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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 PL.C
- PLC system engineer
* Person handling PL.C
+ Manager after installing PL.C

Warning

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

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

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

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




Safety Precautions

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

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

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

death, property damage, or economic loss.

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

property damage, or economic loss.

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

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

Icons for prohibited items and required items are shown below:

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

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

1. Installation

/\ CAUTION

o Use this product in an environment as described in the catalog or this document.
If this product is used in an environment subject to high temperature, high humidity, excessive dust, corrosive
gases, vibration or shock, it may result in electric shock, fire or malfunction.

o Be sure to install the PLC according to this manual. Failure to do so could result in damage by falling off,
failure or malfunction.

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




. 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
The first edition Feb. 2014 NJI-611(X)
2 |EtherCAT master and Modbus-TCP master added Feb. 2015 NJI-611A(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

(2) 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.

e

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-AG64EDR 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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Table 1.2 Related manuals to MICRO-EHV+ series PLC (2/2)

Product name Model Type Application manual number
Analog EH-AGEAN 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
ol Bl e T Ll TR Ll ) LA Tum Ll =ng
» 'E < o % - r % - r % Bl 4 % Bl
= = T—T - > T - - T - > T—T T
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
EHV-CODESYS is IEC61131-3 compliant programming software for MICRO-EHV+ series PLC. “CODESYS” is a
Trademark of the company 3S-Smart Software Solutions GmbH. “EHV-CODESYS” is same tool as “CODESYS”

however, Hitachi specific device description files and libraries are preinstalled.



Chapter 2 Specifications

I2.1 General specifications

Table 2.1 General specifications

Items Specifications
Power supply AC-powered DC-powered
Rated input voltage 100/110/120 V AC (50/60Hz) 24V DC
200/220/240 V AC (50/60Hz)
Input voltage range 85 to 264 V AC wide range 19.2 to 30 VDC
Permissible  instantaneous power 85to 100 V AC: less than 10ms 19.2 to 30 V DC: less than 10ms
failure 100 to 264 V AC: less than 20ms
Operational temperature 0 to 55 °C
Storage temperature —10to 75 °C
Operational humidity 5 t0 95 % RH (no condensation)
Storage humidity 5 to 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

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

Noise resistance

Certifications CE

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

Insulati ist
nswiation resistance (based on 500 V DC megger)

Dielectric withstand voltage 1,500V AC for 1 minute between AC input terminal and frame ground (FE) terminal
Ground Class D grounding (grounding with the power supply module)

Usage environment No corrosive gases, no excessive dust

Structure Open wall-mount type

Cooling Natural air cooling




Chapter 2 Specifications

I2.2 Performance specifications

Table 2.2 Performance specifications

Specification
Item
MV-*40** | MV-*64**

User program memory IMB (*1)
Source file memory 1IMB
Data memory (non 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)

Counter input Single phase: 100kHz X Sch. (32bit)
. 2-phase: 60kHz X 2ch. (32bit)
Special I/O -
Interrupt input 5 ch.
Pulse / PWM output 65kHz X 3ch.
IEC61131-3 compliant 5 languages
LD: Ladder Logic Diagram
Programming language FBD: Function Block Diagram (incl. CFC : Continuous Function Chart)
SFC: Sequential Function Chart
1L: Instruction List
ST: Structured Text
1/0O 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

*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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I2.3 EtherCAT master specifications

Table 2.4 EtherCAT master specifications

ltems

Specifications

Communication protocol

EtherCAT protocol

Supported services

CoE (process data communications and SDO communications)

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

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

Topology

Daisy chain, branch wiring

Transmission media

Category 5 Shielded twisted-pair cable or higher

Transmission distance

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

Maximum number of slaves

255

Maximum process data size

Input 5,736 bytes, Output 5,736 bytes

Maximum data sizes per slave

Input 1,434 bytes, Output 1,434 bytes

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

Process data communications

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

Stop operation for slave communications errors

SDO communications

CoE
- Emergency message server (receptions from slaves)

- SDO requests and responses

Configuration

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

RAS functions

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

Slave information

- Automatic reboot of the slaves
- Scanning slaves supported

Mailbox support

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

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

limit the communication performance.

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

Since EtherCAT cycle of the CPU is not fast enough, cyclic synchronous mode may not work in full performance.
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I2.4 Product lineup
Table 2.5 List of system equipment
Product Type Specification I/O type | Remarks

64 Points | MV-A64DR 100/200 V AC, DC inputx40, Relay outputx24

Basic unit | MV-D64DR 24 V DC, DC inputx40, Relay outputx24
MV-D64DT 24 V DC, DC inputx40, Transistor outputx24 Sink
MV-D64DTPS |24 V DC, DC inputx40, Transistor outputx24 (short circuit protection) Source

40 Points | MV-A40DR 100/200 V AC, DC inputx24, Relay outputx16

Basicunit [MV.D40DR |24 V DC, DC inputx24, Relay outputx16
MV-D40DT 24 V DC, DC inputx24, Transistor outputx16 Sink
MV-D40DTPS |24 V DC, DC inputx24, Transistor outputx16 (short circuit protection) Source

64 Points | EH-A64EDR 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 |24 V DC, DC input=40, Transistor output=24 64DIO | Sink
EH-D64EDTPS |24 V DC, DC inputx40, Transistor outputx24 (short circuit protection) 64 DIO | Source

28 Points | EH-A28EDR 100/200 V AC, DC inputx16, Relay outputx12 8-28 DIO

Expansion |EH_po8EDR |24 V DC, DC inputx 16, Relay outputx12 8-28 DIO

unit EH-D28EDT |24 V DC, DC inputx 16, Transistor outputx12 8-28 DIO | Sink
EH-D28EDTP |24 V DC, DC inputx16, Transistor outputx12 8-28 DIO | Source
EH-D28EDTPS |24 V DC, DC inputx 16, Transistor outputx12 (short circuit protection) 8-28 DIO [ Source

16 Points [EH-D16ED 24 V DC, DC inputx16 8-28 DIO

Expansion | EH.p16ER 24 V DC, Relay outputx16 8-28 DIO

unit EH-DIGET |24 V DC, Transistor output=16 828 DIO | Sink
EH-D16ETPS |24 V DC, Transistor outputx16 (short circuit protection) 8-28 DIO [ Source

14 Points | EH-A14EDR 100/200 V AC, DC inputx8, Relay outputx6 8-28 DIO

Expansion EH-DI4EDR |24 V DC, DC inputx8, Relay outputx6 8-28 DIO

unit EH-D14EDT |24 V DC, DC inputx8, Transistor outputx6 8-28 DIO [ Sink
EH-DI4EDTP |24 V DC, DC inputx8, Transistor outputx6 8-28 DIO | Source
EH-DI4EDTPS |24 V DC, DC inputx8, Transistor outputx6 (short circuit protection) 8-28 DIO | Source

8 Points EH-DS8ED 24 V DC, DC inputx8 8-28 DIO

Expansion | EH.DSER 24 V DC, Relay outputx8 8-28 DIO

unit EH-DSET 24 V DC, Transistor outputx8 8-28 DIO | Sink
EH-DSETPS 24 V DC, Transistor outputx8 (short circuit protection) 8-28 DIO [ Source
EH-DS8EDR 24 V DC, DC inputx4, Relay outputx4 8-28 DIO
EH-DSEDT 24 V DC, DC inputx4, Transistor outputx4 8-28 DIO | Sink
EH-DS8EDTPS |24 V DC, DC inputx4, Transistor outputx4 (short circuit protection) 8-28 DIO | Source

Analog EH-AGEAN 100/200 V AC, Analog inputx4, Analog outputx2 AIO

Expansion

unit EH-D6EAN 24 V DC, Analog inputx4, Analog outputx2 AIO

RTD EH-A6ERTD | 100/200 V AC, RTD inputx4, Analog outputx2 AlIO

Expansion |EH-D6ERTD |24 V DC, RTD inputx4, Analog outputx2 AIO

unit EH-A4ERTD | 100/200 V AC, RTD inputx4 AIO
EH-D4ERTD 24 V DC, RTD inputx4 AlIO

Thermocouple | EH-D6ETC 24 V DC, Thermocouple inputx4, Analog outputx2 AIO

Expansion

unit EH-D4ETC 24 V DC, Thermocouple inputx4 AIO

Option OBV-NES RS-485 communication board OptionBoard

board OBV-485A RS-485 communication board with Analog input 2 ch. (10-bit) OptionBoard

Expansion | EH-MCBI10 Expansion cable (1m) -

cables 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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I2.5 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
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-D2SEDR 500 - - 0.3
EH-D28SEDT 500 - - 0.2
EH-D28EDTP 500 - - 0.2
EH-D28EDTPS 500 - - 0.2
EH-D16ED 260 - - 0.13
EH-D16ER 300 - - 0.11
EH-DI16ET 260 - - 0.03
EH-D16ETPS 260 - - 0.04
EH-A14EDR 400 - - 0.16
EH-DI14EDR 400 - - 0.16
EH-DI4EDT 300 - - 0.16
EH-DI4EDTP 300 - - 0.16
EH-D14EDTPS 300 - - 0.16
EH-DSED 260 - - 0.16
EH-D8SER 280 - - 0.16
EH-DSET 260 - - 0.16
EH-DSETPS 260 - - 0.16
EH-DSEDR 300 - - 0.16
EH-DSEDT 260 - - 0.16
EH-DSEDTPS 260 - - 0.16
EH-A6EAN 400 0.1 0.06 -

EH-D6EAN 300 - - 0.16
EH-A6ERTD 400 0.1 0.06 -

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

EH-D4ERTD 300 - - 0.16
EH-D6ETC 300 - - 0.16
EH-D4ETC 300 - - 0.16
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I2.6 Input specifications

64-point type: 40
40-point type: 24

Specification
ltem Internal circuit diagram
bit0, 2, 4,6, 8 Others
Input voltage 24V DC
Allowable input voltage range 0to 30V DC
Input impedance Approx. 2.7 kQ Approx. 4.7 kQ
Input current 8 mA typical 4.8 mA typical e
Operating ON 18 VDC (min) / 4.5mA (max) 18 VDC (min) / 3.3mA (max) g
voltage OFF 5 VDC (max) / 1.8mA (max) 5 VDC (max) / 1.6mA (max) g
OFF — ON 0.5 to 20 ms (configurable) =
Input lag =
ON — OFF 0.5 to 20 ms (configurable) 5
=

Number of inputs

Common 2

Polarity None

Insulation system Photocoupler insulation

Input display LED indication

External Removable type screw terminal block (M3)

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-bit
On / Off-preset Available

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

m Interrupt input specifications

Item Specification
Input 0,2,4,6,8
ON 18V
Input voltage
OFF 5V
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I2.7 Output specifications

(1) Relay output (All output on MV-*64DR, MV-*40DR)

Item Specifications Internal circuit diagram

Rated load voltage 5t0 250V AC, 5to 30V DC

Minimum switching current 1 mA (5VDC) ™!

Maximum 1 circuit 2A (24V DC, 240V AC)

load current 1 common SA

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

time ON — OFF 15 ms (max.) ) | 0
64-point type: 24 I | @_:'_

Number of outputs 40-point type: 16 § Q |6 il '

Common 64-po%nt type: 9 § ?
40-point type: 5 =

Surge removing circuit None g

Fuse None *2

Insulation system Relay insulation -

Output display LED indication

External connection Removable type screw terminal block (M3)

Externally supplied power
(for driving the relays)

2 20,000,000 times (mechanical)
200,000 times (electrical: 1.5A)

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

Not required

Contact life "

Insulation

*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

Life of the contact is also in squared reverse proportion to the

1000 . . . ..
500 current, so be aware that interrupting rush current or directly driving
the capacitor load will drastically reduce the life of the relay.
30V DCR250 VAC R load
2 pd ] ] ]
g 100 = :
hig 50 30VDC t=7Tms 3
(=3
(=}
= 20
3_): 10 1\ ,,,,,,,, _
‘:D AN > ==
£ 20 VACcos¢=0.4 =
(% 1
0.1 0203 05 1 2

3 5 10
Shut-off current (A)
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(2) DC output (Output 0 to 2 on MV-D64DT, MV-D40DT)

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (sink type)

Insulation system

Photocoupler insulation

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

Minimum switching current 10 mA

Leak current 0.1 mA (max.)

Maximum 1 circuit 0.5 A24VDC, 0.3 A 12VDC

Load current 1 common 2A

Output OFF — ON 5 ps (max.) 24 VDC 0.2 A

response time | ON — OFF 5 ps(max.)24 VDCO0.2 A

Number of outputs 3 =

Common 1 B

Surge removing circuit None §

Fuse None E
£

Output display LED indication
External connection Removable type screw terminal block (M3)
Externally supplied power * 12t0 30 VDC

Insulation

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

Output voltage drop

0.3 V DC (max.)

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

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

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (sink type)

Rated load voltage 24 /12 V DC (+10%, -15%)
Minimum switching current 10 mA
Leak current 0.1 mA (max.)
Maximum 1 circuit .0.5 A

64-point type: 3 A
Load current 1 common .

40-point type: 5 A
Output OFF — ON 0.1 ms (max.) 24 V DC
response time | ON — OFF 0.1 ms (max.) 24 V DC

Number of outputs

64-point type: 21
40-point type: 13

Common

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

Surge removing circuit

None

Fuse

None

Insulation system

Photocoupler insulation

=
3
o
Y
)
o
—_—
£
2
=i
—

Output display

LED indication

External connection

Removable type screw terminal block (M3)

Externally supplied power *

12t0 30 VDC

Insulation

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

Output voltage drop

0.3 V DC (max.)

*: It is required to supply 12 to 30V DC between the V and C terminal externally.
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(4) DC output (Output 0 to 3 on MV-D64DTPS, MV-D40DTPS)

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (Source type)

Rated load voltage 24 /12 V DC (+10%, -15%)
Minimum switching current 10 mA
Leak current 0.1 mA (max.)
Maximum 1 circuit 0.5 A24VDC, 0.3 A 12VDC
Load current 1 common 2A
OFF — ON Output 0 to 2: 5 ps (max.) 24 VDC 0.2 A
Output Output 3: 0.5 ms (max.) 24 V DC
ti : . .
response time ON —> OFF Output 0 to 2: 5 ps (max.) 24 VDC 0.2 A
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

Internal circuit

Output display LED indication
External connection Removable type screw terminal block (M3)
Externally supplied power * 121030 V DC

Insulation

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

Output voltage drop

0.3 V DC (max.)

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

(5) DC output (Except Output 0 to 3 on MV-D64DTPS, MV-D40DTPS)

Item

Specifications

Internal circuit diagram

Output specifications

Transistor output (Source, short circuit protection)

Rated load voltage 24 /12 V DC (+10%, -15%)
Minimum switching current 10 mA
Leak current 0.1 mA (max.)
. 1 circuit 0.7 A

Maximum -

64-point type: 3.0 A
Load current 1 common .

40-point type: 5.0 A
Output OFF — ON 0.5 ms (max.) 24 V DC
response time | ON — OFF 0.5 ms (max.) 24 V DC

Number of outputs

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

Common

64point type: 3
40-point type: 1

Surge removing circuit

None

Fuse

None

Insulation system

Photocoupler insulation

Internal circuit

e @)

Short circuit
protection

Output display LED indication
External connection Removable type screw terminal block (M3)
Externally supplied power * 121030 V DC

Insulation

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

Output voltage drop

0.3 V DC (max.)

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

Specifications
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m Pulse train output / PWM output specifications

Item 64-point/ 40-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.

I2.8 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.

=430 mA — (5 mA* x NI + SmA 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 SmA for input bit 0, 2, 4, 6 and 8.

2-10



Chapter 2 Specifications
I2.9 Serial port specifications
I2.9.1 Physical layer interface
—lsa
SVEC 4 fv—— 2jvee (1
» [3] DTRI(ER B
s > BIDTRIED % 3]
3 [4]N.C 4]
S N
5] SDI(TxD 5
s P [5] SDI(TxD) —
g —s<}——I61RDIRxD) \ €]
~ 7]
2 [7IN.C [
= [8]
» [8] RSI(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 PLC Host Meaning
[1] SG <> Signal ground
2] VCC —_— 5 V DC is supplied. (Protective fuse is connected.)
[3] DTRI1(ER) —_ When PLC is ready to communicate, this signal is high.
[4] N.C Don’t connect.
[5] SD1(TxD) — Sending data from PLC
[6] RDI1(RxD) — Receiving data to PLC
[7] N.C Don’t connect.
[8] RS1(RTS) —— When PLC is ready to receive data, this signal is high.
I2.9.2 RS-232C communication specifications
Specifications of RS-232C communication are shown in Table 2.8.
Table 2.8 RS-232C communication specifications
ltem Specifications
Transmission speed 4,800 bps / 9,600 bps / 19,200 bps / 38,400bps / 57,600bps / 115,200bps *
Interface RS-232C
Maximum cable length I5m
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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I2.10 USB communication port specifications

USB communication port is the dedicated one for Communication with EHV-CODESYS (Gateway).

Table 2.9 USB communication port specifications

ltem Specifications
Interface Conforms to USB2.0 Full Speed
Maximum cable length Less than 3m
Connection mode 1:1
Connector USB Type B

I2.1 1 Ethernet port specifications

|2.11.1 Physical layer interface

Pin Signal Remarks
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

I2.1 1.2 Ethernet communication specifications

Table 2.10 Ethernet communication specifications

ltem 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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I2.12 USB memory port specifications

Table 2.11 USB memory port specifications

ltem 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 ¥/:*29<>|

Max. number of files in root directory 7281

Max. simultaneous open file 10

® 2GB USB memory of FATI16 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 I/O can be checked on the LED display of the front cover.

qpo? T TR R N s e o s e e s e e e e

o
‘0

/ s 7 K
(" ror o BERREES
s - L ok o|6d88BBEE
! Pameml s 161718192091 223 |
» GEE| L onfglgtecy
| - H 1] > STATUS o{oooooooo
e : 2333435363738 A
: cCcOoOO0DOD :
0 23 B :
= = (00855828
c3388888E
Figure 2.2 Front cover of MICRO-EHV+ ‘-,,‘ ?g 1(; 18 g %g g %% N
Figure 2.3 LED display (64-point type)
(1) POW LED
POW LED indicates whether power is properly supplied to the basic unit.
(2) OKLED
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

I2.15.1 Name and function of each part

/6)Communication port cover

Name and function of each part Type MV-A64DR, MV-D64DR, MV-D64DT, MV-D64DTPS
Weight |MV-A64DR: 730g (1.61 1b.) MV-D64DR: 655g (1.44 1b.)
MV-D64DT: 600g (1.32 1b.) MV-D64DTPS:  600g (1.32 1b.)

(8)Battery cover

/(9)Opt10n board cover / 11)Terminal block cover
1)POW LED

r

VA /éz)OK LED

|
i / 3)RUN LED

\D

7
/
L

v

>

\

\

(
(4)STATUS LED
v v/ J

\S)IN /OUT LED

\( 10)Expansion connector cover

1>

J

=)

(7)Ethemet 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 /QO)Ethemet port /(]4)Input terminals
switch
9 el
B
B 24)Expansion connec tor
/ / [l

ERCEEEEEEE)
CEERTERE]
26000090
20909000
PEPPL00D

Ob/
\( 13)Mounting hole

1 9)Serial port

(16)Power terminal

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) |RUNLED 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.

ltem

Description

(12

DIN rail installation clip

This is used when mounting to a DIN rail.

a3

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 0.36 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected
to one terminal screw, use 0.36 to 1.3 mm* (AWG20 to 16) cable.

'=©H (0.24)
= C ¢ Jo)

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.

(17)

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, STOP
CPU is started or stopped by EHV-CODESYS 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) 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-CODESYYS),
EtherCAT master and Modbus-TCP client/server function.

In addition, network variables are transferred to/from

other MICRO-EHV+ PLCs and 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

LNK/ACT 100M LED

2n

- 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

USB memory port

(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.
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I2.15.2 Terminal layout and wiring
(1) MV-A64DR (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.

L Input power 24VDC
/i

9|11|13|15|16|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|

|AC|NC| 1 |3 | 5 |NC| 7 |NC| 9 | 11|NC|13|NC| 15|NC|17|NC|19|NC|21|22|C18
AC|FE| 0 | 2 | 4 |C10| 6 |Cll| 8 |10|C12| 12|C13| 14|Cl4| 16|C15| 18|C16|20|C17|23|

U o o Bl

Power supply 100 to 240VAC Power for load (Relay output)
5to 30VDC, 5 to250VAC

(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 |C10| 6 |C11| 8 |10|Cl2| 12|C13| 14|C14| 16|C15| 18|C16|20|C17|23|

Power supply 24VDC

ower for load (Relay output)
5to 30VDC, 5 to250VAC

L 0 0 0

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

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

LWL TG L A T WL

Power supply 24VDC Power forload 12/24VDC

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

|OV|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|C11| 12| 14 | 16 | 18 |V12|C12|20 | 22 |Vl3|Cl3|

L G o

Power supply 24VDC ower for load 12 /24VDC
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|2.16  40-point Basic unit

I2.16.1 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 :  500g (1.10 Ib.)
MV-D40DT : 460g (1.01 Ib.) MV-D40DTPS :  460g (1.01 Ib.)

/6)C0mmunication port cover

(8)Battery cover

/9)Opti0n board cover

(7)Ethemet port cover

’ (11)Terminal block cover
1 | /
/ l / — /(l)POW LED
(2)OK LED
I = ’|=u / / 1 (3)RUN LED
v v l v = / o *Trecose (4)STATUS LED
[=p-T-I.0. L.
6 48444888
b & ases8880 \
seeeasas (5)IN / OUT LED
° ~
(L
i T\
10)Expansion connector cover
L3
\ J/
(=]

. 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 ZO)Elhemet port
switch

/(14)1ﬂput terminals

N

00000000
o000
cooavaan
o000
cooavaan

/24)Expansion connector
H ¥
2

(sl ala]

(1 9)Serial port

(16)Power terminal

NS
\(13)Mounting hole

(22)Battery conneclor
(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) |RUNLED 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/OUTLED 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.

ltem

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 0.36 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected
to one terminal screw, use 0.36 to 1.3 mm* (AWG20 to 16) cable.

'=©H (0.24)
= C ¢ Jo)

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.

(17)

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, STOP
CPU is started or stopped by EHV-CODESYS 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) 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-CODESYYS),
EtherCAT master and Modbus-TCP client/server function.

In addition, network variables are transferred to/from

other MICRO-EHV+ PLCs and 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

LNK/ACT 100M LED

2n

- 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

USB memory port

(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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I2.16.2 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.

\IT ...................................... \T\?

ll|13|15|17|19|21|23|C1
O|12|14|16|18|20|22|C1|

LInput power 24VDC
/4

|AC|NC|1 3 5|NC|7|NC|9|11|NC|13|NC|15|C14

AC|FE|0| | |C10|6|C11|8|10|C12|12|C13|14|C14|

Power supply 100 to 240VAC P

ower for load (Relay output)
5to 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 |C10| 6 |Cll| 8 |10|C12|12|C13| 14|C14|

wrrwwr

Power supply 24VDC ower for load (Relay output)

5t0 30VDC, 5 to 250VAC

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

|0V|NC| 1 | 3 |C10|V10| 5 | | 9 | 11 | 13 | 15|C11|V11|NC
24V|FE| 0 | 2 |C10|V10| 4 | 6 8 |10 | 12 | 14 |C11|V11|NC|

i |

Power supply 24VDC Power forload 12/24VDC J

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

|0V|NC| 1 | 3 |V10|C10| 5 9 | 11 | 13 | 15 |V11|C11|NC
24V|FE| 0 | 2 |V10|C10| 4 | |10|12|l4|V11|C11|NC|
Power supply 24VDC Power for load 12 /24VDC J
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I2.17 Expansion unit

I2.17.1 Name and function of each part

Name and function of each part

Type EH-A64EDR, 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-DI14EDR, EH-D14EDT, EH-D14EDTP, EH-D14EDTPS

EH-DSED, EH-D8ER, EH-D8ET, EH-D8ETPS, EH-D8EDR, EH-DSEDT,
EH-DS8EDTPS

EH-A6EAN, EH-D6EAN

EH-A6ERTD, EH-D6ERTD, EH-A4ERTD, EH-D4ERTD

EH-D6ETC, EH-D4ETC

Weight |Refer to the page 2-5.

(9) Terminal block cover

(10) Mounting
hole

(3)Expansion connector cover

(4) Input terminals

(1)POW LED
(2) OK LED
\

(7)Expansion connector cover

N\ (right side)

(8) Dummy cover

) (5) Output terminals
\(11) DIN rail installation clip

(left side)
(6) Power terminal
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
(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 0.36 to 2.1 mm? (AWG22 to 14). If 2 crimping terminals are connected
to one terminal screw, use 0.36 to 1.3 mm* (AWG20 to 16) cable.
,=©H ©0.24) (Recommended)
Handle very carefully
since cable could be detached
:IIE@?ITO‘“) 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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|2.17.2 Terminal layout and wiring
(1) 64-point type
[ EH-AG4EDR (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.

[_lnput power 24VDC
/i

‘T%é oy Téé é&‘

| 9 | 11 | 13 | 15 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | 38

8 | 10 | 12 | 14 17 | 19 | 21 | 23 | 25 | 27 | 29 | 31 | 33 | 35 | 37 | 39
| 3 | 5 | NC | 7 | NC | 9 | 11 | NC | 13 | NC | 15 | NC | 17 NC 19 NC 21 | 22

AC|FE| 0 | 2 | 4 6 8 | 10 12 14 16

[ EH-D64EDR (DC power type) ] Input wiring is same as EH-A64EDR.

|OV|NC|1|3| NC 7 NC|9|11 NC 13 NC 15 NC 17 NC 19 NC|21
24V|FE|0|2|4 10

| il i

[_Power supply 24VDC Power for load (Relay output)
5to 30VDC, 5 to250 VAC

iz
&=
%

[ Power supply 100 to 240VAC | Fower for load (Relay output)
5to 30VDC, 5 t0250 VAC

C

[ EH-DG4EDTPS (DC power type) ] Input wiring is same as EH-A64EDR.

| ov | NC | 1 | V10| 5 | 7 | 9 I 11 V11| 13 | 15 I 17 I 19 vi2| 21 | 23 V13
24V| FE | 0 | 2 VlOl 4 | 6 | 8 | 10 Vlll 12 | 14 | 16 | 18 V12 20
Power supply 24VDC ower for load 12 /24VDC

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

|OV | NC| 1 | 3 |V10 5 | 7 | 9 I 11 |V11 13 | 15 I 17 I 19 V12 21 I 23 V13
24V| FEl 0 | 2 |V10 4 | 6 | 12 | 14 | 16 | 18 |Vl2 20 | 2 |Vl3
[_Power supply 24VDC Power 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 V DC.

[ Input power
24V DC

13 15

[ac][ 16 ][ nc ][ 18 ][ 20 ][ 21 ] [2 ][ 23 ][ 24 ][ 25 ][ 271

[ ][ 10 ] [ 26 ]
[F[][FD ] [E éﬂj % uﬁm
Power supply | ‘%werfor load (Relay output)]
100 to 240V AC 5 to 30V DC, 5 to 250V AC

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

—1

[ov ][ 16 [ ~nc ][ 18 ][ 20 ][ 21 ] [22 ] 23 ][ 24 ][ 25 ][ 27 | BB

[24v ] [z i[9 ] [[26 ]/ EED
110 qmﬂﬂu | ztﬁ Hé Hé [[F[]
1 = : :
4wer supply Power for load (Relay output)
24V DC 5 to 30V DC, 5 to 250V AC

[EH-D28EDTP (DC power type)]

—_
~
o

1
| S|

FERIEK KB W
| a

| ISV | | | | | S | ||| c: | 9 11 13 15
ov | [0 | 2_||5| 8 10 12 'l c: |

Cov] e ] [nc ] o | I 21 ] 23 vi | I [ 24 | [ NC [ 27
24V|T|17||18||V0||20| (2 ||| ~c [ va [ 25 [ 26 ]
= : [[]T\\[I[.l[ﬁ [[]T T[,[]v ‘
Power supply Power for load
24v bC 12/24V DC
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[EH-D2BEDTPS (DC power type)]
[ P L (InputPower
“WII 1950 A O A A ST
< T < T <

Laav Lt JIL3 JjL 4 [l e |
T TR T ]

Cov]lie Jnc ][0 ]2 | IEH SN v ][ 22 ][ 24 ][ NC ][ 27 |
v IITE T 17 118 [ 20 {[[vo | NC Tvi [T 23 [ 25 | [ 26 |

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

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

e

AN

Lo e nc] o] ] G WM [ %] [N
D[ 7 ][ | 20 | vo ] NC Covie | 23

iR

Power supply
24V DC

—
+—
+—

Power for load
12/24V DC

i
v
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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.

T '
l Input power
T 24V DC
4

;

o Oo—+
OO—u

oH—O O0—2
O O—e

—H—0 Oo—»
wh—o o—¢

] [ m
Cov] o2

Lov ] [Cs J[o ]2 ] [a]
NN IR EER

) }

L‘o

‘O‘

T 1 =
Power supply 24V DC |

[ EH-D16ER (DC power type) ]

Power for load (Relay output)
J D 5 to 30V DC, 5 to 250V AC
o ||| 1| I e
16 18 [ 21 | 23 | [ nC |
[ov |[ 24 |[ 26 |[ 28 || 30]

e | [

1 i

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

1

[ EH-D16ETPS (DC power type) ] [ EH-D16ET (DC power type) ]
Power for load T
100000 EEEE o000
o 17 (e 12 112 1|25 ] Tvo 7 1w 2 2 |25 |
Ml [ o | [ s ] [20 [ 2 ][] él|16||18||20||22||24|
[ov ][ Nc][vi][27][2][31] [ov ][ ~c ][ vi|] 27 ][20 |] 31]
24v [ D] IR 26 ]| 28 ]|[ 30 ] N c [IERERER
T | = 'K\' L L] | = l\\
%wer supply 24V DCJrPowerfor load12/24V DC ] %wer supply 24V DC fPower 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 V DC.

Input Power
24V DC

Lav f|L o Jj[ s )[4 Jjle |
Lov [[ o J[ 2| 5

Lac [ e J[ 17 ][ 18 ]
Eaa] o [ o

Power supply
100 to 240V AC

@

Power for load (Relay output)
5 1o 30V DC, 5 to 250V AC

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

[ov [ 16 |]1

7

1

oo

[\

24V

(D]

—_
o

EE

T

Power supply
24V DC

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

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

=

*: 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 |

Lov ]|

I_II_I

| o] 5] o] 2] IS

|£;

|
v |

[ 17 ][] 18]

[ 20 ||| vo |

Power supply
24V DC —

T

Power for load
12/24V DC

N |

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

Lov [ J[ne ][ o |[ 2 | IEH

]

(D]

L7 ][ 18

|20 J|Lvo ]

Power supply
24V DC

T

!

Power for load
'\ 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 V DC.

o

l l l l 1 l I l Input power
‘o‘ 24VDC

‘O‘

[ 24V |

—_

[N
] e

3]
AERIER] - Rl

Lov | [wc] [ne J[ne J[ne ] [nc ]

24v{IM& ][ ~e][~e ][ ~ne][~e]

Tl =
Power supply 24V DC

[ EH-D8ER (DC power type) ]

1

U]

Power for load (Relay output)
D 510 30V DC, 5 to 250V AC

|1'7|| 19 il 2

|22 ]

[ o S

16 18 [ 21 || 23 |[ nC |

[ov |[Nc || Nc|[Nc] [N ][ Nc]

G @] [ve ] [re] [ve ] [ ]

=
ﬁ)wer supply 24V DC J

[ EH-D8ETPS (DC power type) ]

£

I

Power for load
D D 12/24V DC

[ vo ||| 1'7|

o ]2 |23 | e ]

R o] (s ] (20 ][ 2 ][]

[ov |[[ Nnc | [ Nc || Ne ][ Nc ]| Ne ]

[24v ]| | [~ J[ Ne | [ ne | [ e |

Tl =
Power supply 24V DC ]
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[ EH-D8ET (DC power type) ]

T Power for load
D D 12/24V DC

[ vo ||| 1'7|| 1'9||2'1 ||2I3||NC|
[ 16 || 18 || 20| ] 22 |[nc]

[ ov |[[ nc || Nc|[Ne || ~Ne || Ne

L] [@] ] [xe] [xe ] [xc ]

p—
|4>wer 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

O‘ ‘0‘

-

L2av ]| J|L3 Jjlve J[ne | [ ~e |
][0T
[ov ][ e ][ 17 ][ 18]]nNc]

g e[ o [ - |l

=17 L\

Power supply Power for load (Relay output) ]

24V DC 5to 30V DC, 5 to 250V AC
[ EH-DS8EDTPS (DC power type) ] [ EH-D8EDT (DC power type) ]
Input power Input power
‘ ‘ ‘ 24V DC ‘ ‘ ‘ ‘ 24V DC
[o] o o

[2av ]|t J][3_J{[~e ] [ne | [ ne ] L2av ]| || ||[Ne | [ne | [ne |

DAIENEN c IESIES Cov ][ o ]2 ] IEEH [~e ] [ne]
[ov ][ 16 ][ ~nc ][ 19 ][] [ov ][ 16 ][ ~Nc][1o]][Nc]
[2+v ][ |17 ] [1s [ ~e] [vo ] [2v]|[D ][ 17 |[ s J][ nc ][ vo ]

—H—0

Power supply
24V DC
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(6) Analog expansion unit

[ EH-ABEAN (AC power type) ]

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

Power supply
100to 240VAC

Q.

]

Ch.6

- +
Ch.7

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

Specifications

Ch.1 Ch.2 Ch.3 Ch.4
) Input voltage
" +| " +| 0to +10V
T T
[N+ ] [iN2- ] [iN2dP ]| IN3+ ] [ IN4- || [IN4JP]
[(IN1-] [IN1gP] [[IN2+ ] [IN3- ] [IN3JP] [ IN4+ |
[Ac ][ Nnc] 106 ] [o0c7] [vor] [ NC|
K_Au & ] [oce] [vos ]|[1o7 ]|[Nc ]
- +
Output voltage

Oto +10V

]

100 to 240VAC

Ch.1 Ch.2 Ch.3 Ch.4
r ; Input current
+ + + + 0 to 20mA
| | | |
[N+ T N2- T iN2de ] | N3+ ]} IN4- [][IN4JP]
[N1-] [IN1JP] [IN2+ ] [IN3-] [IN3JP] [IN4+ ]
[[AC] [NC ] [T106 ] [OC7] [VO7] [[NC]
T

Ny

l

)

C

Ch.7

Output current
0 to 20mA

_

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

Power supply

24VvDC

N

g

ov
24V T
\
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(7) RTD expansion unit
[ EH-ABGERTD (AC powe

rtype) ]

Example of RTD input and Voltage output

Pt100 Ij

Chi

Ch2 Ch3

I

Ch4
Input temperature
-100 to +600 °C

[ IN1B ]

| IN2A [1[ IN2b || [ IN3B ]

| IN;1A| [ IN4b |

[INTA] [IN1b ] [IN2B ] [IN3A ] [IN3b ] [IN4B ]

[Ac ][ Nnc ] [106 ] [oc7] [vor] [ Nnc ]

[ & ] [oce] [vos]

[[107 ]

[ NC ]

Power supply AC ]
100 to 240VAC

Q@

[ EH-D6ERTD (DC power type) ]

- +

|

+

Ch6

Example of RTD input and Current output

Chi

ch2 Ch3

Ch7

u Output voltage
0 to +10V

Pt100 Ij

I

Ch4a
Input temperature
-100 to +600 °C

1
INTB || [ IN2A ][ IN2b |][ IN3B ]

1
[1N4A ]

[[IN4b |

[IN1tA] [IN1b ] [IN2B ] [IN3A] [IN3b ] [IN4B |

ov_ | [ NC

[1oe | [oc7] [ vo7 ] [ NC ]

[oce ||[ vose ||[ 107 ] [ NC ]

Power supply 24V
24VDC

L]

|
Output current
T | 1 | 0to 20mA
4 to 20mA
Ch6 Ch7

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

Input

-100 to +600 °C

oV
Power supply 24V @ )
24VDC \
L1 =

C
temperature Pt1 Oolj

hl Ch2 Ch3 Ch4

I

[[IN1

| |
B[ IN2A ]][ IN2b ][ IN3B || [ IN4A ]| [ IN4b ]

[ IN1A]

[INTb ] [IN2B ] [IN3A] [IN3b ] [ IN4B |

[Ac] [ Nc ][ NCc ][ NC ][ N ][ NC]

[ & | [ Nc J[Nc ] [Nc][NC]

100 to 240VAC

Power supply KI_AQ

Q_




Chapter 2 Specifications

(8) Thermocouple expansion unit
[ EH-D6ETC (DC power type) ]

Current output

Thermocouple Sensor
-200 to +1700°C

Ch1 Ch2 Ch3

Cold
junction
\ \
\ \
C JJ[[NC ] [lN‘1+] [IN‘2+ [IN‘3+ IN4+
N
| \/ ] | ]
[d-] e [N-] [Ne- ] [N3-] [ ] @@
[ov ] [Nc ] [Nc ] [106 ] [oc7 | [VO7 ] "u"
24V NC ] [ 0C6 ] [ VOo6 ] [ 107 ] Thermo Cavsle | o, "o, INliN]&INEINE;N3INSI&N41N4+

[ |

J_ \Hﬂf | E—
L]l oL L

4 1= 1

Output current
0 to 20mA

Power supply 24VDC

Voltage output

Lov | [ nc | [INc ) [106 | [oc7 | [ vor |
2av [ ] [ne ] [oge ] [vge 107
¥ ¥ Output voltage
—t [[ [[ ~~_ 0to+10V
T =
Ché Ch7

[ EH-D4ETC (DC power type) ]

Thermocouple Sensor
-200 to +1700 °C

Ch1 Ch2 Ch3 Ch4

Cold
junction

\ \
\ \ L

A Y A Y
[~c I ~e i+ o M/ e+ ]| e ]
(o] (o] [N o] [N ] [Na]

Lov | [ ~nc | [ Nc | [LNc ][ Nc]| [N

v ]| ] e ] [ne] [xc ]

Power supply

24VDC IA
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|2.18 External dimensions

[ 64-point basic / expansion unit ]

Unit: mm

I
V J
v V. o o cooooo0o HEH HHHERHEH
> © cooacacs < o o %
— I {oo0iin
A T N -
=2 = T | |
=] ]
el
185 < 8.4
195 2-¢4 .4 76
[ 40-point basic unit and 28-point expansion unit ]
&
\+/
J L J I (O
I==]; ==
v o v | Vg o cocooooo FHHBAAAR
> © Coosssos < o 2 H
7 r I | o0
N LUt
% 1
(=] (=] o
!
140 < 8.4
150 2-¢4 .4 76

[ 16-point / 14-point / 8-point and Analog / RTD / Thermocouple expansion unit ]

(-,
U L
==
vV | o oooo
ooooo
ooooo
> < 23
I! |
:’L\
N KA
=l
ee]
85 <
95 o4.4

| Il

E|:|:|:l:l:|E

76
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I2.19 Option board

|2.19.1 OBV-NES

Name and function of each part

| Type OBV-NES

(3) Basic unit connector
(bottom)

Weight 15g (0.03 b.)

(2) Communication LED

(1) Communication port

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

switch

No. ltem Description

(1) | Communication port | Communication port supports IEC programming function supporting Modbus-RTU master/slave
and general purpose communication.
*: [EC 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 120Q2 built-in termination resistor.

ON: Enabled
OFF: Disabled

Terminal layout Pin No. Signal Meaning Internal circuit
[1] N.C Not used
[1]N.C.
[2] N.C Not used RINC.
[:l] [3] N.C Not used [3]N.C.
: i & 418G
% 4] | sG Signal ground ; Huals)
8 Q
&1 [5] SP Send / Receive data + a% AEZ [51SP
g g [6] SN
[6] SN Send / Receive data - g L
Socket connector _< [7IN.C.
[7] N.C Not used
(Top view) 120Q S [8]N.C.
[8] N.C Not used Terminating resistance switch
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|2.19.2 OBV-485A

(3) Basic unit connector

Name and function of each part Type OBV-485A
Weight 20g
(2) Communication LED

(4) Analog input terminal

(bottom) /V (1) Communication port

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

switch

No. ltem 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: 0.14 mm® to 1.5 mm’
Strand wire: 0.14 mm? to 1.0 mm?
(5) | Terminating resistance | This is a switch to select to enable / disable the 120Q built-in termination resistor.

ON: Enabled
OFF: Disabled

Terminal layout Pin No. Signal Meaning Internal circuit
[1] SG Signal ground @ SG
2 VCC 5V DC output
(2] outpu 77E @ vee
[:1] (3] N.C Not used @ NC.
% : [4] SDP Send data + b Iﬁ @ SDP
Q
8 Q
o [5] SDN Send data - ;:% ® SDN
. £ ® RDN
[6] RDN Receive data - g
Socket connector @ RDP
[7] RDP Receive data + 1200
(Top view) TERM
[8] TERM Not used Terminating resistance switch

[Analog input specifications]

Item Specification

Number of input

2 ch.

Input range

0to 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
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I2.19.3 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 y OBV-NES OBV-NES
Terminal .| 5] SP e 5] SP < —\ ! 151 SP
resistor [] 2 A/ \ o] A/ \ o [l
1200 | [6] SN | [6]SN |« | [BISN |-~ |
(172W) [4] SG [4] SG [4] SG Terminal
resistor
120Q
L L (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 [1]SG
SD- ’ [4] SDP [4] SDP
SD+ | [5] SDN [5] SDN
Termination,... <
resistor [] RD+ | [6] RDN [6] RDN
1200 ™| RD- [7] RDP [7] RDP
(172w) [8] TERM "l 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 [1]SG
Termination,. SP(+) [4] SDP [4] SDP
resistor [] P ’

1200 = sNE) [5] SDN [5] SDN
(172w) [6] RDN [6] RDN
[7] RDP [7] RDP

[8] TERM “| [8] TERM

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.
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I2.19.4 Installation of option board

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

© 00000000
S 00000000
S 00000000
S 00000000
66060000
00000000
0000000
66060000

J ]

(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.

N
opoo

(2) After connecting, attach the cover A.

© 00000000

oooooooo
05606000
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I2.20 Accessories

I2.20.1 Expansion cable

Features Type EH-MCBO01 /05 /10
Weight | Approx. 210 (0.46) / 240 (0.53)/ 300 g
(0.66 1b.)

Length |0.1(0.33)/0.5(1.64)/ 1.0m (3.28 ft.)

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
bl ol Bal = LA TnE LA i3 LA T8 Ll T8
8 ] 4 e b 5= b - b -
= = -y B8 =
=g 1 e L4 > =T L1 TEmY L1 > e =T
Expansion cable Expansion cable Expansion cable Expansion cable
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|3.1 Installation

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

2. Follow the instructions.

EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard [#234]| | EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard (==
Licenze Agreement ‘ 1
Welcome to the InstallShield Wizard for Please read the following license agreement carsfully. |

EHV-CODESYS ¥3.5 5P3 Patch &
Fress the PAGE DOWHN key to see the rest of the agreement.
The InstallShield Wizard will install EHY-CODESYS ¥3.5
SP3 Patch B on your computer. To continue, click Nest.

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

|.m

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

MEMIDE! ALUA 3 ALIVARA 1AL TALAA A4 AAT9 TADAL AKR AR
Do you accept all the terms of the preceding License Agreement? [F you
select Mo, the setup will close. Toinstal EHY-CODESYS 3.5 SP3 Palch B, =

you must accept this agreement.

EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard [#234]| | EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard ==
Chooze Destination Location ‘ Select Features ‘ ]
Select folder where zetup will install files I h Select the features zetup will install I h
Setup will install EHY-CODESY'S W3.5 SP3 Patch B in the fallawing folder. Select the features you want to install, and deselect the features you do not want to ingtall
To install to this folder, click Nest. Ta install to a different folder, click Browse and select Description
another folder
ODESYS Corwerter EHV-CODESYS ... Mest

generation object oriented
programming tool for [EC
CODESYS OPC Server 3 £1121-3 PLC programs.
CODESYS Gateway W23
S Licensing Manager
CODESYS Contral%in %3

Drestination Folder

C\Pragram Files\EHY-CODESYS" 1.41 GE of space required on the C drive

T2.35 GB of space available on the C drive

< Back ][ Mexst » ] [ Cancel ] < Back ][ Next > ] [ Cancel ]
EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard [#234]| | EHV-CODESYS V3.5 SP3 Patch 6 - InstallShield Wizard (==
Select Program Folder ‘ Start Copying Files ‘ 1
Please select a program folder. | h Fleview settings befare copying files. |

Setup has enough information to start copying the program files. [F pou want to review or
change any settings, click Back. If you are satisfied with the settings, click Mext to begin

copying filles.

Setup will add program icons to the Program Folder listed below. “r'ou may type a news folder

name, or select one from the existing folders list. Click Mext to confinue.

Program Folder:

Current Settings:

Selected Featues:
EHY-CODESYS
CODESYS Converter
CODESYS Gateway
CODESYS Control Wwin W3
35 Licenzing Manager
CODESYS OPC Server 3
CODESYS Gatewap Y2.3 |

E sisting Falders:

m

minigtrative Toolz
Contral Editar
Games

Groupmay Client Light Ex
Hazhi's Tools
HOPS53 A5 REV

Intel

JP1_METH_DM Client

|l.m

Destination Folder: C:\Program Files\EHW-CODESY'SY -
4 T r

< Back ][ Mest » ] [ Cancel < Back ][ MNext » ] [ Cancel

Several Microsoft components are necessary to be installed for EHV-CODESYS. If components are not
installed in your PC, the installation of EHV-CODESY'S stops and a dialog appears. Click [Install] at the dialog

to extract from setup file.
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|3.1.2 Installation of USB driver

1. Plug in USB cable to CPU module.

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

i, Found New Hardware

LSE Device

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

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for

Lib Usb Device

(+) ¥ your hardware came with an installation CD
&2 or floppy disk, insert it now.

What do you want the wizard to do?

() Install the software automatically (Recommended)
(Advanced) ]

[(o Install from a list or specific location

Click Next to continue

I Next > l[ Cancel ]

4. Click “Include this location in the search” with the path C:¥Program

Files¥EHV-CODESY S¥GatewayPLC¥Driver and “Next” button. USB driver for Windows 7 64-bit is in the
separated folder as below.

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

Found New Hardware Wizard

Please choose your search and installation options. N\

&

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

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

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

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

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

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

Found New Hardware Wizard

Please wait while the wizard searches... \\

Q Lib Usb Device

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

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

@ Lib Usb Device

Click Finish to close the wizard

7. Reboot the PC to activate the USB driver.

As of Feb. 2015, the latest version of EHV-CODESYS is V3.5 SP3 Patch6, and EHV-CODESYS V3.5 SP5
has not been released yet however, CODESYS V3.5 SP5 or newer version is required for CPU ROM
VER.3.5.3.42. For this reason, several screen shots in this manual are taken by standard CODESYS V3.5 SP5.
Please be noted some dialogs in this manual may be slightly different from your CODESY S/EHV-CODESYS.
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|3.2 Startup

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

Ghoose Default Eny¥ironment Settmes §|

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

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

Choose your default environment settings:

standard K

Descripkion:

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

Skart | Exit |

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

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

Object types

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

E‘; SmartCoding

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

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

‘ Hew Project [5_(|
Cateqgories: Templates:
[ Libraries ¥ i
1 Projects ‘ = =
Empty project Standard Standard
project project w...
A project conkaining one device, one application, and an empty implementation For PLC_PRG |
[lame: |Untitled1\ |
Lacation: |C:¥ w |E
Ok 1 [ Cancel ]

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

e  Continuous Function Chart (CFC)

e Function Block Diagram (FBD)

e Instruction List (IL)

e Ladder Logic Diagram (LD)

e  Sequential Function Chart (SFC)

e  Structured Text (ST)

Standard Project rg|

¥ou are about to create a new standard project. This wizard will create the Following
= objects within this project:
'E
- one programmable device as specified below
- & program PLC_PRG in the language specified below
- & cyclic kask which calls PLC_PRG
- & reference to the newest version of the Standard library currently installed.

Device:

itachi-IES)

PLC_PRGIN: | Struckured Text (ST) 4 |

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

% Untitled]0.project — EHV-GODESYS
Eile Edit Wiew Project Buld Online Debug Tools  Wwindow Help
Er== =] #h 0 0 98

-

> % X 5] PLCPRG X

PROGRAM PLC_PRG
=8|

|,

W Fiter = | ¥§ Sortby -

Devices
4 sart order ~

=5 Lhitectd
=[] Device (My-x64)
=Bl pLE Logic

1
z VIR
3 EHD_ VIR

=1Lk Application
i) vibrary Manager

Variable declaration

' PLC_PRG (FRG)
= (# Task Configuration
= @ MainTask
& PLC_PRG
[ Local_inputs (Local inputs)
[l Local_outputs {Lacal outputs) N
" 2 Phase counters
2 Single counkers
& Interrupts
& Pulse Train oukputs
& PWM outputs
ﬂi Expansion_units (Expansion units)

|~

Editor

Device

<

Messages - Totally 0 error(s), 0 warning(s), 0 message(s)

- @ 0 errorts) | @ 0 maming@? | @ 0 messagta | K

Properties

=]

Description

Toolbox

|

Object Pogition

Project

D PoLs x Devices

Messages

<
Precompile: o QK

Lagt build: 3 0 &0

Precompiles . » Current user: {nobody)

[ POUs | 5 Devices

[ ——
[ | =
—

In the default setting, Device tree is behind the POU window. Click Devices tab to show it. “Toolbox™ and

“Properties” windows can be shown by [View] menu.
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|33 110 Configuration

|3.3.1 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”.

- P

L |
ﬂi Expansion_units (Expancion onik 1]

4 Cut Scan Devices ]
Copy Scarned devices

| Devicename R

MICRO_EXP_Analoe [0 MIGRD EXP.Analoe LD
MIGRO_EXF_Analoe [0 MIGRO EXP.Analoe L0
MISRO_EXF_Analoe 10 MIGRO EXP.Analoe L0
Delete | - MISROEXP Analoe 10 MISRD EXP.Analoe 1O

x
Propetties. ..

J AddFolder...
Add Device...

Scan For Devices. ..

[ show differences to project

| [ Copy all devices to praject ]l Claze J

Be sure to perform “Scan For Devices” after login and logout. “Scan For Devices” works only when logout
however, gateway and active path must be set and opened once in advance.

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

'.'5 P outputs

ﬂj Expansion_units (Exnansion uniksh

X Cut
Copy
» Delete

= Properties...

J AddFalder, ..

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

il Add Device g|

Device:
Mare:  |MICRO_EXP_64_Digital_I_O

Action: Wendor: <all vendars >

Append device Insert device Plug device Update device
® o © C MName Wendor

Dievice: = m Miscellaneaus
Vendor: | <all vendorss h m MICRO ExP. 54 Digital I,IIO Hitachi-IES
Nag endor Wersion L m MICRO EXP.8-28 Digital Ij0 Hitachi-IES
= Miscellaneous . .
m MICRO EXP.64 Digital IjO Hitachi-IES 3.5.3.40 m MICRQ Explnnalng IIIIO Hikachi-IES

m MICRO EXP.8-28 Digital IO Hitachi-IES 3.5.3.40
m MICRO EXP.Analog I/O Hitachi-IES 3.5.3.40

[ Cisplay all versions (Far experts anky}
[] Display outdated versions

Information:

m Mame: MICRO ExP .64 Digital [jO
¥endor: Hitachi-IES

Categories: »
Yersion: 3.5.5.40 %ﬂ
Order Number: =Y

Description: MICRO-EH Expansion unit 64 points Digital Ii0

Append selected device as last child of
Expansion_units

¥  {ou can select another target node in the navigator while this window is open.)

{ Add Device ] [ Close

Configure expansion unit according to the list below.
Model names Device Names
EH-AG64EDR MICRO EXP. 64 Digital 1/0
EH-D64E**
EH-A28EDR MICRO EXP. 8-28 Digital I/0O
EH-D28E**
EH-D16E**
EH-A14EDR
EH-D14E**
EH-D8E**
EH-AG6EAN MICRO EXP. Analog 1/0
EH-D6EAN
EH-AGERTD
EH-D6ERTD
EH-A4ERTD
EH-D4ERTD
EH-D6ETC
EH-D4ETC
EH-A2EP
EH-D2EP
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|3.3.2 Option board

Choose “Add Device” to configure option board.

Devices
=[5 Linbibedio [~ |=
=[] |pevice imy-xa4)
- E] p B cut I
“ @By copy
=| ¥ Delete
=2 Properties. .
) Lot tsy add object b
.ﬂg ;”F &l addFolder...
“ Sin| fdd Device... |
L S

il Add Device E]

Mame; |Opti0njnard |

Ackion:

(%) Append device () Insert device (0 Plug device () Update device

Device:

Vendor; | <Al vendars > v |

Drevice:
Name Wendor Wersion
= [ Miscellaneous Vendor: | <Al vendors =
i Hitachi-IES 35340

+ [0 Fieldbusses

MHame Yendor

= [ Miscellaneous
[ option_Board  Hitachi-IES

[] Cisplay all versions (Far experts anky}

[] bisplay outdated versions

Information:
m Name: Option_Board
Yendor: Hitachi-IES
Categories:
Yersion: 3.5.3.40 %
Order Number: =Y

Description: Option board

Append selected device as last child of
Device

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

[ Add Device l [ Close

Configure option board according to the list below.

Model names Device Names
OBV-NES Option_Board
OBV-485A
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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” windows appears.

=[] [pevice (EHY-CPLI1 102)

<Empty > { <En
<Empty = { <Er
<Empky = { <En

Update Device... |

=Bl PLC Logic 4t
=1L} Application Copy
m] Library Man.
FLC_PRG (P
=8 Task Config) # Delete
g% MainTas Properties...
= ﬂj Basic (Basic)
£ <Emptys (<Er i Add Object 3
L <Emphy> (<Ef Add Device. ..
E <Empty = {<En
4 <Ermpty = («<En
4 <Empty = (<Er
K
E
4

Online Canfig 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.

8/ Update Device El
|

Marne: |

Action:

(O append device (O Insert device (O Plug device (%) Update device

Device:
Vendor: | <Al vendors= b

Name Wendor Wersion
ﬂ EHY-CPU1008 Hitachi-IES 3440
ﬂ EHY-CPU1008 Hitachi-IES 3.4.4.30
ﬂ EHY-CPU1025 Hitachi-IES 3412
ﬂ EHY-CPU10ZS Hitachi-IES 3440
ﬂ EHY-CPU10ZS Hitachi-IES 3441
ﬂ EHY-CPUL10Z5 Hitachi-IES 3.4.4.30
ﬂ EHY-CPU1025 Hitachi-IES 3.4.4.32
ﬂ EHY-CPLI10S1 Hitachi-IES 3412
ﬂ EHY-CPU10S1 Hitachi-IES 3440
ﬂ EHY-CPU10S1 Hitachi-IES 3.4.4.30
ﬂ EHv-CPU1102 Hitachi-IES 3412
ﬂ EHv-CPUL10E Hitachi-IES 3440
ﬂ EHy-CPUL10Z Hitachi-IES 344,30
ﬂ EHy-CPUL10Z Hitachi-IES 344,32
ﬂ MY-40 Hitachi-IES 3.5.3.40
ﬂ MY-x64 Hitachi-IES 3.5.3.40

v

Display all versions (For experts only)

v Display all versions (For experts only)

1splay outdated versions

InFormation:

m Name: My-x40
¥endor: Hitachi-IES

Categories: PLCs r
Wersion: 3.5.3.40 %ﬂ
Order Number: MY-A400R(D40DR/D400T/D40DTRS = (==Y
Description: Hitachi-IES MICRO-EHY4+ 40-pt (24-in, 16-out), Memory size:

1024KB, CoDeSys SP on RE6 processar

Update and try to preserve most information of
Device

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

[ Update Device ] [ Close

“Display all versions (for experts only)” is displayed in professional mode only. If you use standard mode, please
switch to professional mode by choosing [Tool] — [Options] as shown in the section 3.2 Startup.
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|3.3.4 I/O address

I/0O 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”.

EHMT [——" | <

[ Local_outp dh Cut
& ZPhase o Copy
2 Single cour
2 Interrupts
% Pulse Train| #% Delete
B P aukpy !
= ﬂj Expansion
] micre
ﬂj MICRC =) Add Folder...
[ mIcRG
[ mrcre

m Cption_Bo

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 number 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
Wariable Mapping Channel Address Twpe Default Walue  Unit Dezcription
= 4 %100 D'WORD
(4 h Bit0 %Ixs0  BOOL FaLSE
b Bit1 YIn3 1 BOOL FALSE
a ] Bitz YeIn3.2  BOOL FALSE
b Bit3 YIn3. 3 BOOL FALSE
b Bit4 YeIn3 4 BOOL FALSE
b BitS %In3 S BOOL FALSE
b Bit& YeIn3e BOOL FALSE
e ] Bit7 YolX3d, 7  BOOL FALSE
b Bits YeInz. 0 BOOL FALSE
b Bit9 YeInZ.1  BOOL FALSE
b Bit10 YelnZ. 2 BOOL FALSE
b Bit11 YeInZ. 3 BOOL FALSE
& Eik12 “IlX2. 4 BOOL FALSE
b Bit13 YeInz S BOOL FALSE
b Bit14 YeInZ. 6 BOOL FALSE
a ] Bit1S YeInz,7  BOOL FALSE
\_ g, ) Riki1 A 2TV N =T Tal] Fhl SF
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Input any variable names in the field “Variable” according to your system.

45 Test input_0 @ Bit0 %I%3.0  BOOL
45 Test_jnput_1 @ Bit1 %Ixdl  BOOL
4 | . Bit2 %Ix3.2  BOOL
4y Bit3 %833 BOOL

[] Local_inputs x
Local inputs IO Mapping | skatus | Information

Channels
Yariahle Mapping Channe| Addrezz Twpe Default Value  Unit Description
= A eID0 DWORD Reserve DWard 0
(4 Test input 0 ) @ B0 SINE0  BOOL FALSE

1y Test input_1 @ Bit1 oL.I¥3.1  BOOL FALSE

2y Test jnput_z @ Bitz SL.I¥3.2  BOOL FALSE

2y Test jnput_3 @ Bit3 %133 BOOL FALSE

1y Test jnput_4 @ Bit4 SLI3.4  BOOL FALSE

45 Test jnput_S @ BitS %L.I%3.5  BOOL FALSE

45 Test jnput_6 @ Bite: SLI¥3.6  BOOL FALSE

4% Test_input_7 i Bit7 %IN3.7  BOOL FALSE

4% Test_input_g i BitS WIXz.0  BOOL FALSE

% Test_jinput_9 @ Bit2 Welnz 1 BOOL FALSE

% Test_jinput_10 @ Bitl0 Yelnz 2 BOOL FALSE

4% Test input_11 L Bikll Yelnz, 3 BOOL FALSE

4% Test input_12 L Biklz “elnzd4 BOOL FALSE

4% Test jnput_13 @ Bikl3 Welnz 5 BOOL FALSE

4% Test input_1¢ @ Git14 elnz 6 BOOL FALSE

% Test jnput_15 @ Bit15 %127 BOOL FaLSE

k % Temk ek 128 J - [=H % ' of TV M (=TT [ =y = =

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

oo |

| Test_input_0 ”
i@ Test_input_1

i@ Test_input_z2

i@ Test_input_3

i@ Test_input_<

i@ Test_input_S

i@ Test_input_&

i@ Test_input_7

i@ Test_input_g

i@ Test_input_2 e

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

" GO

w Bl

@ Application, @Yl 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.

futo Declare

Scope: Marne: Tvpe:
AR v| ltest_input_o - [Bool v[>]
Chiject: Initialization: Address:
PLC_PRG [Application] v | [ ]| |zl |
Flags: Comment:
[JcomsTamt
[CIrETAIN
[IPERSISTEMT
[ QK ] ’ Cancel

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

VAR

Ly T O R o R

PROGEAM PLC_FRG

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

€5 Ut 10 et ® — EHV-CODESYS

File  Cdb Wiew Project FODAOML Peld  Onlne  [ebog ook Window e
N E &8 - LR AR RN R "
Dcess L =
] g_ﬁj'um E | PROGEAR PLU_FRG
= [ vevice (Mv-eac) 2 vam H H
= B0 P e 3 Tear_impur 0 AT ETE3.0: BOOL: Declaration field
= € application 4 Lest_output 0 BT $0%1.0: BOOL:
1 Lbeary Manager B VIR
(o] ric_praieag)
2 Tk Condsnation
= g mantask
& s

T Lecal_inputs (Local inputs)

) Local_ruitpusts (Loeal cutpors)

A 2 Phase oambers

B Senge conrikers

S mwempts

B Pulse Tran cutpts

B WM s

= [{) Fepansion_unis (Fyparion unis)

@ Mmoo BF_snsoy 10 Mg
@ Moo BF_fnsoy 101 (M
[ Moo £F_ansiog Lo 2 (M
i Moo £F_ansiog L3

] cprion_Bnard (Cpnon_gnard)

<

Mo - Tekaly 0 rvce(s), 0 wartinagls), 0 ssagels)
Buikd

¥

(5]
]

3

test_sutpue_0
i

test_input U
I
I

+ @ 0emorist ) 0wamingls) @0

messaqela) | 3

{1

= J=]%)

Toolo:
= General
[T netwerk
£F vox
[ B wth ENERG
- Assigremert
<+ dup
1 Rebumm
o ek
T branch
+ Boplean perators
+ ®ath nperatoes
+ Dther Operators.
+ Function blucks
+ Ladder elements

x

< »
) PO | S Devicss

Tiescription

Preconpin: o CK

Last busick g3 0 F) 0

Frecompil: ¢

Pegition

Current user: {robody)
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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 %1X7.0 %ILO0 LSB Bit 0 %QX3.0 %QD0 LSB
Bit 1 %I1X7.1 A Bit 1 %QX3.1 4
Bit 2 %I1X7.2 Bit 2 %QX3.2
Bit 3 %I1X7.3 Bit 3 %QX3.3
Bit 4 %IX7.4 Bit 4 %QX3.4
Bit5 %IX7.5 Bit5 %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 %I1X6.7 Bit 15 %QX2.7
Bit 16 %I1X5.0 Bit 16 %QX1.0
| | | | v
Bit 23 %I1X5.7 Bit 23 %QX1.7 MSB
Bit 24 %I1X4.0
| |
Bit 31 %1X4.7
Bit 32 %I1X3.0
| | v
Bit 39 %I1X3.7 MSB
nternal I/O address example
Bit number BOOL BYTE WORD DWORD LWORD
Bit 0 %MX7.0 | %MB7 %MW3 %MD1 %MLO LSB
| I 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 %MWO
| |
Bit 55 %MX1.7
Bit 56 %MX0.0 | %MBO
| | v
Bit 63 %MX0.7 MSB

Following 5 different codes access the same bit.

WMX7.0:=1;
WMB7 :-=1;
BMW3  -=1;
»WMD1 :$=1;
WMLO :-=1;
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|3.4 I/O-update

Input data is read at the beginning of a task and output data is written at the end of a task. 1/O-update settings are
configured in “PLC settings” in Device tab. Be noted that only used 1/Os in program are updated.

[ pevice
Communication Settings | Applications | Files || Log PLC settings | Users and
Application For I/ handling: Application v

PLC settings
Update I while in stop

Behaviour For autputs in Stop Set all outputs ta default Ls

[]Update &ll 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/O 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

PLZ settings

pdate IO while in stop .
O Actual output remains

Behaviour For oukputs in Stop Keep current values W after Reset warm/cold
\/

01234567

| test output_0 |—-D 000000
8 10111213141

[ ] 5830808888

L1E1? 181920212223

CoO000000

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)
=&l PLE Lagic
---‘u' Application

m Library Manager

[ pLC_PRG (PREG)

= @ Task Configuration
=& 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.

=l Device (My-x64) N T X
=Bl PLC Logic s
= ‘u Applicatinn
#ocu @ Create a new POU (Program Crganization Unit)
Copy
= 1 Paste Mame:
W Delete |po|_| |
m Local_ing =
= ies...
<1 Local_oy| = Froperties Type:
2 2 Phase |’f:| add Ohject 3 | u. application. .. @ Program
OB add Folder. .. [ Data Server... A
'3 Interrup _ ) Function Block
%% Pulse Tra Add Device, ., @g ouT. ..
9 . Extends: | |
""ﬂi FAWM out Inserk Device. .. @ clobal variable List... | |
=) Expansia ) : Implements: .
T Scan For Devices.. . -
ﬂj MICH Image Pool. ., -
[ mic [T Edit Object ~all Interface... Access specifier!
% MICH Edit: Object With... @ Metwark variable List (Receiver). .
(] micE ; ; .
m Option_E q Login “ Mebwark, Yariable List (Sender;... et gl e g
- ) ) Ladder Logic Diagram (LLY)
T Persistent Variables. ..
|@ PoL... |I ) Function
Return bype: |
Implementation language:
Ladder Logic Diagram (L) w
| |Continuous Funckion Chart (CFC) | |
Continuous Function Chart {CFC) - page-oriented
Function Block Diagram (FELY
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.

g£ MainTask -

Configuration

Priority { 0,3 ) 1

Type
Cyclic hd Interval (e.q. t#200ms); |H#20ms

W' atchdog
[]Enable

Time {e.g. t4200ms):

Sensitivity:

ok Add Call 3 Remove Gall [#f Change Call *=Cpen POU
FOU Comment

PLC PRG

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 100ms 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 | Swystem Events | Monitor

Task Status IEC-Cycle Count | Cycle Count Lask Cwele Time (us)  Average Cycle Time (... | Max, Cvcle Time (ps) | Min. Cycle Time {us)
MainTask. Walid a5 15174 6000 6023 11000 6000
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|3.6 Variables

|3.6.1 Data memory

In EHV-CODESYS programming, external 1/0s and data memory (internal registers) are handled as variable
names instead of direct 1/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

Scope:
-

Objeck:

x]

Type:
[T

Marne:
|I:est

e

Initialization: Address:

|PLC_PRG [Application]

Flags:

[ COMNSTAMT
[ RETAIM

[~ PERSISTENT

=

| ool

Comnrnent:

Cancel

o]

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/O address. EHV-CODESYSS 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 O to 63).

Example Login display
wTest :=5; ¢ WORD type (16 bits) wTest[1es0005 | :=5;
wTest. 0} wTe s 1680005 |. OTRUE;
: . wTest[1640005 | 1FALSE:
WTest. 13 U ¢ ool ype (1 biy eiofos |
wleat.2: wTest[1680005 |. Z[TRUE]:
wleat. 3: wTest[16s0005 |. ZFALSE:
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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

[~ PERSISTEMT

Scope: Marne: Tvpe:

|var | |dwTest [DWORD ~| =
Ohject: Initialization: Address:

|PLC_PRG [Application] ~| | o | |eMpio

Flags: Zommenk:

[~ COMSTANT

[~ RETAIN

o

Zancel

For example, DWORD data dwTest,

WORD data wTest H and wTest L are declared in

the

address %MD10, %MW20 and %MW?21. 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 ;
wTest_H AT ZMW=0: WOBD;
wlest L AT :MWZ1: WORD:

EHD VAR

Login display

Exprezzion Tvpe Yalue
@ dwTest D' ORD 16#12345675
@ wlest H WORD 16#1234
@ wlest_L WORD 16#5678

The max. size of marker memory is 16KB. Supported address range is shown below.

Data type Address range

BOOL %MX0.0 to %MX16383.7
BYTE %MBO0 to %MB16383
WORD %MWO0 to %MWB8191
DWORD %MD0O to %MD4095
LWORD %MLO to %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 atoz, AtoZ

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 2#1110_0000

Underscore is ignored

Base 8 8#377 8#340

Base 16 16#FF 16#FF 16#1234 ABCD Underscore is ignored
Boolean zero and one 0 1 FALSE TRUE FALSE=0, TRUE=1
Time T#100ms, T#5.5s Timer (TON, etc.)
Date DT#2012-12-31-12:34:56 RTC (Realtime clock)
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|3.6.5 Data types

EHV-CODESYS supports below data types.

character string

No. Data types Name Size | Range
1 BOOL Boolean 1 Oor1l
2 SINT Short integer 8 -128 to 127
3 USINT Unsigned short integer 8 0 to 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 0 to 4,294,967,295
10 DWORD Bit string of length 32 32 0to 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 TIME Duration 2 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 | 1to 255 char.
character string
15 LINT Long integer 64 | 2% ~ 2%
16 ULINT Unsigned long integer 64 | 0to2%1
17 LWORD Bit string of length 64 64 | 0to2%-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 LTIME Long duration 6 Unit :“us”: microseconds, “ns”: nanoseconds
Ex. LTIME#1000d15h23m12s34ms2us44ns
” WSTRING Variable-length double-byte 16

23 ARRAY

Array

Ex.
in variable declaration
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.

futo Declare

Scope:

v
Obiject:

PLC_PRG [Device: PLC Logic: ¢ %
Flags:

[(]comsTaMT

[JrETAIN
[C1PERSISTENT

Mame:

test_input

Initialization:

Comment:

5
Type:
BOCL v
address:

OF. ] [ Cancel ]

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

Devices

=5l intitlecio
=[] Device (My-xa4)
=&l pLE Lagic

1] pLC

- &

m Local_outpul
% 2 Phase cou
e Single counk
'a. Interrupts

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.

= ":, Application
m Library Manager

_PRG (PRG)

= @ Task Configuration

MainT ask,
H] pLC_PRG

m Local_inputs {Local inputs)

ks {Local outputs)
nkers
ers

" Pulse Train oukputs
'E!. P aukpuks
ﬁ Expansion_uniks (Expansion uniks)

4] PLC_PRG X

1

LLa T S T R ]

PROGRAM PLC_PRG
ViR

test_input: BOOL;
EHD VAR

test_input —

prr
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I3.6.7 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.

LNfEErg

application. ..

=[] Device (My-x64)
=&Y PLC Logic
- Application
Libra| db | Cut
M my copy
—--@ Task -
} Wl Paste
_$ L}
“d ¥ Delete
<[ Local_inputs | -
0 tocsl_inputs = Properties...
ﬂi Local_oukput:
-3 2 Phase coun|"f,§| Add Object
-2 Single counke ) AddFolder...
'a. Inkerrupts )
& Pulse Train o Add Device...
R W outputs Insert Device. ..
ﬁ Expansion_L Aran For Devires. ..

Daka Serwer...

DUT...

Global Yariable List...

eld 8o

Trazna Daal

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

@ o

m Library Manager

[f] PLC_PRG (PRS)

---@ Task Configuration

= Qfﬁs MainTask
& 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 L) Objeck: Initialization: Address:
None |PLC_PRG [Device: PLC Logici s v | | L | |
WaR Flags: Comrmenk:
VaR_IMPUT [JconsTanT
VAR _QUTPUT [CJreTAIN
VAR IM OUT [C]PERSISTENT
VaR_TEMP
YaR, _STAT
VAR GLOBAL [ ok ][ cancel

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

= ‘u' Application

@ an

m Library Manager

] PLC_PRG (PRE)

-@ Task Configuration
= 58 MainTask

48] PLC_PRG

Devices -+ I X
= Unétiar (=]
=[] Device (My-xe4)
= El PLC Logic

[ PLCPRG il GYL x|

1

)

VAR GLOBAL
test_inputs: BOOL;
EHD VAR
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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 Setkings || Applications | Files || Log PLC settings | PLC shell | Users and Groups | Access Rights | Configuration
Farameter Type Walie Default Walue | Unit
@ IP Address STRIMG "192,168.0,1' '192.168.0,1'
@ Subnet Mask STRIMG '#55,255,255.0' '255,255,255,0'
@ Defaulk Gateway STRIMG '0.0.0.0° '0.0.0.0
@ Ethernet port Link speed | Duples: mode Enumeration of BYTE Ak Meqakiation Auika Meqakiakion
@ Change IP information Enumeration of BYTE Mo Mo
@ Stop swiktch definition Enurmeration of BYTE Reset warm Reset warm
d Digital Filker EYTE(L. .40 4 4 x 0.5 [ms]
@ Battery error detection Enurmeration 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.
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|3.8 Communication settings

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

L
[ [pevice irv-xed)

=Y PLC Logic
= *':j Application
m Library Manager
] PLC_PRG (PRE)
= @ Task Configuration
= @ MainTask.
&) PLC_PRG

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

- [ Device x -

Communication Settings |Applicati0ns Files ||Log | PLC settings | PLC shell | Users and Groups || Access Rights | Configuration || Task deployment || Status | Information

Select the network path to the controller:

|Gateway—1 R |

Add gateway. ..

Filker :
Target ID bl

Sarting order :

Mame w

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

Mame: |Gateway—1 |

Driver: | TcRyp v|

IP-Address localbost
Part 1217

The setting 'TP-Address' can be used to specify an IP Address for the
gateway, This is useful if you want ko connect to a remaote gakeway running
on another PC ar device.

B default, this setting is localhost’ ko directly connect to the gateway on
waur PiC,
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The gateway is displayed as below. Click “Scan network” to search available device in the network.

Select the nebwork path to the controller;

Gateway-1

,-";o Gakteway-1

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 controller;
Gakeway-1:0025,B001

= ,J';o Gateway-1 {scanning...)
[f] [MIcRO-EHY+ [0025.6001] |

Target CPU is activated. Communication settings are completed.

Select the nebwork path to the controller;
Gateway-1:0025,6001

= g Gateway-1
[T] MICRO-EH¥+ [0025.8001] {active) |

Device Name:
ateway-1

Driver:
TCRIIP

IP-Address:
localhost

Port:
1217

CPU name Target ID
MV-*64** 16#10700006
MV-*40** 16#10700007

nddgateway

Filker &

Target ID L'

Set active path

Device Name:
MICRO-EHV+

Device Address:
0025.6001

Targek ID:
16410700006

Target Name:
MICRO-EHV+

Device Name:
MICRO-EHY+

Device Address:
00256001

Targek ID:
16#10700006

Target Name:
MICRO-EHY-+

Filket

Set active path

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 EHV-CODESYS for further
information about programming.

ToolBox

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

1 Math operators

Contact Other Operatars

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

Boolean Dperators

Function blocks

1 Ladder elements
- Right mouse click [Insert Contact] 22 ... | [i¥ Metwirk
- Shortcut key [Ctrl + K] ﬂ |] 41 Contact

. 41 Megated conkack
Coil

- Drag from ToolBox to [Add output or jump here].
- Menu [FBD/LD/IL]-[Insert Coil] i Perel s negee d et

- Right mouse click [Insert Coil] O arcol

- Shortcut key [Ctrl + A] [20d output or jump hers |

lp ol Parallel contack

Auto Declare El

Scope:! Mame: Twpe:
<] fest et oo BE
Object; Initialization: Address;

[PLC_PRG [application] = | J |

Flags: Comment:
[ COMSTANT
[ RETAIN

[~ PERSISTEMT

oK | Cancel

If new variable name is used, Auto Declare window appears automatically. Edit each input field and check-boxes if
necessary, and Click [OK]. The variable is declared in declaration window as below.

hF] PLC_PRG
1 PROGRAM PLC_FPRG =
= z VIR =
3 teat input: BOOL; =
4 test_output: BOOL; =
£

EHD_VAR
—_— -
1 |>H

test_input CEST_output

I [ ]
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Parallel contact across several contacts

Click several contacts with shift key and choose [Insert Contact Parallel] in right-mouse click menu or press [Ctrl + R]

key.

Lest_input

TON_instl

testl testd Testd

[

test_input

/1 ] 1 N
5 _

testh

" &
I

[I[I[:%

Cut

oF <

Copy

¥ Delete
Browse
1k Insert Conktact
4% Insert Megated Contack

i Insert Contact (right)

TOH

T

test_output

]

— ET_TON1

||I1 P Insert Contact Parallel (below)

pal  Insert Megaked Contact Parallel (below)
A& Insert Contact Parallel (above)
Paske contacts
Megation
Edge Cetection

TON_instl

testl testZ testd

I [

/0 I [ I 1

Cesti

T#2. 58 —

TOH

test_output

— ET_TON1

()
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|3.1O Login

Login

“Description” field as follows. Double click the message to jump to the part to be corrected.

Description
------ Build started: Application: Device, Application -------
kypify code ...

£} Cannok corvert bype 'TNT' ko bype 'BOCL
Compile complete -- 1 errors, 0 warnings

If unknown message appears, it is recommended to [Clean all] in Build menu. All compile information is deleted by
this operation.

When all errors are removed as below, click e or choose [Login] in Online menu to download the program to CPU.

Description
------ Build started: Application: Device . Application -------
bypify code ...
ompile compleke -- 0 errors, 0 warnings

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

EHV-GODESYS x]

i" application Application dogs not exisk on device . Do vou wank to create it and
» proceed with download?

= %]

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

EHV-GODESYS fx]

i" Unknaown version of Application ‘Application’ on target: Do you want ko perform a
] dawnload 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

= ":; Application [stop]
Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
= Q‘% MainTask.
H] PLC_PRG
m Local_inputs {Local inputs)
m Local_outputs {Local oukputs)
A 2 Phase counters
e Single counters
.% Interrupks
" Pulsa Train oukputs
P oukpuks
m Expansion_units (Expansion units)
[ MIcRo_ExP_aAnalog_T_o (MICRO

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

li] PLC_PRG

= 0 X Devices - 0 X
= thitedio [~] = Lhtikedio [~]
= ] Device [connected] (My-x&4) = |7 Device [connected] (My-x64)
=&l PLC Lagic =&l PLC Logic

- [; Application [stop]
Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
= ﬁ MainTask.
& PLC_PRG
ﬁ Local_inputs (Local inpuks)
ﬂj Local_outputs (Local oukputs)
% 2 Phase counters
e Single counters
‘!- Inkerrupks
% Pulse Train oukputs
'E. P outputs
ﬂj Expansion_units (Expansion units)
[ micro_Exp_analog_1_o (MICRO
AT MICRO_EXP_64_Digital_I_O (MICH

- X

Device.Application.PLC_PRG

Expression Type Prepared valus Comment =
@ test_input BOOL =
@ testl BCOOL E’

w
@ bestz BOOL —
@ best3 BOOL
@ bestd BOOL w
1 TON_instl
Leat_input teatl testa teatd TOH test_output
I It
:]ll] ﬂn[: LI [“::u IN 0 f_ﬂ:m
ET - ET_TONL
testd
Il
[
T#Z. 53 —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.

| PLC_PRG

Device.Application.PLC_PRG

Expression Tvpe Prepared valus Comment =
@ test_input BOOL =
@ testl BOOL Z
o
@ testz BOOL =
@ bests BOOL
P testd BOOL TruE [ v
1 TON_instl
test_input testl testd testd TOH Lest_output
] n
:]ll] ﬂn[: 1 [||—|J|_| IN 0 f_ﬂ:m
ET - ET_TONL
testd
I
[
T#2. 55 —FPT
@ Write values ChrH-F7
- [il PLC_PRG - X
Device.Application.PLC_PRG
Exprezgion Tvpe Prepared value Comment ~
@ test_input BOCL
@ testl BOOL
@ test2 BOOL B
@ kest3 BOOL 5
1 TON_instl
test_input testl testi teztd TOH Lest_output
I} Il Ll [ I 'ﬁ 0 1]
ET —ET_TON1
testd
[N
I

Online change

T#Z. 52 —IT

To change your program in running CPU (online change), you have to logout at first. After program changing, choose

[Login] again. You will have 3 options as below.
Login with online change:
Login with download:
Login without any change:

EHV-CODESYS

o

The code has been changed since the last download, What do wou wank ko do?

O] L agin with anline change,

(" Login with download,

(") Login without any change.

84

l [ Cancel

Only incremental program is downloaded without CPU stop.
Whole the program is downloaded. CPU is forced to stop.
New program is not downloaded.

%]
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|3.11 Boot application

The basic overview of downloading is shown as below picture. Be noted that an application (compiled user program)
is downloaded to volatile RAM memory of the CPU, which means the application is lost when power is removed. If
your application needs to be saved in non-volatile FLASH memory, choose [Create boot application] in Online menu
while Login. When CPU is power up in the next time, the application is copied from FLASH to RAM and executed
automatically if RUN/STOP switch is in RUN position.

@ EHV-CODESYS CPU
CODESYS FLASH
Source
| Referenced devices * | ) | Referenced devices * |
| Referenced libraries * | - ad | Referenced libraries * |
aurce upload. ..
| Download information files * | > - R | Download information files *|
| Visualization Profile * | STLER GO | Visualization Profile * |
| User program | ) | User program |
1 O reFroi Copied when
[#%  Build ‘Application o P
Create boak licat - 1
ﬂ (Compiling) reate book application —‘___’| Boot application | power up.
| Applicati //
pplication
| EN 0% Login RAM V
““““““ 1
ﬂ ez el oY N Application |
(Delete) Not possible to

upload application

*: Optional

Timing to download boot application can be configured in [Properties] of [Application] (Right click on “Application”
of the project tree). The default setting is shown below.

Properties - Application [Device: PLC Logic] [-EE-J

Common | Application build options | Buid | Boot application | Access cont| 4 | *

| Createimplicit bootapplication on download
| Createimplicit boot application an Online Change

Remind boot applicationon project close
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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.

|2| Compile options

& Compiler warnings
% Page Setup

Security

[B] sFC
ﬂ Source Download

i Static Analysis Light
€2 Users and Groups
] visualization
] visualization Profile

u'@!

Additional files

[] Download information files
| ] Library profile

[] referenced devices

] refersnced libraries

[] wisualization Profile

Ok

] [ Cancel

atchive.

khange

| o

J |

Cancel

Download information files
“Download information files” in [additional files setting] is not necessary normally, but it is needed if you want to
login without CPU stop from the PC which does not have original program file shown below as case (b) and (c).

(a) Online change from PC with source file to CPU without source file. = Login
(b) Online change from PC without source file to CPU with source file and DL info. =» Source upload and Login

(c) Online change from PC without source file to CPU with source file. = Source upload and Login, then program
download is required because EHV-CODESYS is not able to verify program identity. It is possible to login after
downloading, but CPU must stop at that time.

4

Not possible to login

(a) (b) (c)
EHV-CODESYS EHV-CODESYS EHV-CODESYS
Source file
2 02 » % =
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 EHV-CODESYS or Run/Stop switch on the CPU, but remote controlling with

EHV-CODESYS is not allowed when the Run/stop switch is in Stop position as shown below.

Switch position

. STOP RUN
User operations
Run with EHV-CODESYS F Stop (no effect) Run
Reboot PLC (Cycle power) Stop Run *

* CPU starts running independent from the last status before power failure.

Reset

When CPU detects a serious error called “exception”, such as watchdog error, program execution stops. If
EHV-CODESYS is connected, “Exception” indication blinks until this status is cleared. This exception status is
cleared only by “Reset” operation. EHV-CODESYS has 3 different types of “Reset” operation: Reset warm, Reset
cold and Reset origin. All of them can initialize exception status, but 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,
d Defaulk Gateway
@ Ethernet port Link speed [ Duplex mode
@ Change IP information
I @ Stop switch definition I
@ Ligital Filker
@ Battery error detection

Twpe

STRING

STRING

STRING
Enumeration of BYTE
Enumer ation of BYTE
Enurmer ation of BYTE
BYTE(L..40)

Enurmer ation of BYTE

Walue
192.168.0.1'
'255,255.255.0'
'0.0.0.0

Auto Megotiation
Mo

Reset warm

4

Enable

Default Walue
192, 163.0.1"
'255,255,255.0°
‘0.0.0.0

Auto Megotiation
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” g ML test_war: IHT: H MYL | CPU “Receive”

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

intitlece Choose “UDP”
= ﬁ Sender (My-x64)
=l PLC Logic
=1} [Application ; i
© ppl_:;:ar % cut Add Network Variable List (Sender)
PLC P Copy
= [ Taskq “ Create a global variable list ko serpd via a netwoark
=g mg {Use object properties to editAettings)
B X Delets
| @ poomtes.
oz Pha_se counte|‘?f§| Add Object L4 a Application. .. |H‘¢L ./ |
2 Single counters ) addFolder... @ Data Server... »
‘& Interrupts -
3 Puke Train out 2| our.. tietwork type: | WG || settings. .
3 PuM outputs g Global Yariable List... Task: IlMainTask w |I
[0 Expansion_uni . o] =
= (0 Receiver (Mi-x40)| _ N E List identifier:
=B PLC Logic 7 Edit Object =0 Inkerface... = !
= Annlicati N ' ) ) .
O ﬂ?pll-cisr;ﬂrn Edit Object With... ’ Mebwork Yariable List (Receiver)... Pack variables -
pLc_pl @8 Login |@ nistwork varisble List (Sender)... || [] Transmit checksurd Free to choose one of available tasks
|| Ackrowledgement

= ﬁ Sender (My-x64) [#] Cyelic transmission Interyal: T#50ms
= Eﬂ] PLC Logic [] Transmit on change Minimum gap: l:l

= u gplicatiun [ Transmit on event Yariable: I:l
YL

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

= @ MainTask.
& PLC_PRG

Add l [ Zancel

Network type: Choose “UDP”.

Task: Choose any one task. The variables are sent at the end of a task cycle.

List identifier: If more than 2 global variable list is configured, set a number in ascending order.

Cyclic transmission: Since variables are sent every task cycle, set interval time as same or bigger than cycle time
of configured task. If smaller time than task cycle is set, actual sending cycle is limited by task cycle.

Transmit on change: Variables are sent only if their values have changed; the Minimum gap can define a minimum
time lapse between transfers.

Transmit on event: Variables are sent while specified variable is TRUE. Be noted that it is not edge detection but
level detection.

Refer to online help of EHV-CODESYSS 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.

- “ MYL X | < |E] PLC_PRG |
= 1|  vaR GLOBAL 1|  PROGRAM PLC_PRG
Z test var: INHT: | VAR
2 EHD VAR 3 EHD ViR

1 Test_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 Linttiedl! o Add Network Yariable List (Receiver)
+m Sender (My-x64)
- ﬂ—i—-{%i]c?:zl(oh;:txw) @ Creﬂ:eaogl_obal variable list receved via a netwark
- O b ject properties to edit sektings)
. ﬁ & cut
Copy Mame:
= 3l Paste |N\I'L| |
. Delete
(@ Localinp [ Properties... =18
[ Lacal_aut . |I'\"IainTask b |
% 2 Phase cﬁj Add Object 4 | a Application. ..
B iC e L
Y PukeTrs add Device. .. ag T, . I|N\-‘L [Sender: PLC Logic: Application] i I
"2 PWM out Insert Device... @ Global Variable List... Import Fram file:
m Expansia Scan For Devices. .. Image Poal... | |
Dq Edit Object = Interface...
Edit Object With... |? Metwork Yariable List (Receiver).., | |:>
Set Active Application “ Metwork Yariable List (Sender)...
=[] recsiver (My-x40)
=2 PLE Lagic
= a Application
ﬁ] Library Manager i::l [ add ][ cancel
“ MYL

|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).

= m Sendar (MY-x64)
= PLC Logic
= ’:; Application
@ L
m Library Manager
PLC_PRG [PRG)
= @ Task Configuration
=2 MainTask
& PLC_PRG
Eﬂ Local_inputs (Local inputs)
ﬂ'i Local_outputs {Local outputs)
3 2 Phase counters
'a. Single counters
'a. Inkerrupks
2 Pulse Train oukputs
B PWM outputs
ﬂ'i Expansion_units {Exp.
= ﬂj Receiver (My-x40)
=B pLC Logic
=10k Application
m Library Manager
L
PLC_PRG [PRG)
= @ Task, Configuration
=2 MainTask
& PLC_PRG

Active

Sion units)

=17 [Applic

o
=]
a

Lit
@
Bl
= T

=g

=

o

m Local_inpu
ﬁj Local_outp
% 2 Phase g
2 Single cou
‘& Inkerrupks
™ Pulse Train
% PWM outp
ﬂj Expansion

Cuk

W #<3

Copy

Delate

i X

Properties. ..

=

add Object 3

Add Folder ...

Edit Object
Edit Object With..,

L,

Set Active Application |

:’E Lagin

= m Sender (Mi-x64)
=B PLC Logic
=Lk Application
i L
m Library Manager
FLC_PRG (PRE)
= @ Task, Configuration
=58 MainTask
& PLC_PRG
m Local_inputs (Local inputs)
ﬂ‘i Local_outputs (Local outputs)
%z Phase counters
2 Single counters
‘3 Inkterrupks
2 Pulse Train outputs
'a. P4 oubpuks
ﬂ‘i Expansion_units (Expansion units)
= ﬂ‘i Receiver (My-x40)
=20 PLE Logic
= r:; Application
m Library Manager
@ L
PLC_PRG (PRE)
= @ Task Configuration
=38 MainTask
& PLC_PRG

Active

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

= ﬂj Sender (My-x64)
=B rLC Logic
=40k npplication _
@ -7
m Library Manager
PLC_PRG (PRG) ~ _ _
= @ Task Configuration T~
= @ MainTask,
& PLC_PRG
ﬂj Local_inputs {Local inputs)
ﬂj Local_outputs {Local outputs)
% 2 Phase counters
2 Single counters
‘& Inkerrupks
"% Pulse Train autputs
'a. P oukputs
ﬂj Expansion_units (Expansion units)
= ﬂ‘i Receiver [connected] (My-x40)
=B PLC Logic
= ’:; Application [run]
m Library Manager
@ ----" 77
PLC_PRIG (PR
= @ Task Configuration
=g MainTask
B pLC_PRG

! @ ML x
V= 1| vaR GLOBAL
X z Lest_var
! 3| EHD VAR
N £ e e e o e e e e e e e e e e e e 2
o
! =

! [g] PLC_PRG

=~ 1 PROGRAM PLC_PRG
<

@ NYL

Expression

@ test_var

e —————

Common || Link To File | Build

o If any parameters of global variable list is changed,
be sure to execute “Clean” or “Clean All” before login.
¢ If more than 2 global variable lists are configured,

be sure to set another “List identifier” in ascending order.

Metwork bype:  |LDP

Task: MainT ask.

\
1
:
1
Receive.Application.N¥YL '
:
1
1
1
1

) Counting up

W Setkings...

b

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
Ox0F 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 tack, which is configured in PLC settings of Device as
below. You can specify any existing IEC tasks. If the bus cycle task is <unspecified>, task with the shortest cycle

time is taken.
[ Dervice
Comrnunication Settings ] Applications ] Files ] Log l PLC s
Application For [0 handling: |.ﬁ.pplicati|:-n j
PLC settings

[v Update I0 while in stop
Behaviour for oukputs in Stop Set all oukputs bo defaul j l_

[ Update all variables in all devices

Bus cvcle options
Bus cycle bask <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” window appears.
Click “Ethernet” and [Add Device] button.

[ | pevice (Mv-xa4) 1

=-Ell PLC Logic cut
=1} Applica
i) Librz

b pic

= @ Task

-$

i w<

Copy

Paste

X

Delete

il

Properties...

Add Object 4

Add Folder...

[ Local_inputs | Add Device. .

ﬂj Local_outpu

Insert Device...

[ Add Device [
Name: Ethernet_1
Action:
@ Append device () Insert device (7) Plug device (7) Update device
Dewvice:
Vendor: -
Name lendor Version
#- [ Miscellancous
= Fieldbusses
#-CAN CANbus
- gy EtherCAT
= H@ Ethernet Adapter
(T | Ethernet 3F - Smart Software Solutions GmbH ~ 3.5.6.0 ™~
% &= EtherNet/TP
& ks Modbus Mame
#- 2 Profibus
¥ £ Profinet 10 + ﬁ Miscellaneous
*- 8 sercos
(91 SRup by category =-[{J Fieldbusses
[] DisPay all versions (for experts only)
[] Displafoutdated versions +..CAN CANl:lus
Information: —
@ wame:Dperme +-pey EtherCAT
Vendor: 3Y - Smart Software Solutions §m
Categories\Ethernet Adapter
Version: 3.5)0 = Ef Ethernet Adapter
Append selected devick as last child of
Device ﬁ Ethernet
#  (Youcan select anothetarget node intHe |
| \ +-.=— EtherMetfIP
\ +--ME Madbus
. #% 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

"% 2 Phase counters

2 Single counters

‘-!- Interrupts

% Pulse Train outputs

L PWM outputs

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

Mame

= ﬂj Fieldbusses

+.- = EtherMet{IP
=W Modbus

=08 Modbus TCP Master

ﬂj||‘~"|nd|:uus TCP Master

=Ml ModbusTCP Slave Device

ﬁ ModbusTCP Slave Device

With “Add device” window opened, click “Modbus_TCP_master” in the device tree. Then “Modbus TCP Slave” is
shown in the “Add Device” window. Click “Modbus TCP slave” and [Add Device] button according to your
Modbus system configuration. e.g. if 3 slaves are to be controlled, add 3 times of slave devices.

% 2 Phase counters
b Single counters
'a. Interrupts
% Pulse Train outputs
% PWM outputs
ﬁ Expansion_units (Expansion units)
= m Ethernet (Ethernet)
m |Modbus_TCP_Master (Modbus TCP Master)

Mame
=-[{ Fieldbusses

=W Modbus

=Wl Modbus TCP Slave

ﬂj|r~"lndbus TCP Slave
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"% 2Phase counters

2 Single counters

‘i!. Interrupts

& Pulse Train outputs

% PWM outputs

m Expansion_units (Expansion units)

= Iﬂ Ethernet (Ethernet)
= m |Modbu5_TCP‘_Master (Modbus TCP Master)

Ijj Modbus_TCP_Slave (Modbus TCP Slave)
[ Modbus_TCP_Slave_1 (Modbus TCP Slave) Be sure to configure all slave modules to be controlled.
ﬂj Modbus_TCP_Slave_2 (Modbus TCP Slave)

Function codes to be sent are configured in each slave. Double click a slave unit to open configuration window.
Set IP address, response timeout and port number as below. Unit-ID is used when a Modbus-gateway (Ethenet to
serial) device is used.

[f] ™Modbus_TCP_Slave

Modbus Slave Channel | Modbus Slave Inik || ModbusTCPSlave Configuration || ModbusTCPSlay

Maodbus-TCP

Slave IP Address: 192 . 168 . 0 . 1
Urit-ID [1..247]
Response Timeout (ms) 1000

Port 50z

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 | Access T. Trigger  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
Channel
Marme
Access Tvpe Read Holding Registers (Function Code 03) hd
Trigger Cyclic s | Cyele Time (ms) 100

Camment

READ Reqister

Offset 00000 v
Length 1
Error Handling Keep last Walue e

WRITE Reqgister
Offsek

Length

o] 4 l[ Cancel ]

Data of Modbus will be assigned to %IW or %QW as seen in “ModbusTCPSlave 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_TCP_Slave - X

Madbus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration || ModbusTCPSlave 1/0 Mapping :| Skatus || Information £ %

Channels
Yariable Mappine  Channel Addrezs Type Default Wa.. Unit | Description
e @ Channel 1 IO WIORD READ 16#0000 {=000(
i Channel 2 Figw0.0  BIT Trigger Wariable
- @ Channel 2 oW1 WORD WRITE 1640000 (=000
< b4

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...”.

il Add Device 3]

“Add Device” window appears.

Click “Ethernet” and [Add Device] button.

|

Hame: |Ethernet

Action;

Device:

vendor: | <All vendars:>

@ fppend device (O Insert device (O Plug device () Update device

1] |pevice (pi-sas e
- B0 PLC Lot bt B et
" * ookt EtherCAT
= r_:n = ,ﬂ hernet Adapter
- P CI:II:I‘:,-' %Eth::etpt 35 | Smart Software Solutions GmbH ~~ 3.4.2.0
ﬁ + = EthernetlP
#w Modbus
@ """ Profibus Mame
""" Profinet 10
= -[ ¥ Delete b8 s - [1] Miscelaneous
==l e i =] Fieldbusses
roperties, ..
= 2 + . eal CANbus
-
[ Local_it -3 Add Object » N + g EtherCaT
isplay a\ersions {for sxperts orly
: e — = BB Ethernet Adapter
i Loral_c ) AddFaolder... i P
'L 2 Phas gurmaﬁum m Ethernet
. Name: Ethern
‘a Slngle | Add Device. .. z::::nri‘fs:-str:evtS::::prte;ulumnsa ] + . — EthernetIP
W Trbern ;:;f::,,;:;ﬂ + Wi Modbus
Description: Ethernet Lifk, + ........ Pr’DFIbUs
append selected device as last child\of +.- Y Profinet IO
Device
@  (Vou can select another target node in D\ fa * S sercos 111

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.

i Single counkers

'a. Interrupts

" Pulse Train aukpuks

WM oukputs

m Expansion_units {Expansion units)
[ [Ethernet (Ethernet)

Mame
=1 Fieldbusses
+.- —— EthernetIP
=0 Modbus
+ - WEE Modbus TCP Master

@ = W ModbusTCP Slave Device

If[j ModbusTICP Slave Cevice
[ [Ethernet (Ethernet)

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 I/0 Mapping” tab.

[f] ModbusTCP_Slave_Device X
MaodbusTep | Modbus TCP Slave Device [JO Mapping | Information

[f] ModbusTCP_Slave_Device

! Modbus TCP Slave Device I Mapping | Modbus Channels
CDnFigured Parameters Variable Mapping Channel Address Tvpe
=y Inputs T ARRAY [0..9] OF WORD
TimeOut: 2000 ¥ + 4 Inputs[0] %IW4  WORD
i 4 Inputs[1] WS WORD
Slave Port: c0z = e Inputs[2] T WORD
1. 4y Inputs[3] IW7 WORD
Unik 10 + 4 Inputs[4] LA WORD
E Inputs[5] AT WORD
Holding Registers (FaIW); 10 = + Inputs[6] WIWLD  WORD
1% Inputs[7] %IWil  WORD
Input Registers (S0 10 & o Inputs{5] YoIWL2 |WORD
- 4 Inputs[9] %IW13  WORD
+. "y Cukputs WOWZ  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:

o Y " l (® append device () Insert device () Plug device () Update device:
ﬂj Cevice ([Mupnd

Desvice:
= @{I PLC Lo yD Cut Vendor: | call vendors> v
= & b Hame Ven Version
L Ap Copy o [ Misellneous

= [ Fieldbusses
+ oA CANbus
+ o EtherCaT
+ H@ Ethernet Adapter

@ + -~ EthernetlP
= @ }( Delete = wo Modbus
3 = Wi Modbus Serial Port
—_ m Modbus COM 35 - Smart Software Solutions GmbH 34.00
Properties [ Modbus SI0-COM | 35 - Smart Software Solutions GmbH__3.4.4.0 \
e o Frofibus
- B Profinet 10 Mame
. + & sercos I
Local_if 33 &dd Object J .
ﬂj & o ) +- 1] Miscellaneous
%i Local g add Folder... = [ Fieldbusses
2 Phas i
. AN CAMbus
qa sinal | add Device. .. [ pispld: all versions (For experts oriy) —
Ingle [ Displey Nctdated versions * et EtherCaT
% Trkern information; + - EB Ethernet Adapter
[ Name: M\dhus com
vendor: 3 Smart Software Solutions +.-— EthernetIF
Categories\lodbus Serisl Port
Version: 3.4, =g Modbus
Order Number)
Description: & se\al COM Port cn a W = ket Modbus Serial Pork

[ [Modbus Cam

Appen scected device o IatYﬂ of ﬁ Modbus SIO-CoM

B (You can select another target Node in ] Profibus

+

\ £ Profinet IO
+- 5 sercos II1

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.

% 2 Phase counters Mame

X sSingle counters = ﬂj Fieldbusses

2 Inkerrupks =Wl Modbus

2 Pulse Train outputs +. b Modbus Serial Device

2 PwM oukputs =Bl Modbus Serial Master

ﬂj Expansion_units {Expansion units) ﬂj |Mu:u:||:uus Masker, COM Pork
[ [Modbus_com (Modbus Cory
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With “Add device” window opened, click “Modbus_Master COM_Port” in the device tree. Then “Modbus Slave,
COM Port” is shown in the “Add Device” window. Click “Modbus Slave, COM Port” and [Add Device] button
according to your Modbus system configuration. e.g. if 3 slaves are to be controlled, add 3 times of slave devices.

% 2 Phase counters
e Single counters
'!. Interrupks

2 Pulse Train outputs Name
* PWM outputs = ﬂj Fieldbusses
ﬁ Expansion_units (Expansion units) =t Modbus
= [ Modbus_ComM iMadbus COM) = wutt Modbus Serial Slave
[ [Modbus_masker_CoM_Part (Madbus Masker, COM Part) [ [Modbus Slave, COM Port

A 2 Phase counters

" Single counkers

Y Inkerrupks

" Pulse Train oukputs

'!. PY M oukpuks

ﬂj Expansion_uniks (Expansion uniks)

= [ Modbus_ComM (Madbus COM)

= ﬂj |M|:udl:|us_Master_CDM_F‘nrt (Modbus Master, COM Paork)
ﬂj Maodbus_Slave_COM_Port (Modbus Slave, COM Pork)
ﬁ Madbus_Slave_COM_Part_1 (Madbus Slave, COM Park)
m Maodbus_Slave_COM_Port_2 (Madbus Slave, COM Part) | @ll 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.

'3 2 Phase counters |"ﬁ Modbus COM X
"2 Single counters -

':!. Inkerrupks

4 Pulse Train autputs Serial Part Configuration

‘:!. PWHM outputs

ﬂj Expansion_units (Expansion units)

[ option_Board {option_Board) K Gadrae EE.EIE T T
= [ [Modbus_com (Modbus oy

Modbus Serial Port Configuration | skatus || Information

COM Part 1 £

| 1
) 1
m Modbus_Serial_Device (Modbus Serial Device) : Parity EVEM vl
' Data Bits 5 !
| |
I Stop Bits 1 :
|

Function codes to be sent are configured in each slave. Double click a slave unit to open configuration window.
Set slave address and response timeout.

] ™Modbus_slave_COM_Port

i Modbus Slave Configuration §| Modbus Slave Channel | Modbus Slave Init | ModbusGenericSerialMaster Configural

Modbus-R T} ASCIT

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.

] Modbus_Slave_COM_Port - X

Maodbus Slave Cnnﬁguratinnl i Modbus Slave Channel EIMcu:Ibus Slave Init | ModbusGenericSerialMaster Configuration | Modbus@enericSeriallaster IO 4 *

Mame  Accezs T. Trigeer  READ Off.. Length  Error Handling  WRITE Offset  Length = Gomment

[ &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.

ModbusChannel E|
Channel
Marne
Access Type Read Holding Registers (Function Code 03} hd
Trigget Cyrlic | Cyele Time (ms) 100
Zomrment

REALD Register

Cffset 00000 v
Length 1
Error Handling Keep last Value hd

WRITE Reqgisker
Offset

Length

o4 l[ 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 Inic || ModbusaenericSerialSlayve IO Mapping {| Status | Information

Channels
Wariable Mapping Channel Address Type Default VYalue  Unit Description
+- 4 Channel 1 T ARRAY [0..0] OF WORD Read Holding Registers
" Channel 2 Haxd .0 BIT Trigger Yariable
+ T Channel 2 W3 ARRAY [0,.0] OF WORD Write Single Register

Reset mapping [] Always update variables

EY

@ = Create new variable ‘9 = Map to existing variable
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|3.15.5 Modbus-RTU slave

Add “Modbus_COM?” same as the setting of Modbus-RTU master. Right click on “Modbus_COM” and choose

De s - 0
=5 Lndbedro B3
=[] Device (My-xe4)
=B pLC Lagic
=1L} Application
m Library Manager
] PLC_PRG (PRG)
= @ Task Configuration
* @ MainTask.
ﬂj Local_inputs (Local inpuks)
ﬂj Local_outputs {Local oukpuks)
2 2 Phase counters
2 Single counkers Marme
3 Interrupts = m Fieldbusses
2 Pulse Train outputs = Madbus
‘-!- PWM oubputs

“Add Device...”. Click “Modbus Serial Device” in the “Add Device” window and [Add Device] button.

= Wt Modbus Serial Device

m Expansion_units (Expansion units) | ﬂj Modbus Serial Device |

[ [Modbus_com (Modbus Comy

11

= [ [Modbus_com (Madbus COM)
ﬂj Modbus_Serial_Device (Modbus Serial Device)

+ - Wil Modbus Serial Masker

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 I/0 Mapping” tab.

[f] Modbus_Serial_Device X

] ™Modbus_serial_Device X

i Modbus Serial Device || Modbus Serial Device I/ Mapping Channels

Yariable Mappine Channel

=- 4 Inputs
Uik IC: 1 : + 4y Inputs[0]
R ] Inputs[1]
. +-- 4 Inputs[2]
Tirne Cut: 2000 - S Inputs[3]
+o 4 Inputs[4]
. . = o4 Inputs[5]
Holding Regiskers (%%IW5: 10 £ i Inputs[e]
+ - 4 Inputs[7]
) = . ] Inputs[5]
Input Reqgisters (%20 |10 £ 5% Inputs[o]
+-T Outputs

Modbus Serial Device [ Modbus Serial Device IO Mapping | Information

fddress
“aIW4
“oli'4
YaIWS
“aIWE
“a W7
“ol'WE
oIS
W10
“olW1l
YaIW12
W13
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 |pevice (Mv-x54) 1

- 4 cut
= IQQ PLC Legic
. ) Copy
=17 Applica
i) Libr Pasts
i pLC ¥ Delete
= @ Task Properties...
=5 {3 Add Object v
) AddFolder...
Iﬂj L':":E'I—i”p'-'t5| Add Device...
Iﬂ Local_outpu Insert Device...

(@ Add Device

-

Name: EtherCAT_Master

Action:

@ Append device () Insert device (7) Plug device () Update device
Device:

vendor: [(NIVEndors) hé
Name Vendor Wersion i

+- [ Miscellaneous
= @ Fieldbusses
+-can CANbus

= bekt EtherCAT
= B:& Master

()| EthercaT Master | 35-

Emart Software Solutions Gm

NE@ Ethernet Adapter
+ EtherNet/IP

m

+ o dbus
B Profis
+-# Profinet

Group by categary
[ Display all versions (for expits

[ Display outdated versions

= g EthercaT
= &;& Master

[ [ErhierCAT Master

Information:

[ mame:EthercAT Master

Vendor: 35 - Smart Software Solutions GmbH

Categories: Master
Version: 3.5.5.0

[ »

Append selected device as last child of

Device

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

[ Add Device l l

Close

With “Add device” window opened, click “EtherCAT_Master” in the device tree. Then available devices will be
shown in the “Add Device” window. Click slave units according to your system configuration and [Add Device]

button.

ﬂj Local_inputs (Local inputs)

ﬂj Local_outputs (Local outputs)

2 2 Phase counters

2 Single counters

‘!. Interrupts

% Pulse Train autputs

2 PWM outputs

ﬂj Expansion_units (Expansion units)

=1} |Eﬂ'1erCAT_Master {EtherCAT Master)

= ﬁ EK1100 (EK1100 EtherCAT Coupler (24 E-Bus))
[ EL1002 (EL1002 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
ateway-1 - [00DB. ADD2Z] (active] -
IP-Address: Device Mame:
localhaost MICRO-EHV+
Part: Device Address:
1217 00DE.A0D2

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

Click “Browse” button.
[] EtherCAT_Master

i Local_inputs (Local inpuits) Master | # EtherCAT I/0 Mapping | Status | @ Information |

m Local_outputs {Local outputs) A
. 2Phase counters AutoconfigMaster/Slaves Ethercn-rw—
"2 Single counters

3 Interrupts EtherCAT MIC Setting

2 Pulse Train outputs Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadeast  [] Enable Redundancy

2 M outputs Source Address (MAC)  00-00-00-00-00-00

m Expansion_units (Expansion units)

@ |Emerch_Master (EtherCAT Master) Network Name

= m EK1100 (EK1100 EtherCAT Coupler {2A E-Bus))
[ EL1002 (EL 1002 2Ch. Dig. Tnput 24v, 3ms)
[ EL2002 (EL2002 2Ch, Dig. Cutput 24v, 0.54)

@) Select network by MAC () Select network by Name

Distributed Clock Options

Cycletime 4000 ps [[] Use LRW instead of LWR/LRD

A4+

Sync Offset 20 o, [] 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 ][ Ahort ]

L ———— A

[f] EtherCAT_Master x
Master |E1.+|erCATIIO Mapping | Status | Information

AutoconfigMaster/Slaves E’[herCAT—"
EtherCAT NIC Setting
Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadcast [ Enable Redundancy
Source Address (MAC) [ 00-00-E1-73-34-E8 ]
Network Name M-EHV+ Ethernet interface
@) Select network by MAC () Select network by Name
Distributed Clodk Options
Cycletime 4000 = ps [7] Use LRW instead of LWR/LRD
Sync Offset 0 o =g [] Enable messages pertask

[ Sync Window Manitoring [T 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.

[ EtherCAT Master ] Device x
| Communication Settings | Applications I Files | Log | PLC settings | PLC shell I IUsers and Groups
Parameter Type Value
% IP Address STRING '192.168.0.1'
# Subnet Mask STRING '255,255.255.0°
@ Default Gateway STRING '0.0.0.0°
# FEthernet port Link speed / Duplex mode Enumeration of BYTE AutoMegotiation
[ @ Change IP information Enumeration of BYTE Yes ]
@ Stop switch definition Enumeration of BYTE Reset warm
# Digital 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 is added besides Main Task.
Double click on “EtherCAT_Master” or right click and choose “Edit Object” to open configuration window.

=5 thitiecddy
=[] Device (EHY-CPU1025)
= PLC Logic

=-{C} aApplication .
@i Library Manager EtherCAT_Master task < MainTask or other program tasks

PLC_PRG (PRG)
= @ [Task Configuration
$8 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.

= 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 )z o]

Type
ICYC"C '] [Intewal[e.g.t#lﬂﬂms): 50 ms ]

Recommended : Declaration in EtherCAT 1/O mapping

(] EH_T0CA X

Slave IPrucess Data | Startup parameters| B EtherCAT 1/O Mapping | Status | @ nformation

[£] PLC_PRG x

1 PROGRAM FLC FRG
Channels = 2 VAR
Variable Mapping  Channel Address Type 3 test: BOOL;
+- g Control %QW2  UINT 4 END VAR
] _16_Digital_Output¥ QW3 UINT <
"# CAT_DO_O @ Bitd QK70 BOOL 1
"% Bit1 %QK7.1  BOOL 2|  car_Do_0:=test;
3

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

[] EH_tOCA x [E] PLC_PRG X
| Slave I Process Data I Startup parameters | = EtherCAT 1/0 Mapping | Status | @ mmformation o PROGRAM FLC_FRE
Channels : VER
Variable Mapping  Channel Address ? E:;;?DE;;L?CDL;
e ] Control SHQW2 5 END VAR
=Ry _16_Digital_Output ¥ SOV <
"% Application.PLC_PRG.CAT_DO_0 "9 Bitd HONTE 1
x@ Bit1 HQXT.1 i CAT_DO_0:=test;

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

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

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

] EL1002

Slave ] Process Data  EtherCAT I/O Mapping lStatus ] Infarmation ]

Channels
Wariable Mapping Channel Address Type Default Walue | Unit Dezcription
b Input “IX0.0 BIT 0 Input
b Input aIx0. 1 BIT 0 Input

When PLC is powered up with RUN switch position in RUN, I/O refresh of EtherCAT slaves starts about a few
second (depending on slave units) after 1/O 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) |
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/O data are byte-swapped. This “Enabled 2” in [Always update variables]
has been available since CODESYS V3.5 SP5 or newer version.

| Slave I Process Data I Startup parameters | = EtherCAT /O Mapping |513tu5 I i ] Inf'ormationl

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.

—I- %% Do not enter here

+

+

+

2R 38 3K 28 2K 2E K ;

\

> Enter here

Channels
Variable Mapping  Channel  Address Type Default Value Unit  Description i
= A Inputl IV UINT Inputl
L] Inputl Sl 1.0 BOOL FALSE Inputl
Ay Inputl %elx1.1 BOOL FALSE Inputl
”@ Inputl BLI%1,2 BOOL FALSE Inputl L
Ay Inputi =eIx1,3  BOOL FALSE Inputi 1
b ] Inputl %elN1l.4 BOOL FALSE Inputl
”@ Inputl oLI%1,5 BOOL FALSE Inputl
A Inputl splX1.6  BOOL FALSE Inputl
L] Inputl SelN1.7 BOOL FALSE Inputl
k' Inputl %RlX0.0 BOOL FALSE Inputl
A Inputl %uIx0.1  BOOL FALSE Inputl
L] Inputl %elX0.2 BOOL FALSE Inputl
e - OSSPy, S ...
Inputi [Always update variables: ’Enabled 2 (always in bus cyde task) A

_&_Analog_Input X

_&_Analog_Input X[0]
_&_Analog_Input x[1]
_8_Analog_Input X[2]
_&_Analog_Input X[3]
_8_Analog_Input X[4]
_8_Analog_Input ¥[5]
_&_Analog_Input X[f]
_&_Analog_Input X[7]

%l 14
FolW14
FoIW15
Yol 16
FlW17
FlW 13
FolW19
Sl 20
FlW21l

ARRAY [0..
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

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

[£] PLC_PRE X
1| PROGRAM FLC_ERG

|Slave |Process Data |513rtup parameters | #= EtherCAT If0 Mapping | Status | @ Informatic

= A wvem Channels
s test: BOOL; Variable Mapping Channel  Address Type
END VAR
- = 4y Inputl %Iw4  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 %QW2. 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. It will
be fixed in CODESYS V3.5 SP6, which is scheduled to release on Feb. 2015. 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 | Status | @ nformation

AutoconfigMaster/Slaves Etherrn*f'%

EtherCAT NIC Setting
Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadcast ] Enable Redundancy

Source Address (MAC) 00-00-00-00-00-00

Network Name

@ Select network by MAC ") Select network by Name
Distributed Clock Options
Cycletime 4000 2l ps [7] Use LRW instead of LWR/LRD
Sync Offset 10 2] o [7] Enable messages pertask
[7] sync Windew Manitoring [ 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
will be improved in new loDrvEtherCAT library 3.5.6.20, which is planned to release Apr. 2015. 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.1 ch.2 ch.3 ch.4 ch.5
2-phase ch.1-A ch.1-B ch.1-Z | ch3-A ch.3-B ch.3-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.

ﬂ‘] Device {(Mv-x&4)
=-[E0 pLC Logic
=-{C} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
& PLC_PRG
ﬂi Local_inputs (Local inputs)
ﬁ Local_outputs {Local outputs)
a |2 Phase counters

2 Single counters

[ Add Device

Mame: _2Phase_counter_ch3_Bit_4 6_7_

Action:
@ Appenddevice () Insert device (7) Plug device (7) Update device
Device:
Vendor: [<AII vendars > b
Name Vendor  Version
=- [ Miscellaneous
ﬁ 2Fhase counter chi (Bit 0,2,3) HIES 3.5.3.40
ﬂ 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-x64)
=-[80 pLC Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
] pLC_PRG
ﬂj Local_inputs (Local inputs)
ﬂj Local_outputs (Local outputs)
= 'L 2 Phase counters

[] _2Phase_counter_chl_Bit 0_2 3_ X

2-ph. counter ch. 1 Configuration | 2-ph. counter ch. 1 1/0 Mapping | Status | Information |

Parameter Type
@ Counter mode Enumeration of BYTE
@ Marker(Z) input

@ Marker(Z) input type

Enumeration of BYTE
Enumeration of BYTE

[f] _2Phase_counter_chi_Bit_0_2_3_ x

Value Default value

2-phase 2-phase 4-edge
Disable Disable
Rising edge Rising edge

| 2ph. counter ch. 1 Configuration | 2-ph. counter ch.11/O Mapping | Status | Information |

'L Single counters

Unit Description
Counter mode
Marker(Z) input (Bit 3)
Marker(Z) input type (Bit 3)

Channels

Variable Mapping  Channel  Address Type Default Value Unit  Description
R Enable o X4.0 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 I/O 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.
0to0 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/CCWwW

Phase A

N I

Phase B T l T l T

|

I

Counter

Lofs]2[s]4]s]ef7] & [r]e]s[«[s]2]s]o]

value

Phase A

HENE L L

Phase B T l T l T

|

!

Counter

[ofsfeofsfefafafs]ol]

value

Phase A T | T | T |

Phase B |

Counter

value

Phase A T | T | T |

Phase B T_| T_|
Counter | 0 | 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 @ Appenddevice () Insert device (7) Plug device (7) Update device
PLC_PRG (FRG) I
i vendor: | <All vendors> i
= @ Task Configuration l vendors
Name Vendor  Versicn
=& MainTask
=-[f Miscellaneous
@ PLC_PRG ﬂ Single counter chl (Bit 0)  HIES 3.5.3.40
ﬂi Local_inputs (Local inputs) [l [ single counter ch2 (Bit2)  HIES 3.5.3.40
ﬁ Local_outputs {Local outputs) ﬁ Single counter ch3 (Bit4)  HIES 3.5.3.40
‘3 3 Phase counters ﬁ Single counter ch4 (Bit 6)  HIES 3.5.3.40
ﬂ single counter ch5 (Bit 8)  HIES 3.53.40

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-x64)

- @l] PLC Logic [f] single_counter_ch1_Bit_0_ x
=Lk Application Single counter ch. 11/0 Mapping | status | information |
m Library Manager Ehannss
Variable Mapping Channel  Address Type Default Value Unit  Description
PLC_PRG (PRG) =

] Enable %Q¥4.0  BIT 0
= @ Task Configuration g Direction %Q¥4.1  BIT 0
= $ MainTask % Counter %102 DWORD ]

] PLC_PRG
ﬂi Local_inputs {Local inputs)
ﬂi Local_outputs (Local outputs)
"% 2 Phase counters
= Single counters
[ |Sing|e_cour1ter_d'11_Eit_U_ {
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Mapping

Name I/O 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”

53
=

Variable “Counter” | 0 | 1 | 2 | 3 0 | 1 | 2 | 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) 3.5.3.40t0 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
=1L} Application

m |Lib|'ar]-I Manager

Libra

Manager X
?5 Add library X

Delete library | % Properties 75 Details | 5 Placeholders | (ffffl Library repository

PLC_PRG (PRG) Name
= @ Task Configuration
=-g& MainTask

H] PLC_PRG

+ Standard, 3.5.2.0 (System)

+ IoStandar

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

*& CmpHitachiErrors  HFES
>3 CmpHitachiErros MV HIES
0 IoDVHIES  HES

* test_sxception HFS

7] Group by category (] Display all versions for experts only)

[ Details... ][ Library Repository... ]

CmpHIESLib_MV library is added in the project.

m Library Manager X

£ Add library 3 Delete library | 5 Properties 73 Details | 5] Placeholders | (fif] Library repository

Name Mamespace Effective version
+ Standard, 3.5.2.0 (System) Standard 3.5.2.0

k2 InStandard = IoStandard, 3.5.3.40 (System) IoStandard 3.5.3.4(

+ | CmpHIESLIb_MV, 3.5.3.0 (HIES) |CmpHIESLih 35.3.0

=5 ompfiesit_mv Documentation

+-) mv-sPIO

|

Folder MV-SPIO

Namespace Effective version

Standard




Chapter 3 Programming

MV_CU_Read
MV_CU_Read
—xExecute ¥Donef—
— by Channel XErrarf—
dwCounterf—

FB name Description

MV_CU_Read This function block is to read 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: 1lor 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 xDone f—
—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 1/0 Descriptions
xExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (2-phase counter: 1lor 3, Single counter: 1 to 5)
dwPresetl DWORD IN 0 to 4,294,967,295
dwPreset2 DWORD | IN 0to 4,294,967,295
xDone BOOL ouT Execution done successfully
XError BOOL ouT Error occurred
MV_CU_Write
MV_CU_Write

—xExecute ¥Donef—

— by Channel XErrarf—

—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: 1lor 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
=1} 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 event tasks: 3

Max. watchdog sensitivity: 10

Task Configuration X

Max. watchdog time: 400000000 ps

System Events | Manitar

Max. number of freewheeling tasks: 1

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.

5 =
Add Event Handler ﬁ
Event: |Counterl - ]
Function to call: |INT_CU1
Scope: (@) Application
Implementation language: |Structured Text (ST) -
Description:  Called after counter ch.1 reaches predefined value
oK ] ’ Cancel
h

ﬂj Device (MY-x64)
=-E0 PLC Logic
=Lk Application
@ on
m Library Manager
|INT_CU1 (FUN)
PLC_PRG {PRG)
= @ Task Configuration
=58 MainTask
& 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 loDrvHIES is implicitly added to Library Manager, and this STRUCT is defined in it.)
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FUNCTION called
FUNCTION called (EventPrm.byChannel Index=2)
(EventPrm.byChannel Index=1)

FUNCTION called
(EventPrm_byChannel Index=1)

Preset2

et .

Bt T

Counter

Marker i

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.byChannelindex” in the FUNCTION. If counter value exceeds preset 1, then 1 is stored in
EventPrm.byChannelindex.

Functions contain no internal state information. Use global variables including local 1/0 (external 1/0) in functions.
Local 1/0O (external 1/0O) used only in functions is not updated. Make sure to use in other programs or function
blocks also.

Sample program

[E] nT_cu1 x
1 FUNCTION INT_CUl : DWORD
= Z VAR IN OUT
EventPrm: IoDrvHIES.EVIFAREM Counter3et;
END VAR
VAR
END VAR

]

&

= 1 IF EventPrm.byChannelIndex=1 THEN
testl:=testl+l; // Global wariahle

5]

alarml:=TRUE; // Local output (Digital output bitl)

ELSE

test2:=test2+l; // Glolk
alarm?:=TRUE;
7| EMD IF

o U

i
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|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.l ch.2 ch.3 ch.4 ch.5
2-phase ch.1-A ch.1-B | ch.1-Z | ch3-A ch.3-B ch.3-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.

m Device (MY-x64)

=&l PLC Logic [ @ Add pevice

===

=-{C} Application

i finterrupt_chiBit 1]
m Library Manager ame: |

Action:
PLC_PRG [PRG) (@ Appenddevice () Insertdevice () Plug device (0) Update device
= @ Task Configuration —
evice:
= @ MainTask vendor: [<AJI vendors> hd
@ PLC_PRG Name Vendor  Version
[ Local_inputs (Local inputs) =@ miscellaneous
ﬂi 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 chs (BitS)  HIES 3.5.3.40
‘a Single counters [@ mterrupt ch4 (Bit7)  HIES 3.5.3.40
ﬂi Interrupt ch5 (Bit 9) HIES 3.5.3.40

2 |Interrl.||:|ts

. Pulse Train outputs

3 PWM outputs

ﬂj Expansion_units (Expansion units)

Double click on “Interrupt_chx...” or right click and choose “Edit Object”. Interrupt configuration window

appears.

m Device (MV-xa4)
=Bl PLC Logic
=1L} Application

[ Interrupt_chi_Bit_1_ x

Interrupt ch. 1 Configuration |S13tj5 I Information

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
m Local_inputs (Local inputs)
m Local_outputs (Local outputs)
'& 2 Phase counters

Parameter
% Edgetype

Type
Enumeration of BYTE

% Single counters
= '-!- Interrupts
ﬂj |Ir1terrupt_chl Bit_1_ (Interrupt ch1 (Bit 1))

'& Pulzse Train outputs

® PWM outputs
m Expansion_units (Expansion units)

Configuration

Value

Rizing edge

Default Value  Unit

Description

Rizing edge Rizing or falling edge fori

Parameter Descriptions

Choices

Default

Rising edge is transition from low to high.
Falling edge is transition from high to low.

Edge type

Rising edge

Rising edge

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

m Device (MV-x54) Properties | System Events | Manitor
=2l PLC Logic
=% - < Max. number of tasks: 9
e 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 | Monitor
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 - - &J" ﬂj Device (MV-x64)
] =-E] pLC Logic
=Lk Application
ﬁ] 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/O) in functions.

Local 1/0O (external 1/O) 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 humber 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 O 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.l 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)

=) PLC Logic [ Add Device |
=1L} Application
Name:
m Library Manager -
PLC_PRG (PRG) @ Append device () Insert device (7) Plug device (7) Update device
= @ Task Configuration Device:
= @ MairTask Vendor: {(AII vendors > -
Name Vendor  Version
) pLC_PRG
= [ Miscellaneous
ﬁ Local_inputs (Local inputs) @ Pulse output chi (Bit0)  HIES 3.5.3.40
m Local_putputs {Local outputs) [ 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-xa4)
B EI]] PLC Logic [f] Pulse_output_chi_Bit_0_ x
Pulse output ch. 1 Configuration | pulse output ch.11/0 Mapping | Status | Information |

=1} 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

m Local_inputs {Local inputs)

| Pulse output ch. 1 Configuration | Pulse output ch. 1 /0 Mapping | Status I Information |

m Local_outputs (Local outputs) Channels

'3 2Phase counters Variable Mapping  Channel Address Type Default Value
'a. Single counters k'] Qutput Status %Ix8.0 BIT 0
3 Interrupts % Number of pulses %ID3 DWORD 0

=" Ppulse Train outputs
ﬁ |Pu|se_ouh3ut_d'|1_8it_[l_ (Pulse
& 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/O Type Descriptions
Output status Input (%I1X) BOOL TRUE: Pulse train is being output.

FALSE: Pulse train is not output.

Number of pulses Input (%ID) DWORD Accumulated number of pulses is stored.

(position control only)

00 4,294,967,295 (direction disabled)
-2,147,483,648 to 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 (%I1X)
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.

ﬂj Device (MV-x64)

=B pLC Logic
=i} Application (@ Library Manager X
m |Library T Add library 3 |Delete library | 75 Properties 73 Details | 5 Placeholders | (ffffl Library repository
PLC_PRG {FRG) Name Namespace Effective version
= @ Task Configuration + Standard, 3.5.2.0 (System) Standard 3.5.2.0
= @ MainTask + IoStandard = IoStandard, 3.5.3.40 (System) IoStandard 3.5.3.40
& PLC_PRG

Click “Add library” and choose “CmpHIESLib_MV”.
(i Aca Library =)

Enter a string for a fultext search in all libraries...

Library | Placeholder

Company: [HIES hi

+0 CmpHIESLD  HES
+0 CmpHIESLIb MV HES
| 3.53.0

=
+30 cmpHitachiErors A
+0 CmpHitachiErrors My HES
*0 JoDVHIES  HES

*0 test_exception IS

[7] Group by category [7] Display all versions (for experts anly)

[ oetails... | [ wbrary Repostory... |

L = == 3

CmpHIESLib library is added in the project.

ﬂﬂ Library Manager X

25 Add library % Delete library % Properties 73 Details | 5] Placeholders | (fif] Library repository
Name Namespace Effective version

+ Standard, 3.5.2.0 (System) Standard 3520

+ IoStandard = IoStandard, 3.5.3.40 (System)  IoStandard 3.5.3.40

+ ‘ CmpHIESLib_MV, 3.5.3.0 (HIES) | CmpHIESLib 3.5.3.0

=5 cmphiesib_mv Documentation

- My-sPID
Folder MV-SPIO
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MV_PLS_Start

MV_PLS_ Start
—xBExecute xDonef—
—byChannel ®Errorf—
—Mode

— dwFrequency
— dwPulses
—winitial_FQ
—{wtccel_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 110 Descriptions
xExecute BOOL IN A rising edge starts the execution.
byChannel BYTE IN Channel number (1 to 3)
XxMode 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

0t0 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
wlnitial_FQ = distance

Time

XExecute |_| |_|
xDone |_| |_|
Output status |

dwFrequency [Hz] — winitial_FQ [Hz]

wAccel_ratio =
10xTa[s]

dwFrequency [Hz] — winitial_FQ [Hz]

wDecel_ratio =
10xTd [s]




Chapter 3 Programming

MV_PLS Write
MV_PLS_Write
—xExecute ¥Done—
— by Channel XErrarf—
—{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
0to0 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 ¥Done f—
—byChannel xErrorf—
—xDirection
— winitial_FQ
—witccel_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 ¥Donef—
— 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 I/O 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 XErrarf—
—{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 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 O 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 stepper 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.

Cycle time =

ON duty

>

Frequency

ON

OFF

ON

OFF —

ON

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.

m Device (MV-x64)
=B PLE Logic

@ Add Device

=1} Application
m Library Manager
PLC_PRG (FRG)
[] Pou (PrRG)
+ @ Task Configuration
Ijj Local_inputs {Local inputs)

ﬂj Local_outputs {Local outputs)

% 2Phase counters
2 Single counters

'a. Interrupts

"2 Pulse Train outputs

2 |PWM outputs

Name:
Action;
@ Append device (7) Insert device

Device:

~ Plug device

") Update device

Vendor: I <Al vendors>

MName

=[] Miscellaneous
@ PWM output chi (Bit 0}
@ PwWM output chz (Bit 1)
@ PwWM output ch3 (Bit 2)

Vendor

HIES
HIES
HIES

ﬂj Expansion_units (Expansion units)

Configuration and Mapping are not necessary for PWM outputs.

Version

3.5.3.40
3.5.3.40
35340
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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
—{uBxecute xDonef—
—byChannel *Errorf—
—dwFrequency
—wDuty
FB name Description
MV_PWM_Start This function block is to start PWM output.
Name Type 1/0 Descriptions
xExecute 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 xDone
—byChannel xErrar
FB name Description
MV_PLS_Stop This function block is to stop PWM output.
Name Type I/O 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-NES OBV-485A | OBV-485TAl* | OBV-485TAO* | OBV-AIO*
RS-485 | Modbus-RTU master X X X X -
Modbus-RTU slave X X X X -
General purpose com. X X X X -
2-ch. Analog input - X X - X
2-ch. Analog output - - - X X
X = Supported, - = Not supported
* OBV-485TAI/485TAO/AIO has not been released as of Feb. 2015.
Right click on “Device” and choose “Add Device...”.
“Add Device” window appears.
Click “Option_Board” and [Add Device] button. & Fad Dovins R
Nare: [opton ord
@ |De'-.fin:e (P et I | e
=B picio b P e *
= 0F AREy  Copy gﬂih
= % ¥ Delete
B Properties... Narme
=1 Miscellaneous
ﬂj Local_jf 22 Add Object J ﬂj
1 Local ¢ ) AddFolder. . +- [ Fieldbusses
% 2Phas _ _
% singleq_AddDevice.. P
Y% Tnbern p—

[  Mame: option_Board
Vendor: Hitachi-IES
Categories:

Version: 3.5.3.40
Order Number:
Description: Option board

Append selected device as last child of
Device

& (You canselect another target node in the navigator while this window is open.)

|3.21.2 Port number setting

The port number setting of option board is fixed to “COM2” (“COML1” is reserved for CPU local port).

CPU port “COM1” (fixed)

/ Option board port “COM2” (fixed)

il
AR
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|3.21.3 Analog input/output setting

Double click on “Option_Board” or right click and choose “Edit Object.” Option_Board Configuration window
appears. Set “Analog input filter”.

" 2 Phase counters
kS Single counters rﬁ Option_Board x]
& Inkerrupts { Option_Board Configuration | Option_Board IO Mapping || Status | Information
& Pulse Train aukputs
B PN outputs

[ Expansion_units (Expansion units) @ Analog input filter BYTE(L..40) 10 10 x 8 [ms]
ﬂ'i |Option_Board {Option_Board)

Parameter Twpe Walue Default Walue  Unit

Data of Analog input/output will be assigned to %I1W/%QW as seen in “Option_Board 1/0O 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
|Dpﬁun_Buard Configuration | = Option_Board IO Mapping |S1311.|s | i Information

Channels

Variable Mapping  Channel Address Type Default Value
i Analog Input ch.1 E AT WORD ]
b Analog Input ch.2 E AL WORD 0
P &nalog Output ch.l SLOW2 WORD 0
i Analog Output ch.2 SOV 3 WORD 0

|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: |(AII Companies; S |
Standard Monitaring Data Server Driver Slestem ~

Standard Slmtam
Standardes Sietem
SymbolicYarsBase Siesfem
SysCalback23 Systam
SysComa3 Systam

| SysCom Spestem
SysCpuHandling Slsfem
SywsDir23 Skstam

SysDir Sirtam

SysDPY L Hilscher23 Elestem
SysEventz3 Spestam
SysEvent Slsfem

SwsExcepk Slestem b
< ¥

[ Group by categary

-
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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

(N [

2 ([

3 [

uss LD | 4 (=10
Dip switch

Function SW1 | SW2 | SW3 | SW4 | Action when USB LED
Download (USB=>PLC) ON OFF | OFF | OFF | Power up 1s ON/ 1s OFF
Upload (USB€PLC) OFF | ON | OFF | OFF | Plug USB 0.5s ON / 0.5s ON
Verify ON ON | OFF | OFF | Plug USB 25 ON / 2s OFF
Boot from USB OFF | OFF | ON | OFF | Powerup 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 EHV-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 EHV-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 EHV-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 EHV-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.

® |f 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.

= | (O | = O] [ [

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

Variable declaration

[

;3]

oy W

[ % T % TR % R W B S
[

i

PROGEAM Logging

WAR
3FileName
FileOpen
FileClose
FileWrite
sMainDir
iState
hifile
sWritelLine
¥Error
xInit
¥TestDone
x5tartWr
FetRTCData
®BDRIC
¥BeadDone
dtTemp
30T
iNum
sNum
T1

END VAR

B ]

32 This is Test |
42 This is Test |
56 This is Test |
61 This is Test |
71 This is Test |
86 This is Test |

: CRA.FILENAME;
: File.Open;

: File.Close:

: File.Write:

: STRING := '"/uskH4/00"; S/
: UINT;

: CAR, HANDLE;

: STRING({1ZZ);

: BOOL := FRLSE;
: BOOL := FALSE;
: BOOL := FALSE:
: BOOL := FRLSE; (* Reguest b
: RIC1k.
» BOOL;
» BOOL;
: DATE AND TIME:
: STRING;

: INT:

: STRING:

: TOM:

gr ol

etDatelindTime;
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Program
- 1 IF xStartWr THEN // Request bit to write new log data
2 sFileName := '/Datalog.csv'; // File name
3 3FileName := CONCAT (sMainDir, sFileName);
4 iState := 0;
5 ¥Init := TEUE;
8 XxTestDone
7 XError :=
=] x5tartir :
9 END IF
10 -
= 11 IF xInit THEH
1z CASE iState OF
= 1z 0: //0pen the specified file with write access.
= 14 FileOpen (xExecute:= TEUE, sFileName:= sFileName, xExclusiwve:= FLLIE,
15 eFileMode:= File.MODE.MAFED);
= 1& IF Filelpen.xDone = TEUE THEN
17 iState := 1;
18 hfile := FileOpen.hFile;
15 FileOpen (xExecute:= FRLIE);
20 XRDRTC := TRUE:
= Z1 ELSIF FileOpen.xError = TRUE THEN
Zz iState:= 10}
23 File0pen (xExecute:= FLLSE)
z4 END IF
z5 -
- ZE 1: // Get RTC data
27 GetRICData (xExecute:= XxBDRIC, xDone =»> xReadDone, dtDateAndTime=> dtTemp,):
= B IF xFeadDone = TRUE THEN
29 aDT := DT TO STRING (dtTemp):; // lst logging dats (RIC)
30 GetRICData (xExecute := FRLSE);
31 i3tate := Z;
3z END IF
33 B
= 34 2: // Write a string to the opened file.
35 /4 Update the number
36 iNum := iMum +1;
37 sNum := INT TO STRING(iNum); // Znd logging data (incremental number in STRING)
38 /4 Combine the data
33 sWritelLine := CONCAT('srin', sDT):;
40 sWriteline := CONCAT {sWriteline, ',");
41 sWriteline := CONCAT (sWriteline, sHum);
4z sWriteline := CONCAT {sWriteline, ',");
43 sWriteline := CONCAT (sWriteline, 'This is Test ! "); // 3rd logging data (sample text)
= 44 FileWrite (iExecute:= TRUE,hFile:= hfile, pBuffer:= ADE(sWritelLine),
45 gz5ize:= INT TO UDINT(LEN(sWriteline)));
= 45 IF FileWrite.xDone = TRUE THEN
47 iState = 3;
48 FileWrite (xExecute:= FALSE):
= 43 ELSIF FileWrite.xError = IRUE THEN
50 iState:= 11;
51 FileWrite (xExecute:= FALSE):
5z END IF
53 ®KRDRTC := FRLSE;
54
- 55 3: // Close that file.
58 FileClose (xExecute:= TRUE, hFile:= hfile);
- 57 IF FileClose.xDone = TRUE THEN
58 iState := 4;
59 FileClose (kExecute:= FRLSE);
= &0 ELSIF FileClose.xError = TREUE THEN
&l iState:= 12;
62 FileClose (xExecute:= FALSE);
&3 END IF
&4 -
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g8 X¥TestDone:

g ¥Error := E

ca xInit :=

END _CASE
END_IF

==

[

T1 (IN:=NOT(T1.Q),
IF T1.Q THEN

in

M M MW 0 W W oW
[£A]

END IF:

x¥TestDone :

xStartWr:=IRUE;

/ The test is

¥Error =T
¥xInit := EE

xTestDone :
5 ¥Error := TRUE;
] xInit := FA

xTestDone :
3 ¥Error := TEL
xInit := FALSE;

FT:=T#103);

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 DirL.ist 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/O 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.
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|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”.

N
= I} Application
@) byl + =} Application
B
PLC_PRG <t m Library Manager
= Paste
Task Canf PLC_PRG (PRG)
= & Mainrd . Delete {88 Task Configurat
- = g | 3S! onngurauon
& py Properties... i - <
= & MairTask
[ Local_inputs (Local [+ Add Object ,‘ £ Appicaton.. i MairTas
T Local_outputs Loct ) Add Folder... @ Damserver.. & pLC_PRG
'8 2rhase counters Add Device.... % ouT... Visualization Manager
: Single counters Insert Device. . @ Giobal Variable List... & visuaiization ® ot
Interrupts o - '
" . ScanFor Devices...  |{E] Image Pool... [ tocal_inputs L ocal inputs) Copy
. use Train oulbuts) 2 gt opject =0 Interface.. { Local_outputs (Local outputs) Paste
PWM ts. =
o Edit Cbject With. @ Network varizble Lst (Receiver)...
[0 Expansion_units (] ( "% 2Phase counters ¥ Delete
€% Logn @ Network Variable List (Sender)...
T Persistent Variables... & Single counters G2 Propertes...
Interrupts -
& rou.. :i P i) Add Object v @ v visuslzation...
POU for implicit checks... Pulse Train outputs 2 5
| p P 3 AddFolder... & Webvisualization...
T, Redps Manager... & PWM outputs .
2 symbol configuration...
(] Textlist..
@ Trace...
[ vsudlzation. .
Visualization Manager..

Creating web page
Refer to online-help of EHV-CODESYSS 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/



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.

® |ocal I/O (external 1/0) is not updated in web visualization and standard visualization. If it is necessary to read
or write local 1/O directly, use additional variables in web visualization and copy them to/from local 1/0 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.

r - r 5

Additional files ﬁ Project Archive &]
r [ pownloadinformatianfiles 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

[ 0K ][ Cancel ]

A

Additional files for Source download

’ Additionalfiles...] ’ Comment... ]

(e ) (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_MYV by choosing “Add library” as shown below.

Devices - 0 X

[ Library M x|

= ohtiedss ﬁ_jﬂdd libraty ) 5] Placehaolders mLibrary repositary
=[] Device (My-xt4)
= Bﬂ PLE Lagic Mame Mamespace Effective vergion
= "j Application + Standard, 3.5.2.0 (System) Standard 3.5.2.0

Library Manager + Iostandard = IoStandard, 3.5.3.40 (Syskem) Instandard 3.5.3.40

[] PLC_PRG (PRE)

| |

Library | Placehalder

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-IES’s special library including;

2 Phase counters S 7 Phase counters

Single counters 2 Single counkers
Interrupts % Interrupts

Pulse Trans outputs "2 Pulse Train outputs
PWM outputs 3 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
i f# Package Manager...

|m Install librarsy. ..

Install device. ..

i
@ 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.

Companty': |(AII companies)

]

Ag Mathematics A4 Fachnical Workgroup

CAd Memory Block Manager Extern CA4 Technical Workgrowup
Cag Memory Block Manager CAd Fechnical Workgroup

CAg Memory CAA Technical Workgrowup

A8 Mek Base Services (Draft) CAA Tachnical Workgroup

A

A8 Real Time Clack Extern A4 Fachnical Workgroup

CAg Ressource Manager Exbern CAA Tachnical Wovkaroup

CAg DO Server 3% - Emart Software Solutiong ambH

Ak Serial Comunication (Draft) £AA Techaical Workgrouo

CAg SerialCom CAd Fechnical Workgroup

CAg Settings Extern CaAd Technical lWarkgrouo

ag, Tick (PLCWIRRTE Y30 35 - Smart Soffware Solitions Gmbd
A4, Tick Extern CAA Tachnical Workgroup

Cag, Tick Template CAA Tachnical Workaroup

<

[] Group by categary

OK

Cancel

I

In the CAA Real Time Clock Extern libraries, GetDateAndTime and SetDateAndTime are supported. Be noted that

the others are not supported.

=12 CAA Real Time Clock
+-2) Enums
) Function Blocks
=) Time and Date
GetDateandTime - Supported
SetDatedndTime  ...Supported
=2 Tirme Zone Information
GetTimeZanelnformation -+ NOt supported
SetTimeZoneInformation -..Not supported
) Functions
aetProperty ...Not supported
) GlobalCanstants
) Skrucks

+

+

Following example is in FBD language. Choose [Insert Box] in [FBD/LD/IL] menu and GetDateAndTime or

SetDateAndTime as shown below.

FEDJLDJIL | Buld Orline Debug  Tooks  Wire I—temi’}
— = RTCLE A fi ook axt 35748 fachng
[iF Insert Metwork Chrl+1 ) £ B TS HOER S A fcaa tec
=120 CAA Real Time Clock,
E  Insert Metwork (below) T = I2) Function Blocks
[Eory Inser’t |abe| I = __] T||TIE and DatE
: GetDateAndTime S0000C O SO0
&t Toggle nebwork comment skate  Chrl+0 .
SetDateAndTime A0 00 SO
]J|E[|= Insert Box Ckrl+E + 12 Time Zone Infarmation
+
{TFF Insert Empty Box Chrl+Shift-+B U} Standard  standard 7.4.0.0(5ysten)
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Declare instance of the function blocks and necessary variables as below.

PROGEAM FPLC_PRG
VAR
SET_RTC_inst: SETDATEANDTIME:
SET_ETC: BOOL:
GET_RTC_inst: GETDATEANDTIME:
GET_RETC: BOOL:
Crnt DateandTime: DATE AHD TIME:
EHD VIR

Lor R N« VI T O T R I

By rising edge of xExecute bit of SETDATEANDTIME, data in dtDateAndTime is written to the RTC device.

By rising edge of xExecute bit of GETDATEANDTIME, current date and time is read out to the variable
connected to dtDateAndTime as shown below. When xExecute bit of GETDATEANDTIME is FALSE,
dtDateAndTime is default value 1970-1-1-0:0:0.

SET _RTC_inst

SETDATERHDT IME
SET_RTC m—xExecute xDone p=
DT#2010-06-11-12:34: 00 —dtDateindTine xBusy =
*Error p=
eError -

BET_RTC_inst

GETDATERHD TIME
GET_ETC [JEEE—{<Exccute xDone =
®Busy =
XError p=
eError
dtDateindTime ~ Crnt DateandTime | DTFZ010-6-11-12:34:13 |
eTimezone [~

|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
Company: | {All companies) w
Standard Monitoring Data Server Driver Stam -

Standard Symtam
Standardéd Sstam
SymbolicvarsBase Spstam
SysCalbackzs Slesfam
SysComz3 Spntam

| SysCom Spemfam
SysCpuHandling Spstam
SysDir23 Slmfam

SysDir Spemtam

SysDPY 1Hilscher23 Smfam
SysEventZs Smfam
SysEvent Symtam

SysExcept Sstam b
< ¥
[] Group by category

K ] [ Cancel
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It is recommended to use ST language for serial communication settings since it is more flexible.

1 PROGEAM serial samplez

z ViR

3 COM_sample: COM_Settings:

4 COM_sampleEx:COM_3JettingsEx:

= nessage: STRING:='1:23':

& Fezult: DYWORD;

7 write out: UDIHT:

2 test: INT:

2 EHD VAR

10

1 COM_sample.sPort:=CO0M_Ports.3Y3 _COMPORTL: ...COM1

Z COM_sample.byParity:=COM_Parity.3Y¥3 NOPARITY: ...Non parity

2 COM_sample.by3topEits: =CO0M_StopEits.3Y3 _ONESTOPEIT:...1 stop bit

4 COM_sawmple.ulBaudrate:=COM Baudrate.3Y3_ER_19200; ..baudrate 19,200bps
= COM_sample.ulBufferiize:=100; ...buffer size 100 bytes
£ COM_szample.ulTimeout:=10; ...Timeout 10ms

7 COM saupleEx.byByteSize:=a; ...8 bit/ frame

g

9 JysComlpen (3Y3_COMPORTL, ADR(Result)):

10

11 JysComdetiettings (3¥3_COMPORTL, ADR(COM _sample), ADR(COM_sanpleEx)):
1z

1z IF test= 1 THEH:

14 meszage := CONCAT('s0Z', message); ...Connect 02 + “123”

15 message := CONCAT(message, 's0d4'): ...Connect 02 “123" + 0d

1e write_out:=3yzComWrite( 3¥3_COMPORTL, ADR (message), LEN(message), 1000, ADR(Result)):
17 testi=0;

1z EHD IF:

If the variable “test” is 1, then string data “02 31 32 33 0D” (STX 123 CR) will be sent out.
It is possible to write in FBD language as below, but it is necessary to set parameters in COM_Settings and
COM_SettingsEx as same as above program line 1 to 7.

SYSCOMOPEH
3¥3_COMPORTI —sFort —
Result —pResult

AR SYSCOMSETSETTINGS
COM_sample — —| 3Y5_COMPORTL —hCom —
piettings
piettingsEx
RDR J
COM_sawmpleEx.byEyteiize —
SYSCOMWRITE
Send_f lag —|4EN END——
COM_Ports. 375 _COMPORTL —fhlCom —
ADR jmessage)] —jpbyBuf fer
LEN (message) —ulbize
1000 —ulTineout
ATR{Result] —jpResult
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|3.26 Troubleshooting

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 8
T oK © {5
RN oz 8]
STATUS © jé:f
Error code
Error code Error level Countermeasure
88, 11to0 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 EHV-CODESYS
70to 78 Warning User program execution does not stop by warning. If you need to activate alarm or
any action by warning, use CmpHitachi_MV library.
Err. | Error name Description PLC Applica- | OK
code | [Detected when] system | tion LED
88 | Microprocessor failure Overflow of internal watchdog timer due to Stop Stop
[Power on] system program error. @
11 | System program error Checksum value of system program (Runtime) | Stop Stop
(FLASH) in FLASH does not match the checksum )
[Power on] calculated.
12 | System RAM failure Read/write check for system RAM has failed. Stop Stop
[Power on] @
13 I\I/:isalignment/ , Microprocessor has detected an exception Stop Stop
lllegal instruction iney i *
Pri\?ileged instruction processing in system program. (*1) @)
[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 _e
[Power on] ah
19 | Data memory failure Read/write check for data memory (RAM) has | Stop Stop G
[Power on] failed. ~

ot 2 N : / pY / N /
-Of: ON  -i¥: 250ms ON/ 250ms OFF -{@-: 500ms ON / 500ms OFF {) : 1sON/ 1s OFF ¢ 1 230N /2sOFF @ : OFF
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Err. | Error name Description PLC Applica- | OK

code | [Detected when] system | tion LED

20 :\I/:isaI:g_nment( / Microprocessor has detected an exception Run Stop

egal instruction P iaati o
Pri\?ileged instruction processing in application. _G
[Always]

21 | Retain identity mismatch | Retain data memory is undefined status due to Run Stop .

[Power on] battery empty. -G
(*2)

23 | Unresolved external Unresolved external references are detected. Run Stop .
references -Q
[Always]

24 | Software watchdog of Actual cycle time has exceeded watchdog time. | Run Stop
IEC task expired Set longer watchdog time. -Q
[Always]

25 | Processor load watchdog | Microprocessor load watchdog of all IEC task Run Stop
[Always] has been exceeded. —CID

Set longer interval time of task.

26 | IEC task configuration IEC task configuration has failed. Run Stop
failed S¢S
[Always]

27 | Division by zero The divisor of division command is 0 in IEC Run Stop 'G
[DIV executed] program. i

31 | Load boot project failed | Checksum value of application (user program) Run Stop
[Power on] in FLASH does not match the checksum -G

calculated.

70 | 1/O configuration error 1/0 configuration does not match with actual Run Run 'O
[Always] 1/0 modules. ak

71 | Battery error Battery voltage is low or battery is Run Run G
[Always] disconnected. -~

75 | Option board invalid ID | Hardware error is detected in option board. Or Run Run
[Power on] MICRO-EHV+ does not support the target -¢

option board.

77 | FLASH writing failure | Failure has been detected in writing FLASH Run Run
[FLASH writing] memory or the number of writing times has -Q

been exceeded.

78 | Parameters in FLASH Checksum value of parameters in FLASH (IP Run Run
check sum error address, etc.) does not match the checksum &
[Power on] !

calculated.

J0f: ON 3 250ms ON/ 250ms OFF - : 500ms ON / 500ms OFF  J@ : 15 ON/ 15 OFF

If error cause is removed, error code remains except for error code 71 (battery error).

Q@ 25ON/25OFF @ :

71 Error and OK LED blinking automatically disappear if battery is replaced to new one.

OFF
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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 EHV-CODESY'S

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).

oRldEEEd
sjowlalwle

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 EHV-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 | Twpe | Walue | Default Walue |
i IP Address STRIMG 192.165.0.1' 192, 163.0.1"

i Subnet Mask STRIMG ‘255, 255,255.0' ‘255,255, 255.0'

i Defaulk Gakeway STRIMG '0.0.0.0 '0,0.0.0°

@ Ethermet port Link speed | Duplex mode Enumeration of BYTE Auto Meqokiation Auto Meqotiakion

# Change IP informakion Enureration of BYTE Mo Mo

@@ Stop switch definition Enumeration of BYTE Reset warm Reset warm

4 Digital Filter BYTE(L,.400 4 4

ik i i Enable

i Retain mismatch Enumeration of BYTE Rum 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
HIESGetLastErrar F— code (WORD)
all Execution bit to Result (BOOL)
ClearError
—xExecute ClearError — clear error code
(BOOL)
70 IDEunﬁgErrur - 70 Error bit (BOOL)
xErrar f— Unit number (WORD)
it F—
wSlot b— Slot number (WORD)
(FB)
71 - 71 Error bit (BOOL)
BatteryError
BatkeryError —
77 _ - 77 Error bit (BOOL)
FlashWritingError
FlashwritingError F—
78 ComParamSumCheck - 78 Error bit (BOOL)
ComParamSumiZheck —
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|3.27 Version

Firmware version (Target-Version) of your CPU is monitored in communication settings of Device as below.

[f] Device x -
Communication 5ektings | Applications | Files || Log PLC settings | PLC shell | Users and Groups | Access Rights | Configuration | Task deployment || Skatus || (4 *

Select the network path to the controller:

aakeway-1:0025,9001 hd
= 31 Gateway-1 Device Name:
[f] MICRO-EHY+ [0025.9001] (active) | MICRO-EHY+
[f] MICRO-EHY+ [00DE.BOO1] c s
Device Address:
00z25,9001
Target ID:
16410700006
Target Name: Filter
MICRO-EHY+ Target ID -
Target Type: Sorting order :
1641000
Mame L
Target ¥endor:
Hitachi Industrial Equipment
Systems Co., Lkd.
Target Yersion:
3.5.3.40
[] Den't save netwark path in praject
[] secure online mode
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
Communication Modbus-TCP Master - - X
Modbus-TCP Slave X X X
Modbus-RTU Master X X X
Modbus-RTU Slave X X X
EtherCAT Master - - X
CAN - - -
Profibus - - -
Profinet - - -
USB File System Logging - X X
Web visualization - X X
Program upload / download - X X
Expansion unit Positioning Expansion Unit - - -
CODESYS Runtime version 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
Required CODESYS/EHV-CODESYS version V3.5 SP3 Patch6 | V3.5 SP3 Patch6 V3.5 SP5
Or Nnewer version | 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

bﬂ| (P Package Manager. .. ||

1 m Library Repositary..

m Device Repository. .,

(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.

# Poackoge Manoger El
N JR——— st ] B | gy (o]
installed [ Mame T natallation date Fetsted 21 Chek on nmate server...” in order bo select and instal 8
packages packane S e overthe svernet, ' e sece |
[| 48 4
Intall newr Install new
packages packages.
I Cesplay versions
Dietands. I
g Lib_Mv+V355P3_201502.package

(4) If below information is displayed, the package is successfully installed.

(i Package Manager

Currently installed packages:

Mame Version Installation date

& Libraries for EHV+ CPU V3.5.4.10 3.5.4.10 20150209
& Libraries for MICRO-EHV+ V3.5.3.42  3.5.3.42 ] 2015/02/10

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

(1) 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.).
¢) 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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| 50 mm (1.97in.) or more
10 mm — ——10 mm
(0.39in.) A PLC w (0.39in.)
or more or more
I 50 mm (1.97in.) or more
[ 50 mm (1.97in.) or more
10 mm ——-\ /——10 mm
(0.39in.) | |~ PLC L | (0.39in.)
or more or more
1 50 mm (1.97in.) or more

|
Wiring duct

Figure 4.1 Amount of installation

(b) Mounting to a DIN rail

Attaching to a DIN rail

Fixing the unit

v

-~

1 [80(3.15)

v

76(2.99)

0

0

76(0.33) | Je—

Figure 4.2 External dimensions

Dimensional table

Unit L1
8/14/16 Points,
Analog Expansion 85 (3.35)
40 Points Basic,
28 Points Expansion 140 (5.51)
64 Points Basic, Expansion 185 (7.28)

Unit: mm (in.)

1] Hook the base unit to a DIN rail as shown left.
2] Press the base unit into the DIN rail until it

clicks.

Note: Make sure the base unit is securely fixed
after installation.

Install DIN rail clamps from both sides. (The unit
could slide without clamps.)

-

Removing the unit from the DIN rail

[NV}
[}
),

A\ E

1] Pull down the retaining clip on the bottom of the

base unit.

2] Pull the unit away from the DIN rail.
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|4.2 Wiring
(1) Separation of power system
Several different power sources are used with PLC, such as main power of PLC, power for 1/O signal and power
for external devices. These power sources should be separated as much as possible.
If these power sources come from one power source, install transformers or noise filters to separate those power
lines as much as possible.

Main power supply NF

100V AC )
to Power for PLC unit

200V A
00 C Transformer
NF: Noise filter

NF
—ﬂ% %[I—» 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 1/0 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 V 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 > S—

100 to 240 VAC

))ELB

e}

(®)

|€] Noise

Isolated filter
Py

QIRR[R[R[®

I e e )

H &=
v © o000
© 0000
o 0000
oo

RIRI[RIR(R(®

RRJIIS[R
P, =3

J

transformer
with shield L

Fig_ure 4.4 Wiring power diagram

(4) Wiring cable for 1/O signals

(a) For power supply wiring, use a cable of 2 mm?

(0.0031in2) or more to prevent a voltage drop
from occurring.

(b) The function ground terminal (FE terminal)
should use a cable of 2 mm? (0.0031in%) or more
and Class D grounding (100 Q or less). The
appropriate distance for ground cable is within
20m (65.62ft.).

1] Shared with instrumentation panel, relay panel
grounding.

2] Avoid joint grounding with equipment that can
generate noise such as high-frequency heating
furnace, large power panel (several kW or
more), thyristor exchanger, electric welders, etc.

3] Be sure to connect a noise filter (NF) to the
power cable.

(c) The terminal screw size is M3. Recommended
torque is from 0.5 to 0.6 N'm (4.4 to 5.3
in.-1bs).

(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 0.36 to 2.1 mm?

(AWG22 to 14). If 2 crimping terminals are

connected to one terminal screw, use 0.36 to 1.3

mm? (AWG20 to 16) cable.

Note: Use shielded cable for the relay output when
corresponding to CE marking EMC command
is necessary.



Chapter 4 Installation (hardware)

(5) Input wiring for the input terminal

ltem DC input DC input (High speed counter)

Current-output-type
proximity switch

Rotary encoder

.......... — 1kQ,3W

s +—AAA

ov|m|m@ | ov | 3
2av [0] [21 [4 6] [co] 2av [0] [2] [col

NPN open collector type encoder

A
B
z
= 24v
z _h&/i
(_5 L
c
Q /
n v | = 5]
Lov [of[2[[a] [ ] [co]
PNP open collector type encoder
NPN voltage output type encoder
A
B
Z D
24V
—
] ov
//.
Laav]|[ 1 I[s ][ s |
LoviloJl2][e] [ ][co]
Figure 4.5 Input wiring
(a) DC input

1] When all input terminal (0, 1, ...) and the common terminal (C) are loaded with 24 V DC, the input changes
to ON, and approximately 8 mA 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 8mA. If the use of a strong
N mx/' — [© electric contact cannot be avoided, add resistance as shown
o in the diagram at left and supply sufficient current to the

+

233/ o contact to prevent a faulty contact.
24V DC
H©

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 outout Transistor output Transistor output
Iltem y*** P (sink type) (source type)
(MV="DR) (MV**DT) (MV**+*DTP(S))
POW @ O© © ® c2
Pow @ | co |c1 ® 6
= POW @ NC ® ® C POW @ NC & & C
E FUSE POW@l@@@ v Pow@|®®@ v
2 Surgekiller% """" . , . )
2
©
c
5 P c2 FUSE
g ow @ @ @ @ Diode |||y ceeeeees Diode - FUSE
&g | |[pow @ co |c1 ® 6
' T T
FUSE i
T

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
—~ 30V DC/250 VAC R load the capacitor load will drastically reduce the
2100 - | | | .
g == — life of the relay.
= 50 _ - . . R . R
s 30VDC c=7ms 3 When switching is done with high frequency,
S . .
S 20 7 use a transistor output unit.
S 10
o FE F}\ Above: 40/64 points basic unit
=  [[250 VAC cos ¢ =0.4 28 . . .
£ [T T I B 40/64 points expansion unit
= . - .
2] L[] 16 points expansion unit
01 0203 05 1 2 3 5 10
Shut-off current (A)
1000 EEEEEEEE Below: other than listed above
500 30 V DC/250 \/ AC R load ——
o~ I —
7100 ’250 AC cos ¢ =04
£ s
g
S 20
a
& 10 ==30vDC r=7ms
g
<
£
3
1

01 0203 05 1 2 3 5 10
Shut-off current (A)

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.

4-6
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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 1/0 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 |

RIVV RV RV[RX[®
VIRV

Always connect a noise
filter

H =
v © oooo
© 0000
o 0000

RIRIRIR[X[R[®

QIR [IR[RR] )
E=1]

Ground wiring e

Use a cable 2mm?
(0.0031 in.) or more and
wire it within a distance
of 20m (65.62 ft.).

1T

\.
)OC)OOOOOOO!_/

VVIVVRVIV

EI A L e e oo
f — I
> °e o
1 - T

RVR[R[R[R(R®

RRRRI[R[R] )
|-

Expansion cable

Always segregate power
line. 1/0 signal and power
supply cable.

1/0 signal cable

Use cable 0.75mm? (0.0011
in2) 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.

Outer hull (cabinet)
Implement class D grounding.

Example of wiring
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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 1/0 circuit, and check the following items once every six months.

Table 5.2 Iltems for periodic inspection

Part Item Check criteria Remarks
Programming device | Check the operation of the All switch and display lamps work
to CPU programming device properly.
Power supply Check for the voltage fluctuations |85 to 264 V AC Tester
110 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.

L
HE
0 0
0 0
/

> [
~.
o

© 00000000
S 00000000
S 00000000
S 00000000

00000000

4] Attach the battery cover together with battery to the unit.

0

=i
A

[
o e

© 00000000

00000000

*: If replacing the battery without power supplied, power off time should be less than 30 minute.

<> DANGER

Precaution when handling the battery.

explode.

into the fire, short them.

Use MV-BAT for the new battery. Be careful because a false replacement may cause the battery to

Do not connect + and — of the battery reversely, charge them , take them apart, heat them, throw them

/\ CAUTION

Disposal (collection) of the battery

company should be requested to dispose of them.

Old battery should be individually put in plastic bag or similar (to prevent short circuit and a disposal
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Appendix Known Restrictions

Below restrictions are known in EHV-CODESYS V3.5 SP3 Patch6 and MICRO-EHV+ CPU ROM VER.3.5.3.42 or

older.

1. Copying a file in [Files] window
As an optional function, it is possible to send files in [Files] tab in Device window as below, but it does not work
properly with 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 | Log | PLC settings I PLC shell I Users and Groups | Access Rights I Configuration I Task deployment | Staluta |t
Host | Location: | C:\test ~ | W Runtime | Location: | [ / - | @ <

Name Size Meodified Name Size Medified
t. |_| config.cfg 677 bytes 1970/01f0

_‘|Application.app 26,32 KB (26,952... 2013/12/0

‘< [ b [l T ]
L]
r -

EHV-CODESYS [

| Received invalid answer from device
i

.

2. Add gateway button
If you click [Scan network] and delete the gateway before scanning completed, warning dialog box appears. After

clicking [OK], [Add gateway] button will be deactivated. Choose [Add gateway] in right mouse click menu or close

and open the Device window to enable [Add gateway] button again.

-] Device - X

Commurication Settings ]F-\pplications ] Files ] Lag ] FLC settings ] PLL shell ] Users and Groups ] Access Rights ] Configuration ] Status ] Infarmation ]

Select the network path to the controller:

ateway-1 ﬂ

[
EZEEE

e

Al-1
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3. Trace
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 5

s y Trace: Unable te read trace record. (Reason: ‘Communication

|
@' error: 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. 3.5.3.42 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
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.

READ Register
Offset OxFFFF W

Length 1 J

Error Handli
rrorttandling  [KeeplastValy"yy-, sffset is OXFFFF !

9. Modbus-RTU master FC 05 and FC 15
When function code 05 (Write Single Coil) or 15 (Write Multiple Coils) is used in Modbus-RTU master, default value

in 1/0 mapping table does not work. Be sure to write value (TRUE or FALSE) in user program.

Al-2
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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-CODESYS 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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