals or RTD input signals.
OBV-AIOG Cable diameter : Single wire : 0.2 mm? to 1.5 mm?
OBV-RTD RTD input terminal Strand wire : 0.2 mm? to 1.0 mm?

(2) | OBV-AIG Analog input terminal Terminals to connect analog 1/0 signals or RTD input signals.
OBV-AIOG Analog output terminal Cable diameter : Single wire : 0.2 mm? to 1.5 mm?
OBV-RTD RTD input terminal Strand wire : 0.2 mm® to 1.0 mm?

(3) |OBV-AIG DIP switches DIP switches to change voltage / current mode.

OBV-AIOG Set the DIP switches before insertion the option board.
OBV-RTD - There is no DIP switch in OBV-RTD.
(4) | Common Connector to basic unit A connector is located at the back side to connect basic unit.
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Setting of the DIP switches
Voltage / current mode can be set for each channel of analog 1/0O. Be sure to make setting of DIP switches and setting by the
programming tool the same. In the case of not equal, the option board does not work properly.

Switch
No.

SW1-1

SW1-2

SW2-1

SW2-2

Setting

ON

Figure of setting

Setting items

OBV-AIG OBV-AIOG
SW1 ON
1. IN1: Voltage input IN1: Voltage input
SW1 oy
1] IN1: Current input IN1: Current input
SW1 oy . .
IN2: Voltage input IN2: Voltage input
2.
SW1 oy
IN2: Current input IN2: Current input
2
sSw2 oy
1. IN3: Voltage input OUT1: Current output *1
sSw2 oy
1 . IN3: Current input OUT1: Voltage output *1
SwW2 4y
IN4: Voltage input OUT2: Current output *1
2.
Sw2 4y
IN4: Current input OUT2: Voltage output *1
2

*1: Be noted that setting ON is current mode for inputs while setting ON is voltage mode for outputs.

*2: All DIP switches are set voltage I/0 mode at the time of shipment from factory.
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Terminal layout
(1) OBV-AIG terminal layout
Terminal layout No. Signal Function Internal circuit
1) IN1+ CH1 input +
< 120kQ
] 1) IN1+
2) IN1- CH1 input - SWi-1 Voltage
2) IN1-
i 30kQ
[Analog inputl = | 3y | N2+ | CH2input+ ha
o oIl i = < 9 nes
) BE— =] 4 | N2 CH2 input - e 2500 SW1-2 Nz Current
@mli M+ . o
ol 19 - = 5) IN3+ CH3 input + é
6) IN3- CH3 input -
7) IN4+
7) IN4+ CH4 input + Voltage
O;_— 8) IN4-
8) IN4- CH4 input -
(2) OBV-AIOG terminal layout
Terminal layout No. Signal Function Internal circuit
1) IN1+ CHL1 input + 120kQ
_ 1) IN1+
[Analog input] 'c':D’ Swi-l Voltage
_ 9 1np 2) | IN1- | CHLinput- z 30kO OJT_Z)INL
— + 5}
=- 2 < 3) IN2
[y . = +
o 3) IN2+ CH2 input + g 2500y SW1-2 Current
Z_ = 4) IN2-
4) IN2- CH2 input -
5) OUT1+ | CH1 output +
= ’ ® OuUTL+
T Sw2-1 Voltage
[Analog outpul | ) | OUTIL- | CHLoutput- || 3 4O/QJ ® outs 0
D‘+ o 5 &
-5 S ' @ ouT2+
e]“ I _'_—-ﬁ 7) OUT2+ CH2 0Utput+ g SW2'2 Current
(8l — 3 B am— ’r_ OuUT2-
8) OouT2- CH2 output -
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(3) OBV-RTD terminal layout (3-wire)

Terminal layout No. Signal Function Internal circuit
1) 1A CH1 input A E 2 0.49 mA
Pt100
. 1b input - 1) 1A
[RTD |nput] 2) CH1 input < 2) 1b
S 3) 1B CH1 input B
2 5 < 3) 1B
@ 4) - NC z 4) NC
™ 53
5) 3A CH3 input A 2 < 5) ap __ P1100
s . = 6) 3b
= 6) 3b CH3 input -
)
7 3B CH3 input B < g ilEé
o | - NC "
(4) OBV-RTD terminal layout (2-wire)
Terminal layout No. Signal Function Internal circuit
1) 1A CH1 input A
. 0.49mA
[RTD input] 2) 1B CHL input B < @ 1A PtL00
<
= ()RR 3) 2A CH2 input A 7;;2) 1B @
5 = | (2 5
< ' 4 2B CH2 input B 5 < 3 2A
(<\EI 91-“ P ) p 93_) 7;;4) 2B
o ([4)F 5) 3A CH3 input A 2 < 5)3A
4 _ = 6) 38 @
o 6) 3B CH3 input B (E A
S < 7) 4A
o~ 7) 4A CH4 input A TJ: 8) 4B
8) 4B CH4 input B
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Analog input specifications (OBV-AIG / AIOG)

Iltem

Specifications

Model name

OBV-AIG OBV-AIOG

Number of channel

Single-ended 4 channels Single-ended 2 channels

Voltage input

010 10 V (Max. 10.24 V)

Input range -
P g Current input

0 to 20 mA (Max. 20.48 mA)

Voltage input

0to 10 V: 0 to 4,000/ 0 to 16,000

Resolution -
Current input

0 to 20 mA: 0 to 4,000/ 0 to 16,000

At 25+3 °C +0.2 % (FS) | 10.4 % (FS)
Accuracy *1 —
Temperature coefficient +0.01 %/ °C (FS)
Conversion time 8msx1to10 | 4msx1to20
Input Voltage input 150 kQ
impedance Current input 250 Q
Cable Shielded cable (length: Max. 20 m)
Channel - internal circuit Isolated

Isolation
Between channels

None-isolated

*1 e.g. Accuracy at 35 °C in voltage input of OBV-AIOG without noise is calculated as follows.
Accuracy: (0.4 %+0.01 % x 10 [Difference form 25 °C] ) x 10 V [Full scale] = +0.05 V

Analog output specifications (OBV-AIOG)

Item Specifications

Number of channel Single-ended 2 channels

Voltage output 0to 10 V (Max. 10.24 V)
Output range

Current output 0 to 20 mA (Max. 20.48 mA)
Resolution Voltage output 0to 10 V: 0 to 4,000

Current output 0 to 20 mA: 0 to 4,000

At 25+3 °C 10.4 % (FS)
Accuracy *1 Temperature coefficient +0.01 %/ °C (FS)
Conversion time 4 ms x 1to 20 (2 channels)
Output load Voltage output Min. 1 kQ
impedance Current output 1 to 500 Q (Max. 10V)
Cable Shielded cable (length: Max. 20 m)

Channel - internal circuit

Isolated

Isolation

Between channels

None-isolated

*1 e.g. Accuracy at 35 °C in voltage input of OBV-AIOG without noise is calculated as follows.
Accuracy: (0.4 % + 0.01 % x 10 [Difference form 25 °C]) x 10 V [Full scale] = £0.05 V

RTD input specifications (OBV-RTD)

Item

Specifications

Supported RTD type

Pt100 (3-wire or 2-wire)

Number of channel

4 channels (2-wire) or 2 channels (3-wire)

Measurement temperature range

-200 to 850 °C

Resolution

0.1°C

Accuracy *1

Measured temperature under 0 °C: Max. +0.3 °C
Measured temperature over 0 °C:
Max. £ (0.3 + Measured temperature x 0.2 %) °C

Measurement current

0.49 mA

Conversion time

80 ms

Diagnostic error

Conversion value: H7FFF.

Cable Shielded cable (Ohmic value of cable: Max. 5Q)
. Channel - internal circuit Isolated
Isolation -
Between channels None-isolated

*1 e.g. In the case of measured temperature is 100 °C, Accuracy without noise is calculated as follows.

Accuracy: 0.3 °C +100 °C x 0.2 % = £0.5 °C
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|2.20.5 Communication cable connection

The following figure shows the communication cable connection example. Be sure to use shielded twisted pair

cable.
[OBV-NES]
MICRO-EHV+ MICRO-EHV+ MICRO-EHV+
OBV-NES OBV-NES OBV-NES
Terminal .| ISP |« 5] SP < /4 » 151 SP
reSiStgr U EG} SN |« / EG} SN < / K\ > E6} SN y
1200 < < _
@r2w) [4]SG |« | [4]SG |« | » [4] SG Tr‘zrsrl';'tr(‘)"’r"
120Q
= — (1/2W)
[OBV-485A]
The example of the cable connection of RS-422 I/F is shown below.
; ; MICRO-EHV+ MICRO-EHV+
Peripheral device OBV-485A OBV-485A
SG | [1] SG %ﬁv [1] SG
SD- [4] SDP [ , '* [4] SDP
— SD+ [5] SDN :l [5] SDN
ermination
resistor [] RD+ [6] RDN ‘ [6] RDN
120Q | RD- | [7]RDP [7] RDP
(2/2w) (8] TERM (8] TERM
The example of the cable connection of RS-485 I/F is shown below.
; ; MICRO-EHV+ MICRO-EHV+
Peripheral device OBV-485A OBV-485A
. SG |« ,’ \\ [1] SG ﬁj/ " [ [1] SG
Termination SP(+) | [4] SDP | . [4] SDP
resistor [] ] Ll
1200 | SN() [* * [5] SDN :| [5] SDN
(1/2w) —»{ [6] RDN \ [6] RDN
[7/] RDP [« [7] RDP
[8] TERM -{ [8] TERM

[OBV-485TAI/485TAO]

The example of the cable connection of RS-485 I/F is shown below.

. . MICRO-EHV MICRO-EHV
Peripheral device OBV-485TAI/485TAO  OBV-485TAI/485TAO
fermination ..l spp |/} —D o [1]spP |t A [11SDP |-y
resistor [ A (( i AR
1200 | SDN |« ‘ [2] SDN ‘] '™ [2] SDN D
(1/2w) | ) \ [3] TERM | \ ilud [3] TERM o
SG e s  jer » [4] SG

&
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Use the built-in termination resistors (120Q) depending on the usage environment and the cable type. If the

communication is unstable, perform the followings.

(1) Instead of the built-in termination resistor, attach termination resistors that match the characteristic impedance
of the cable at both ends of the communication cable.

(2) Make wiring unconnected the SG (signal ground) of each device.

(3) Lower the transfer rate.

(4) Attach the ferrite core to the communication cable in a noisy environment.

|2.20.6 Installation of option board

Remove the two covers (A and B) from the basic unit.

I[ T

(1) Plug the connector of option board to the connector of the basic unit.

For the prevention of the connector contact failure,

insert while holding the connector part of the option board.

(2) After connecting, attach the cover A.

A
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|2.21 Accessories

|2.21.1 Expansion cable

Features Type EH-MCBO01/05/10
Weight [ Approx. 210 (0.46) / 240 (0.53)/ 300 g
(0.66 Ib.)
Length |0.1(0.33)/0.5 (1.64)/ 1.0m (3.28 ft.)

———
=——7
s

Function Connects the basic unit and the expansion unit or the expansion unit to each other.
There is no directivity in the cable.

Connect the right side to the left side of each unit. PLC does not work correctly in improper connection.

Basic Unit Expansion Unit Expansion Unit Expansion Unit Expansion Unit
M Tas Ml = Ml = =M1~ =
= |- W= = = = - = L- )
Expansion cable Expansion cable Expansion cable Expansion cable
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|3.1 Installation

|3.1.1 System Requirements

Recommended CPU : Pentium 1 GHz or higher

Memory : 1 GB or more RAM

Free disc space : 3 GB or more

Resolution : 1024 x 768 (XGA) or higher

Operating System : Windows® XP SP3/ Vista/ 7 (32 /64 bit) /8/8.1/10

|3.1.2 Installation of HX-CODESYS

Before installation, shut down all other Windows® applications. If not, the installation may not be finished correctly.
The version of HX-CODESYS in this application manual is V3.5 SP8 Patch 4.

1. The installation wizard starts up automatically by double click [Setup_ HXCODESY S<Version>.exe] on
HX-CODESYS installation DVD.

Setup_HX

CODESYS

V355P8P4.
exe

2. Follow the instructions

HX-CODESYS V3.5 P8 Patch 4 - InstallShield Wizard [#3]| | HX-CODESYS V3.5 5P8 Patch 4 - InstallShield Wizard (mE3a]
License Agreement ‘ j
Welcome to the Installs hield Wizard for Plzase read the fallowing license agreement carefully i,
HX-CODESYS ¥3.5 5PB Patch 4

Press the PAGE DOWHN key to see the rest of the agreement.

The InstallShield ‘wizard will install H+<-CODESYS V3.5
SPE Patch 4 on your computer. To continue, click Mext

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

|lom.

THE HX-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-

MERIDEL ~UA 9 AUIVARA 21T TALAA 404 1099 TARALL ARID ARS
Do pou accept all the terms of the preceding License Agreement? 1F you
zelect Mo, the setup will close. Toinstall H<-CODESYS V3.5 SPE Patch 4, =

pau must accept this agreement.

HX-CODESYS V3.5 SP Patch 4 - InstallShield Wizard [#235)| | HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard =
Choose Destination Location ‘ Select Features .

Select folder where zetup will install files. | h Select the features setup will install. | "h
Setup will install H<-CODESY'S 3.5 SP8 Patch 4 in the following folder. Select the features pou want to instal, and deselect the features you do not want b install
To install to this folder, click Nest. Toinstal to a different folder, click Browse and select Description
anather foder ~IHK CODESYS ’

W] CODESYS Corwerter EDtDESY? Gatewsay \:’2.3

A ateway [commurication

EODESYS Gsteway Jayer) for CODESYS 2.3

[WICODESYS OPC Server 3

Diestination Folder

C:A\Program Files'\Hx-CODESYS 247 GB of space required on the C drive

4.34 GB of space available on the C dive

< Back ][ Mext > l[ Cancel ] < Back ][ Mext > ][ Cancel

3-1
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HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard =

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard (mE3a)
Select Program Folder

Start Copying Files

Please select a program folder. Review settings betare copying files

Setup will add program icons ta the Program Folder listed below. Y'ou may type a new folder

Setup haz enough information to start copying the program files. 1f you want to review or
name, o select one from the existing folders list. Click Next to continue:

change any settings, click Back. If you are satisfied with the settings, click Mext to begin
Program Falder: copying files.

Current Settings:

Selected Features:
E isting Folder: Hx¥-CODESYS r
CODESYS Corwerter
— CODESYS Gateway
A CODESYS Contral Win V3 .
CODESYS OPC Server 3
CODESYS Gateway W2 3

Destination Folder: C:%\Program Files'Hx=<-CODESYSY .

4 M |+

< Back ][ Mest > J[ Cancel

< Back ][ Mext > ][ Cancel ]

HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard (mE3m] HX-CODESYS V3.5 SP8 Patch 4 - InstallShield Wizard

Setup Status Very important information

Hx-CODESY'S W3.5 5P8 Patch 4 is configuring your news software installation.

Compatibility Information o

Automation Platform

User Management (CD5-28943)
Important note for Automation Platform customers:
There is a behavioral change in the various
; ICommandManageriX.ExecuteXX() methods for those cases where the

user is not authorized to execute the command by means of the User
Mananement

have read the |nlcumat|ur.1j

() | have nat read the information yet

Cancel

It takes about 30 minutes to 2 hours to finish installation depending on the specifications of PC.

Several Microsoft components are necessary to be

_ .
installed for HX-CODESYS. If they are not installed

. . R HX-CODESYS V3.5 5P Patch 4 requires the following items to be installed on your
In your PC, the installation of HX-CODESYS stops computer. Click Install to begin instaling these requirements.
and a dialog appears.

Click [Install] at the dialog to extract from setup file. SIS || Gl

Instaling Microsoft .MET Framework 3.5 5P 1

Pending Microsoft Visual C++ 2013 Redistributable Package (x86)
Pending  Microsoft \MET Framework 4.0 Full

Installing Microsaft .MET Framework 3.5 5P1

( [T )

Cancel
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|3.1.3 Installation of USB driver

1. Plug in USB cable to CPU module.
USB cable is not included in the product.

To prevent communication error by noise, prepare USB cable with ferrite core.

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

°|! Installing device driver software % *
Click here for status.

z : = CAPS &
Jp 71 Aﬂgs e KAbA v A

3. Click [Close] in this dialog (skip to search the driver in PC).

:_,l' Driver Software Installation @
Device driver software was not successfully installed
Default xl\lo driver found

What can I do if my device did not install properly?

Close

4. Open [Device Manager], right-click on [Default] in [Other devices], and choose [Update Driver Software...].

<=4 Device Manager EI@

File Action View Help
e @ EHm e R &S

4 g2 admin-PC

s @ Batteries

b -8l Computer

1 Disk drives

- - B Display adapters

b - DVD/CD-ROM drives

> g IDE ATA/ATAPI controllers

b ﬁ IEEE 1394 Bus host contrellers
) Keyboards

b ﬂ Mice and other pointing devices
- B Monitors

- &¥ Network adapters

Other devices

Update Driver Software...
Disable
» 15 Ports (CO Uninstall
b D Processor
. [I® Security D Scan for hardware changes
> -4 Sound, vid Properties
b8 System d

- a Universal Serial Bus controllers

Launches the Update Driver Software Wizard for the selected device.
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5. Enter the below path and click [Browse] to install the USB driver.

@ [l Update Driver Software - Default

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files\HX-CODESYS\GatewayPLC\Drivel - Browse...

[¥] Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

=]

Cancel

6. Click [Install].

[=]
) i Update Driver Software - Default
Installing driver software...
e | — 3
[~7] Windows Security @

Would you like to install this device software?

MName: libush-win32
Publisher: 35-Smart Software Solutions GmbH

[T Always trust software from "35-Smart Software Install Don't Install

Solutions GmbH".

';jj' You should only install driver software from publishers you trust. How can [ decide which device
software ic safe to install?

7. If the installation is finished successfully, below dialog appears.

) U Update Driver Software - Lib Usk Device

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Lib Ush Device
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|3.2 Startup

Choose [Start menu]-[All programs]-[HX-CODESY S]-[HX-CODESY'S <Version>], then the start page is displayed.

9 HX-CODESYS V3.5 SP8 Patch 4

Basic Operations Latest News

5] New Project...

2 Open Project.
( Open Proje and select the

The current news channel might not be valid or your Internet

[{@ Open Project from PLC...

Recent Projects

Close page after projectload
Show page on startup

» HCoDESYS =
Fle Edit View Project Buld Orline Debug Tools Window Help

PwEHl&] | ¢ b5 |62 |t - (1 | | & | =

Devices - 2 x Ep] StartPage X ~

ion might be To change the 1, go to the

Last build: 0 i) 0 Precompile: Current user: (nobedy)

Click 2 icon or choose [File]-[New Project...] to create a new project file

appears. Choose [Standard project], enter new file name, specify location and click [OK].

=] New Project =)
Categories: Templates:
=
-1 Libraries .
3 Projects [ =

Empty project

N -LGEGNGER]  Standard project

with Applicatio. ..

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: Untitled1

Location:  C:¥Users¥10149111.GLOBAL¥Documents

Cancel ]

. Then New Project dialog box
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Choose CPU type and programming language and click [OK].
Available languages are as follows.

- Continuous Function Chart (CFC)

- Function Block Diagram (FBD)

- Instruction List (IL)

- Ladder Logic Diagram (LD)

- Sequential Function Chart (SFC)

- Structured Text (ST)

Standard Project (==

You are about to create a new standard project. This wizard will create the following
j objects within this project:
5

- One programmable device as specified below

- Aprogram PLC_PRG in the language specified below

- A cydlic task which calls PLC_PRG

- & reference to the newest version of the Standard li brary currently installed.

Device: [My-x64 (Hitachi-IES) -]

PLC_PRG in: [Ladder Logic Diagram (LD) -

[ oK ][ Cancel ]

Initial layout of the project is shown like this.

» Untitled113.project* - HX-CODESYS = Eem ===
File Edit View Project FBDAD/IL Build Onlne Debug Tools Window Help
=== =] B X AElab | AR B im0 8% =
Devices ~ 3 X fF) PLC_PRG x | | ToolBox - 3
= 5 Unotedizz - 1|  PROGRAM PLC_PRG S Gemeral
z VAR = i
@ gj]wce (My-x64) o o ow 0 [ Network
= PLC Logic fFF Box
=-1C} Application - - F Box with ENJENO
) Lory Marocer Variable declaration e
BH pLc_PRG (PRE) + Jump
= @ Task Configuration = 4reT Return
1]
=% MainTask | 4 Input
&) pLCc_PRG T Branch
ﬂi Local_inputs (Local inputs) T Execute
Ei Local_outputs (Local outputs) + Boolean Operators
‘A 2Phase counters + Math operators
a Single counters + Other Operators
A Interrupts . + Function blocks
. Editor
3 Pulse Train outputs + Ladder elements
& PWM outputs
Ei Expansion_units (Expansion units)
Devices
k4@ 100 B
o vl I, J o
Messages - Total 0 error(s), 0 warning(s), 0 message(s) * 0 X
Devices - |0 0 error(s) |® 0 warning(s) |ﬂ 0 message(s) | by
Description Project Object Paosition
a1~ . ] 3
'z Devices D POUs [E) Messages - Total 0 error(s), 0 warning(s), 0 message(s) @ Watch 1 @ Breakpoints
Last build: @ 0® 0 Precompile: » Current user: {nobody) INS Lnl Coll ch1

[Devices] and [Massages] window may not be shown at the first startup. They can be viewed with the menu [View]. If
[Devices] (device tree) is behind the [POUS] tab, click [Devices] tab to show it. Double-click on POU (PLC_PRG) to
open [Editor] and [Variable declaration].
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|3.3 I/O Configuration

|3.3.1 Scan For Devices for expansion units

If expansion units are used, actual 1/O configuration can be read out from connected CPU. This operation is not
necessary if only CPU unit is used.

Right click on “Expansion units” and choose “Scan For Devices...”. Then “Scan Devices” dialog appears. Click
“Copy all devices to project”.

- b

s |
: i FEpp—— | | L
[ [Expansion_units (Exp 1 CutF o s (=163
G Scanned devices

Devicename Devicetype

MIGRO_CAP_Analoe L0 MIGRO EXP. Analog O
MISRO_EXF_Analoe [0 MIGRO EXP.Analoe L0
MISRO_EXF_Analoe [0 MIGRO EXP.Analoe L0
Delete MISROEXF Analoe [0 MIGRO EXP.Analog L0

X
Properties...

J AddFolder...

Add Device...

Scan For Devices. ..

[] show differences to project

1
I [ Copy all devices to praject ][ Cloze |
)

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.

Instead of “Scan For Devices”, expansion units can be added manually by choosing “Add Device”.

'a. P outputs

m Excpansion_units (Expansion uniksh

¥ Cuk
Copy
> Delete

= Properties...

J AddFalder, ..

| Add Device. ..
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MICRO-EHV+ allows to expand up to 4 expansion units.

i Add Device X
Device:
Name: | MICRO_EXP 64 Digital 1 O

action: Wendor: <Al vendors =

Append device Insert device Plug device Update device
o or # e s Hame Wendor

Device: = m Miscellaneous
vendor: | <all vendors> bt m MICRO EXP.64 Digital IiC Hitachi-IES
Name \endar “erzion - m MICRO EXP.8-28 Digital Ij0 Hitachi-IES

= [ Miscellaneous . "
&i MICRO EXP.64 Digital /0 Hitachi-IES 3.5.3.40 m MICRO EXP.F\naIDg I'IIO Hitachi-IE5
&i MICRO EXP.G-28 Digital IO Hitachi-IES 3.5.3.40

&i MICRO EXP.Analog I/ Hitachi-IES 3.5.3.40

[ Cisplay all versions (Far experts anly}
[ isplay outdated versians

Information:

[ Mames: MICRO ExP &4 Digital /0
Yendor: Hitachi-IES

Categories: 5
Yersion: 3.5.3.40 %ﬂ
Order Number: =Y

Description: MICRO-EH Expansion unit 64 points Digital I/0

Append selected device as last child of
Expansion_units

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

[ Add Device l I Close

Configure expansion unit according to the list below.
Model names Device Names
EH-AG64EDR MICRO EXP. 64 Digital I/0
EH-D64E**
EH-A28EDR MICRO EXP. 8-28 Digital 1/0
EH-D28E**
EH-D16E**
EH-A14EDR
EH-D14E**
EH-DSE**
EH-AGEAN MICRO EXP. Analog I/O
EH-D6EAN
EH-AGERTD
EH-D6ERTD
EH-A4ERTD
EH-D4ERTD
EH-D6ETC
EH-D4ETC
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|3.3.2 Option board

Choose “Add Device” to configure option board.

3 K
=[] |pevice (My-xe)
= E] pd B cut !
DEs copy
=| ¥ Delete
=2 Properties. .
f tod sy add object b
.ﬂaj I;F ) AddFolder...
“ Sin| fdd Device... |

il Add Device E]

Name: ‘Option_Board |

Action:

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

Device:
Wendor: |<Allvendors> v| P
Drevice:
Name Wendor Wersion
= [ Miscellaneous Vendor: | <Al vendors =
ﬂi Option_Board Hitachi-IES 3.5.3.40
+ m Fieldbusses MHame Wendor

= [ Miscellaneous
[l option_Board  Hitachi-IES

[] Display all versions {For experts anly)

[] Display outdated versions

Infarmation:

m MName: Option_Board
¥endor: Hitachi-IES

Categories:
¥ersion: 3.5.3.40 %ﬂ
Order Number: =Y

Description: Option board

Append selected device as last child of
Device

&  [Vou can select ancther target node in the navigator whils this window is open.)

{ Add Device ] [ Close

Configure option board according to the list below.

Model names Device Names
OBV-NES Option_Board

OBV-485A

OBV-485TAl

OBV-485TAO

OBV-AIO

OBV-AIG Option_Board OBV-AIG
OBV-AIOG Option_Board OBV-AIOG
OBV-RTD Option_Board OBV-RTD
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|3.3.3 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” window appears.

L e J

<Emply > (::Er|
<Emply = {<Er
<Emoty = { <En

Update Device... |

=[] [pevice (EHY-CPU1 102)
=&l pLC Logic &b Cut
= 1':_,.- Application Copy
m Library Man.
PLC_PRG (P
= (8 Task Config) < Delete
@ MainTas Properties...
= ﬁj Basic (Basic)
£ <Empty= (<Er (5] Add Object »
K <Empty> (<En Add Device. ..
£ <Empty= (<Eq
£ <Empty= (<Eq
£ <Empty> (<Eq
E
E
E

Online Config Mode. ..

Choose one of the devices and click [Update Device] button. If necessary, click at “Display all versions (for experts
only)” and choose the certain device.

Wi/ Update Device El

Marme: | |

Action:

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

Device!
Wendor: ‘ <Al vendors> b

Mame Vendor Wersion
E EHY-CPU100G Hitachi-IES 3440
E EHVY-CPU1O0G Hitachi-IES 3.4.4.30
E EHY-CPU10ZS Hitachi-IES 34.1.2
E EHY-CPU1D0ZE Hitachi-IES 34,40
E EHY-CPUI0ZS Hitachi-IES 3441
E EHVY-CPU1025 Hitachi-IES 3.4.4.30
E EHY-CPU10ZS Hitachi-IES 3.4.4.32
E EHY-CPU10SL Hitachi-IES 3412
E EHY-CPUI0SL Hitachi-IES 3440
E EHV-CPLI10S1 Hitachi-IES 3.4.4.30
E EHY-CPU110Z Hitachi-IES 34.1.2
E EHY-CPUIL0Z Hitachi-IES 34,40
E EHY-CPUIL0Z Hitachi-IES 34,430
E EHV-CPU110Z2 Hitachi-IES 3.4.4.32
E MY-x40 Hitachi-IES 3.5.5.40
E MY-x64 Hitachi-IES 3.5.3.40

v

Display all versions {for experts only)

v Display all versions (For experts only)

isplay oubdated versions

InFormation:

m Name: MY-x40
¥endor: Htachi-IES

Categories: PLCs _
Version: 3.5.3.40 %ﬂ
Order Number: My-A400R /D400R[D400T(D40DTRS = (==Y
Description: Htachi-IES MICRO-EHY+ 40-pt (24-in, 16-0ut), Memory size:

1024KB, CoDeSys SP on RX6 processor

Update and try to preserye most information of
Device

#  (¥ou can select another target node in the navigator while this windaw is open., )

[ Update Device I [ 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.
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|3.3.4 I/0O address

I/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 I/0 module or right click and choose “Edit Object”.

ﬁ |Ln:n:a|_in|:|uh dlmmalinmuikeh Il e

ﬁ Local_oukp o Cut 1
" 2 Phase co Copy

Y Single cour

3 Interrupts
" Pulse Train| #% Delete
B P aukpy [

= ﬂj Expansion
0 micre

ﬂj MICRC =) add Folder...

[ mrcre

[ mrcre

m Ciption_Eo

Properties...

Dizable Device

Update Device. ..

a

] Edit Chject

I/0 Mapping window appears as below. Due to Motorola type byte order of RX processor, IEC address is not
started with 0.0 as follows. Since the bit humber shown at “Channel” corresponds to actual signal number, put
variable names according to the bit number.

[ Local_inputs x

{ Local inputs If0 Mapping §| Status || Information

Channels
Yariable Mapping Channel Address Twpe Default Walue  Unit Dezcription
= 4 %ID0  DWORD

" ) Bt %Ix3.0  BOOL FaLSE

| ) '
b Bit1 YIn3 1 BOOL FALSE

| ) '
b Bitz YeIn3.2  BOOL FALSE
b Bit3 YIn3. 3 BOOL FALSE
b Bit4 YeIn3 4 BOOL FALSE
EitS %IX3.5 BOOL FALSE

“

b Bit& YeIn3e BOOL FALSE
b Bit7? YeIn3.7  BOOL FALSE
a ] Bt Folnz, 0 BOOL FALSE
b Bit9 YeInZ.1  BOOL FALSE
b Bit10 YelnZ. 2 BOOL FALSE
b Bit11 YeInZ. 3 BOOL FALSE
b Bit1z YeInZ. 4 BOOL FALSE

| ) '
A Bit13 YeInz S BOOL FALSE

| ) '
b Bit14 YeInZ. 6 BOOL FALSE

| ) '
b Bit1S YeInz,7  BOOL FALSE
L g, J Rik1 & oLTV N [=TT] [ =0y F = =3
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Input any variable names in the field “Variable” according to your system.

45 Test_jnput_O @ Bit0 %30 BOOL
45 Test_input_1 @ Bit1 %Ixdl  BOOL
45 | ] Bit2 %Ix3.2  BOOL
4y Bit3 %833 BOOL

[ Local_inputs x

Local inputs L0 Mapping | Skatus | Information

Channels
“ariable Mapping Charnel Address Twpe Default Walue  Unit Dezcription
= o eserve DhWor
] WeI00 DWWORED R OWard O
(4% Test input 0 ) Eit0 %30 BOOL FALSE
_inpuk_| @
est_jnput_ i BIng,
% Test_input_1 @ Eit1 %Ix3d 1 BOOL FALSE
est_jnput_. i BIng,
% Test_jinput_2 @ Eit2 WIX3d. 2 BOOL FALSE
est_jinput_; i BIng,
% Test_jnput_3 @ Bit3 %IX3. 3 BOOL FALSE
est_jnpuk_: i wIng,
4% Test_input_d & Eit4 “elxdd4  BOOL FALSE
est_inpuk_! i wIng,
4% Test input S & EitS “elxd s BOOL FALSE
est_inpuk_t i wIng,
4% Test input_6 & Eit& “elxd e BOOL FALSE
est_inpuk_ i wIng,
4% Test input_7 & Eit7 Welxd 7 BOOL FALSE
est_inpuk_i i Wz,
% Test input_S & Eita elxz 0 BOOL FALSE
45 Test _jnput_o @ Bit9 wI¥z,1  BOoL FaLSE
4% Test jnput_10 @ Bit10 wINz,Z  BOoL FaLSE
45 Test jnput_11 @ Bit11 %Nz, 3 BOCL FaLSE
4% Test jnput_12 @ Bit1Zz wINz,4  BOOL FaLSE
4% Test jnput_13 @ Bit13 %INz,5  BOOL FaLSE
4% Test jnput_14 @ Bit14 LINZ,6  BOOL FaLSE
5 Test jnput_15 @ Bit15 oLI¥2,7  BOOL FaLSE
k M R R T J A [=H % of TV M D™l cCAal T

After defining variable names, they will be automatically listed up when it is used in all POU with assist of
auto-complete.

ted[zm l—

4| Test_input_0 ~
g Test_input_1

@ Test_input_2

@ Test_input_3

@ Test_input_4

@ Test_input_5

@ Test_input_a

@ Test_input_7

@ Test_input_3

@ Test_input_9 b

If a variable is already used (declared) in POU or global variable list, it can be taken by clicking [...] icon in 1/O
mapping window. ([E icon appears by clicking empty field.)

" GO

W Bl

@@ Application, GYL EMG_STOP
@@ Application, PLC_PRG,kest_ouk
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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/O address in this field according to data types. If it is remained as blank, the
variable will be mapped in memory area.

Auto Declare

X)

Scope: MNarne: Type:

| VAR v | |test_input_D | |BOOL v |
Object: Initialization: Address:

PLC_PRi [Application] v| | [ ]| |enezl |
Flags: Comment:

[ consTanT

CIRETAIN

[ ]PERSISTENT

Ok

J

Cancel

After clicking [OK] button, declared information is added automatically as below.

VAR

s T S T R

PROGEAM PLC_FRG

test_input 0 AT %Ix3.0: BOOL:
test_output_0 AT %0x1.0: BOOL:
EHD VAR

% Untitled]D.projects — EHY-CODESYS

File Edt Yiew Project FEDADL  Build

Online  Debug  Todls

Window  Help

b E & o 05 B | o [T 98 =
Devices - 1 x - « || ToolBox
=3 Lostiedio r 1 DROGRAM PLC_PRG A = General
= [ Device (My-x40) = 2 VIR . . [i Hetwork.
=l e ot ™ est suput 0 a7 400.0: Dows Declaration field Bl s
= £} application 4 test_output_0 AT 0X1.0: BOOL; IF Boi with ERJENO
) Library Manager 5 EFD VAR unn Assignment:
[ PLC_PRG (FRG) s — + Jump
= (24 Task Configuration 1 Return
=g mainTask 4 Input
8] PLCPRG v T Branch
[ Local_inputs (Local inputs) < 1 + Boolean Operators
[ Local_outputs fLacal sutputs) - N g = + Math operators
"3 2Phase courkers + Other Operators
test_input_0 test_output_0 5
‘3 single courters I — - - + Function blocks
3 Interrupts ‘ Ll ) + Ladder elements
"3 Pulse Train outputs
3 PWM outputs
= [ Expansion_urits (Expansion urits)
[ MICRO_ERP_Analog_I_O (MK
[ MICRO_ExP_Analog_I_O_L (f
[ MicrRO_ExP_analog_L_0_z (f
[ MICRO_EXP_Analog_I_O_3 (]
[ Option_Board (Option_Board)
&|4Q o0 @
2 >
Messages - Totally 0 error(s), 0 warning(s), 0 message(s) =
Build - @ Oerrorts) & Dwamingls) @ 0 messagels)
Description Project Object Position
< >
[) PO |5 Devices Precompile: o/ OK
Last build @0 &0 Precompile: 2 Current user: (nobody)
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I/O address example of 64 points basic / expansion unit

[ Input ] [ Output ]
Bit number BOOL LWORD Bit number BOOL DWORD
Bit 0 %I1X7.0 %ILO LSB Bit 0 %QX3.0 %QDO0 LSB
Bit 1 %I1X7.1 [} Bit 1 %QX3.1 ?
Bit 2 %IX7.2 Bit 2 %QX3.2
Bit 3 %1X7.3 Bit 3 %QX3.3
Bit 4 %IX7.4 Bit 4 %QX3.4
Bit5 %IX7.5 Bit 5 %QX3.5
Bit 6 %IX7.6 Bit 6 %QX3.6
Bit 7 %IX7.7 Bit 7 %QX3.7
Bit 8 %I1X6.0 Bit 8 %QX2.0
| | | |
Bit 15 %1X6.7 Bit 15 %QX2.7
Bit 16 %I1X5.0 Bit 16 %QX1.0
| | | | v
Bit 23 %IX5.7 Bit 23 %QX1.7 MSB
Bit 24 %1X4.0
| |
Bit 31 %I1X4.7
Bit 32 %I1X3.0
| | v
Bit 39 %I1X3.7 MSB
nternal 1/0O address example
Bit number BOOL BYTE WORD DWORD LWORD
Bit 0 %MX7.0 | %MB7 %MW3 %MD1 %MLO LSB
| | A
Bit 7 %MX7.7
Bit 8 %MX6.0 | %MB6
| |
Bit 15 %MX6.7
Bit 16 %MX5.0 %MB5 %MW2
| |
Bit 23 %MX5.7
Bit 24 %MX4.0 | %MB4
| |
Bit 31 %MX4.7
Bit 32 %MX3.0 | %MB3 %MW1 %MDO
| |
Bit 39 %MX3.7
Bit 40 %MX2.0 %MB2
| |
Bit 47 %MX2.7
Bit 48 %MX1.0 %MB1 %MWO0
| |
Bit 55 %MX1.7
Bit 56 %MX0.0 | %MBO
| | v
Bit 63 %MX0.7 MSB

Following 5 different codes access the same bit.

SMXT7.0:=1;
$MB7 :=1;
SMW3  :=1;
sMD1  :=1;
SMLO :=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. I/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 | Applications | Files || Log PLC settings | Users and
Application For IjO handling: Application w

PLZ setkings
Ipdate IO while in stap

Behaviour For autputs in Skop Set all outputs to default ¥

[ 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 "1/0 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

PLC settings

Ipdate I whils in stop .
O Actual output remains

Behaviour for oukputs in Stop kKeep current values L" after Reset warm/cold
\/

012348567

| test output_0 |—D DO0O00000
B 910111213141

[ T s83888888

L1E1? 181920212223

00000000

This is expected behaviour. If this setting combination is required, keep in mind this mismatching and
be careful to use.
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|3.5 POU and task

One application has at least one POU and one task as shown below.

= [ Device (My-x54)
= --El_l] PLE Lagic
---‘u' Application

ﬁ] Library Manager

[F] PLC_PRG (PREG)

- @ Task Configuration
=58 MainTask

----- & pLC_PRG

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.

= [0 Devics (My-xed) Add PO |§|
=20 PLC Logic o
=N Applicakinn
# o cut @ Create a new POU (Program Crganization Unit)
- Copy
=g ) Paste Marne:
¥ Delete |POU |
[ Local_ng -
= iEs...
(1 Local_ou| = A Eis Tvpe:
'3 2Phase {1 Add Object Y| & application... ®Program
~"& Single co ) Add Folder... @ RO )
~"& Interrup ) ) Function Block
% Pulse Tra Add Device. .. % DUT...
Y _ Extends: | |
Pl oLl Insert Device, ., “ Global Yariable List...
= e ; 0
ﬂj ﬂ?pi:;l; Scan For Devices. .. Image Pool. .. Implements: | |
[ mcr (7 Edit Object 2 Interface... fccess specifier:
% MICK Edit Cbject With. ., ﬂ Nebwark Wariable List (Receiver). ..
ﬂj Option E q Login “ Metwork Variable List (Sender)... Uletfod e anize o lerigjage:
pHon_t Ladder Lagic Diagramn (LI
T Persistent variables...
|@ FoL... || ) Function
Return bype: |

Implementation language:
Ladder Logic Diagram (L) w
Continuous Function Chart (CFC)

page-otiented

Instruction Lisk {IL)
Ladder Logic Diagram (LD
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Task
POU does not have information how to execute POU. This information is handled by task.
Put priority, choose type of task and add or remove POU accordingly.

£ MainTask x -

Configuration

Priority { 0,.3 ) 1
Type

Cyclic v Interval (e.q. t#200ms)y:  |t#20ms

W atchdog
[JEnable

Time (&.g. B#200ms);

Sensitiviby:

gk Add Call 3 Remove Gall (& Ghanee Gall *=0pen POL
POU Camment

PLC_PRS

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”. If the execution
time of user program exceeds 80% of cycle time of the task, then CPU stops with processor load exception
detected (error code 25).

Event task
The task will be started as soon as the variable defined in the field gets a rising edge.

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 3ms of sleeping time is added at the end of each cycle for other tasks to be executed properly.

Actual cycle time of each task is monitored in Task configuration as below.

Task Configuration X

Properties | Swstem Events | Monitor

Task Status IEC-Cycle Count | Cycle Count | Last Cycle Time (us)  Awverage Cydle Time (.. Max. Cycle Time (us)  Min, Cycle Time (us)
MainTask Valid a5 15174 6000 6023 11000 6000
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|3.6 Variables

|3.6.1 Data memory

In HX-CODESYSS 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|

[~ PERSISTENT

Scope: Mame: Type:

v| st T R
Ohiject: Initialization: Address:

|PLC_PRG [Application] ~| | e

Flags: Comment:

[ CONSTANT

[ RETAIM

oK | Zancel

Item Descriptions
Scope Choose “VAR” in normal use. If global variable is used, choose “VAR_GLOBAL”.
Refer to section 3.6.7 Global variable for further information.
Name Variable name is defined. Refer to section 3.6.3 Available characters for variable names.
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 1/0 address. HX-CODESY'S 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 section 3.13 Run / Stop / Reset)
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 section 3.13 Run / Stop / Reset)
Bit access

Any bit data in integer type data can be accessed by adding suffix dot and number (decimal 0 to 63).

Example Login display
wTest :=5; €— WORD type (16 bits) wTest[1ed0005 | :=5;
wTest.0; wTes 1680005 |. OTRUE]:
: : wTest[1680005 | IFALSE:
wTest. 15 | e oot ype (1 bi) e t[TeA0005 |
wTest. 2; wTest]1640005 |. Z[TRUE];
wTeat. 3; wTe s t[16#0005 |. 2FALSE:
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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.

Auto Declare

Scope: Marne: Tvpe:
|var |dwiTest [DWORD ~| =
Cibject: Initialization: Address:

Flags:

|PLC_PRG [Application]

Corment:

J MDD

[~ COMSTANT
[~ RETAIM
[~ PERSISTEMT

oK | 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
dwTest AT %MD10: DIWORD ;
wlest_H AT :MIT=0: WOBD;
wlest L AT :MIZ1: WORD;

EHD VAR

Login display

Exprezzion Type Yalue
i@ dwTest D' ORD 16#12345675
i wlest H WORD 16#1234
i@ wlest_L WORD 165675

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 %MBO to %MB16383
WORD %MW0 to %MW8191
DWORD %MDO 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.

Supported characters

Types Supported Remarks

Numerical 0 to 9 Not allowed to begin with numeric characters.
Alphabetical a toz, A to Z

Symbol _ Trailing underscores are not allowed.

Examples 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.

|3.6.4 Numeric literals

Numeric literals are specified as follows.

Types Examples Applicable for
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 241110 0000 Underscore is ignored
Base 8 8#377 8#340

Base 16 16#FF 16#ff 1641234 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)
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|3.6.5 Data types
HX-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 0to0 4,294,967,295
10 DWORD Bit string of length 32 32 0 to 4,294,967,295 (16#00 to 16#FFFFFFFF)
11 REAL Real numbers 32 +1.175494351 E-38 to 3.402823466E+38
010 4,294,967,295 ms
1 TTME Duration ” Unit : »d”: days, “h”: hours, m minutes,
“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 | 8xn | 1 to 255 char.
character string
15 LINT Long integer 64 | -263 ~ 2631
16 ULINT Unsigned long integer 64 | 0to254-1
17 LWORD Bit string of length 64 64 | 0to254-1
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
’1 LTTME Long duration 64 Unit :“us”: microseconds, “ns”: nanoseconds
EX. LTIME#1000d15h23m12s34ms2us44ns
” HSTRING Variable-length double-byte 16xn
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

Scope:

AR »
Ohject:

PLC_PRG [Device: PLC Logics ¢ %
Flags:

[JconsTaMT

[CIRETAIN
] PERSISTENT

Mame:

test_input

Initialization:

Comment:

X
Type:
BOGL v
address:

0K l [ Cancel ]

Click [OK] button, this variable is registered in declaration part of POU as below.

Devices

=5 ntitledio
=[] Device (My-x64)
=&l pLC Logic

1] pLC

- &

ﬂj Local_oukpul
% 2 Phase cou

e Single counk
'E!. Interrupts

=1L} application
m Libraty Manager

_PRG (PRG)

= @ Task Configuration

MainT ask.
] pLC_PRG

ﬂj Local_inputs {Local inputs)

ks (Local oukpuks)
nters
ers

" Pulse Train oukpuks
2 PwWM oukpuks
m Expansion_units (Expansion units)

4] PLC_PRG X

1

Lo T S T )

FROGEAM FLC_FRG
ViR

test_input: BOOL
EHD VAR

tLest_input — & —
rrr —

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 in all POUs, “Global Variable List” must be created by right click on
Application as below.

application. ..

=[] Device (My-x64)
=Bl PLC Logic
= Applical
Libra Cut
-5 Copy
4 Paste
Lo P Delete
(i Local_inputs §
(@ Local inputs =) Properties...
ﬂ'i Local_output:
-8 2Phase coun|}'§| Add Object
A Single counte ) addFolder...
- Inkerrupts )
<& Pulse Train o Add Device. .
o T outputs Insert Device. ..
m Bxpansion_u Aran For Devires. ..

Data Server...

ouT...

Global Yariable List...

el B o

Traznz Danl

Devices * o X
=G Uhétiadtd (=]
= [ Device (My-x6d)
=& pLC Logic
-‘u Application

@ o
m Library Manager
[f] PLC_PRG (PRE)
@ Task Configuration
= Qfﬁs MainTask
-8 PLC_PRG

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 |z|
Scope: MNarne: Tvpe:
Scope: ‘ WAR e || Jeest_inputz | [pocL ~[=]
VAR (¥ Object: Initialization: Address:
None |PLC_PRG [Device: PLC Logici s v | | L | |
WaR Flags: Comrmenk:
VaR_IMPUT [JconsTanT
WaAR_OUTPUT [C]rETAIN
YAR_IM_OUT [C]PERSISTENT
VaR_TEMP
VAR STAT
YAR GLOBAL [ ok ][ cancel

New variable name “test_input2” is registered in GVL as below instead of POU.

Devices

PLC_PRG

=5 infitiedio
=[] Device (p-xa4)

=& pLC Lagic
'O Application

= X

I

1| VAR _GLOBAL

L

EHD VIR

GYL X |

teat_inputZ: BOOL:

>m Library Manager

] PLC_PRG (PRG)

-@ Task Configuration
= Sﬁs MainTask.

] PLC_PRG
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|3.7 Configuration

Open device window and set CPU’s parameters in Configuration tab.

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
Default Gateway to set back to “No” after downloading.
Ethernet port Link speed /
Duplex mode
Change IP information No IP information is not downloaded when application downloading.
Yes IP information is downloaded together with application.
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.
Digital Filter Digital filter is applied on the input of both basic unit and expansion units. The setting
range is 1 to 40 and this function works with the value multiplied by 0.5ms.
Battery error detection Enable MICRO-EHV+ detects battery error (error code 71).
Disable MICRO-EHV+ does not detect battery error (error code 71).

Default settings

] Device x

Communication Settings | Applications | Files | Log PLC settings | PLC shell || Users and Groups | Access Rights | Configuration

Farameter Tvpe Walue Default Walue  Unit
@ IP Address STRING 19z.168.0.1' '192,165.0.1'
# Subnet Mask STRIMNG ‘255,255, 255.0' ‘255,255, 255.0'
i Default Gakeway STRIMG '0.0.0.0' '0,0.0.0'
@ Ethermet port Link speed | Duplex mode Enumeration of BYTE Auko Meqaotistion Auko Meqgatiation
@ Change IP information Enumeration of BYTE Mo Mo
@ Stop switch definition Enumeration of BYTE Reset warm Reset warm
& Digital Filter BYTE(L. .40 4 4 x 0.5 [ms]
i@ Batkery error detection Enumeration of BYTE Enable Enable

- 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.

- When the communication speed of connected device is Auto Negotiation, be sure to set Auto Negotiation in
MICRO-EHV+ also.

- Do not set network address (host parts 0) nor broadcast address (host parts 255). It is possible to set, but CPU will
detect an error and message will be stored in the log.

- Do not set illegal subnet mask such as 255.255.253.0. It is possible to set, but CPU will detect an error and message
will be stored in the log.
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|3.8 Communication settings

How to configure
Double click on “Device (MV-xxx)” or right click and choose “Edit Object”.

Lin
[ [pevice (My-xe4)

=1l FLC Logic
= "'J Application
ﬁ] Library Manager
[T] PLC_PRG (PRG)
= @ Task Configuration
=58 MainTask
] PLC_FRG

“Device” window will appear as below. Choose “Communication Settings” tab and click “Add gateway”.

/" [] Device x -

Cormmunication Settings |F\pplications Files | Log || PLC settings || PLC shell | Users and Groups | Access Rights | Configuration | Task deployment || Status | Infarmation

Select the netwark path to the controller:
|Gateway-1 L |

Add gateway...

Filker :
Target 1D b

Sarting order :

Marme w

“Gateway” window will appear. Click “OK”. Sine the communication type between HX-CODESYS and gateway (in
PC) is TCP/IP, displayed driver name is “TCP/IP” regardless of CPU’s communication types.

Mame: |Gateway-1 |

Drriver: |TCP,|'IP w |

IP-Address localhost
Port 1217

The setting 'TP-Address’ can be used to specify an IP Address for the
gateway, This is useful if wou want to connect to a remote gateway running
on another PC or device,

By default, this setting is localhost' to directly connect ko the gateway on
wour PC,
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The gateway is displayed as below. Click “Scan network” to search available device in the network.

Select the network path to the controller;

Gateway-1 ~
)‘"fo Gateway-1 Device Name:
Gateway-1 = add qatonay... |
TCRIIP
IP-Address:
Port: Filker :
1217 Target ID L
If CPU is found, it is displayed as below. Click ““Set active path” to choose as the target device.
Select the network path to the contraller:
Gateway-1:0025,.8001 hd
= ,-",-o Gakteway-1 (scanning...) Device Name: ~
[Tl [MICRO-EHv+ [D025.6001] | MICRO-EHY+
Device Address:
00Z25.B001
Targek ID:
164107000068
Target Name: Filter :
MICRO-EHY4-
Target CPU is activated. Communication settings are completed.
Select the network path to the controller:
Gateway-1:0025,6001 v
= ,-f,-o Gateway-1 Device Name: ~
[l MICRO-EH¥+ [0025.8001] {active) | MICRO-EHY+

Device Address:
0025,B001

Target ID:
16# 10700006

Target Name:
MICRO-EHYH

CPU name Target ID

MV-*64** 16#10700006
MV-*40** 16#10700007
MV-*20** 16#10700014

Filker :

Target ID L

- Even if both Ethernet cable and USB cable are connected, only the first detected device is displayed.

If the filter is changed from “Target ID” to “None”, all types of devices in the network are found.

- At the first time after USB driver installed, it could fail to found MICRO-EHV+ correctly in case of Window 7.

In this case, login with Ethernet and then login with USB.
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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 HX-CODESYS for further

information about programming.

Several ways are available to add contact or coil to POU as below.

1
Contact
- Drag from ToolBox to [Start here].
- Menu [FBD/LD/IL]-[Insert Contact] .

- Right mouse click [Insert Contact]
- Shortcut key [Ctrl + K]

Coil

- Drag from ToolBox to [Add output or jump here].
- Menu [FBD/LD/IL]-[Insert Coil]

- Right mouse click [Insert Coil]

- Shortcut key [Ctrl + A]

<L

Start here

To |:||EI 0o

zeneral

Boolean Operators
Math operators
Other Operators
Function blocks
Ladder elements
[ Metwork,

I [

1 F Contact
1T Megated contact
lp ol Parallel contack

4l Parallel negated contack

& ¢rcol

|Add output or Jjump here|

Auto Declare
Scope:! Mame: Twpe:
<1 et jpoot <l
Object; Initialization: Address;
|PLC_PRS [Application] = | o]
Flags: Comment:
[ CONSTANT
[ EETAIN

[~ PERSISTEMT

o]

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.

h¥] PLC_PRG
1 PROGEAM PLC_PRG
= 7 VAR
3 test_input: BOOL;
4 test_output: BOOL;
c EHD ViR

=
@
=
=
[
[T

B

test_input

test_output

1 [

]
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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.

Lest_input

testl

TON_instl

1 [

test_input

/[

Cestl

I][I[%

testl

TOH

ET

oF =<

Cut

Copy

Deleke
Browse

Insert Conkact
Insert Megated Conkack

Insert Conkact {right)

test_output

— ET_TONL

Insert Conkact Parallel (below)

Insert Megated Conkack Parallel (helow)
Insert Cantact Parallel (abowe)

Paske contacts

Megation

Edge Cekection

testz testd

TON_instl

[

/1

testl3

[ 1 [

T#2. 53 —

TOH

{1

test_output

— ET_TON1

{1
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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 -------
bypify code ...

€ Cannot comvert bype 'THNT' bo bype 'BOOL
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.

Dezcription
------ Build started: Application: Device, Application -------
Eypify code ...
Compile complete -- O errors, 0 warnings

If no application is in the CPU, this message appears. Click [Yes] to download.

EHV-CODESYS x|

i" application Application doss nok exisk on device . Da vou wank to create it and
- proceed with download?

= w ]

If unknown version of application is in the CPU, this message appears. Click [Yes] to download.

EHV-GODESYS 3

i" Inknown wersion of Application ‘Application’ on target: Do wou wank ko perform a
- download and replace the application?

=
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When logging in successfully, green circle icon is displayed at [Device]. If connected expansion units are matched

with configured ones, green icon is displayed at each expansion unit also. If any mounted 1/0 module is mismatched,
red triangle icon is displayed at mismatched module as below (right side).

Devices « 0 X Devices ~ 0 X
= Uhitiedia (] = Lhtikedio [~]
= m Cevice [conmectad] (MY-x64) = m Cevice [connecked] (MY-x64)
=&l PLE Lagic =&l PLEC Logic
= "', Application [stop] = ":; Application [stop]
m Library Manager Library Manager

HF] PLC_PRG (PRG)
= @ Task Configuration
=28 MainTask
] PLC_PRG
ﬂj Local_jnputs {Local inputs)
ﬂj Local_outputs (Local oubputs)
" 2 Phase counters
b Single counters
e Interrupks
% Pulse Train oukputs
'!. PYWM outputs
ﬂj Expansion_units (Expansion uniks)
[ micro_Exp_analog_I_0 (MICRO

Online monitoring
After login, actual status of variables are shown as below.

hr PLC_PRG

HF] PLC_PRIG (PROG)
= @ Task Configuration
= @ MainTask.
& PLC_PRG

ﬁ Local_inputs (Local inputs)
ﬂj Local_outputs (Local oukputs)
% 2 Phase counters
e Single counters
‘!- Inkerrupts
% Pulse Train oukputs
'E. PWWM outputs
ﬂj Expansion_units (Expansion units)

[ mMIcrRo_ExP_analog_I_O (MICRO
A MICRO_ExP_64_Digital_I_0 (MICH

- X

Device.Application.PLC_PRG

Expressioh Type Prepared value Comment =
@ test_input BOCL =
@ teskl BOOL E"

o
@ testz EBOOL —
@ best3 EBOOL
@ testd ECOL L]
1 TON_instl
teat_input testl testZ testd TOH test_output
I Il
Ll ] {0 [ m i D
ET —ET_TON1
testl
Il
(]
T#z. 55 —FT
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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.

F PLC_PRG - X

Device.Application.PLC_PRG

Expression Tvpe Prepared value Camment =
@ best_input BOOCL =
@ testl BOOL &
o
@ testz EOCL =
@ tests ECOL
@ testd EOCL TrUE v
.................. = TON_instl
test_input teatl testa testd TOH test_output
| Il
Ll (] 1] 8] m @ 0 D
ET —ET_TON1
testd
I
(]
T#2. 53 —PT
@ Write values Ckrl+F7
- Fr PLC_PRG - X
Device.Application.PLC_PRG
Exprezsion Tvpe Prepared value Comment ~
@ test_input BOOL
@ beskl BOOL
@ test2 BOOL B
@ test3 BOOL
» tosts — 3
i TON_instl
test_input testl Lesti teztd TOH Lest_output
[ (il Ll [ N ﬁ 0 [
ET [-ET_TON1
test3
||
U
T#Z. 5 —PT

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: Only incremental program is downloaded without CPU stop.
Login with download: Whole the program is downloaded. CPU is forced to stop.
Login without any change: New program is not downloaded.

EHV-CODESYS X

i l | The code has been changed since the last download, What do you wank ko daov

(= L agin with anline change,

() Login with download.

() Login withaut any change.

(o)1 l [ Cancel




Chapter 3 Programming

|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.

N} HX-CODESYS

CODESYS

| Referenced devices *

| Referenced libraries *

Source upload. ..

CPU

FLASH

Source

| Referenced devices *

| Referenced libraries *

| Download information files *

| Visualization Profile *

|
|
| Download information files *| > -
|
|

User program

Bﬂ Build 'Application
|
|

Application l:

-

-
-

*: Optional

ﬂ Clean all X

(Delete) Not possible to
upload application

Source download. ..

Create boat application

(Compiling) ///—-

f_;ﬁ Login

-

| —

| Visualization Profile *

| User program

___.| Boot application |

RAM \V4

?“_| Application |

B 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 Lagic]

===

/| Createimplicit bootapplication on download
/| Create implicit boot application on Online Change

Remind boot applicationon project close

Commen | Application build options | Build | Bootapplication | Access cont) * |
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|3.12 Source Download / Upload

Besides boot application, source file can be saved in the CPU, 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.

?

* Compiler warnings
% Page Setup
Security

SFC

% Source Download

& Static Analysis Light
€3 Users and Groups
] visualization
@ Wisualization Profile

Additional files

[ Download information Files
[] vuibrary profile

[] referenced devices

[[] referenced libraries

[ wisuslization Profile

[0]4

I

Cancel ]

archive,

rhange

X

x|

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 HX-CODESYS is not able to verify program identity. It is possible to login after
downloading, but CPU must stop at that time.

3
Not possible to login

(a) (b) (c)
HX-CODESYS HX-CODESYS HX-CODESYS
Source file
/D N
_'r_;g b \:;3 ; m
CPU CPU CPU
FLASH FLASH FLASH
Source file Source file
Download info.
Application Application Application

without program
downloading
(CPU stops).

3-33
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|3.13 Run / Stop / Reset

Run/Stop

CPU can be started with HX-CODESYS or Run/Stop switch on the CPU, but remote controlling with HX-CODESYS
is not allowed when the Run/stop switch is in Stop position as shown below.

Switch position

User operations STOP RUN
Stop with HX-CODESYS g Stop (no effect) Stop
Run with HX-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
HX-CODESYS is connected, “Exception” indication blinks until this status is cleared. This exception status is cleared
only by “Reset” operation. HX-CODESYS has 3 different types of “Reset” operation: Reset warm, Reset cold and
Reset origin. All of them can initialize exception status, but behaviors 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 behavior of original “Stop” for existing Hitachi PLC.

Parameter
@ IP Address
@ Subnet Mask,
# Defaulk Gatevway

@ Ethernet port Link speed [ Duplex mode

& Change IP information

I @ Stop switch definition I
& Cigital Filter
@ Battery error detection

Tvpe

STRING

STRING

STRING

Enumer ation of BYTE
Enumer ation of BYTE
Enumeration of BYTE
BYTE(L..400

Enurmer ation of BYTE

Walue
192.165.0.1'
‘255, 255.255.0°
'0.0.0.0

Auko Negokiation
Mo
Reset warm
4
Enable

Default Walue
192, 163.0.1'
‘255,255, 255.0°
‘n.0.0.0

Auko Negotiakion
Mo

Reset warm

4

Enable
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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” | [ Myl E25E FErs LS & L | CPU “Receive”

[ CPU “Send” ]
Right click on “Application” of send-CPU and choose “Network Variable List (Sender)...”.

Untitiear Choose “UDP”
= m Sender (My-x64)
=2l PLC Logic
= Applicatinn E a
© ppl_il;:ar % o Add Metwork Variable List (Sender)
PLC_P Copy
= [ Taskq “ Create a global wariable list ko send via a network
- % 1 {Use object properties to edibAettings)
| ¥ Delete

1
Local_inputs {L| =
([ Local_inputs ¢ [, Propetties...

m Local_outputs Marne:
" 2 Phase counteH‘E Add Object L4 a Application. .. |N\|'L / |
3 oo o | osasaner. ’
3 Fuke Tranout %] our. bietwork type: (| WECNNNN ~ | settings...
% E:’:;'::;Dt:uii Global Yariable List... Task: IlMainTask w |I
= @ Resvergnxany praae Fock. List idertiir:
=B PLC Logic 7 Edit Object =0 Interface... =
- a %Dlici;:‘:” Edit Object With. .. @ Metwork Variatle List (Recsiver)... Pack variables
pLc_pl %% Logn |@ nistwork variable Uit (Senden)... | [] Transmit checksun Free to choose one of available tasks
|| Acknowledgement

= ﬁ Sender (MY-x64) [+] Cyelic transmission Interyal: T#50ms
= El] PLC Logic [] Transmit on change Mirirmum gap: I:l

= u gplicﬂtiﬂn [] Transmit an event Yariahle: I:I
MWL

ﬁ] Library Manager
PLC_PRG (PRE) <:|
= @ Task Configuration

=gk MainTask
& PLC_PRG

Add l [ Cancel

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 HX-CODESYS for further information.
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In this sample, one global variable “test_var” is defined and one-line program is written in POU as below.

- “ NYL X ~|E] PLC_PRG
- 1| VAR GLOBAL 1| PROGRAM PLC_PRG
z test war: INT: £l VAR
3 EHD VIR I Elm_‘l.l']m

1 Lest_War = test_wvar + 1;

[ CPU “Receive” ]
The next step is configuration for receiving CPU. Right click on “Application” of Receive-CPU and choose “Network
Variable List (Receiver)...” Be sure to check if Sender is properly set as configured list above.

1 Lintitied! o Add Network Variable List (Receiver)
+m Sender (My-x64)
=[] recei TY-x40
ﬂj_@??:zrl_( ] x40 “ Create a global variable list received via a netwark
| AUQ'I_C i (Use object properties to edit sektings)
3 el
L 4 cut
& Copy
=@ Mame:
H Bl Paste
5. |N\-'L| |
. Delete
; Task:
m Local_inp Properties. ..

(1) Lacal_aut |I'\"IainTask b |

% 2Phase cﬁj Add Object 4 | a Application. ..

:: IS":gle cot ) add Folder... @ Dataserver.. Sender:

neCerrupl 0 [ i

% P Trs add Device. .. % ot ||N‘u'L [Sender: PLC Logic: Application] v I

B WM out Insert Device... @ Global Variable List... Import Fram file:

[ Expansio Scan For Devices. .. Image Poal... | |

Dq Edit CObject =0 Interface...
Edit Object With... |? Metwork Yariable List (Receiver),.. |
Set Active Application “ Metwork Yariable List (Sender)...

= ﬁ Receiver (My-x40)

=2l PLC Logic
= a Application

ﬁ] Library Manager [ add | [ Cancal

|8 PLC_PRG (PRa)
= [4 Task Configuration
=38 MainTask

----- & pLC_PRG

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).

= ﬂi Sendar (MY-x64)
=[] PLC Ladic
= ’:; Application
@ L
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=2 MainTask
& PLC_PRG
Eﬂ Local_inputs (Local inputs)
Local_outputs {Local outputs)
2 Phase counters
Single counters
Inkerrupks
Pulse Train outputs
P\WHM oukputs
Expansion_units {Exp.
= ﬂi Receiver (My-x40)
=B pLC Logic
= ":; Application
m Library Manager
L
PLC_PRG (PRG)
= @ Task Configuration
=g MainTask
& PLC_PRG

Active

(R o o

Sion units)

Cut

Copy

Delate
Properties. ..

add Object 3
Add Folder ...

Edit: Ohject
Edit Object with...

Set Active Application |

=1} |Applicatinm.
Lif
@n
PL
= @ T4
= ..ok 'x
ﬂ‘i Local_inpu
[ Local_outp &3
) 2_Phase e
2 Single cou
‘3 Inkterrupks
% Pulse Trair
" PWM outp
ﬂ‘i Expansion]
|
%

Lagin

= m Sender (My-x64)
=-[E PLC Logic
= ACF Application
@ L
m Library Manager
PLC_PRG (PRI
= @ Task Configuration
=58 MainTask
B PLC_PRG
m Local_inputs {Lacal inputs)
ﬂ‘i Local_autputs (Local outputs)
% 2 Phase counters
b Single counters
2 Interrupts
" Pulse Train outputs
'& PYWM outputs
m Expansion_units (Expansion units)
= ﬂ‘i Receiver (My-x40)
=0 PLC Logic Active
= ':; Application
m Library Manager
@ L
PLC_PRG (PRI
= @ Task Configuration
=38 MainTask
& PLC_PRG

You can see the variable “test_var” is counting up in the global network variable list in the Receive-CPU.

= ﬂj Sender (MY-x64)
=Bl PLC Logic
= ’:; Application _
e 77

m Library Manager

PLC_PRG (PRG) - o _

= @ Task Configuration
=58 MainTask
B pLC_PRG

ﬂi Local_inputs {Local inputs)
Local_autputs {Local outputs)
2 Phase counters
Single counters
Inkerrupks
Pulse Train outputs
PYM oukputs

o o o o

ﬂ‘i Receiver [connected] (My-x40)
=&Y PLC Logic
= f:; Application [run]
Library Manager _
@ ----"7 77
PLC_PRG (PRG)
= @ Task Configuration
=8 MainTask
& PLC_PRG

Expansion_units (Expansion units)

\
> 1
2 @ ML X :
= 1| VAR GLOBAL I
1
' z test_wvar: IHT: !
' 3 EHD VAR !
N T ll_____ J
I’ _________________________________________ e
i |E] PLC_PRG !
1
4 1 PROGRAM PLC_PRG '
1
L £ !
1
' ll test_var := test_wvar + 1; |
1
\

@ NYL

Expression

@ test_var

Commen | Link To File | Build

o |f any parameters of global variable list is changed,
be sure to execute “Clean” or “Clean All” before login.

e If more than 2 global variable lists are configured,
be sure to set another “List identifier” in ascending order.

Mebwork bvpe: | LDP

Task: MainTask

AY
1
:
1

Receive.Application.N¥L |
1
1
1
1
1
1

1 Counting up

Access control

w Settings...

W

I List identifier: |1

3-37
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|3.15 Modbus-TCP/RTU

|3.15.1 Introduction

Supported function codes are shown in the below table.

Modbus-RTU Master | Modbus-RTU Slave
Modbus-TCP Master | Modbus-TCP Slave
0x01 01 Read Coils X -

16# 10# Function code

0x02 02 Read Discrete Inputs X -
0x03 03 Read Holding Registers X X
0x04 04 Read Input Registers X X
0x05 05 Write Single Coil X -
0x06 06 Write Single Register X X
OxOF 15 Write Multiple Coils X -
0x10 16 Write Multiple Registers X X
0x17 23 Read/Write Multiple Registers X X

X = Supported, - = Not supported

Modbus command processing is executed in bus cycle task, 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
Camrmunication Setkings ] Applications ] Files ] Log l PLC s
application For I handling: |.ﬁ.pplicati|:|n j

PLC settings
Iv Update I0 while in stop

Behaviour for oukputs in Stop Set all outputks to defaulk j l_

[ Update all variables in all devices

Bus cyile aptions
Bus cycle kask =unspecified = j

When using Modbus-TCP slave or Modbus-RTU slave, be sure to send correct messages from master according to
the Modbus specifications, otherwise slave could fail to respond correctly.
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|3.15.2 Modbus-TCP master (client)

Modbus-TCP master function is supported by CPU ROM VER.3.5.3.42 or higher version.
Right click on “Device” and choose “Add Device...”.

. . [ Add Device =)
“Add Device” window appears.
Name: Ethernet_1
Click “Ethernet” and [Add Device] button. cton:
© Append device () Insert device () Plug device () Undate device
Dewvice:
Vendor: §é EEQSEE -
[ | Device (My-xa4) Name erdor Version
Cut ] + iscellancous
=20 PLC Logic & 4 g:g.dh”usm
\ ) Copy i g CANbus
- r“"} Applica + .,,'&Z::ECAT
m Libl’: Paste = H@# Ethernet Adapter
m Ethernet 3F - Smart Software Solutions GmbH ~ 3.5.6.0 N
@ PLC X Delete . = EtherNet/IP N
. ) + ke Modbus aime
={2 Task [z Properties... i
*- #% Profinet I0 + i
= i) Add Object ’ 5§ cacor [ miscellaneous
) Add Folder... @) SRum by category = ﬂj Fieldbusses
[] DisPay all versions (for experts only)
I Lcu:al_lnputs| Add Device. . 7] Displaurdsted versions +-tAaN CANBus
m LCIIZB|_DLIt|:ILI X Information: —
. Insert Device... @ womeNoemet F I}aai EtherCAT
Vendor: 3Y - Smart Software Solutions §m
Categories\Ethernet Adapter
Version: 3570 = - Ei Ethernet Adapter
;::::dsclcctedde as last child of m E’thernet
®  (Youcan select anothearget node intHe |
\ +.- — EtherNet/IP

+

Kt Modbus
\ +- £ Profibus

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

Mame
"% 2 Phase counters
= Fieldb
» Single counters ﬂi IeldDbusseEs
% Interrupts +.. 4= EtherNet/IP
=M Modbus

% Pulse Train outputs

% PWM outputs =Wt Modbus TCPMaster

ﬂj||‘~'1c:u:|l:uus TCP Master
=Wt ModbusTCP Slave Device
ﬂj ModbusTCP Slave Device

ﬁ Expansion_units (Expansion units)
ﬂj |Eﬁ'1v.=_rnet (Ethernet)

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.

" 2 Phase counters

- Single counters Mame

2 Interrupts = m Fieldbusses

" Pulse Train outputs =M Modbus

3 PWM outputs =Wl Modbus TCP Slave

m Expansion_units (Expansion units) ﬁ | Modbus TCP Slave

= ﬁ Ethernet (Ethernet)
m |Mod|::us_TCP_Master (Modbus TCP Master)
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"% 2Phase counters
2 Single counters
'a. Interrupts
"2 Pulse Train outputs
& PWM outputs
ﬂj Expansion_units (Expansion units)
= ﬂj Ethernet (Ethernet)
= m |Modbus_TCP_Master (Modbus TCP Master)
Ijj Modbus_TCP_Slave (Modbus TCP Slave)

[l Modbus_TCP_Slave_t (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 o0z

Open “Modbus Slave Channel” tab and click “Add Channel...” to add function codes.
[] Modbus_TCP_Slave

MadbusTCP Slave |; Modbus Slave Channel i modbus Slave Init | ModbusTCPSlave Configuration | ModbusTCPSlave IO Mapping | Skatus || Information

Mame  Pccess T. Trigeer READ Off. Length | Error Handling WRITE Offzet Leneth  Comment

Add Channel. .. ] [ Delete. .. ] [ 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.

ModbusChannel EJ
Chaninel
Mame
Access Tvpe Read Holding Registers {Function Code 03) b
Trigger Cylic w | Cycle Time (ms) 100

Comment

READ Reqister

Offset Oe0000 v
Length 1
Error Handling Keep last Value hd

WRITE Register
Cffset

Length

OF l[ Cancel ]

Data of Modbus will be assigned to %IW or %QW as seen in “ModbusTCPSlave I/0O Mapping” tab. Read data
from slave is assigned to input area (%IW) and data to be written to slave is assigned to output area (%0QW).

[ Modbus_TCP_Slave - X

Modbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration || ModbusTCPSlave I/ Mapping ;| Status | Information £ *

Channels
Yariable Mappine  Channel Addrezs Type Default Wa.. Unit | Description
EIRN Channel 1 a0 WIORD READ 1640000 {=000(
i Channel 2 Y00 BIT Trigger Yariable
He @ Channel 2 YW1 WORD WRITE 1640000 (=000
< *

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.

- 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. Config.cfg file in the PLC can be uploaded
with [Device]-[Files] dialog. After modified, be sure to download with the same dialog.

[CmpSchedule]
ProcessorLoad.Interval=2000

Do not modify the other part in config.cfg, otherwise PLC may not work correctly.
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|3.15.3 Modbus-TCP slave (server)
Right click on “Device” and choose “Add Device...”.

Hame: |Ethernet

“Add Device” window appears.
C||Ck “Ethernet,, and [Add DeVice] button. @) Append device (O Insert device () Plug device () Update device

Device:

vendar: | <Al vendors> L/

—
[ [pevice (prceay 1N + 0 e ™ o

- B0 PLC Lot bt B oot
. * o EthercAT
=8 n = = %Ethemet,ﬂda rer
o F CI:II:I‘:,-' @35 Smart Software Solutions GmbH ~ 3.4,2.0
+ . = EthernetlP
+ - wes Modbus
@ ik Pm:\hus Na me
* Profinet 10
= -[ ¥ Delete "8 s + [ Miscellaneous
“IE2  Properties. .. = (@ Felobusses
+.£aN CANbus
—
[T Local_it -3 Add Object » + - pal EtherCAT
[ pisplay al\ersions (For experts arly)
[ Local_ ) add Folder [ ey cundNeversis = - B8 Ethernet Adapter
'L = Phas gnrmahun: ﬁ Ethernet
. Name: Ethern
% singed  AddDevice., e @ & EthemnettP
‘1 Trkark ;::l:::ufn::irn +o- i Modbus
Description: Ethernet Lifk, ; .-...... PrDFIhuS
Append selected device as last child\gf * F'rl:lFiI'IEt o
Device
@ (Vou can select another target node in the da * S SEFC0s III

I |
add Device Close I

Right click on “Ethernet” and choose “Add Device...”. Click “Modbus TCP Slave Device” in the “Add Device”
window and [Add Device] button.

s Single counkers
'L Interrupks

"% Pulse Train outputs Mame

3 PYWM outputs =[] Fieldbusses
ﬂj Expansion_units {Expansion units) +.. — EthernetIp
If[j |Ethernet (Ethernet) = Wi Modbus

+-MEE Modbus TCP Masker

= Wil ModbusTCP Slave Device

T Eremet et |ﬁj |Mu:u:||:uusTCF‘ Slave Device |

ﬂj 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 “Modbus TCP Slave Device 1/0 Mapping” tab.

r-_ﬁ ModbusTCP_Slave_Device [] ModbusTCP_Slave_Device X
ModbusTep | Modbus TCP Slave Device [/O Mapping | Information

Modbus TCP Slave Device I Mapping | Modbus Channels

Configured Parameters Yariable Mapping Channel Address Type
= 4 Inputs 4T ARRAY [0..9] OF WORD
Tirmeuk: 20a0 e +o Ay Inputs[0] Yolti4 WORD
44y Inputs[1] % IWS WORD
Slawe Pork: cnz : 4 4 Inputs[2] ZIWE WORD
o A Inputs[3] T F WORD
Unit 10 +- 4 Inputs[4] YIS WORD
4 4y Inputs[S] % 1w WORD
Holding Registers (3:Iw): 10 % G- Inputs[6] HIWLD | WORD
4 4y Inputs[7] %IWiL  WORD
Input Registers (%00 10 - o Inputs[5] Telwlz |WORD
4 4 Inputs[9] %IW13  WORD
+- g CukpUEs WOW2  ARRAY [0.,9] OF WORD

It is necessary to supply the power to MICRO-EHV+ before establishing a TCP connection from master devices.
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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] button.

Name: |Modbus_CoM

Action:

a Y " l (&) Append device () Insert device () Plug device () Update device
ﬂj Cevice ([Mupnd

Desvice:
= @{I PLC Lo yb Cut vendor: | <all vendors> v
= i L Hame Veni Version
L Ap Copy + [ vecelaneous

= [ Fieldbusses
+ ean CANbus
+ g EtherCaT
+ H@ Ethernet Adapter

@ + = EthernetlP
= @ }( Delete = w Modbus
[t = e Modbus Serial Port \
—_ m Modbus COM 35 - Smart Software Salutions GmbH 34.00
= i m Modbus SI0-COM 35 - Smart Software Salutions GmbH 3.4.4.0
Properties. .. IR
o Profinet 10 N aME
. + & sercosIII
Local_if (33 &dd Object J .
ﬁ L il ! +- [ Miscellaneous
[ tocal 4 = add Folder... = (i) Fieldbusses
% 2Phas : + AN Calbus
.L Sinal Add Device. .. [ wispld al versions (For experts oriy) —
Ingle [] Display Wekdaked versions + mﬁ EtherCaT
b W fstien + - EE Ethernet Adapter
[ ™ame: Mygdhus com
Vendor: 3 Smart Software Solutions +. — EthernetIF
Categories\yiodbus Serial Port
version: 3.4, =g Modbus
Order Nurmber?
Description: 4 s2a COM Port on & W) — it Modbus Serial Pork
[ [Modbus Com
;:cie(r;dselected device as |2yt child of ﬁ Modbus SIO-COM
@  (vou can select another targst Yods in t + '_'_'_“ PT'I:IF":ILIS
\ * 55 Profinet 10
+. 5 sercos III

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.

A 2 Phase counters Mame

2 Single counters = m Fieldbusses

2 Inkerrupks =Wl Modbus

2 Pulse Train oukputs + - Wil Modbus Serial Device
P autpuks =Wl Modbus Serial Master

ﬂj Expansion_units (Expansion units) ﬂj |M|:u:||:u_|s Master, COM Pork
[ [Modbus_Com (Madbus CoM)




Chapter 3 Programming

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.

% 2 Phase counters
'E. Single counkers
'a. Interrupts

2 Pulse Train outputs Name
& PWM outputs = If[j Fieldbusses
[ Expansion_units (Expansion unis) =Wt Modbus
= ﬁ Modbus _COM (Modbus COM) = Modbus Serial Slave
[ [Modbus_Masker_CoM_Part (Madbus Masker, COM Port) i |Modbus Slave, COM Port

% 2 Phase counters

2 Single counters

'E. Interrupks

% Pulse Train outpuks

'& WM outpuks

ﬂj Expansion_units (Expansion uniks)

= [ Modbus_Com (Madbus COM)

= ﬂj |MDdbus_Master_COM_F'Drt (Modbus Master, COM Paork)
m Modbus_Slave_COM_Port {Modbus Slave, COM Port)
ﬂj Modbus_Slave_COM_Port_1 (Modbus Slave, COM Port)
[ Modbus_slave_CoM_Port_2 (Modbus Slave, COM Port) all slave modules to be controlled.

Be sure to configure

Double click on “Modbus COM” or right click and choose “Edit Object”. Modbus_ COM Configuration window
appears. Set 1 (body) or 2 (option board) as COM port number. Set parameters in this configuration window.

™ 2 Phase counters |"ﬁ Modbus COM X
2 Single counters -

‘!- Inkerrupks

& Pulse Train outputs Serial Port Configuration
'E. PP aukpuks

Modbus Serial Port Configuration | skatus || Information

s

[ Expansion_units (Expansion units) COM Port 1 i
[ option_Board (Option_Board) B Ealj:l EaI; ________ QEIZIEI_ _____ :|
=[] Modbus_Com (Modbus COm) 1 1
m Modbus_Serial_Device (Modbus Serial Device) : Parity EVEM v:
I DataBits g I
| |
1 Stop Bits 1 |
e |

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 i Modbus Slave Channel | Modbus Slave Init | ModbusGenericSerialMaster Configural

Modbus-R TS SCIT

Slave Address [1..247] 1

Response Timeout [ms] 1000
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Open “Modbus Slave Channel” tab and click “Add Channel...” to add function codes.

[f] Modbus_Slave_COM_Port | - X

Maodbus Slave Cu:unﬁguratiu:un||§ Madbus Slave Channel EIMcu:Ibus Slave Init | ModbusGenericSerialMaster Configuration | Modbus@enericSeriallaster I/ 4 *

Mame  Access T. Trigeer  READ Off.. Leneth | Error Handling  WRITE Offset  Length  Comment

[ &dd Channel... ] [ Delete... ] [ Edit... ]

Configure each parameter as below. If the Trigger setting is “Rising edge”, trigger variable (BOOL) will be
automatically assigned in %QX address.

ModbuzChannel fg|
Channel
Mame | |
Access Type |Read Holding Registers (Function Code 03) v |
Trigger |Cyclic v| Cyele Time (ms) 100
Conrment | |

READ Register

Offset |menng v|
Error Handling |Keep last Yalue b

‘WRITE Fegister
Offset

Length I:I

OF H 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 Configuration || Modbus Slave Channel | Modbus Slave Init | ModbustenericerialSlayve 10 Mapping | Status | Information
Channels
Wariable Mapping Channel Address Tyvpe Default Yalue  Unit Dezcription
+- 4 Channel 1 U\ ARRAY [0..0] OF WORD Read Holding Registers
T Channel 2 Hea.0 BIT Trigger Yariable
+ P Channel 2 HaW3 ARRAY [0..0] OF WORD Write Single Reqister

| | ’ Reset mapping ] [] Always update variables

@ = Create new variable % = Map to existing variable




Chapter 3 Programming

|3.15.5 Modbus-RTU slave

Add “Modbus_COM” same as the setting of Modbus-RTU master. Right click on “Modbus_COM” and choose
“Add Device...”. Click “Modbus Serial Device” in the “Add Device” window and [Add Device] button.

=g nbbedi o
=[] Device (My-x64)
=&l PLE Lagic
= ":; Application

2 2 Phase counters
2 Single counters

‘:!. Interrupks

% Pulse Train outputs
'E. P'WM outputs

m Library Manager

4] PLC_PRG (PRG)
= @ Task Configuration
ES Qﬁ MainT ask.

m Local_inputs (Local inputs)
ﬂj Local_outputs (Local outpuks)

ﬂj Expansion_units (Expansion uniks)

[ [Modbus_Com (Modbus COM)

11

= [ [Modbus_com (Madbus COM)

ﬂj Modbus_Serial_Device (Modbus Serial Device)

Mame

=[] Fieldbusses
=~ Het Modbus

= it Modbus Serial Device

| [ [Modbus Serial Device |

+ - Wil Modbus Serial Master

Configure each parameter as below. According to the size of “Holding Registers” and “Input Registers”, data area

will be assigned as seen in “Modbus Serial Device 1/0 Mapping” tab.

] ™Modbus_Serial_Device X

i Modbus Serial Device || Modbus Serial Device Ij0 Mapping

it IC:: 1

Time Cut; 2000
Holding Registers (31w 10

Input Registers (90w |10

e
w

4 4

4

[ Modbus_Serial_Device X

Modbus Serial Device [: Modbus Serial Device IfO Mapping | Information

k|

&

™

TS LL LTS

e e S BN A SR

Channels
Wariable
.

Mappine Channel
Inputs
Inputs[0]
Inputs[1]
Inputs[2]
Inputs[3]
Inputs[4]
Inputs[5]
Inputs[6]
Inputs[7]
Inputs[&]
Inputs[9]
Outpuks

fddress
“aIW4
“al''4
“elWS
“LIWE
“LIWT
“olWE
FaIWS
“RIW10
eIl
Wiz
“RIW13
QW2

Tvpe
ARRAY [0..9] OF WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
ARRAY [0..9] OF WORD
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|3.16 EtherCAT master

EtherCAT master function is supported by CPU ROM VER.3.5.3.42 or higher version.

|3.16.1 Configuration

Right click on “Device” and “Add Device...”.
“Add Device” window appears.
Click “EtherCAT Master” and [Add Device] button.

[T |Device (Mv-x54)

=-E1 pLC Logic ot _

=) Applica =
m Libra Paste
@ PLC W Delete

3 @ Task Froperties, ..

=& |43 Add Object G
) AddFalder...
ﬂ Lu:ucal_input5| Add Device...
|:ﬂ Local_outpu Insert Device. ..

(@ Add Device

Name: EtherCAT_Master
Action:
@ Append device () Insert device

(©) Plug device (7 Updatedevice

Device:

Vendor: [ <All vendors>

Name Vendor
# [ Miscellaneous
= @ Fieldbusses

+ AW CANbus

o EtherCAT
= B:& Master
() | EthercAT Master |35 -
HE Ethernet Adapter
EtherNet/IP
dbus

Emart Software Solutions Gm

Version

m

.5.5.0

Profibys

= ol EthercaT
= &;& Master

Profinet

Group by categary

[] Display all versions (for expits

[ [EtherCAT Master |

[C] Display outdated versions

Information:

[  Mame:EtherCAT Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.5.0

o] »

Append selected device as last child of
Device

#  (You can select another target node inthe navigator while this window is open.)

[

Add Device

Close

J

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.

m Local_inputs (Local inputs)

ﬂj Local_outputs (Local outputs)

"% 2 Phase counters

e Single counters

e Interrupts

" Pulse Train outputs

% PWM outputs

ﬂj Expansion_units (Expansion units)

=[5 |Eﬂ1er::AT_Master {EtherCAT Master)

= ﬁ EK1100 (EK 1100 EtherCAT Coupler (24 E-Bus))
[ EL1002 (FL1002 2Ch. Dig. Input 24V, 3ms)
[ EL2002 (EL2002 2Ch. Dig. Qutput 24V, 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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|3.16.2 Online settings

Open communication to CPU according to the section 3.8 Communication settings.

® .
Gateway .

- 00DB.AD0Z] (active -
IP-Address: Devwice Mame:

localhost MICRO-EHWV+

Port: Devwice Address:

1217 00DEB.ADDZ

Double click on EtherCAT_Master or right click and choose “Edit Object” to open EtherCAT _Master window.

Click “Browse” button.
[] EtherCAT_Master

Master | # EtherCAT /O Mapping | Status | @) Information |

m Local_inputs {Local inputs)
m Local_outputs {Local outputs)

. —
% 2Phase countere AutoconfigMaster/Slaves Ethercn-rv
k3 Single counters
% Interrupts EtherCAT MNIC Setting
"\ Puse Train outputs Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadeast  [] Enable Redundancy
B PUM ouiputs Source Address (MAC)  00-00-00-00-00-00
m Expansion_units (Expansion units)
= 0] |EtnerCAT_Master (EtherCAT Master) Metwork Name
= ([ EX2100 (EK1100 EtherCAT Coupler (24 E-8us) i@ Select network by MAC () Select network by Name
[ EL1002 (EL1002 2Ch. Dig. Input 24V, 3ms)
EL2002 (EL2002 2Ch, Dig. Qutput 24V, 0.54)
o Distributed Clock Options
Cydletime 4000 us [[] Use LRW instead of LWR/LRD

Al A*

Sync Offset 20 o, [7] Enable messages pertask

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

name: M-EHW+ Ethernet interface

description: M-EHW+ Ethernet interface

oK ][ Abort ]

E—= = 3 A

r:ﬁ EtherCAT_Master X

Master | EtherCAT 1/O Mapping | Status | Information

AutoconfigMaster/Slaves Ethercn-r—w—
EtherCAT NIC Setting
Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadcast [ Enable Redundancy
Source Address {MAC) [ 00-00-E1-73-34E8 ]
Network Name M-EHV+ Ethernet interface
@ Select network by MAC () Select network by Name
Distributed Clodk Options
Cycletime 4000 = ps [] Use LRW instead of LWR/LRD
Sync Offset 20 2| =g [] Enable messages pertask
[] Sync Window Monitoring [C] Auto restart slaves
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|3.16.3 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.

[f] EtherCAT_Master ] Device x
| Communication Settings I Applications | Files | Log I PLC settings I PLC shell | Users and Groups
Parameter Type Value
@ IP Address STRING '182.168.0.1'
#® Subnet Mask STRING '255.255,255.0'
i@ Default Gateway STRING '0.0.0.0°
# Ethernet port Link speed |/ Duplex mode Enumeration of BYTE Auto Megotiation
[ # Change IP information Enumeration of BYTE Yes ]
@ Stop switch definition Enumeration of BYTE Reset warm
#® Diagital Filter BYTE(1..40) 4
# OK LED blinking while battery error Enumeration of BYTE Enable
@ Retain mismatch Enumeration of BYTE Run

|3.16.4 Cycle time of EtherCAT task

EtherCAT _Master task is automatically created when EtherCAT_Master object is added to the project.
Double click on “EtherCAT_Master” or right click and choose “Edit Object” to open configuration window.

=g Unfitieadd
=[] Device (EHV-CPU1DZS)
=-E0 PLC Logic
= ':, Application
m Library Manager
PFLC_PRG (PRG)

EtherCAT_Master task < MainTask or other program tasks

= @haskConFiguratinn
% EtherCAT_Master
$ MainTask

Since MICRO-EHV+ series CPU handles all the tasks with a single microprocessor, the default value of “Interval”
(4000 ps) must be changed to bigger. In addition, the cycle time EtherCAT task must be smaller than the cycle time
of MainTask and other tasks. If this value is too small to execute IEC program, 25 error (processor load watchdog)
will be detected. The minimum interval time depends on several different factors as follows.

m  CPU load rate (The size of user program for other tasks than EtherCAT task)

»  Variable declaration (It is recommended to declare variables in the mapping table in EtherCAT slave because
it is about two times faster than declaration in POU locally with referred from EtherCAT mapping table.

m  Total size of variables for EtherCAT slaves

»  Total number of EtherCAT slaves

If the exception of processor load watchdog (error code 25) is often found, perform [Reset origin] in [Online]
menu before downloading.
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Cycle (interval) time of EtherCAT master

g&: EtherCAT_Master X

Configuration

Priority { 0.3 ): 0

Type

[Cydic "] [Inter'.'al (e.g. t£200ms): 50

=

Recommended : Declaration in EtherCAT 1/0 mapping

[] EH_10CA x

Slave | Process Data I Startup parameters | B EtherCAT IO Mapping | Status | @@ Information

[£] PLC_PRG %

1 PROGRAM FLC_FRG
Channels = 2 VAR
Variable Mapping  Channel Address Type 3 test: BOOL;
+- g Control BLOW2 UINT ¢ END_VAR
=" _16_Digital_Output ¥ QW3 UINT < |
"% CAT_DO_O @ Bitd %Qx7.0  BOOL 1
i Bit1 %Qx7.1  BOOL 2 CAT_DO_O:=test;
3

Not recommended : Declaration in POU and referred from EtherCAT 1/0 mapping

(] EH_10CA X

| slave [ Process Data | startup parameters | ® EtherCAT 1j0 Manping | status | @) information

Channels

variable Mapping  Channel Address

* T Control SRQW2

SN _16_Digital_Output ¥ W3 <
] Application.PLC_PRG.CAT_DO_0 " Bit0 ST
i) Bitl %QXT.1

Following information is based on our slave controller EH-IOCA.

[E] PC_PRG x

PROGRAM PLC_FRG

2 VAR

£ CAT_DC_0: BOOL;
4 test: BOOL;

s END VAR

2 CAT_DO_O:=test;

3

»  Declaration in EtherCAT 1/0 mapping is about two times faster than declaration in POU.
m  EtherCAT cycle time depends on the total size of EtherCAT slaves. It increases about 70 us/word.
m  EtherCAT cycle time depends on the number of EtherCAT slaves. It increases about 700 ps/unit.
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|3.16.5 Programming

1/0 addresses of slaves are displayed in “EtherCAT 1/0 Mapping” tab as below. Enter any variable names in this
table and create your program as same way as other standard 1/Os.

[ EL1002

Slave ] Process Data  EbherCAT IO Mapping lStatus ] Informnation ]

Channels
Yariable Mapping Channel Address Tvpe Default Walue | Unit Dezcription
b Input “eIx0.0 BIT 0 Input
b Input Yelnl. 1 BIT 0 Input

When PLC is powered up with RUN switch position in RUN, 1/O refresh of EtherCAT slaves starts about a few
second (depending on slave units) 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
ON
RUN LED OFF |

1/0 refresh (std. 1/0) | L
1/0 refresh (EtherCAT) ,—\—_|

‘ EtherCAT cycle time

Configuration between master and slaves

EtherCAT_Master.xConfigFinished |

Sample program

IF EtherCAT Master.xConfigFinished=FiL3E THEH
FETURH ;
EHD IF;

Program under this code is not executed while
EtherCAT_Master.xConfigFinished is FALSE.
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|3.16.6 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.

|3.16.7 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 1/0O 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 I Startup parameters | &= EtherCAT IO Mapping |S13ms | [ ] Informat'on|

Even if “Enabled 2” is configured, it is not effective for following three cases.

(1) ARRAY type variables
As a countermeasure, Please put a variable to each single channel instead of ARRAY.

=.- 4% Do not enter here

+

+

+

2 2 2 2 2R 2 2F

\

> Enter here

Channels
Variable Mapping  Channel  Address Type Default Value Unit  Description i
= Inputi AT UINT Inputi
b ] Inputl %IN1.0 BOOL FALSE Inputl
k) Inputl oelN1.1 BOOL FALSE Inputl
"@ Inputl oeI%1,2 BOOL FALSE Inputl L
k] Inputl =eI¥1,3  BOOL FALSE Inputl [
b ] Inputl %eIN1.4 BOOL FALSE Inputl
"@ Inputl BeI%1,5 BOOL FALSE Inputl
% Inputi ®pIX1.6  BOOL FALSE Inputi
b ] Inputl %IN1.7 BOOL FALSE Inputl
i Inputl 26IX0.0 BOOL FALSE Inputl
k) Inputl 2IX0.1 BOOL FALSE Inputl
b ] Inputl %IN0.2 BOOL FALSE Inputl
"N .- U Py e ..
Inputi [Always update variables: [Enabled 2 (always in bus cyde task) A

_& Analog_Input X

_8_Analog_Input X[0]
_8_Analog_Input X[1]
_&_Analog_Input X[2]
_&_Analog_Input X[3]
_&_Analog_Input X[4]
_8_Analog_Input X[5]
_8_Analog_Input X[6]
_&_Analog_Input X[7]

Tl 14
Tl 14
IW 15
%eIW 16
FIW 17
FoIW 18
%eIW19
Felw 20
FelW21

ARRAY [N..
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

71 OF UINT
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(2) Local variables are defined in a POU and referred from EtherCAT 1/0O mapping as below.

E] PLCPRG x |Slave |Process Data |513rtup parameters | #= EtherCAT If0 Mapping | Status | @ Informatic
1|  PROGRAM PLC_FRG
- 5 VAR Channels
3 test: BOOL: Variable Mapping  Channel  Address Type
END VAR
_ S Inputl EATES UINT
*% Application.PLC_PRG.test " Inputl f st BOOL

(3) Direct address in smaller data type than bit channels

Slave units of 16/32/64-bit channels are used and direct address is used in smaller data type than bit channels.
[Example]

In case of 16-bit channel (UINT) slave, the direct address of UINT is %QW?2. If %QW?2 or %QX5.0 (LSB) is used

in POU, it works correctly, but %QBS5 is used, the data is swapped. In case of LWORD slave, direct address of
BYTE/WORD/DWORD does not work correctly.

This byte-swapping is a bug in loDrvEtherCAT 3.5.5.0 library. To set “Enabled 2” is a temporary solution. This
was fixed on CODESYS V3.5 SP6. Be sure to update loDrvEtherCAT library to 3.5.6.0.

Auto restart slaves

Due to a bug in loDrvEtherCAT library 3.5.5.0, “Auto restart slaves” may not work always 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 | = EtherCAT I/0 Mapping |513tus I @ Information
AutoconfigMaster/Slaves Ethercnt“?—
EtherCAT NIC Setting
Destination Address(MAC) |FF-FF-FF-FF-FFFF Broadcast  [| Enable Redundaney
Source Address (MAC) 00-00-00-00-00-00
Metwork Name
@ Select network by MAC ") Select network by Name
Distributed Clack Options
Cycletime 4000 2l ps [[] Use LRW instead of LWR/LRD
Sync Offset 0 2| 5 [7] Enable messages pertask
[ sync Window Manitaring [ Auto restart slaves ]
Sync window 1 —| ps

Scan for Devices
1/0 modules mounted on EH-IOCA or other slaves’ information are not read out correctly with “Scan for Devices”. It
was improved in loDrvEtherCAT library 3.5.6.20. The countermeasure is to set shorter cycle time (4ms for example)

for EtherCAT task temporary and to perform Scan for Devices once again. If it still fails, configure each 1/0 module or
slaves manually with [Plug Device].

Processor load watchdog in Reset warm/cold
If run/stop switch is turned from run to stop (reset warm) or reset warm/cold is performed with CODESYS, an
exception of processor load watchdog (error code 25) may be detected since it takes some time to initialize EtherCAT
network. The countermeasure is to disable “Update 10 while in stop” in [PLC settings] tab in [Device] window.
PLC settings
[[] Update I0 while in stop
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|3.17 High speed counter

DC inputs of MICRO-EHV+ are configurable for 32-bit high speed counters.
Each channel has two preset values set by special function block. If the counter value exceeds the preset value, then
event task will be executed immediately, which leads POU (FUNCTION) under the task called accordingly. Desired

program can be written in this FUNCTION.

Available 1/0 addresses of high speed counter and interrupt input are listed as below.

bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7 bit 8 bit 9
%IX7.0 | %IX7.1 | %IX7.2 | %IX7.3 | %IX7.4 | %IX7.5 | %IX7.6 | %IX7.7 | %IX6.0 | %IX6.1
Single phase ch.l ch.2 ch.3 ch.4 ch.5
2-phase ch.1-A ch.1-B ch.1-Z | ch.3-A ch.3-B | ch3-Z
Interrupt ch.1 ch.2 ch.3 ch.4 ch.5

Since the same input addresses are shared by single and 2-phase counters, available combinations of 2-phase and

single counter are shown as below.

2-phase counter

Single counter

Interrupt input

2 (ch.1, 3) 1 (ch.5) 5 (ch.1,2,3,4,5) [3 (ch.1,3,5)]*
1 (ch.1) 3 (ch.3,4,5) 5 (ch.1,2,3,4,5) [4 (ch.1,2,3,5)]*
1 (ch.3) 3(ch.1,2,5) 5 (ch.1,2,3,4,5) [4 (ch.1,3,4,5)]*

0 5 (ch.1,2,3,4,5) 5 (ch.1,2,3,4,5)

* |In case marker input is enabled
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Configuration of 2-phase counter
Right click on “2-phase counters” and choose “Add Device...”.
Then “Add Device” window appears. Click 2Phase counter chl or ch3 and [Add Device] button.

ﬂi Device {(Mv-x&4)
=-[8Y pLC Logic
=-{C} Application
m Library Manager
PLC_PRG (PREG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
ﬂj Local_inputs (Local inputs)
ﬂj Local_outputs (Local outputs)
2 |2 Phase counters

2 Single counters

[ Add Device BS
MName: _2Phase_counter_ch3_Bit_4 6_7_
Action;
@ Append device () Insert device (7) Plug device (7) Update device
Device:
Vendor: [<AJI vendors> hd
Name Vendor  Version
= Miscellaneous
m 2Phase counter chi (Bit 0,2,3) HIES 3.5.3.40
m 2Phase counter ch3 (Bit 4,6,7) HIES 3.5.3.40

Double click on “_2Phase_counter_chx...” or right click and choose “Edit Object”. 2-phase counter configuration
window appears. 2-phase counter has Configuration tab and Mapping tab as below.

ﬂj Device (MV-x&4)
=0 PLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
m Local_inputs {Local inputs)
m Local_outputs {Local outputs)
= ‘A 2 Phase counters

[] _2Phase_counter_chi_Bit_0_2_3_ X

2-ph. counter ch.1 Configuration | 2-ph. counter ch.11j0 Mapping I Status I Information |

Parameter

@ Counter mode
@ Marker(Z) input
@ Marker(Z) input type

Type Value Default Value
Enumeration of BYTE 2-phase 2-phase 4-edge
Enumeration of BYTE Disable Disable
Enumeration of BYTE Rising edge Rising edge

[f] _2Phase_counter_chl_Bit_0_2 3 x

| 2ph. counter ch. 1 Configuration | 2-ph. counter ch.11/0 Mapping | Status | Information |

Unit  Description
Counter mode
Marker(Z) input (Bit 3)

Marker(Z) input type (Bit 3)

‘A Single counters

Channels

Variable Mapping  Channel  Address Type Default Value Unit  Description
" Enable %Q¥40  BIT 0
* Counter %ID2 DWORD 0
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Configuration

Parameter Descriptions Choices Default
Counter mode 4 different counter modes are supported as | 2-phase 4-edge 2-phase 4-edge
shown below. 2-phase
Pulse + Direction
CW/CCW
Marker (Z) input When Marker (Z) input is enabled and Disable Disable
rising/falling edge of the input is detected, | Enable
Marker (Z) input type | the counter value is reset (0). Rising edge Rising edge
Falling edge
Mapping
Name 1/0 Type Descriptions
Enable Output (%QX) BOOL TRUE: Counter is enabled.
FALSE: Counter is disabled.
Counter Input (%ID) DWORD Counted value is stored in this register.
0to 4,294,967,295

When the counter value exceeds the maximum or minimum value, it returns to 0 or 4,294,967,295.

Counter mode

2-Phase 4-edge

2-Phase

Pulse + Direction

Cw/CcCw

Phase A

B RS I

Phase B T l T l T

LT

Counter

Lof1]2]ss]s[e]7] & [r]e[s]4]s]2]1]o]

value

Phase A

L L L

Phase B T l T l T

S

Counter|0|1|2|3|4|3

ENENER

value

Phase A T | T | T |

Phase B |

Counter

value

Phase A T|T|T|

Phase B T_l T_l
counter [ o | 1 | 2 [ 3 2 | 1 |
value
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Configuration of single counter
Right click on “Single counters” and choose “Add Device...”.
Then “Add Device” window appears. Click Single counter chx and [Add Device] button.

m Device (MV-x64) [ add Device &J
=Bl PLC Logic Name: | o
=1L} Application Action:
m Library Manager @ Append device () Insert device (7) Plug device (7) Update device
PLC_PRG (PRG) P
. Vendor: | <Al dors = -
= @ Task Configuration l vendars
MName Vendor ersion
=& MainTask
=-[f Miscellaneous
@ PLC_PRG m single counter chl (Bit 0)  HIES 3.5.3.40
ﬂi Local_inputs (Local inputs) ll [ single counter ch2 (Bit2)  HIES 3.5.3.40
ﬁ Local_outputs {Local outputs) m Single counter ch3 (Bit4)  HIES 3.5.3.40
'-!. 3 Phase counters m Single counter ch4 (Bit 6)  HIES 3.5.3.40
m single counter ch5 (Bit 8)  HIES 3.5.3.40

2 |Sing|e counters

Double click on “Single_counter_chx...” or right click and choose “Edit Object”. Single counter Mapping window
appears. Single counter does not have Configuration tab, which is different from 2-phase counters.

ﬂj Device (MV-u64)

- @l] PLC Logic [f] single_counter_ch1_Bit_0_ x
=-{Ck Application Single counter ch. 11/0 Mapping | status | information |
m Library Manager Channels
Variable Mapping Channel  Address Type Default Value Unit  Description
PLC_PRG (PRG) =

] Enable %QX4.0  BIT 0
= @ Task Configuration g Direction %Q¥4.1  BIT 0
= $ MainTask % Counter %102 DWORD i

& PLC_PRG
ﬂi Local_inputs {Local inputs)
ﬂi Local_outputs {Local outputs)
"% 2 Phase counters
=& Single counters
[ |5ing|e_counter_d11_sit_u_ {
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Mapping

Name 1/0 Type Descriptions

Enable Output (%QX) BOOL TRUE: Counter is enabled.
FALSE: Counter is disabled.

Direction Output (%QX) BOOL TRUE: Down counter
FALSE: Up counter

Counter Input (%ID) DWORD Counter value is increased or decreased with
every rising edge and stored in this register.
(0 to 4,294,967,295)

Direction can be changed only when counter is disabled.
When the counter value exceeds the maximum or minimum value, it returns to 0 or 4,294,967,295.

Variable “Enable”

Variable “Direction”

Counter input

FALSE to change “Direction”

Variable “Counter” | 0 | 1 | 2 | 3 0 | | -3 |
Operations
Counter can be controlled by variables and function blocks as below.
Operations Variable or FB Name ROM version
Start/Stop counter Variable Enable (%QX)
Read counter value Variable Counter (%ID) 3.5.340t0 41

Function block

MV_CU_Read

3.5.3.42 or newer

Write current counter value

Function block

MV_CU_Write

Write preset values

Function block

MV_CU_preset
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Start/Stop

Counter is started or stopped by the variable (%QX) configured in “Enable” in configuration window. While this
variable is TRUE, counter is enabled. No function block is required to start or stop.

Read counter value
CPU ROM VER.3.5.3.41 or older

Counter value is stored automatically in the variable (%ID) configured in “Counter” in configuration window. No

function block is required to read counter value.
CPU ROM VER.3.5.3.42 or newer

It is recommended to use a dedicated library instead of the variable (%ID), because later counter value can be read

than the variable. Refer to the following description.

Library to operate counter

Dedicated library must be added to the project to read/write counter value and preset values.
Double click on “Library Manager” or right click and choose “Edit Object”. Library Manager window appears.

ﬂi Device (MV-x64)

=20 PLC Logic
= r‘. Application Library Manager X —
m |Library Manager 5 Add library ¥ |Delete library | % Properties 53 Details | 5 Placeholders | ffffl Library repository
PLC_PRG (PRG) Name Namespace Effective version
= @ Task Configuration + Standard, 3.5.2.0 (System) Standard 3.5.2.0
= @ MairTask + IoStandard = IoSt ard, 3.5.3.40 {Systen InStandard 3.5.3.40
H] PLC_PRG

Click “Add library” and choose “CmpHIESLib_MV”.

il Add Library |

Enter a string for a fulltext search in all libraries. ..

Library | placeholder

Company: [HIES

“0 CmpHIESLb  HES
*& CmpHIESLIb MY HES
| 3530

*@ CmpHitachifrrors  HFES
>3 CmpHitachiErros MV HIES
0 IoDVHIES  HES

* test_sxception HFS

7] Group by category (] Display all versions (for experts only)

| oetails... | [ Lbrary Repositary... |

CmpHIESLib_MV library is added in the project.

m Library Manager X

25 Add library 3 Delete library | %5 Properties 73 Details | 5] Placeholders | (fifl Library repository

Mame Namespace Effective version
+ Standard, 3.5.2.0 {System) Standard 3.5.2.0
+ IoStandard = IoStandard, 3.5.3.40 (System) IoStandard 3.5.3.40
+ | CmpHIESLIb_MV, 3.5.3.0 (HIES) | CmpHIESLib 3.5.3.0

Documentation

=2 onphiesii_mv
+-{) Mv-5P1O

Folder MV-SPIO
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MV_CU_Read
MV_CU_Read
—xExecute xDonef—
—byChannel XErrarf—
dwCounterf—

FB name Description

MV_CU_Read This function block is to read counter value for specified channel of counter
Name Type 110 Descriptions
XExecute BOOL IN A rising edge starts the execution.

byChannel BYTE IN Channel number (2-phase counter: 1or 3, Single counter: 1 to 5)
xDone BOOL ouT Execution done successfully

XError BOOL ouT Error occurred

dwCounter DWORD | OUT Current counter value is set in this variable.

* This function block is included in CmpHIESLib_MV library version 3.5.3.1 or newer.

MV_CU_preset

MV_CU_preset
—xExecute xDonef—
—byChannel XErrorf—
— dwPreset1
— dwPreset?
FB name Description
MV_CU_preset This function block is to set preset value 1 and 2 for specified channel of counter
Name Type 110 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (2-phase counter: 1or 3, Single counter: 1 to 5)
dwPresetl DWORD | IN 0to 4,294,967,295
dwPreset2 DWORD IN 0 to 4,294,967,295
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred
MV_CU_Write
MV_CU_Write

—xBxecute xDonef—

—byChannel XErrorf—

—dwCounter
FB name Description
MV_CU_Write This function block is to overwrite current counter value for specified channel of counter
Name Type 1/0 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (2-phase counter: 1or 3, Single counter: 1 to 5)
dwCounter DWORD | IN 0to 4,294,967,295
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred
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Preset value

If the counter value exceeds the preset value 1 or 2, then corresponding event task will be executed immediately,
which leads POU (FUNCTION) under the task called accordingly. Desired program can be written in this
FUNCTION. Event task is configured as follows.

Double click on “Task Configuration” or right click and choose “Edit Object”. Task Configuration window appears.

Click “System Events” tab.

ﬂj Device (MV-x64)
=2l PLC Logic
=-{Ck Application
m Library Manager
PLC_PRG (FRG)

= @ |Task Configuration

= @ MainTask
& pLC_PRG

Task Configuration X

Properties | System Events | Maonitor

Max. number of tasks: 9

Max. number of cyclic tasks: 3

Max. number of freewheeling tasks: 1
Max. number of event tasks: 3

Max. watchdog time: 400000000 ps
Max. watchdog sensitivity: 10

Task Configuration X

System Events | Manitaor
Add Event Handler ...

Name Description

Click “Add Event Handler...” then ADD Event Handler window appears. Choose a counter event from Counter 1
to 5 in “Event” and enter a name in “Function to call”. Click OK button, then FUNCTION will be created.

Add Event Handler

ﬁ‘ ﬂj Device (MY-x64)

= PLC Logic
Event: |Countert - =Lk Application
Function to call: INT_cU1 @ o

Scope: @) Application () POUs m Library Manager

Implementation language: |Structured Text (ST) - |INT_CU1 (FUIN)
Description:  Called after counter ch.1 reaches predefined value PLC_PRG (PRG)

= @ Task Configuration
=-gB MainTask

x ][ conel & pLc_PRG

When new FUNCTION is created, a variable “EventPrm” (type:STRUCT EVTPARAM_Counterset) is
automatically defined in the FUNCTION. This variable consists of one BYTE variable named “byChannellndex”

indicating which preset value is exceeded.

(Library 1oDrvHIES is implicitly added to Library Manager, and this STRUCT is defined in it.)
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FUNCTION called
FUNCTION called (EventPrm.byChannelIndex=2)
(EventPrm.byChannelIndex=1)

FUNCTION called

1

1

1

1

1

:

(EventPrm.byChannelIndex=1) '
. 1

1
1
1
1

i M
Preset2 S S A
e -
_Ppresetl . r—"_ ________ e
_ _,I'_l
I i
Counter _|—’_ _l_,_
Marker il

If counter value exceeds preset value 1 or 2, then program execution is interrupted and corresponding FUNCTION
is called. After that, program execution returns back to the original position.

Each counter has two different preset values, but the same FUNCTION is called. This can be identified by the
variable “EventPrm.byChannellndex” in the FUNCTION. If counter value exceeds preset 1, then 1 is stored in
EventPrm.byChannellndex.

Functions contain no internal state information. Use global variables including local 1/0 (external 1/O) in functions.
Local 1/0 (external 1/0) used only in functions is not updated. Make sure to use in other programs or function
blocks also.

Sample program

[£] mnT_cu1 x
1 FUNCTION INT CUl : DWORD
= 2 VAR IN OUT

3 EventPrm: IoDrvHIES.EVIFAREZM CounterSet;
4 END VAR
5 VAR
END VAR
1 1
= 1 IF EventPrm.byChannelIndex=1 THEN
z testl:=testl+l; // Global wariable
3 alarml:=TRUE; // Local output (Digital output bitl)
4 ELSE
5 test2:=testi+l; // Global variable
8 alarm?:=TRUE; // Loral ouwutput (Digital output bitl
7 END IF




Chapter 3 Programming

|3.18 Interrupt input

DC inputs of MICRO-EHV+ are configurable for interrupt inputs.
If rising or falling edge is detected, then event task will be executed immediately, which leads POU (FUNCTION)
under the task called accordingly. Desired program can be written in this FUNCTION.

Available 1/0 addresses of high speed counter and interrupt input are listed as below.

Single phase ch.1 ch.2 ch.3 ch.4 ch.5
2-phase ch.1-A ch.1-B | ch.1-Z | ch.3-A ch3-B | ch3-Z
Interrupt ch.1 ch.2 ch.3 ch.4 ch.5
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Configuration
Right click on “Interrupts” and choose “Add Device...”.
Then “Add Device” window appears. Click Interrupt chx and [Add Device] button.

ﬂi Device (My-x64)

= PLC Logic g Y
2l d [ Add Device &J
=L} Application
. Name: (TSR
m Library Manager amet |
Action:
FLC_PRG [PRG) (@ Appenddevice () Insertdevice () Plug device (7) Update device
= @ Task Configuration —
= @ MainTask vendor: [<AJI vendors> i
@ PLC_PRG Name Vendor  Version
[ Local_inputs (Local inputs) =@ miscellaneous
Interrupt chi (Bit 1) HIES 3.5.3.40
m Local_outputs (Local outputs) @
ﬂi Interrupt ch2 (Bit 3) HIES 3.5.3.40
"3 2Phase counters [ mterrupt ch3 (BitS)  HIES 3.5.3.40
‘a Single counters [ mterrupt ch4 (Bit7)  HIES 3.5.3.40
qa |Interrupts ﬂi Interrupt chs (Bit 8) HIES 3.5.3.40

" Pulse Train outputs
"3 PWM outputs
ﬂ‘i Expansion_units (Expansion units)

Double click on “Interrupt_chx...” or right click and choose “Edit Object”. Interrupt configuration window
appears.

ﬂj Device (MV-x&4)

=B PLCLogic [ Interrupt_chi_Bit_1_ x
=1¢ Application Interrupt ch. 1 Configuration |513m5 | Information
m Library Manager
Parameter Type Value  Default Value Unit  Description
PLC_PRG (PRG)
- @ Task Configuration @ Edgetype Enumeration of BYTE Rizing edge Rising edge Rising or falling edge fori
=58 MainTask

& PLC_PRG

ﬁ Local_inputs (Local inputs)
m Local_outputs (Local outputs)
‘& 2 Phase counters
2 Single counters
= '& Interrupts
ﬂj |Ir1terrupt_chl Bit_1_ (Interrupt ch1 (Bit 1))

‘& Pulze Train outputs
2 PWM outputs
ﬁ Expansion_units {Expansion units)

Configuration

Parameter Descriptions Choices Default
Edge type Rising edge is transition from low to high. Rising edge Rising edge
Falling edge is transition from high to low. Falling edge
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Event task
If rising or falling edge is detected, then corresponding event task will be executed immediately, which leads POU
(FUNCTION) under the task called accordingly. Desired program can be written in this FUNCTION. Event task is
configured as follows.

Double click on “Task Configuration” or right click and choose “Edit Object”. Task Configuration window appears.

Click “System Events” tab.
Task Configuration X

[T Device (v-xe4)  Properties | ystem Events | Moritor |
=2l PLC Logic
=% - < Max. number of tasks: 9
el Application Max. number of cyclic tasks: 3
ﬁ'ﬂ Library Manager Max. number of freewheeling tasks: 1
Max. number of event tasks: 3
PLC_PRG (PRG) Max. watchdog time: 400000000 ps
- Max. watchdog sensitivity: 10
= @ |Task Configuration
= @ MainTask
& pLC_PRG

Task Configuration X

System Events | Manitaor
Add Event Handler ...

Name Description

Click “Add Event Handler...” then Add Event Handler window appears. Choose an interrupt event from Interrupt 1
to 5 in “Event” and enter a name in “Function to call”. Click OK button, then FUNCTION will be created.

[ Add Event Handler - - l-ﬂ_"-J" m Device (MV-x64)
2 =-[E0 PLC Logic
=L} Application
m Library Manager
|INT1 (FUN)
PLC_PRG (PRG)
= @ Task Configuration
=-g8 MainTask
H] PLC_PRG

Event: |Interruptl

Function to call: |INT1

Scope: (@) Application ) POUS

Implementation language: |Structured Text (ST) -

Description:  Called after Interrupt input activated

oK ] [ Cancel

When new FUNCTION is created, a variable “EventPrm” (type:STRUCT EVTPARAM _ Interrupt) is automatically
defined in the FUNCTION. This variable contains no data.
(Library loDrvHIES is implicitly added to Library Manager, and this STRUCT is defined in it.)

Create your program in this FUNCTION accordingly. Functions contain no internal state information. Use global
variables including local 1/0 (external 1/0) in functions.

Local 1/0 (external 1/0) used only in functions is not updated. Make sure to use in other programs or function
blocks also.
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|3.19 Pulse Train Outputs

DC outputs of MICRO-EHV+ are configurable for pulse train output. This can be used to control stepper motors.
Two different controls, position control and speed control, are supported. The both controls have ramp feature.

Position control
Position and speed are specified as number of pulses and frequency. After specified number of pulses have been

completed, pulse train operation stops.
Speed control
Only speed is specified as frequency of pulses. After started, frequency can be changed freely. Separate function

block is required to stop pulse train operation.

Available 1/0 addresses of pulse train output and PWM output are listed as below.

bit 0 bit 1 bit 2 bit 3 bit 4 bit 5
%QX3.0 %0QX3.1 %QX3.2 %0QX3.3 %0QX3.4 %0QX3.5
Pulse Train Pulse ch.1 ch.2 ch.3
output Direction (optional) ch.1 ch.2 ch.3
PWM output ch.1 ch.2 ch.3

Since the same output addresses are shared by pulse train and PWM outputs, either pulse train or PWM outputs can
be configured in each output.

Configuration
Right click on “Pulse Train outputs” and choose “Add Device...”.
Then “Add Device” window appears. Click Pulse output chx and [Add Device] button.

m Device (MV-x64)

=B PLC Logic [ Add Device S
=1L} Application
Name:
m Library Manager e
PLC_PRG (PRG:] @ Append device () Insert device () Plug device (7) Update device
= @ Task Configuration Device:
. Vendor: | <Al vendors> -
=& MainTask ETTETE
Name Vendor  Version
& pLc_PRG .
= [ Miscellaneous
[ Local_inputs {Local inputs) (@ Pulse output ch1 (Bit0) HIES 3.5.3.40
m Lacal outputs ﬂ.DCEﬂ DLItDLItS:l m Pulse output ch2 (Bit1)  HIES 3.5.3.40 l
m Pulse output ch3 (Bit2) HIES 3.5.3.40

% 2Phase counters
" Single counters

‘L Interrupts

2 |Pu|se Train outputs
% PWM outputs
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Double click on “Pulse_output_chx...” or right click and choose “Edit Object”. Pulse output configuration window
appears. Pulse output has Configuration tab and Mapping tab as below.

m Device (My-x64)
B EI[] PLC Logic [f] Pulse_output_chi_Bit_0_ x
Pulse output ch. 1 Configuration | pulse output ch.11/0 Mapping | Status | Information |

=L} Application

m] Library Manager Parameter Type Value Default Value Unit  Description
PLC_PRG (PRG) @ Direction Enumeration of BYTE Disable Digable Direction (Bit 3)
@ T l:C f . & Direction Logic Enumeration of BYTE Positive Positive Direction Logic
= ask Configuration
= @ MainTask
] PLC_PRG

[ Pulse_output_chi_Bit_ 0_ x
| Pulse output ch. 1 Configuration | Pulse output ch. 1 /0 Mapping | Status I Information |

Ei Local_inputs {Local inputs)

ﬂi Local_outputs (Local outputs)

Channels
& 2Phase counters Variable Mapping  Channel Address Type Default Value
'& Single counters b ] Output Status SaINE.0 BIT 0
" Interrupts % Mumber of pulses %103 DWORD 0
=" Pulse Train outputs
ﬂi |Pu|se_output_d'|1_8it_[1_ (Pulse
2 PWM outputs
Configuration
Parameter Descriptions Choices Default
Direction Additional output besides pulse train output can be Disable Disable
used to define direction. Enable
Direction Logic Forward (Number of pulses = positive) : ON Positive Positive
Reverse (Number of pulses = negative) : OFF
Forward (Number of pulses = positive) : OFF Negative
Reverse (Number of pulses = negative) : ON

Mapping
Name I/0 Type Descriptions
Output status Input (%I1X) BOOL TRUE: Pulse train is being output.

FALSE: Pulse train is not output.

Number of pulses Input (%1D) DWORD Accumulated number of pulses is stored.

(position control only)

010 4,294,967,295 (direction disabled)
-2,147,483,648 t0 2,147,483,647 (direction enabled)
When the number of pulses exceeds the maximum or minimum value, it returns to 0 or 4,294,967,295.

Operations
Pulse train output can be controlled by variables and function blocks as below.

Operations Variable or FB Name
Read output status Variable Output status (%IX)
Read accumulated number of pulses Variable Number of pulses (%ID)
Start pulse train output (position control) Function block MV_PLS_ Start
Write current position data (position control) Function block MV_PLS_Write
Start pulse train output (speed control) Function block MV_PLS speed
Change speed of pulse train output (speed control) Function block MV_PLS_Changespeed
Stop pulse train output Function block MV_PLS_ Stop
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Dedicated library must be added to the project for pulse train operations.
Double click on “Library Manager” or right click and choose “Edit Object”. Library Manager window appears.

ﬁ Device (MV-x64)

=B PLE Logic
=} Application Library Manager X
m |Library Manager Add library % |Delete library | =5 Properties 73 Details | 5] Placeholders | ffffl Library repository
PLC_PRG (PRG) Name Namespace Effective version
=& Task Configuration + standard, 3.5.2.0 (System) Standard 3.5.2.0
- @ MainTask B loStandard = IoStandard, 3.5.3.40 (System) IoStandard 3.5.3.40
H] pPLC_PRG

Click “Add library” and choose “CmpHIESLib_MV”.
(i Aca Library |

Enter a string for a fulltext search in all libraries...

Library | Placeholder

Company: [HIES b

“3 CmpHIESLL  HES
+3 CmpHIESLIb MV HEES
| 3530

=
+3 cmpHitachiErors  HES
+0 CmpHitachiErrors_ My HES
*0 JoDIVHIES  HES

+ test_ewception HIFS

[F] Group by categary [7] Display all versians (for experts anly)

[ Details... ][ Library Repository... ]

L = — =

CmpHIESLIb library is added in the project.

m Library Manager X
%5 Add library < Delete library | =57 Properties 7 Details | 5] Placeholders | fiffl Library repository
MName Namespace Effective version
+ Standard, 3.5.2.0 (System) Standard 3.5.2.0
+ IoStandard = IoStandard, 3.5.3.40 (System)  IoStandard 3.5.3.40
+ | CmpHIESLib_MV, 3.5.3.0 (HIES) | CmpHIESLIE  3.5.3.0
=) omphiesit_mv Documentation
-2 My-SPIO
Folder MV-SPIO
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MV_PLS_Start

MV_PLS_Start
—uExecute ¥Donef—
—byChannel xError f—
—xMode
—{dwFrequency
—dwPulses
—winitial_FQ
—whccel_ratio
—wDecel_ratio
FB name Description
MV_PLS_Start This function block is to output pulse train for position control. Pulse train stops after specified number
of pulses have been completed.
Name Type 1/0 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)
xMode BOOL IN 0: Without ramp
1: With ramp
dwFrequency DWORD | IN Frequency of pulse train outputs (20 to 100,000 [Hz])
dwPulses DWORD IN The number of pulses
010 4,294,967,295 (direction disabled)
-2,147,483,648 to 2,147,483,647 (direction enabled)
winitial_FQ WORD IN Initial frequency (20 to 65,535[Hz]) ]
— - - If ramp is not used (xMode=0),
wAccel_ratio WORD IN Acceleration ratio (1 to 65,535 [Hz/100ms]) .
- - - set 0 or leave as no connection.
wDecel_ratio WORD IN Deceleration ratio (1 to 65,535 [Hz/100ms])
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred

Note: If this function block is executed while pulse train output in operation, all the parameters are overwritten.

xMode=1 xMode=0
Frequency
wAccel_ratio wDecel_ratio
dwFrequency

dwPulses

= area
winitial_FQ = distance

Time

XExecute ,_l ,_l
xDone |_| |_|
Output status |

dwFrequency [Hz] — winitial_FQ [Hz]

wAccel_ratio =

10xTa [s]

dwFrequency [Hz] — winitial_FQ [Hz]

wDecel_ratio =
10xTd [s]
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MV_PLS Write
MV_PLS_Write
—xBxecute ¥Donef—
—byChannel ®Errorf—
— dwPosition
FB name Description
MV_PLS_Write This function block is to overwrite current position data
Name Type 1/0 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)
dwPosition DWORD IN Position data to write
0t0 4,294,967,295 (direction disabled)
-2,147,483,648 to 2,147,483,647 (direction enabled)
xDone BOOL ouT Execution done successfully
xError BOOL ouT Error occurred

MV_PLS speed

MV_PLS speed
—xExecute ¥Donef—
— byChannel ¥Errarf—
—xDirection
—winitial_FQ
—whccel_ratio
—dwFrequency
FB name Description
MV_PLS_speed This function block is to output pulse train for speed control. Pulse train operation continues until the
function block MV_PLS_Stop is received.
Name Type 1/0 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)
xDirection BOOL IN 0: Forward
1: Reverse
winitial_FQ WORD IN Initial frequency (20 to 65,535[Hz])
wAccel_ratio WORD IN Acceleration ratio (1 to 65,535 [Hz/100ms])
dwFrequency DWORD IN Frequency of pulse train outputs (20 to 100,000 [Hz])
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred
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MV_PLS Changespeed

MV_PLS_Changespeed
—xExecute xDonef—
—byChannel XErrorf—
—whccDec_ratio
—dwFrequency

FB name Description
MV_PLS_Changespeed | This function block is to change frequency of pulse train for speed control. This function block
works only when pulse train is in operation by MV_PLS_speed.
Name Type 110 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)
wAccDec_ratio WORD IN Acceleration ratio (1 to 65,535 [Hz/100ms])
dwFrequency DWORD | IN Frequency of pulse train outputs (20 to 100,000 [Hz])
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred
MV_PLS_Stop
MV_PLS_Stop
—xExecute ¥Donef—
—byChannel XErrorf—
—{xMode
—wDec_ratio
FB name Description
MV_PLS_Stop This function block is to stop pulse train outputs for position and speed control both.
Name Type 1/0 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)
xMode BOOL IN 0: Stop with ramp
1: Stop without ramp
wDec_ratio WORD IN Deceleration ratio (1 to 65,535 [Hz/100ms])
If ramp is not used (xMode=1), set 0 or leave as no connection.
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred

If output configuration is changed from pulse train output to standard DC output, the PLC must be power-cycled.
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[3.20 PWM Outputs
DC outputs of MICRO-EHV+ are configurable for PWM (Pulse-Width Modulation) output. This can be used to

control DC and stepp

er motors.

Available 1/0 addresses of pulse train output and PWM output are listed as below.

bit 0 bit 1 bit 2 bit 3 bit 4 bit 5
%QX3.0 %QX3.1 %QX3.2 %QX3.3 %QX3.4 %QX3.5
Pulse Train Pulse ch.1 ch.2 ch.3
output Direction (optional) ch.1 ch.2 ch.3
PWM output ch.1 ch.2 ch.3

Since the same output addresses are shared by pulse train and PWM outputs, either pulse train or PWM outputs can be
configured in each output.

1
Cycle time = ———
Frequency
>
ON duty R
ON
OFF
ON L L
OFF —
S |
OFF ' '

Configuration

ON duty = 50%

ON duty = 80%

ON duty = 20%

Right click on “PWM outputs” and choose “Add Device...”.
Then “Add Device” window appears. Click PWM output chx and [Add Device] button.

ﬂ‘] Device (MV-x64)
=B PLE Logic

[l Add Device

=1} Application
m Library Manager
PLC_PRG (FRG)
[] Pou (PrRG)
ES @ Task Configuration
ﬂj Local_inputs {Local inputs)

ﬂj Local_outputs {Local outputs)

"2 2 Phase counters
) Single counters

'a. Interrupts

"2 Pulse Train outputs

MName:
Action:

@ Append device (7) Insert device

Device:

~1 Plug device

*) Update device

Vendor: I <All vendors>

MName

= [ Miscellaneous
@ PwWM output chi (it 0}
@ PwM output chz (it 1)
@ PwWM output ch3 (Bt 2)

2 |PWM outputs

Vendor

HIES
HIES
HIES

ﬂj Expansion_un

jits (Expansion units)

Configuration and Mapping are not necessary for PWM outputs.

ersion

3.5.3.40
3.5.3.40
3.53.40
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Operations

PWM output can be controlled by function blocks as below.

Operations Variable or FB Name
Start PWM output Function block MV_PWM_Start
Stop PWM output Function block MV_PWM_Stop

MV_PWM_Start

MV_PWM_Start

—xExecute xDone f—

—byChannel xErrorf—

—dwFrequency

—wDuty

FB name Description

MV_PWM_Start This function block is to start PWM output.

Name Type 110 Descriptions
XxExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)

dwFrequency DWORD | IN Frequency of pulse train outputs (20 to 100,000 [Hz])
wDuty WORD IN ON duty (0 to 100 [%])

xDone BOOL ouT Execution done successfully

XError BOOL ouT Error occurred

MV_PWM_Stop

MV_PWM_Stop

—xExecute ¥Done

—byChannel XErrar

FB name Description

MV_PLS_Stop This function block is to stop PWM output.

Name Type 110 Descriptions
XExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)

xDone BOOL ouT Execution done successfully

XError BOOL ouT Error occurred

If output configuration is changed from PWM output to standard DC output, the PLC must be power-cycled.
This limitation is applied in CPU ROM VER. 3.5.3.41 or older.
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|3.21 Option board
|3.21.1 Supported function

Option board supports the following communication functions and analog input/output.

Function OBV- OBV- OBV- OBV- OBV- OBV- OBV- OBV-

NES 485A 485TAl 485TAO AIO AIG AlIOG RTD
RS-485 | Modbus-RTU master X X X X - - - -
Modbus-RTU slave X X X X - - - -
General purpose com. X X X X - - - -
Analog input - 2 ch. 2 ch. - 2 ch. - - -
Analog output - - - 2 ch. 2 ch. - - -
Isolated Analog input - - - - - 4 ch. 2 ch. -
Isolated Analog output - - - - - - 2 ch. -

Isolated RTD input - - - - - - - 2/4 ch.

X = Supported, - = Not supported

Right click on “Device” and choose “Add Device...”.
“Add Device” window appears.
Click the option board name according to the table below and [Add Device] button.

s || m vice
5 |Devin:e (MY et 1N NMG_DE @0
=8 FLc Lol g Cut
- I':; ﬂ[l Cgp-:,.- za‘ip:enddewce %) Update device
ﬁ Vendor: [ <allvendors» -
@ Name Vendor Version
= miscellaneous
= @ x DE|EtE [ option_Board Hitachi-IE: 3.5.3.41
T ({ option_Board 0Bv-A16 Hitachi-IES 3.5.3.49 i |
F'rDFIEI’tIES. . m Option_Board OBV-AIOG | Hitachi-IES 3.5.3.44
({ option_Board 0BV-RTD | Hitachi-IES
_ - busa= : i [ Miscellaneous
[ Localit & Add Object 3 oo Sy
7] Display all versihs(for experts only) Option Board
[ tocal g = add Falder.. SR @ option_
2 2Phas . I [ option_Board 0BV-AIG
% Single | Add Device. .,
[ option_Board OBV-AIOG
‘1 Trkarm
[ option_Board OBV-RTD
€ (You can select another target node inthe navigater while this window is open.)
Option board type Device name in Device version Required CPU
[Add Device] dialog ROM version
OBV-NES Option_Board 3.5.341 3.5.341
OBV-485A 3.5.3.41
OBV-485TAl 3.5.3.41
OBV-485TAO 3.5.3.42
OBV-AIO 3.5.3.42
OBV-AIG Option_Board OBV-AIG 3.5.3.44 3.5.3.44
OBV-AIOG Option_Board OBV-AIOG 3.5.3.44 3.5.3.44
OBV-RTD Option_Board OBV-RTD 3.5.3.44 3.5.3.44
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|3.21.2 Port number setting
The port number setting of option board is fixed to “COM2” (“COM1” is reserved for CPU local port).

CPU port “COM1” (fixed)

Option board port “COM2” (fixed)

|3.21.3 Analog input/output setting

Double click on “Option_Board” or right click and choose “Edit Object.” Option_Board Configuration window
appears. Configuration parameters are different depending on option board types as below. Set parameters

accordingly.

[ Option Board ]
] Option_Board x

Option_Board Parameters

Option_Board If0 Mapping

[ Option Board OBV-AIG ]

[f] ©ption_Board_OBV_AIG X
Option_Board Parameters
Option_Board If0 Mapping
Status

Information

Parameter Type Value Default Value Unit
# Analog input filter BYTE(1..40) 10 10 %8 [ms]
Parameter Type Value Default Value Unit

# Update cyde BYTE(L..10) 1 1 x 8 [ms]

# Analog Input Resolution Enumeration of BYTE 14-bit 14-hit

# Analog input type ch. 1 Enumeration of BYTE Voltage Voltage

# Analog input type ch.2 Enumeration of BYTE Voltage Voltage

# Analog input type ch.3 Enumeration of BYTE Voltage Voltage

& Analog input type ch.4 Enumeration of BYTE Voltage Voltage

& Input filter ch. 1 BYTE({1..40) 8 8 [times]

@ Input filter ch.2 BYTE({1..40) 8 8 [times]

@ Input filker ch.3 BYTE(1..40) 8 & [times]

@ Input filter ch.4 BYTE(1..40) 8 & [times]

@ PCB Temperature INT ¥0,1[degC
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[ Option Board OBV-AIOG ]
[f] ©ptien_Board_OBV_AIDG X
Option_Board Parameters
Option_Board I/0 Mapping
Status

Information

[ Option Board OBV-RTD ]
] Option_Board_OBV_RTD X

Option_Board Parameters
Option_Board IO Mapping
Status

Information

Data of Analog input/output will be assigned to %I1W/%QW as seen in “Option_Board 1/0 Mapping” tab.
Analog outputs have been available since the option board device version 3.5.3.41 or newer and supported by CPU

ROM VER. 3.5.3.42 or newer.

(] Option_Board X

|D|:|ﬁun_E|uard Configuration | ™ Option_Board IO Mapping |S13tus | @ Information

Parameter Type Value Default Value Unit
@ Update cyde BYTE(1..20) 2 2 x4 [ms]
# Analog Input Resolution Enumeration of BYTE 12-hit 12-hit
@ Analog input type ch. 1 Enumeration of BYTE Voltage Voltage
@ Analog input type ch.2 Enumeration of BYTE Voltage Valtage
# Input filter ch.1 BYTE(1..40) 8 8 [times]
& Input filter ch.2 BYTE(1..40) ] 8 [times]
# Analog Output Resolution Enumeration of BYTE 12-hit 12-hit
@ Analog output type ch. 1 Enumeration of BYTE Voltage Valtage
# Analog output type ch.2 Enumeration of BYTE Voltage Voltage
@ PCB Temperature INT % 0.1 [deq C]
Parameter Type Value Default Value Unit
@ Update cyde BYTE(1..10) 10 10 | % & [ms]
& Wire type Enumeration of BYTE 3-wire 3-wire
@ Scales Enumeration of BYTE Celsius Celsius
@ Input filter ch.1 BYTE(1..40) 20 20 [times]
@ Input filter ch.2 BYTE(1..40) 20 20 [times]
& Input filter ch.3 BYTE(1..40) 20 20 [times]
@ Input filter ch.4 BYTE(1..40) 20 20 [times]
# PCE Temperature INT % 0.1 [deg €]

Channels

Variable Mapping  Channel Address Type Default Value
b Analog Input ch.1 el 4 WORD 0
b Analog Input ch.2 eIV 5 WORD 0
i Analog OQutput ch.1 BoW2 WORD 0
i Analog Output ch.2 RO 3 WORD 0
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|3.21.4 Modbus-RTU communication

Modbus operation is same as CPU port. Refer to section 3.15.4 and 3.15.5 for further information.

|3.21.5 General purpose communication

Besides Modbus-RTU communication, option board 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 “COM2”. Refer to section 3.25.3 Serial communication for further information.

Add Library X
Company: |(.0.II companies) S |
Skandard Monitoring Data Server Driver Setam 28

Skandard Spstam
Standardsd Sierbem
Symbolicy arsBase LyEtam
SysCallbackz3 System
SysComz3 Slertam

| SysCam Slesfem
SysCpuHandling Shsfam
SysDirz3 Sisfam

SysDir Systam =
SysDPY LHilscher23 Spetam
SysEvent23 Siertam
SwsEwent Spestfem

SysExcepk Sysfam b
< | b

[ Group by categary

% (o
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|3.22 USB program transfer

This function is supported by MICRO-EHV+ CPU ROM VER.3.5.3.41 or newer.

User program can be downloaded, uploaded or verified according to dip switch settings as below.

—>» ON
13
2 |
3 &2
use Lep | 4 (B0
Dip switch
Function SW1 | SW2 | SW3 | SW4 | Action when USB LED
Download (USB=>PLC) ON OFF | OFF | OFF | Power up 1sON/1s OFF
Upload (USB€PLC) OFF | ON | OFF | OFF | Plug USB 0.5s ON/0.55s ON
Verify ON ON | OFF | OFF | Plug USB 25 ON / 2s OFF
Boot from USB OFF | OFF | ON | OFF | Power up 1s ON/ 1s OFF
USB memory is plugged. ON
USB memory is removed. OFF

|3.22.1 Download from USB to PLC

Application program is downloaded from USB to FLASH memory in the PLC. Currently stored application in the
FLASH memory will be overwritten. Follow the steps as below.

(1) Create project files

Project files to be downloaded are created with HX-CODESYS. Choose the menu [Online] - [Create boot
application] in off-line mode and save them to USB memory. Then file “Application.app” and “Application.crc”
will be created in the root directory of USB memory.

|| Application.app
|| Application.crc

(2) Plug the USB memory to the USB connector of MICRO-EHV+.

(3) Set the dip switch 1-ON, 2,3,4-OFF.

(4) Turn ON power to the PLC

(5) After USB LED blinking, project files have been downloaded to the PLC.

Besides project files created by HX-CODESYS, also uploaded project files from PLC can be downloaded.

® If corrupt file is downloaded or no boot project is stored in USB and internal FLASH memory, initialization
during power-up does not complete, which causes STATUS LED keeps blinking and OK LED does not light
up. In this case, download a right project to recover.

® |f the parameter “Retain Mismatch” in Configuration is changed, power cycling is necessary to reflect.
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[3.22.2 Upload from PLC to USB

Application program and source file, if available, is uploaded from FLASH memory in the PLC to USB memory.
Follow the steps as below.

(1) Set the dip switch 2-ON, 1,3,4-OFF.

(2) Plug the USB memory to the USB connector of MICRO-EHV+.

(3) Application.app and Application.crc will be uploaded from PLC to USB. If source file (Archive.prj) is stored in
the PLC, it will be uploaded too as “Source.projectarchive”, which can be opened by HX-CODESYS.

USB PLC

|_| Application.app || Application.app

|_| Application.crc <:I

® Source.projectarchive

|| Application.crc

|| Archive.prj

|3.22.3 verify between PLC and USB

Application programs between PLC and USB are verified. Follow the steps as below.
(1) Set the dip switch 1,2-ON, 3,4-OFF.

(2) Store Application.app and Application.crc in the USB memory.

(3) Plug the USB memory to the USB connector of MICRO-EHV+.

(4) USB LED shows verifying result as below.

Verifying result USB LED
Match ON
Mismatch Blinking in 5 sec. (250ms ON / 250ms OFF)

|3.22.4 Boot from USB

Application program is downloaded from USB to RAM memory in the PLC. Currently stored application in the
FLASH memory will NOT be overwritten. When USB memory is removed and power is cycled, original
application program in the FLASH memory will be loaded to RAM as a boot project. Follow the steps below.

(1) Create project files

Project files to be downloaded are created with HX-CODESYS. Choose the menu [Online] - [Create boot
application] in off-line mode and save them to USB memory. Then file “Application.app” and “Application.crc”
will be created in the root directory of USB memory.

|| Application.app
|| Application.crc

(2) Plug the USB memory to the USB connector of MICRO-EHV+.

(3) Set the dip switch 3-ON, 1,2,4-OFF.

(4) Turn ON power to the PLC

(5) After USB LED blinking, project files have been downloaded to RAM memory of the PLC.

® If USB memory device is not plugged or no application file is stored in USB memory, exception “load boot
project failed” (error code 31) is detected.

® |P information is not changed in this operation mode. Do not set “Yes” at “Change IP information” in
Configuration parameter.
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|3.23 USB data logging (File system)

This function is supported by MICRO-EHV+ CPU ROM VER.3.5.3.41 or newer.
This function works only when USB memory is plugged in MICRO-EHV+.

Since USB memory supports file system, the library CAA File is available with USB memory. One of the useful
functions of CAA File is data logging. A sample program of data logging is introduced as below.

This sample program will create a CSV file (file name: Datalog.csv) with 3 data (time stamp, dummy data, text) as
follows. New log data is additionally written to the same file every 10 seconds automatically. Modify data format
and writing timing according to your system requirements.

A

DT#2014-02-07-01:25:08
DT#2014-02-07-01:25:17
DT#2014-02-07-01:25:27
DT#2014-02-07-01:25:38
DT#2014-02-07-01:25:48
DT#2014-02-07-01:25:58

= | (LN (= 0D D [

Variable declaration

B C

32 This is Test |
42 This is Test |
56 This is Test |
61 This is Test |
71 This is Test |
86 This is Test |

1 PEOGEAM Logging

2 VAR

E] 3FileName : CRAL.FILENRME:

4 FileOpen : File.Open;

5 FileClose : File.Close;

] FileWrite : File.Write;

7 sMainDir : STRING := '"/uskH4,/00'; // Base directory can be adapted
= iState : UINT;

3 hfile : CAL . HRNDLE:

10 sWriteline : STRING({1Z2Z)»

11 XxError : BOOL := FRLSE;

12 xlnitc : BOOL := FRLLSE;

13 xTestDone : BOOL := 5

14 X3tartWr : BOOL := FRALSE; (* Reguest bit to write nevw log *)
15 FetRICData : RIC1k.GetDateAndTime;
16 xEDRTC » BOOL;

17 ¥ReadDone : BOOL;

18 dtTemp : DATE AND TIME:

15 aDT : STRING;

Z0 iNum : INT;

21 sNum : STRING;

2z T1 : TOM;

3 EI'JIJ_\"ﬁR
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L R

=] iy

10

(=]

T

[FURN FUR TURNY U T T ST ST SR ST I I S N
Lok O Wnm

34
35
38
a7
38
35
40

Lo
T T el = Y ]

-1 iy on

L N el = I ]

L= T = O = T = T = T L LT (I (L 4 L N { L L

s

IF xStartWr THEN // Regquest bit to write nev log data

3FileName := '/ og.csv'; // File pame
3FileName := CONCAT({sMainDir, sFileName):
iState := 07

xInit := TRUE;

xTestDone
¥Error := FR
XStartWr :

END_IF

IF xInit THENW

CASE iState OF
0: //0pen the specified file with write access.
FileOpen (xExecute:= TEUE, sFileName:= sFileName, xExclusive:= FALSE,
eFileMode:= File.MODE.MRFFD) ;
IF FileCpen.xDone = TEUE THEN
iState := 1;
hfile := Filelpen.hFile;
FileOpen {(xExecute:= FLLSE);
*RDRETC := TRUE;
ELSIF FileOpen.xError = TRUE THEN
iState:= 10;

FileOpen (xExecute:= FRLSE);
END TIF
1l: // Get RIC data

GetRICData (xExecute:= XRDRIC, xDone =»> XReadDone, dtDatelindTime=> dtTemp,):

IF xReadDone = TEUE THEN
sDT := DT TO STRING (dtTemp); // lst logging data (RIC)
GetRICData (xExecute := FRLSE):
iState 1= 2;

END IF

/4 Write a string to the opened file.

8]

J/ Update the number

iNum := iNum +1;

sWum := INT TO STRING({iNum}; // Znd logging data (incremental number in STRING)
// Combine the data

sWriteline := CONCAT('srsn', sDT):

sWriteline := CONCAT (sWriteline, ',');
sWriteline := CONCAT (sWriteline, sHum):;
sWriteline := CONCAT (sWriteline, ',');
sWritelLine := CONCAT (sWriteline, 'This is Test ! "}; J// 3rd logging data

FileWrite (xExecute:= TRUE,hFile:= hfile, pBuffer:= ADE(sWriteline),
gz5ize:= INT TO UDINT(LEN(sWriteLline}})):
IF FileWrite.xDone = TRUE THEN
iState := 3;
FileWrite (kExecute:= FLLSE);
ELSIF FileWrite.xError = TRUE THEN
iState:= 11;
FileWrite (kExecute:
EWD _IF
XKBDRIC := FALSE;

FAL3E) :

3: // Close that file.
FileClose (iExecute:= TRUE, hFile:= hfile):
IF FileClose.xDone = IRUE THEN
iState := 4;
FileClose (kExecute:= FRLSE):
ELSIF FileClose.xError = TRUE THEN
iState:= 12;
FileClose (kExecute:= FRLSE):
END IF

(sample text)
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/4 The test 1s
g8 xTestDone:
g ¥Error := FL

58 ¥xInit := FAI

1
1
1

¥TestDone := FRLSE;

1 ¥Error :=

2 ¥Init := FRLSE;

¥xTestDone := FALSE;

5 XError := TE
] ¥xInit := FALSE;

xTestDone := FRLSE;
3 xError := TRUE;

¥Init := FAI
END_CASE
END_IF

=]

™

TL{IN:=NMOT(T1.Q), ET:=T#103);
IF T1.Q THEW

xStartWr:=IRUE; // IRUE every
END _IF:

in

11 ==~

0 M o 0 M oo o
i,

1

Not all the function blocks of CAA File libraries are supported as below.

Function block Supported Function block Supported
Close Y Read Y
Copy Y Rename Y *1*2
Delete Y SetPos Y
EOF Y Write Y
Flush - DirClose Y
GetAttribute - DirCreate (incl. sysDirCreate) *3
GetPos Y DirList Y
GetSize Y DirOpen Y
GetTime Y DirRemove Y
Open Y DirRename Y *1*2

Y : Supported

- Not supported

*1 : If target file does not exist, no error is returned due to a bug in the CAA File library 3.5.3.0.

*2 : Use the same path for old and new file/directory. If they are different, rename function does not work properly.

*3 : It is not recommended to use DirCreate and sysDirCreate since it takes long time to execute, which could
result in processor overload exception. Instead of this, create new directory manually with PC in advance.

e Do not plug out USB memory while accessing file/directory, otherwise it is not properly recognized when
plugged in the next time. If it is necessary to plug out USB memory while PLC is in RUN status and USB
memory is always accessed, be sure to close file/directory in user program before plugging out, for example
adding an input to stop accessing and close file/directory.

o Since it could take longer time to access files depending on USB memory devices, it is recommended to use a
separate task for file access besides tasks for normal 1/0 access.

o Since file system of Windows and MICRO-EHV+ is different, the name of the first file is not correctly read by
FILE.DirList() function. Use SysDirRead() function in SysDir library instead of DirList() in CAA File library.



Chapter 3 Programming

|3.24 Web visualization

This function is supported by MICRO-EHV+ CPU ROM VER.3.5.3.41 or newer.
This function works only when USB memory is plugged in MICRO-EHV+.

Besides standard visualization, MICRO-EHV+ supports Web visualization. Once visualization application is
created and downloaded together with user program, PLC works as a web server and any web browser can access,
read and write variables in the PLC.

Configuration

Right click on “Application” and choose “Add Object” - “Visualization”. Then “Visualization Manager” and
“Visualization” inserted under the Application.

Right click on “Visualization” and choose “Add Object” and “WebVisualization”.

= ) npptication 1"

i) rary vl & O =€} Application
=
PLC_PRG Copy m Library Manager
Paste
= (B roskcconfi ‘ PLC_PRG (PRG)
= & MainTq % Delete .
& . . = @ Task Configuration
{2 Propertes...
= 5% MainTask
(@ Local_inputs (Local [z Add Object ] @y appication. =
T Local_outputs fLoc] (= add Folder .. @B Dot server.. & pLC_PRG
'8 2phase counters Add Device... % out.. Visualization Manager
: single counters Insert Device... @ lobal Varizble List... ] Visuaiization b ot
Interrupts - .
TR Scan For Devices... ] mage Pool... m Local_inputs (Local inputs) Copy
% Pulse Train outputs] RO .
% PWM outputs ) ﬂj Local_outputs {Local outputs) Paste
Edit Object With... @ Netwark Varisble List (Receiver)...
[ Expansion_units (€ . 2Phase counters ¥ Delete
©F Login @ Network Variable List (Sender)... N
T Persistent Variables... Single counters Propertes...
Interrupts
& Pou.. : P iT] Add Object 3 | [ HMI visualization...
POU for implicit checks... Pulse Train outputs N ]
gl et e m [ Add Folder... &b WebVisualization...
R, Redpe Manager... L PVWM outouts .
"8 Symbol configuration. ..
(] Textlist...
@ Trace..
@] visualization. ..
Visualization Manager...

Creating web page
Refer to online-help of HX-CODESY'S for further information to create visualization pages.

Access from web browser
Created web visualization application is downloaded together with application program to MICRO-EHV+, which

can be accessed by any web browsers. When IP address of the target PLC is 192.168.0.1, enter URL as follows.
http://192.168.0.1/webvisu.htm/
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® Web browser must support HTML5 with JavaScript enabled.

® \Webvisualization works only when PLC is in RUN status.

® Local I/O (external 1/0O) is not updated in web visualization and standard visualization. If it is necessary to read
or write local I/O directly, use additional variables in web visualization and copy them to/from local 1/O in the
IEC program.

® Webvisualization requires processor load. Normally up to 80% of cycle time of the task is available for user
program execution without Webvisualization however, 15 to 20% of cycle time is for program execution with
Webvisualization. Be sure to set longer cycle time for the task of user program.

® Since Webvisualization requires a lot of memory, “Source download” fails because the flash memory size in
MICRO-EHV+ is not enough. In order to download source file, disable “Download information files” in
Additional files in [Project Settings]-[Source Download].
Without “Download information files”, online change is not possible by uploaded source file. (It is
possible to download, but CPU must be stopped.) If online change is necessary, be sure to keep project
archive file in your PC with Download information files enabled.

rAdditionaI files I&w [ Project Archive &Jw
r [ pownload informatianfiles I Indude the following information into the archive:
[ Libraryprofile I + Download informationfiles I
[ referenced devices + Library profile
[] referenced libraries +-[] options
[ referenced visualizationstyles + Referenced devices
[ visualization Profile + Referenced libraries

+ Referenced visualization styles

+-[] visualization Profile

[ oK ] [ Cancel ]

'S

Additional files for Source download

[ Additionalfiles...] [ Comment... ]

(oo ) (o]

Setting for Project Archive
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|3.25 Libraries
|3.25.1 How to install

In order to read/write MICRO-EHV+ series PLC’s specific information, the following libraries are available. Add
necessary CmpHIESLib_MV by choosing “Add library” as shown below.

Devices - 0 X {7 Library M x|
= chtikdss ﬁ_jﬂdd libraty ) 5] Placeholders mLibrary repository
=[] Device (My-xed)
= @l] PLC Lagic Mame Mamespace Ettective werzion
= 1:3 Application + Standard, 3.5.2.0 (Svstem) Standard 35.2.0

Library Manager
[] PLC_PRG (PRE)

| |

Library | Placehalder

+ IoStandard = IoStandard, 3.5.3,40 {System) InStandard 3.5.3.40

Company: | HIES vl

CmpHIESLE 5440 AT

=8 CpHIESLb_ MY 3.5.3.0 A
«a28 CmpHitachiErrors  3.4.0.0 AT
«## CmpHitachiErrors_My - 3530 HES
«a8l [oDpvHIES 3550 A

[]taroup by category [ ] Display all versions {for experts anly)

[ Details, . H Library Repaositary... ] [ [e]4 H Zancel

CmpHIESLib_MV is Hitachi-1ES’s special library including;
2 Phase counters
Single counters

" 2 Phase counters
" Single counkers

InterruptS 'a Interrupts
Pulse Trans outputs "% Pulse Train outputs
PWM outputs & PWM outputs

If these libraries are not found in the library list as above, install library by choosing [Tools]-[Install library...].

Debug | Tools | Window  Help
ik f Package Manager. ..

|m Install library...

Install device. ..

g O
@ Install visualization stvle, ..
H License Manager...
Scripking 4
Cuskamize. ..

Options, ..
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|3.25.2 Real time clock
Add “CAA Real Time Clock Extern” library by clicking “Add library” on Library manager.

i) Add Library [E5

Enter a string for a fulltext search in all libraries. ..

Library | Placeholder

Company: ’(AJI companies) v]

) cAp CanOpen Stack 3.5.10.0
CAA CiA405  3.5.12.0

CAA Device Diagnosis  3.5.13.0

CAA DTUtI Bxtern  3.5.12.0  ©44
CAA Element Behaviour Model
CAAFE Factory  3.5.13.0
CAAFile 3.5.13.0 A4

CAA GenericListAnd Tree Factorv
4 |

[7] Group by categary [] Display all versions(for experts only)

[ Details... ][ Library Repository... ] CK l[ Cancel

In the CAA DTULil Extern libraries, GeTimeZonelnformation and SetTimeZonelnformation are not supported.
=-I2) CAA DTULl
+-1) Enums
=) Function Blocks
=) Time and Date
GetDateAndTime  ...Supported
SetDateAndTime  -..Supported
=) Time Zone Information

GetTimeZonelnformation  ...Not supported
SetTimeZonelnformation  ...Not supported

Following example is in FBD language. Choose [Insert Box] in [FBD/LD/IL] menu and GetDateAndTime or
SetDateAndTime as shown below.

FEDJLODYIL | Build ©Online Debug  Tools Wi

[ Insert Metwork Chrl+1 ~ Name Type
[FF Insert Mebtwork (below) T T ff] o Library
A =2 CAADTUHI
G Insert label =-I2) Function Blodks
| e Toagle nebwork camment skake Cerl+O I +.-[) Time and Date
n|5[F Insert B Chrl+b I =) Time Zone Information
| |GetTimeZone1nformati:m
IF Insert Empty Box Ckrl+Shift+B SetTimeZoneInformation
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Declare instance of the function blocks and necessary variables as below.

FROGRAM EOU
VAR
5_RIC: DIU.SetDatelAndTime;
G_RIC: DIU.GetDatehAndTime;
Set_RTC: BOOL;
Fet_RIC: BOOL;
7 Current DT: DATE_AND TIME;
] END VAR

L L 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. That’s why the current time is copied only when xDone flag is high.

5 RIC
DTU. SetDateAndTime

set rIC | BN xExecute xDone

DT#2019-3-29-12:34:00 —dtDatelndTime xBusy

xError =
eError — | _NO EEROR

G_RTC
DTU .GetDateAndT ime

et RTC R xExecute xDcne

xBusy

¥Errer

eError
dtDateindTime
ePericde

G_RTC.xDcne
G_RTC.dtDatelndTime | DT$2015-3-23-12:43:34

Current_DT [ DT$2015-3-35-12:42:34 |

|3.25.3 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
Compary! | (Al companies) W
Standard Monitoring Data Server Driver Slrfam Rl

Standard Syestam
Standardsd Slestam
SymbolicYarsBase Slestam
SysCallbackzs System
SysComz23 Sstam

[+ SysCom  Spsten
SysCpuHandling Eyesbem
SysDir23 Siestam

SysDir Systam
SysDPY1IHIscherz3 Sysbem
SysEventz3 Slestem
SysEvent Slesfam

SysExcept Sstam i
£ >
[ Group by category

Ok l [ Cancel
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It is recommended to use ST language for serial communication settings since it is more flexible.

[
[

[ L T S N ' N % TR % N % T % B U I S

O o m 1 @y i = G k)

3

3

L O I I

[ = ]

L I

[=k]

o W m

L I

1 i

FROGRAM FLC _FRG

WAR
COM sample:C0M Settings;
COM sampleEX:CO0M SettingsEK;
measages STRING:="123";
Result:DWORD;
Resultcl :DWORD;
write out:UDINT;
test: INT:
Status:INT;
uchwyt :DWORD;

END VAR

COM sample.sPort:=C0M Ports.S5Y5 COMPORTL;

COM sample.byParity:=C0M Parity.5Y5 NOPRRITY;

COM sample.byStopBits:=C0M Stopbits.S5YS_ONESTOFBIT;
COM_sample.ulBaudrate:=C0M Baudrate.S5Y3 BR_19200;
COM_sample.ulBuffer3ize:=100;
COM_sample.ulTimecut:=10;
COM_sampleEX.byByteliize:=E&;

CASE Status OF

uchwyt:=3y3Comlpen (3¥3_COMPORT1, ADR(Result)):

IF Result=0 THEN
Status:=Status+l;
END IF

Resultl:=5yaComSetSettings (uchwyt, ADR(COM sample), ADR(COM sampleEX));

IF Resultl=0 THEH
Status:=Status+l;
END IF

IF tezt=1 THEN
message :=CONCAT ('s02"',me33age) ;
me3dsage :=CONCAT (message, "s04");

test:=0;
END IF
END CASE

...COM1

...Non parity

...1 stop bit

...baudrate 19,200bps
...buffer size 100 bytes
...Timeout 10ms

...8 bit/ frame

...Connect 02 +“123”
...Connect 02 “123” + 0d

write_out:=SyaComWrite (uchwyt, ADR({message), LEN(message), 1000, ADR(Result)):
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|3.26 Troubleshooting

|3.26.1 Error indication

MICRO-EHV+ indicates the error by the lighting pattern (ON / blink / OFF) of OK LED. 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
description following countermeasures depending on error level.

FOW O g
T oKk © {5
’ | TE ‘ RN oz 8]
STATUS © ‘ jf:?;f
~ J
|3.26.2 Error code
Error code | Error level Countermeasure
88, 11t0 19 | 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 HX-CODESYS
70to 78 Warning User program execution does not stop by warning. If you need to activate alarm or
any action by warning, use CmpHitachi_MV library.
Err. Error name Description PLC Applica- | OK
code [Detected when] system | tion LED
88 Microprocessor Overflow of internal watchdog timer due to | Stop Stop
failure system program error. ()
[Power on]
11 System program error | Checksum value of system program Stop Stop
(FLASH) (Runtime) in FLASH does not match the ()
[Power on] checksum calculated.
12 System RAM failure | Read/write check for system RAM has Stop Stop
[Power on] failed. ®
13 Misalignment / Microprocessor has detected an exception | Stop Stop
Illegal instruction / processing in system program. (*1) @
Privileged instruction
[Always]
16 System program error | Checksum value of system RAM does not | Stop Stop
(system RAM) match the checksum calculated. ()
[Always]
18 MAC address error MAC address is missing or wrong value. Stop Stop Y
[Power on] e
19 Data memory failure | Read/write check for data memory (RAM) | Stop Stop O
[Power on] has failed. ~

-:IQ-: ON -;6:—: 250ms ON / 250ms OFF -Q—:
[ 1 1

500ms ON / 500ms OFF (- : 1sON/1sOFF - : 2sON/2sOFF @ : OFF
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Err. Error name Description PLC Applica- | OK
code [Detected when] system | tion LED
20 I\I/:isaI:gnment/ / Microprocessor has detected an exception Run Stop
Illegal instruction iy Faati Y
Pri\?ileged instruction processing in application. O
[Always]
21 Retain identity Retain data memory is undefined status due | Run Stop
mismatch to battery empty. O
[Power on] (*2) '
23 Unresolved external | Unresolved external references are Run Stop
references detected. O
[Always] '
24 Software watchdog Actual cycle time has exceeded watchdog Run Stop
of IEC task expired time. O
[Always] Set longer watchdog time. '
25 Processor load Microprocessor load watchdog of all IEC Run Stop
watchdog task has been exceeded. O
[Always] Set longer interval time of task. '
26 IEC task IEC task configuration has failed. Run Stop
configuration failed O
[Always] '
27 Division by zero The divisor of division command is 0 in Run Stop O
[DIV executed] IEC program. hd
31 Load boot project Checksum value of application (user Run Stop
failed program) in FLASH does not match the O
[Power on] checksum calculated. '
70 1/0 configuration 1/0 configuration does not match with Run Run
error actual 1/0 modules. O
[Always] '
71 Battery error Battery voltage is low or battery is Run Run o
[Always] disconnected. 0
75 Option board invalid | Hardware error is detected in option board. | Run Run
ID Or MICRO-EHV+ does not support the Q
[Power on] target option board.
77 FLASH writing Failure has been detected in writing Run Run
failure N FLASH memory or the number of writing O
[FLASH writing] . '
times has been exceeded.
78 Parameters in Checksum value of parameters in FLASH Run Run
FLASH check sum | (1p address, etc.) does not match the Q
([eFr’r(;)v:/er on] checksum calculated. "

)

0L oN Q- 250ms ON /250ms OFF  Q: 500ms ON /500ms OFF ) : 15ON/1s OFF g : 2sON/2sOFF @ : OFF

If error cause is removed, error code remains except for error code 71 (battery error).
71 Error and OK LED blinking automatically disappear if battery is replaced to new one.
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(*1) OK LED is not lighting up

If error code 13 is detected, OK LED is not lighting up and it is not possible to communicate with HX-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, it is possible not to load boot project from flash memory.

< Unloading boot project >
(1) Remove power from the PLC

(2) Slide No.1 to 4 of the dip switch 2 to the right side (ON).

felh=llcsleslesleales
elealeelelele

[[240C QUR_oy™ an .
T

Dip switch 2

(3) Supply power to the PLC and check if OK LED is lighting up.

(4) Login and create boot project to restore your system.

(*2) 21 Error

If power failure time of the PLC exceeds 12 hours, data in variables configured as RETAIN (backup by optional
battery or capacitor in the unit) are not retained (undefined values). When PLC is powered up with RETAIN data
undefined values, behavior of PLC can be selected in the setting [Retain mismatch] of HX-CODESYS. If this setting
is RUN (default), PLC starts with all RETAIN data initialized. (If RUN/STOP switch is in STOP position, PLC does
not start regardless of the setting.)

Parameter Type Value Default Value
@ IP Address STRIMNG '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
@ Ethernet port Link speed / Duplex mode Enumeration of BYTE Auto Negotiation Auto Megotiation
# Change IP information Enumeration of BYTE MNo Mo
@ Stop switch definition Enumneration of BYTE Reset warm Reset warm
@ Digital Filter BYTE(1..40) 4 4
& OK LED blinking while battery error Enumeration of BYTE Enable Enable
[ # Retain mismatch Enumeration of BYTE Run Run ]
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Error libraries

As for warnings (error code 70 to 78), special libraries called “CmpHitachiErrors_MV” are available as below. Use
them in your application program if necessary. If it is not registered in your library repository, install
CmpHitachiErrors_MV.library by choosing [Tools]-[Install library...].

Error | Libraries (CmpHitachiErrors_MV.library) Input Output
code
all HIESGetLastError - Last detected error
HIESGetLastError F— code (WORD)
all Execution bit to Result (BOOL)
ClearError
—=Execuke ClearError f— Clear error code
(BOOL)
70 IDEunﬁgErrur - 70 Error bit (BOOL)
xError f— Unit number (WORD)
wlnik —
wilok b— Slot number (WORD)
(FB)
71 - 71 Error bit (BOOL)
BatteryError
EBatteryError—
7 — - 77 Error bit (BOOL)
FlashWritingError
FlashiwritingErrar f—
78 ComParamSumCheck - 78 Error bit (BOOL)
ComParamSumiCheck —
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|3.27 Version

Firmware version (Target-\Version) of your CPU is monitored in communication settings of Device as below.

[l Device x hd
Communication Settings | Applications | Files | Log | PLC settings || PLC shell | Users and Groups | Access Rights | Canfiguration | Task deployment | Status | 4 *
Select the network path to the controller:
Gakeway-1:0025, 9001 b
= g Gateway-1 Device Name:
(] MICRO-EH¥+ [0025.9001] {active) | MICRO-EHY+
@ MICRO-EHY4- [00DE,BO01]
Device Address:
0025,9001
Target ID:
16#?0?00006
Target Name: Filter :
MICRO-EHY+ Target IO -
Target Type: Sorting order @
1641000 Harme 3
Target ¥endor:
Hitachi Industrial Equiprient
Syskems Co., Lkd,
Target ¥ersion:
3.5.3.40
[ Dar't save netwark path in project
[ secure anline mads
The key functions supported by MICRO-EHV+ are listed below.
. CPU ROM version
Category Function
3.5.3.40 3.5.341 3.5.3.42/43 | 3.5.3.44
Communication Modbus-TCP Master - - X X
Modbus-TCP Slave X X X X
Modbus-RTU Master X X X X
Modbus-RTU Slave X X X X
EtherCAT Master - - X X
CAN - - - -
Profibus - - - -
Profinet - - - -
USB File System Logging - X X X
Web visualization - X X X
Program upload / download - X X X
Expansion unit Positioning Expansion Unit - - - -
Option board OBV-AIG/AIOG/RTD - - - X
CODESY'S Runtime version 3.5.3.40 3.5.3.40 3.5.3.40 3.5.3.40
Required devdesc.xml version 3.5.3.40 3.5.341 3.5.3.42/43 | 3.5.3.44
Required CODESY S/HX/EHV-CODESY'S version V3.5 SP3 Patch6 V3.5 SP5
or newer version or newer version

X: Supported - Not supported
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|3.28 Package Manager

The runtime version of MICRO-EHV is V3.5.3.40. Corresponded CODESYS version is V3.5 SP3 Patch4. This
version contains right version of library files for the runtime 3.5.3.40. If newer version of CODESYS is used, several
libraries are updated, which could result in compiling error. In order to avoid that, be sure to install right libraries with
Package Manager function.

(1) Choose [Tools]-[Package Manager...]
]
Tools | \Window  Help

hi| fF Package Manager... ||

1 m Library Repository, ..

ﬂj Device Repositary...

(2) Click “Install new packages”
(3) Click “CD or disk...” and choose the file “Lib_MV+V35SP3 201502.package”. If you don’t have it, ask your local
supplier.

Currently installed packages: sartby: [name - Q 1] Click on "CD or disk..." in order to install 2 package from a
Maintain - r! d
Name | Installation date installed
packages order to select and instal a Remate server
3 ]
Instal new Install new
packages packages
I Display versions
Detail Remave.

g Lib_Mv+V355P3_201502.package

(4) If below information is displayed, the package is successfully installed.

f Package Manager

Currently installed packages:

MName Version Installation date

g Libraries for EHV+ CPU V3.5.4.10 3.5.4.10 20150209
g Libraries for MICRO-EHV+ V3.5.3.42 35342 ] 2015/0210

The following libraries and file are included in this package.

File name Description

Device description files All versions of devdesc.xml files from 3.5.3.40 to 3.5.3.42
Library Library files for runtime 3.5.3.40

ESlI files ESlI file for EH-IOCA

Gateway.cfg Special gateway.cfg file including HIES USB driver information
USB driver files USB driver files for Windows 7/8.
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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
(@) 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 unit
(a) Precaution when installing the unit
1] Fix the unit securely with screws in 2 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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. L1 . _76(2.99) .
[ 50 mm (1.97in.) or more : 7y D
10 mm — 10 mm MNEE
0.39in) | M pLc M| ©asin) 1[80G-15) H
or more or more = ! 0
I 50 mm (1.97in.) or more = = 76(0.33) L|
150 mm (1.97in.) or more
Figure 4.2 External dimensions
10 mm ——\ /——10 mm . .
(0.39in.) | [ PLC L | (0.39in.) Dimensional table
or more or more Unit L1
50 mm (1.97in.) or more i
i (L97in.) 8/14/16 Points, 85 (3.35)
T 8 Analog Expansion
Wiring duct 20/40 Points Basic, 140 (5.51)
28 Points Expansion '
Figure 4.1 Amount of installation 64 Points Basic, Expansion 185 (7.28)

Unit: mm (in.)
(b) Mounting to a DIN rail

Attaching to a DIN rail

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.

Fixing the unit

\ Install DIN rail clamps from both sides. (The unit

could slide without clamps.)
Jep i

Removing the unit from the DIN rail

= =

1] Pull down the retaining clip on the bottom of the

base unit.
0 2] Pull the unit away from the DIN rail.

2]
=

CE—" 1]

),
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|4.2 Wiring
(1) Separation of power system
Several different power sources are used with PLC, such as main power of PLC, power for I/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
—ﬂ% %D—» Power for 1/0 signals

Transformer
NF

Q - Power for general equipment

Figure 4.3 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
basic unit’s power and the expansion unit’s power or the external power (particular DC power supply) for the
PLC I/0 signals may temporarily cause the 1/O not to operate normally.
For this reason, apply the power to the expansion unit before the basic unit or apply the power to the basic unit
and the expansion unit at the same time. In addition, the external power (particular DC power supply) for the
PLC 1/0 signals should be applied before the PLC units.
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.

MICRO-EHV+ series PLC detects power failures from a voltage drop of the internal 3.3 VV DC power supply. For
this reason, the load in the 3.3 V DC power of the unit is light, the 3.3 V DC is retained for a long time and
operations may continue for more than 100ms. Therefore, when using the AC input unit, an OFF delay timer for
coordinating with the internal 3.3 VV DC is needed because the AC input signal turns off more quickly than the
internal 3.3 V DC.
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(3) Wiring to the power supply terminal

Power supply for sensors -_—

100 to 240 V AC

))ELB

@)

o

|&] Noise
Isolated filter

R [R[I[I[I[®

QRIS
H =T
v © o000
© 0000
o 0000

oo

QIR (®

Blels olalol

=

J

transformer ¢
with shield _T_

Fig_ure 4.4 Wiring power diagram

(4) Wiring cable for /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 0.5 to 0.6 N'm (44 to 5.3
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 0.5 to 0.6 N-m (4.4

to 5.3 in.-Ibs).

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 0.32 to 2.1 mm?

(AWG22 to 14). If 2 crimping terminals are

connected to one terminal screw, use 0.32 to 1.3

mm? (AWG22 to 16) cable.

Note: Use shielded cable for the relay output when
corresponding to CE marking EMC command
iS necessary.
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(5) Input wiring for the input terminal

ltem DC input DC input (High speed counter)

Current-output-type
proximity switch

Rotary encoder

.......... p— 1kQ’ 3W

, +—AMN

ov|m|m@ | ov | 3
2av [0] [21 [4 I[6] [co] 2av [0] [2] [col

NPN open collector type encoder

A
B
z
g: 24V
E %J
o] L
£
2 y
i I e
Lov [ o J[2][4] [ 14 ][ co]
PNP open collector type encoder
NPN voltage output type encoder
A
B
Z D
24V
—
4 ov
Laav]i[ JI[s J[s ]
Lov [oJ[2][4] [14 ][ co]
Figure 4.5 Input wiring
(@) DC input

1] When each input and common terminal (C) are loaded with 24VVDC, the input status changes to ON, and
approximately 4.8mA or 8 mA (depending on input numbers) current 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 4.8mA or 8mA. If the use of a

A mx/’ — © strong electric contact cannot be avoided, add resistance as
somA . shown in the diagram at left and supply sufficient current to
3w the contact to prevent a faulty contact.

24vDC | 560 Q
=)

4] Limit the wiring length within 30 m (98.43ft.).

5] Each common on the input terminal block is independent of each other. Make an external connection as

needed.
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(6) Output wiring for the output terminal

Relay output Transistor output Transistor output
Item y*** P (sink type) (source type)
(MV-""DR) (MV-**DT) (MV-**+DTP(S))
POW © O @ @ c2
Pow @ | co |01 ® ®
- POW ©@ NC ® ® C POW ©@ N ® ® C
E FUSE Pow@l O @ @ V Pow@| O @ @ V
= Surgekiller% """" , , \
=
©
QE_, POW © o © @ Cc2 . FUSE . FUSE
b3 Diode (|||l -oeeeeer Diode 25|18 ---eeee-
&g | |pow @] co |01 ® 6
' 1T T
FUSE f
biode | ] e

Figure 4.6 Output wiring
(a) Wiring for the relay output module

1] Life of relay contact

Life curve of relay contact

1000 Life of the contact is also in squared reverse
500 proportion to the current, so be aware that
interrupting rush current or directly driving
2100 |30V DC/250VACR load the capacitor load will drastically reduce the
g = —— life of the relay.
= 50 _ E . . . . .
) 0VDC c=7ms I When switching is done with high frequency,
S . .
S 20 7 use a transistor output unit.
S 10
2 «'?}\ - Above: 20/40/64 points basic unit
= [[250 VAC cos ¢ =0.4 : . - .
f~§’ T I T I I 40/64 points expansion unit
@ g [ [ ] 16 points expansion unit
01 0203 05 1 2 3 5 10
Shut-off current (A)
1000 === =—"F—"T""""—— Below: other than listed above
500 30 V DC/250 \V AC R load ——]
Z I —
7100 ’250 AC cos ¢ =0.4
£ 50
g
S 20
2
& 10 ==0vDC
g
<
2
=
A |
01 0203 05 1 2

Sr?ut—offscurrent &,%

2] Surge killer
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. Install a 2A fuse in each independent contact output circuit.
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(b) Wiring for the transistor output terminal

1] Flywheel diode
For inductive load, connect a flywheel diode in parallel.

2] V and C terminals
Always connect a V terminal and C (common) terminal. If the module is used without connecting these
terminals, the internal flywheel diode does not function and there is a risk that the module will malfunction
or breakdown.

3] Fuse

A fuse to prevent the external wiring from burning out is not built. So it is recommended to install a fuse for

preventing the external wiring from burning out, but this does not protect internal 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.

(7) Wiring for the analog 1/O terminal

- Do not apply excess voltage to the analog input terminal beyond the rated input voltage. Similarly, do not subject
the terminal to current that exceeds the rated input current. Connecting the analog input terminal 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, short the input terminals before use.

- When wiring the external lines of the analog terminal, 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.
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(8) Wiring to the unit terminal

Wiring for the power supply

Shielded insulation

transformer the power line.

Use a 2mm? (0.031in%) cable and twist it.
Leave a distance of 100 mm (3.94 in.) or more from
the signal cable and 200mm (7.87 in.) or more from

o) 5 | &

RV RVRV[RI[®
¥[RIINIV[X

Always connect a noise
filter

H
v © oooo
© 0000
o 0000

RIRIRIR[R[R[®

QR Q[R[R] )
E=1]

Ground wiring Ve

Use a cable 2mm?
(0.0031 in.) or more and
wire it within a distance
of 20m (65.62 ft.).

1T

-
)OOOOOOOOO!)

RRIVVIVVIR
IR Ea e )
1= L
v o o000
> ° o
i - T
RIIRVIV®

IRR(RQ[R[RR] )
(-

Expansion cable

Always segregate power
line. 1/0 signal and power
supply cable.

1/0 signal cable

Use cable 0.75mm? (0.0011
in) or less.

Leave a distance of 200 mm
(7.87in.) or more from the
power line and do not have it
running next to the power
cable.

Class D grounding \_

Figure 4.7

|||—|

7 |||

Metal plate
Implement class D grounding.

Example of wiring

Outer hull (cabinet)
Implement class D grounding.
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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.

|5.1 Daily and Periodic Inspection
(1) Daily inspection
Verify the following items while the system is running.

Table 5.1 Items for daily inspection

Item LED display Inspection Normal status Main cause of error
method
Unit LED display POW Visual check ON Power supply error, etc.
RUN Visual check ON OFF:

(Running) | Microprocessor error, memory error, etc.
Refer to chapter 3 for further information.

OK ™ Visual check ON OFF:

Serious errors such as microprocessor error or
memory error, etc. Refer to chapter 3.

Blink:

Battery error (71 error) "

*1  MICRO-EHV+ indicates the error by the lighting pattern (ON / blink / OFF) of OK LED.

*2  If the power isn’t supplied without replacing the battery after battery error detected (OK 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 5.2 Items for periodic inspection

Part ltem 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
1/10 Output relay life Electrical life 200,000 times | Refer to the relay contact
Mechanical life 20 million times | life curve in the section
4.1 Installation.
LED Turns ON/OFF correctly
External power voltage Within the specification for each Refer to the Chapter 2
1/0. Specifications
Battery Check voltage and life OK LED blinks.
(Lithium battery) Within 2 years after replacement.
Installation and (2) All units are securely fixed. No defects Tighten
connecting areas (2) All connectors fit snugly. Check insertion
(3) All screws are tight. Tighten
(4) All cables are normal. Visual check
Ambient environment | (1) Temperature 0to55°C Visual check
(2) Humidity 5 to 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.
and make sure they are the same.
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|5.2 Product Life

The lifetime of electrolytic capacitors used in the power module is limited. 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 the unit.
(2) Battery
A battery to maintain realtime clock data and retain memory is available. Be noted following points about lifetime
of battery.
- The battery life as shown below is total power failure time of PLC.

- When OK LED blinks, replace a battery to new one.

As a guideline, 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) [year]
Guaranteed value (MIN) @55°C Actual value (MAX) @25°C
5 10
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How to install the battery
1] Prepare a new battery (MV-BAT).

2] Remove the cover B.

%

3] Insert the battery connector into the connector on the unit.

B='n

g 0

O 0

o 0
/D

> f
\
(@]

4] Attach the battery cover together with battery to the unit.

"

=1
A

ood
=1=1=]

*: If replacing the battery without power supplied, power off time should be less than 30 minute.

<> DANGER

Precaution when handling the battery.

Use MV-BAT 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 information is known restrictions in EHV-CODESYS V3.5 SP3 Patch6, HX-CODESYS V3.5 SP8 Patch 4 and
MICRO-EHV+ CPU ROM VER.3.5.3.44 or older.

1. Copying afile 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 MICRO-EHV+. 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 I Applications | Files I Log I PLC settings I PLC shell I Users and Groups | Access Rights I Configuration I Task deployment | Stilta]k
Host | Location: | Ciftest - |G@ ¥ £ Runtime | Location: | [ / - | G oF
Name Size Maodified Name Size Modified
t . || config.cfg 677 bytes 1970/01/0
I_‘|Application.app 26.32 KB (26,952... 2013/12/0
‘ T P [l T ™
I
EHV-CODESYS (o
) Received invalid answer from device
i
2. Add gateway button [only for EHV-CODESYS V3.5 SP3 Patch 6]

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 I.D.pplications ] Files ] Lag ] PLC settings ] PLC shell ] Users and Groups ] Access Rights ] Configuratian ] Status ] Information ]

Select the network path ba the contraller:

Gakeway-1 j

i
IEET

e
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3. Trace [only for EHV-CODESYS V3.5 SP3 Patch 6]
If RUN/STOP switch is toggled from RUN to STOP while trace monitoring, following error message appears although
it is no problem practically. Click OK and choose “Download Trace” to restart. This message appears only when the

Stop switch definition is configured as Reset warm.

EHV-CODESYS =

f 7 | Trace: Unable to read trace record. (Reason: 'Communication
& crror: Parameter (#0x00000002)')

4. Cable disconnection
Do not disconnect communication cable while program file or config.cfg file is being downloaded. Otherwise it could

fail to establish online communication. In this case, cycle power and login again.

5. Power cycling
If MICRO-EHV+ without backup capacitor charged (more than 12 hours of power failure) is powered up and cycled
power just a few seconds after powered up, the PLC could fail to start the system program correctly (OK LED is not

lighting up). Login and execute “Reset origin” to reset the PLC.

6. Error code 20
Error code 20 is not supported in MICRO-EHV+ CPU ROM VER. 3.5.3.44 or older.

7. Modbus-TCP/RTU slave
If unsupported function code is sent from a master to MICRO-EHV+ as a slave, MICRO-EHV+ does not respond any

data although an exception response must be sent back according to Modbus protocol.

8. Modbus register address OxFFFF
[EHV-CODESYS V3.5 SP3 Patch 6] When Modbus-RTU master is used, available register address must be from
0x0000 up to OxFFFF however, register address OXFFFF is not allowed to enter.
[HX-CODESYS V3.5 SP8 Patch 4] If register address OXFFFF is used, Modbus master device does not work correctly.
Do not use address OXFFFF.

READ Register
Offset OxFFFF W
Length 1 J

Error Handli
rrortandling  [Keeplast Valy"y1- offset is OXFFFF |

Al-2
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9. Modbus-RTU master FC 05 and FC 15 [only for EHV-CODESYS V3.5 SP3 Patch 6]
When function code 05 (Write Single Coil) or 15 (Write Multiple Coils) is used in Modbus-RTU master, default value
in 1/0O mapping table does not work. Be sure to write value (TRUE or FALSE) in user program.

10. Modbus-TCP slave
If MICRO-EHV+ is reset (Reset warm/cold operation) during Modbus-TCP communication, it takes about 60 seconds
to restart communication due to limitation of TCP protocol stack.
If Modbus client does not respond properly to closing command from MICRO-EHV+ with reset operation, status
indication in EHV-CODESY'S shows green circle although communication stops. The indication turns to red triangle

60 seconds after the reset operation, but actual communication status is ready-to-start.

11. CAA_NetBaseService library
Client function of CAA_NetBaseService library does not work in MICRO-EHV+ CPU ROM VER.3.5.3.41 or older.

Al-3
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