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1 Overview

S

dt}

Modbus is a serial communication protocol widely used in the world for devices such as
Programmable Logic Controllers (PLCs) and etc. It is one of the Modbus’ versions which
perform on TCP/IP network. I/O controllers of our products named ezTCP have been using of
this protocol.

To use the Modbus/TCP, devices have to use its Ethernet port. Sometimes, users need to
control or monitor their devices through a serial port (RS232). Serialized Modbus/TCP mode
was developed to meet these demands.

e

a PC or Users’ Device

Qutput
(Control)

Input
(Monitor)

AN

Ethernet

Figure 1-1 a diagram of Modbus/TCP system

Output
(Control)

Input
(Monitor)

a PC or Users’ Device Serial (RS232)

Figure 1-2 a diagram of Serialized Modbus/TCP system

In the serialized Modbus/TCP mode, ezTCP sends and receives the Modbus/TCP data
through the RS232 port.
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2.1 Features

® TCP/IP version of Modbus/TCP protocol

@® Connection process
In the standard, a slave operates as a TCP server only. However, ezTCP can be

performed both TCP server and client. Port number should be TCP 502.

® Master and Slave
As well as a slave, the ezTCP can be performed as a Modbus/TCP Master by

configuration.

® Big-endian

Modbus/TCP of ezTCP Ver. 1.3

In the Big-endian system, the Most Significant Byte (MSB) has the lowest address. For
example, 0x1234 might be placed with order of 0x12 and 0x34.

& MSB: the byte in a multiple-byte word with the largest value.

@ LSB: the byte in a multiple-byte word with the smallest value.

® Only Class 0 functions are supported.
Table 2-1 functions of ezTCP’s Modbus/TCP

Class Flg‘g;fn Name Description
0 0x03 read multiple registers read 1/O ports with WORD unit
0 0x10 write multiple registers write output ports with WORD unit
1 0x01 read coils read output ports with BIT unit
1 0x02 read input discretes read input ports with BIT unit
1 0x04 read input registers read 1/O ports with WORD unit
1 0x05 write coil write output ports with BIT unit
1 0x06 write single register write output ports with WORD unit
1 0x07 read exception status read MACRO status of output ports
2 Oxof force multiple coils multiple write of output ports with BIT unit
- 0x69 write pulse write output ports with BIT and TIME unit
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2.2 Components
2.2.1 Modbus/TCP Master

A master sends request packets called query and it sends queries to a slave in periodically.
After then, the master waits responses from slaves.

2.2.2 Modbus/TCP Slave

A slave sends response packets to the master.

&

In the standard, a slave sends packets when it receives queries from the master.

However, by using [Notify Input Port change], the ezTCP can sends packets without any
queries from the master when its status of input ports has been changed in slave mode.

2.3 Format of Modbus/TCP frame

Format of Modbus/TCP frame is described in the below figure.
MODBUS TCP Frame Structure

0

2 4 6 7 8

TransactionID Protocol ID Length UnitID FC Data

Figure 2-1 the format of Modbus/TCP frame

® Dyte 0 ~ 1: transaction ID (Transaction Identification)

This means the sequence number of queries and responses. While operating as a master,
ezTCP increases the value one by one in every query. (It is fine to set all the value to
0x0000)

& HEX: HEX is used as the contraction of Hexadecimal in this document like the
notation of OXABCD.

byte 2 ~ 3: protocol ID(Protocol Identification)
This means the protocol identification and the value is fixed as 0x0000 for

Modbus/TCP

byte 4 ~ 5: length

The value of this means the number of bytes from next byte of length field to the end of
the frame.

byte 6: unit ID(Unit Identification)

byte 7: function code

byte 8~ : data
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2.4 Functions of Class 0

This is the minimum useful set of functions, for both a master and a slave.

® Read Multiple Registers
® \Write Multiple Registers

2.5 Functions of Class 1
This is the additional set of functions which is commonly implemented and interoperable.
Many slaves choose to treat input, output, discrete and register as equivalent.
® Read coils
Read input discretes
Read input registers
Write coil

Write single register

Read exception status

2.6 Functions of Class 2

This is transfer set needed for routine operations such as HMI and supervision. ezTCP
supports only the below function.

® Force multiple coils

2.7 Additional function

® \Write pulse
This function is designed by us to make pulse type operation in output port and it is not

specified in the standard of Modbus/TCP.
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3.1 Read multiple registers (FC 3)

3.1.1 Request
Request of Read Multiple Registers
0 1 3

Function Reference number Word count
code (0x03) (0x01)

Figure 3-1 request of read multiple registers

® byte 0: function code
Function code of read multiple register is 0x03.

® Dyte 1 ~ 2: reference number
This is the initial address of an input port.

® byte 3 ~ 4: word count
The value of word count for ezTCP is 0x01.
3.1.2 Response
Response of Read Multiple Registers
0 1 2

Function Byte count

code (0x03) (0x02) Register values

Figure 3-2 response of read multiple registers

® byte 0: function code (0x03)

® Dyte 1 ~ 2: byte count
The byte count (B) in this frame is equal to word count X 2. In case of ezTCP, it should

be 0x02.

® Dbyte 2 ~ 3: register values
This value shows status of the input ports. ‘0’ means ‘OFF’ and ‘1’ means ‘ON’.

Sollae Systems Co., Ltd. -8- http://www.sollae.co.kr
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3.1.3 Exceptions

Exceptions of Read Multiple Registers
0 1

Function Exception
code (0x83) code

Figure 3-3 exceptions of read multiple registers

® Dbyte O: function code
Function code of exception response is 0x83.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.

3.1.4 Examples

® an example of request
Example of Request

FC RN WC
Byte Order 20 #1 #2 #3 #4 #5 #0 #7 #8 #9 #10 #11

Value(HEX) | 00 | 00 | OO | OO | QO |06 01 JO3 )00 |00 00|01

Figure 3-4 example of request
Table 3-1 request data

byte # value description
7 0x03 Function code is 3.
8~9 0x0000 | Input port base address is 0.
10~11 0x0001 | Word count is 1.

® an example of response
Example of Response

FC | BC RV
Byte Order #p #1 #2 #3 #4 #5 #6 #7 #3 #9 #10

Value(HEX) | 00 | 00 | 00 | OO | OO | OS | 01 | O3 | 02 | 0O | FF

Figure 3-5 example of response
Table 3-2 response data

byte # value description
7 0x03 Function code is 3.
8 0x02 Byte count is 2.
9~10 OxO00FF | Register value is OxXFF. (All ports are ON)
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3.2 Write Multiple Registers (FC 16)

3.2.1 Request
Request of Write Multiple Registers
0 1 3 5 6

Function
code (0x10)

Byte count

Reference number Word count (0x0001) (0x02)

Register values

Figure 3-6 request of write multiple registers

® byte 0: function code
Function code of write multiple registers is 0x10.

® Dbyte 1~2: reference number
This is output port base address.

® Dbyte 3~4: word count (0x01)
® byte 5: byte count (0x02)
® Dyte 6~7: register values

This value represents the status of output ports. ‘0’ means ‘OFF’ and ‘1’ means ‘ON’.

& Port assignment in the register values

LSB of the last byte of register values represents the first port (port #0) and the MSB
means the last port (port #7).

Bit Order for Each Port MSB LSB
Input / Output Ports (DI / DQ) | #7 | #6 | #5 | #4 | #3 | #2 | #1 | #0

Figure 3-7 port assignment

3.2.2 Response

Response of Write Multiple Registers
0 1 3

Function
code (0x10) Reference number Word count (0x0001)
Figure 3-8 response of write multiple registers

® Dbyte 0: function code (0x10)
® byte 1~2: reference number
® Dbyte 3~4: word count (0x01)
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3.2.3 Exception

Exceptions of Write Multiple Registers
0 1

Function Exception
code (0x90) code

Figure 3-9 exceptions of write multiple registers

® Dbyte O: function code
Function code of exception response is 0x90.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.
3.2.4 Examples

® an example of request
Example of Request FC RN WC BC RV
Byte Order #0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14

Value(HEX) | 00 | 00 | OO | 00 (OO |09 |01 |10 JOO JO8 (OO JoOL|jO2])00]|11

Figure 3-10 an example of request
Table 3-3 request data

byte # value description
7 0x10 Function code is 16.
8~9 0x0008 | Output port base address is 8.
10~11 0x0001 | Word count is 1.
12 0x02 Byte count is 2.
13~14 0x0011 | Register value is 0x0011. (0001 0001 — ports #0, 4 ON)

® an example of response

Example of Response FC EN We

Byte Order 20 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11

Value(HEX) | 00 |00 |00 |00 /00 |06 |01 |10 JOD JO8 |oOO|O1

Figure 3-11 an example of response
Table 3-4 response data

byte # value description
7 0x03 Function code is 16.
8~9 0x0008 | Output port base address is 8.
10~11 0x0001 | Word countis 1.
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4.1 Read coils (FC 1)

4.1.1 Request
Request of Read Coils
0 1 3

Function

code (0x01) Reference number Bit count (1 ~ 8)

Figure 4-1 request of read coils

® byte 0: function code
Function code of read coils is 0x01.

® Dyte 1~2: reference number
It is the initial address of an output port to read the value.

® byte 3~4: bit count
You can set the number of output ports you want to read in here. Remember that ezTCP

has 8 output ports (maximum). For example, set the reference number to 0x0008 and
bit count to 0x0004 if you want to read 4 output ports from the first output port (port 0).

4.1.2 Response
Response of Read Coils
0 1 2

Function | Byte count

code (0x01) | (0x01) Bit values

Figure 4-2 response of read coils

® Dbyte O: function code (0x01)

® Dbyte 1: byte count (0x02)
In case of this frame, byte count (B) should be 0x01. (B = (bit count + 7) / 8)

® Dbyte 2: bit values
This value represents the status of output ports. The LSB is assigned to the first port.

Sollae Systems Co., Ltd. -12 - http://www.sollae.co.kr
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4.1.3 Exception
Exceptions of Read Coils
0 1

Function Exception
code (0x81) code

Figure 4-3 exceptions of read coils

® Dbyte O: function code
Function code of exception response is 0x81.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.

4.1.4 Examples

® an example of request
Example of Request

FC RN bC
Byte Order 20 #1 #2 #3 #4 #5 #6 #7 #38 #9 #10 #11

Value(HEX) | 00 | OO | 0O | OO | OO | O6 | 01 JO1 |00 | O8] 00|08

Figure 4-4 an example of request
Table 4-1 request data

byte # value description
7 0x01 Function code is 1
8~9 0x0008 | Output port base address is 8.
10~11 0x0008 | Status of 8 ports is read.

® an example of response

Example of Response

FC| BC | bV
ByteOrder 20 #1 #2 #3 #4 #5 #b6 #7 #3 #9

Value(HEX) | 00 | 00 00 00O 00 04 01 |01 ]| 01| 8D

Figure 4-5 an example of response
Table 4-2 response data

byte # value description
7 0x01 Function code is 1
8 0x01 Byte count is 1.
9 0x8D Bit count is 0x8D. (1000 1101 — ports #0, 2, 3, 7 ON)
Sollae Systems Co., Ltd. -13- http://www.sollae.co.kr
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4.2 Read input discretes (FC 2)

4.2.1 Request
Request of Read Input Discretes
0 1 3

Function

code (0x02) Reference number Bit count (1 ~ 8)

Figure 4-6 request of read input discretes

® byte 0: function code
Function code of read input discretes is 0x02.

® byte 1~2: reference number
This value represents the first port you want to read the status.

® Dyte 3~4: bit count
You can set the number of input ports you want to read in here. Remember that ezTCP

has 8 input ports (maximum). For example, set the reference number to 0x0000 and bit
count to 0x0004 if you want to read 4 input ports from the first input port (port 0).

4.2.2 Response
Response of Read Input Discretes
0 1 2

Function | Byte count Bit values
code (0x02) (0x01)
Figure 4-7 response of read input discretes

® byte 0: function code (0x02)

® Dbyte 1: byte count (0x01)
In this fame, byte count (B) should be 0x01. (B = (bit count + 7) / 8)

® Dbyte 2: bit values
This value represents the status of input ports. The LSB is assigned to the first port.

Sollae Systems Co., Ltd. -14 - http://www.sollae.co.kr
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4.2.3 Exception

Exceptions of Read Input Discretes
0 1

Function Exception
code (0x82) code

Figure 4-8 exceptions of read input discretes

® Dbyte O: function code
Function code of exception response is 0x82.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.

4.2.4 Examples

® an example of request

Example of Request FC RN bC

Byte Order 20 #1 #2 #3 #4 #5 #b6 #] #B #9 #10 #11

Value(HEX) | 00 | 00 | 00O | 0O | OO | O6 01 |02 | QO | OO | OO | 08

Figure 4-9 an example of request
Table 4-3 request data

byte # value description
7 0x02 Function code is 2.
8~9 0x0000 | Input port base address is 0.
10~11 0x0008 | Status of 8 ports is read.

® an example of response

Example of Response =oll B:Tell B2

ByteOrder #0 #1 #2 #3 #4 #5 #b6 #] #8 #9

Value(HEX) | 0O ' 00 | OO | 00O | OO | 04 |01 J0O2]0O1 |15

Figure 4-10 an example of response
Table 4-4 response data

byte # value description
7 0x02 Function code is 2.
8 0x01 Byte count is 1.
9 0x15 Bit value is 0x15. (0001 0101 — port #0, 2, 4 ON)

Sollae Systems Co., Ltd. -15- http://www.sollae.co.kr
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4.3 Read input registers (FC 4)

4.3.1 Request
Request of Read Input Registers
0 1 3

Function

code (0x04) Reference number Word count (0x0001)

Figure 4-11 request of read input registers

® byte 0: function code
Function code of read input registers is 0x04.

® Dyte 1~2: reference number
The value of this field should be the input port base address.

® Dyte 3~4: word count
Word count is fixed to 0x0001.
4.3.2 Response
Response of Read Input Registers
0 1 2

Function Byte count

code (0x04) (0x02) Register values

Figure 4-12 response of read input registers

® byte 0: function code (0x04)

® byte 1: byte count (0x02)
The byte count (B) in this frame is equal to word count X 2. In case of ezTCP, it should

be 0x02.

® Dyte 2~3: register values
This value means the status of input ports. The LSB is the reference initial address.
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4.3.3 Exception
Exceptions of Read Input Registers
0 1

Function Exception
code (0x84) code

Figure 4-13 exceptions of read input registers

® Dbyte O: function code
Function code of exception response is 0x84.

® Dyte 1: exception code
Exception code should be 0x01 or 0x02.

4.3.4 Examples

® an example of request

Example of Request FC RN We

Byte Order #p #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11

Value(HEX) | 00 | 00 | 00 | 00O | OO | 06 | 01 | 04 J OO | OO | OO | 01

Figure 4-14 an example of request
Table 4-5 request data

byte # value description
7 0x04 Function code is 4
8~9 0x0000 | Input port base address is 0.
10~11 0x0001 | Word count is 1.

® an example of response

Example of Response e | Be RV

Byte Order #( #1 #2 #3 #4 #5 #6 #7 #§ #09 #10

Value(HEX) | 00 | 00 /OO | OO | OO |05 01 |04 02| 00| 88

Figure 4-15 an example of response
Table 4-6 response data

byte # value description
7 0x04 Function code is 4.
8 0x02 Byte count is 2.
9~10 0x0088 | Register value is 0x88. (1000 1000 — port #3, 7 ON)
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4.4 Write coil (FC5)

4.4.1 Request / Response
Request / Response of Write Coil
0 1 3 4

Function
code (0x05) Reference number Data value Pad
Figure 4-16 request / response of write coil

® byte 0: function code
Function code of write coil is 0x05.

® byte 1~2: reference number
This is address of an output port you want to control.

® Dyte 3: data value
This value can be 0xFF or 0x00. ‘OXFF’ means ‘ON’ and ‘0x00) means ‘OFF’.

& |In case of this function, the frame format of request is the same with response.

4.4.2 Exception
Exceptions of Write Coil
0 1

Function Exception
code (0x85) code

Figure 4-17 exceptions of write coil

® byte 0: function code
Function code of exception response is 0x85.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.

Sollae Systems Co., Ltd. -18- http://www.sollae.co.kr




4.4.3 Examples

® an example of request / response
Example of Request / Response

Byte Order #p #1 #2 #3

Value(HEX) | 00 | 00 | 00 | 0O

#1 #5

o0 | 06

#6

01

Modbus/TCP of ezTCP Ver. 1.3

FC EMN Dv | P
#]  #8 #9 #10 #11
05|00 08| FF | OO

Figure 4-18 an example of request / response
Table 4-7 request / response data

byte # value description
7 0x05 Function code is 5.
8~9 0x0008 | Output port address is 0x0008.
10 OXFF Data value is OxFF. (port ON)
11 0x00 pad (usually set to 0x00)

Sollae Systems Co., Ltd.
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4.5 Write single register (FC 6)

4.5.1 Request / Response
Request / Response of Write Single Register
0 1 3

Function )
code (0x06) Reference number Register value
Figure 4-19 request / response of write single register

® byte 0: function code
Function code of write single register is 0x06.

® byte 1~2: reference number
This is the output port base address.

® Dbyte 3~4: register value
This value represents the status of output ports. ‘0’ means ‘OFF’ and ‘1’ means ‘ON’.

LSB is assigned to the first port.
& |In case of this function, the frame format of request is the same with response.

4.5.2 Exception
Exceptions of Write Single Register
0 1

Function Exception
code code

Figure 4-20 exceptions of write single register

® Dyte 0: function code
Function code of exception response is 0x86.

® byte 1: exception code
Exception code can be 0x01 or 0x02.

Sollae Systems Co., Ltd. -20- http://www.sollae.co.kr
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4.5.3 Examples

® an example of request / response

Example of Request / Response EC RN RV

Byte Order #0 #1 #2 #3 #4 #5 #b6 #7 #8 #9 #10 #11

Value(HEX) | 00 | 00 | OO / OD | OO |06 O1 | O6 | OO | O8] OO | 48

Figure 4-21 an example of request / response
Table 4-8 request / response data

byte # value description
7 0x06 Function code is 6.
8~9 0x0008 | Output port base address is 8.
10~11 0x0048 | Register value is 0x0048. (0100 1000 — port #3, 6 ON)
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4.6 Read exception status (FC 7)

Note that ‘exception status’ has nothing to do with ‘exception response’. The ‘read exception
status’ has been added to distinguish ports that Macro was set among output ports of the ezTCP.

4.6.1 Request
Request of Read Exception Status
0

Function
code (0x07)

Figure 4-22 request of read exception status

® byte 0: function code
Function code of read exception status is 0x07.

4.6.2 Response

Response of Read Exception Status
0

Function Exception
code (0x07) status

Figure 4-23 response of read exception status

® byte 0: function code (0x07)

® Dyte 1: exception status
‘1’ means the port is set to the macro mode and ‘0’ means the port is not. LSB is

assigned to the first port.
4.6.3 Exception
Exceptions of Read Exception Status
0 1

Function Exception
code (0x&7) code

Figure 4-24 exceptions of read exception status

® byte 0: function code
Function code of exception response is 0x87.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.

Sollae Systems Co., Ltd. -22 - http://www.sollae.co.kr




4.6.4 Examples

® an example of request

Example of Request

Byte Order

Value(HEX)

0o 00 00 0000 02| 01)07

Modbus/TCP of ezTCP Ver. 1.3

FC
#1 #2 #3 #4 #5 #6 #]

Figure 4-25 an example of request

Table 4-9 request data

byte # value description
7 0x07 Function code is 7.
® an example of response
Example of Response e | es

Byte Order #(

#1 #2 #3 #4 #5 #6 #] #8

Value(HEX) | 00 | 00 | OO | OO | OO (03 01 | 07 | 04
Figure 4-26 an example of response
Table 4-10 response data
byte # value description
7 0x07 Function code is 7.
8 0x04 Exception code is 0x04. (0000 1000 — port #3 Macro)
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5.1 Force multiple coils (FC 15)

5.1.1 Request
Request of Force Multiple Coils
0 1 3 5 6

Function
code (0x0F)

Byte count Data

Reference number Bit count (1 ~ 8) (0x01) values

Figure 5-1 request of force multiple coils

® byte 0: function code
Function code of force multiple coils is OXOF.

® Dyte 1~2: reference number
This is output port base address.

® byte 3~4: bit count
You can set the number of output ports you want to control in here. Remember that

ezTCP has 8 input ports (maximum).
® Dbyte 5: byte count (0x01)

® Dyte 6: data values
This value represents the status of output ports. ‘0’ means ‘OFF’ and ‘1’ means ‘ON’.

LSB is assigned to the first port.

5.1.2 Response

Response of Force Multiple Coils
0 1 3

Function )
code (0x0F) Reference number Bit count (1 ~ 8)
Figure 5-2 response of force multiple coils

® byte 0: function code (0xO0F)
® Dyte 1~2: reference number
® Dyte 3~4: bit count
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5.1.3 Exception
Exceptions of Force Multiple Coils
0 1

Function Exception
code (0x8F) code

Figure 5-3 exceptions of force multiple coils

® Dbyte O: function code
Function code of exception response ix Ox8F.

® Dyte 1: exception code
Exception code can be 0x01 or 0x02.

5.1.4 Examples
® an example of request
Example of Request FC RN bC BC | DV

Byte Order #p #1 #2 #3 #4 #5 #6 #7 #3 #9 #10 #11 #12 #13

Value(HEX) | 00 ' 00 00 | 00 | 00 |08 | 01 JOF J OO | O8 |00 | 04| 01| 03

Figure 5-4 an example of request
Table 5-1 request data

byte # value description
7 OxOF Function code is 15.
8~9 0x0008 | Output port base address is 8.
10~11 0x0004 | 4 output ports from the first port are controlled.
12 0x01 Byte count is 1.
13 0x03 Data value is 0x03. (0000 0011 — port #0, 1 ON)

® an example of response
Example of Response

FC RN bC
Byte Order #0 #1 #2 #3 #4 #5 #b #] #8 #9 #10 #11

Value(HEX) | 00 | 00 | 00 | 0O | OO |06  O1 | OF | OO | O8 | 00 | 04

Figure 5-5 an example of response
Table 5-2 response data

byte # value description
7 OxOF Function code is 15.
8~9 0x0008 | Output port base address is 8.
10~11 0x0004 | 4 output ports from the first port are controlled.
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6.1 Write Pulse (FC 105)

This function is designed by us to make pulse type operation in output port and it is not
specified in the standard of Modbus/TCP.

6.1.1 Request/ Response
Request / Response of Write Pulse

0 1 3 5

Function ]
code (0x69) Reference number Duration Data value
Figure 6-1 request / response of write pulse

® byte 0: function code
Function code of write pulse is 0x69.

® Dyte 1~2: reference number
This is address of an output port you want to control.

® byte 3~4: duration
The unit is millisecond. You can set this value from 40 to 10000. (0x0028 ~ 0x2710)

® byte 5: On/Off
Data value can be ‘OxFF’ or ‘0x00’. ‘OXFF’ means ‘ON’ and ‘OxFF’ means ‘OFF’ for

the duration.
@ |In case of this function, the frame format of request is the same with response.

6.1.2 Exception
Exceptions of Write Pulse
0 1

Function Exception
code (OxE9) code

Figure 6-2 exceptions of write pulse

® byte 0: function code
Function code of exception response is OXE9.

® Dyte 1: exception code
Exception code can be 0x01, 0x02, 0x03 or 0x06.
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6.1.3 Examples

® an example of request / response
Example of Request / Response

FC RN D oW
Byte Order #0 #1 #2 #3 #4 #5 #6 #] #8 #9 #10 #11 #12

Value(HEX) | 00 | 00 | OO | OO | 0D | O7 | 01 | 69 |00 )08 | 03 |E8| FF

Figure 6-3 an example of request / response
Table 6-1 request / response data

byte # value description
7 0x69 Function code is 105.
8~9 0x0008 | Output port address is 8.
10~11 O0x03E8 | Duration is 1 seconds. (1000ms = 0x03E8)
12 OXFF Data value is OxFF (ON for the duration)

< If a port is already being operated by FC 105, the port cannot be controled until the
timer is expired.
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7.1 Exception codes

Table 7-1 exception codes

exception code description
0x01 Illegal Function
0x02 lllegal Data Address
0x03 Illegal Data Value
0x06 Slave Device Busy

7.2 ADC values

7.2.1 Request

CIE-M10 has an Analog to Digital Conversion (ADC) port. To query this value, you should
send a command request of read multiple registers. Note that you should set the reference
number to specific address.

ADC values are stored at [Input Port Base Address] + 4. This value is reference number of
read multiple registers. For example, if the [Input Port Base Address] is set to zero, you have to
set the reference number to 4(0x00 0x04). See the below example.

® an example of request
ByteOrder 20 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11

Value(HEX) ' 00 ' OO0 | OO | OO OO OB |01 |03 JOO |04 00|01

Figure 7-1 an example of request

7.2.2 Response
You can read the value of ADC port from the last two bytes of command response of read
multiple registers.

® an example of response
Byte Order #0 #1 #2 #3 #4 #5 #6 #7 #38 #9 #10

Value(HEX) | 00 | 00 | OO |OD | OO | O5 | 01 | 03 | 02 |02]|7f

Figure 7-2 an example of response
In the above example, ADC value is 0x02 0x7f in hexadecimal. (639 in decimal)

& The ADC port of CIE-M10 has 10 bit resolution. (0 ~ 1023)
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7.3 Using
7.3.1 Modbus/TCP Configuration

® CIE-M10/H10/H12
With ezManager, search the products and configure the values in the box .

W e2TCP Manager v3.1H (2011 /04,/28)

| Search ezTCP El’bwo:}kl Opti.ucnl Sarial Port| I/0 Porc @
HAC |:r =

| saria1|

Wlm Port Option | 1701 Port Comment |
HAC Address

foo [oo [e o feo o> [nasl] | (@[ el was mzsy wess o0
Search Results (7) Zize of Web (HTTP) Page Ism 'I
00:30: £9:00: 00: 05 = -

00:30: £3:00:01: 53 @ [ Hodbus/TCP

hS5_o1 W Modbus/TcP [~ Notitfy Inmput Port Change
amy_hZ0

amy_hZ1

Haster/Slave ISla’.M 'I
Unit ID Il

Input Port Base Address IO
Output Port Base Address IS
rHaster

Poll Interval |1 000 ms

Control Method of IFC 05 (Singls "I
Control Method of |.RND '|

4 - TCR/IP
Kl ¥ Multiple Conmection
¥ View Comment Passive Connectd 'l |1 "l

Peer Address Peer Poxc
J17z.16.0.7 so0z
Search ALl | Write | Status | Simple Test
" Advanced Menu

Figure 7-3 configuration for Modbus/TCP on ezManager

® EZI-10
With ezConfiglO, search the products and configure the values in the orange box.

W ezConfiglD v1.00 {2011/04/12)

x|
~Search ezTCP L X ~TCR/IP Digital Inpuc
MAC ]IP I * Use the following IP address Communication Mode Local Port Yalid Time {10ms)
" Obtain an TP Automatically(DHCP) || |Hodbus / Passive x| [soz [o
HAC  Obtain an IP Auvomavically(PPPoE) | jlloued IP Address _ Peer Port e
[60 [52 [E Joe [oo [2¢ Local TP Address o

BT —— | .0.0.0]502 | E—
Read I . . .

C I™ Horify Input Port Change
Subnet Mask
Zearch Results z58 o o o Hastar/Slave
: ; : Slave - ~Digital Outpuc
hod
s .o .0 .0 Poll Interval (lOms) Unic ID Dalay/ons}

. |zoo I Io
I I Port Base Address SR LD

I o qu vl
PPPoE Password o

fucput Port Base Address Im—
[s

Control Method of Slave's

|Pc 16 (muleiple |
Optien Test EZI-10
¥ MAC Address & h, Password Cemment Dio Connact
IV 1P hddress Search I I Dol Disconmect
Ver.:1.0D I
Write Stcatus Export Variables Change Firmware
Search All Factory Reset Becet ezICE Import Variables PING / ARP
Set Password Close TCR/IF Hulci Write Windows Firsewall

Figure 7-4 configuration for Modbus/TCP on ezConfiglO
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Parameters
Table 7-2 parameters of Modbus/TCP
parameter description
Modbus/TCP Whether the Modbus/TCP use or not.

Notify Input Port Change

If input status has been changed, slave sends
response although doesn’t receive any query from
master.

Master/Slave

Operation Type.

Poll Interval

Interval for sending query (Unit: millisecond)

Unit ID

ID for the pair of the master and slave

Input Port Base Address

The address for the first input port

Output Port Base Address

The address for the first output port

Control Method of (FCXX)

Control method for output ports of slave
(Single / Multiple)

Control Method of (AND/OR)

Control method for output ports of master
(AND/OR)

Active/Passive Connection

Active or Passive connection

Multiple Connection

Activation of multiple connection (1 ~ 8)

Peer Address

Peer’s IP address under active connection

Peer Port

Peer’s port number

7.3.2 Configuration Example

Table 7-3 an example of configuration

ST 67 TCP another ezTCP or
Modbus/TCP program
Local IP Address 192.168.0.10 192.168.0.20
Subnet Mask 255.255.255.0 255.255.255.0
Modbus/TCP Check or Select -
Master / Slave Slave Master
Poll Interval - 1,000ms (1 sec)
Unit ID 1 1
Input Port Base Address 0 0
Output Port Base Address 8 8
Active/Passive Connection Passive Active
Multiple Connection 3 -
Peer Address - 192.168.0.10
Peer Port - 502
Local Port 502 -
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7.4 Sample Codes

We have been offering sample codes for users which will make Modbus/TCP application
program to use our 1/O controllers.

The codes can be downloaded on the [SUPPORT]>>[Download]>>[Sample Codes] page on
our web site. (http://www.eztcp.com/en/support/sample_code.php)

® CModBusEngine
The class which performs the Modbus/TCP

7.4.1 Functions

® SendReadRequest
This function is for read input and output ports of ezTCP.

Table 7-4 parameters of SendReadRequest function

parameter description
Transaction_id Transaction identification
Unit_id Unit identification
address Input and output port address

® SendWriteRequest
This function is for write output

Table 7-5 parameters of SendWriteRequest function

parameter description
Transaction_id Transaction identification
Unit_id Unit identification
address Input and output port address
value Values of output ports

® OnReceive
This function handles response packets of Modbus/TCP
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8 Serialized Modbus/TCP

Serialized Modbus/TCP mode is for only CIE-M10 and H10. The other communication
modes are all disabled when using this mode. The RS232 port is used for this.

8.1 Features
® Sending and Receiving the Modbus/TCP data through the RS232
® Controlling digital 1/0 ports via a serial port.

® No connection processes.
In this mode, devices (or terminals) sends and receives data without any connection

processes. Use the hardware flow control (RTS/CTS) to prevent data loss.

8.2 Using

8.2.1 Configuration
® Serialized Modbus/TCP configuration

W ezTCP Manager v3.1H (2011/04/28) o ] 7 |
| Search e=TCP Du'hwn:kl Op‘bl.ml Serial ?o@
MAC |:r Serial . 5
| sorias] " Gaso Satings [0 Por Option| 11 Po Commen|
HAC Address @
IOD |30 2 ID? ISO Iib Read I F E.b(HTTDl Web (HTTP) Por\',l 80
Search Results (7) Bize of Web(HTTP) Page ISDRB 'I
00330: £2:00;00; 05 = | —
00:30: £9:00:01: 53 @ [ B AT ]
hs5_o01 ¥ Modbus/TCP [~ Notify Imput Port Change
amy_hZ0
amy hil Haster/Slave IS.'LIU‘. hd I

..1-.:- sEL Unit ID IJ._
Inpur FPort Bace Address IG_
Output Port Base hddress Is_
[ Haster
Poll Interval [fo00 as

Control Method of IFC (13 thnwi("l
Control Mathod of |Am> 'l

E - TCR/IP
;l F. Multiple Connection
¥ View Comment Passive tonnur.‘t:"l |J. "l
Peer Address Paer Port
17z 16.0.2 50z
Search All | Write | Status | Simple Test

[~ Advancad Manu

Figure 8-1 configuration of serialized Modbus/TCP
(D Moving to the [Serial Port] tab

@ Setting and Checking parameters for the serial port
@ Selecting [Serialized Modbus/TCP] on the [Communication Mode]
@ Pressing the [Write] button for the saving
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8.3 Trial Run

8.3.1 Preperations for Communication
For testing the serialized Modbus/TCP mode, design the connection as follows:

@ Connection via an Ethernet cable is not required.

o

R5232 Port R5232 Port
Figure 8-2 connection diagram

Then, for the test, the default value of Modbus/TCP setting has to be kept as follows:
Table 8-1 default values for the parameters

Name Default Value
Modbus/TCP Checked
Notify Input Port Change Unchecked
Master / Slave Slave
Poll Interval 1,000
Unit ID 1
Input Port 0
Output Port 8
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8.3.2 Sending an Example data

— g T e+ mmem e smmm mem- N
Wy D E 2 I _mscomec_|
W 2TCF Manager v30G (2010,/01,/05) :l-m
Zaarek a=TCP Warwork |Mwn| Serial Pors | pEzIz
me  Jrp | serim] Fand Receive
o P Lee= ] 60 3L 32 33 34 35 36 3T 1" 1334667 =l =
EFFFFF Herwork Hocity IF ©
e I Local IP Address | Prosecel
Lo Lo Bubnier Mask Fore
— = =l
freeny kR Data Lenguh Is ﬁ Apply I Received Data o Eyseis}
LRE IF hddress Host Wamsio || = | o | | /E\ = =
Send Data ) I
: ave | avre s
P COM Porc  Baudrace Paricy Data Bits Stop Bic  Flow Comcrs) pen 3
[ thtatn an 10 S The Firet [coms  =][19z00 =] [wowe =] Je = x| [wonz =] i
_ﬁl it e 2l
: ¥ §RPSE ID PPSE Passvse |
M ¥Wiew Commant [ Creain DNE Zos i Close _I
T

2
Zaarch ALl I Hrice | catu Fimple Tast \‘l,

[~ Advanced Benu

Figure 8-3 running Simple Test Program
@ Clicking the [Simple Test] button.

@ Selecting and checking all the parameters related with the serial port.
@ Pressing the [Open] button.

— REEZZE
Send Beceive
00 00 00 00 00 09 01 10 |........ — ;I 00 00 00 00 00 08 01 10 |........ — ;I
o0 0% 00 0l 0z 00 11 | I L o0 0f 00 0l [R— \,?/'
d |
d
Data L 1{_\ |15 =l Arpl | Peceiwved Data 1z Bytei(=)
ata Length] | = Prly
Save | Load Zend Data I 6 ) Sawve I Clear |
I\._/
COM Port Eaudrate Parity Data Bits Stop Bit Flow Control Open
||:|:|H3 j|19200 =] INDNE 2 IEE j|1 jINDNE =] Cloze

Figure 8-4 sending an example data
@ Click the [Apply] button after setting the [Data Length] to 15 bytes.

(® Input the data which is used in the example data of write multiple registers.
® Press the [Send Data] button.

(@ Check the real output ports of ezTCP and if the response data in the [Receive] box
is the same with the above figure.

@ The data sent on the step & means turning on the output port 0 and 4 (Write Multiple
Registers). The slave should response data appeared on the step (@
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Date Version Comments Author

2010.03.08 1.0 o Initial Release Roy LEE

o Name of the document has been changed
2010.07.20 11 ic;gggteednts of the Modbus/TCP document has been Roy LEE

o Contents about the EZI-10 has been added

o Descriptions about querying/response of ADC values
2010.11.23 1.2 have been added Roy LEE
o Date item on the front page has been removed.

o Contents about new functions have been added.
(FC1,2,4,5,6,7,15,105)

o Most of figures have been updated.

o Figures about configuration tools have been updated.
o Document structure has been redesigned.

o Title of document has been changed.

2011.06.24 13 Roy LEE
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