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1 Product Overview

1.1 Product Function

The gateway PM-160 can connect multiple devices with Modbus/RS485/RS232
interface with Profibus-DP-DP, and establish the communication between them.
Modbus/RS485/RS232 network devices can be converted to Profibus-DP-DP network
devices.

1.2 Technical Specifications

1. A Profibus-DP-DP slave at the side of Profibus-DP, while Modbus master,
Modbus slave and Universal mode can be selected at the side of serial. Interfaces can
be selected between RS232 and RS485. The mapping of Profibus-DP and Modbus
communication data area achieve transparent communication;

2. Serial: RS485 and RS232, half-duplex. Baud rate: 300, 600, 1200, 2400, 9600,
19.2 K, 38.4K, 57.6K, 115.2K. Parity check mode: None, Odd Even, Mark and space;

3. As a Modbus master supports 01H, 02H, 03H, 04H, 05H, 06H, OFH and 10H
function codes. It can be configured up to 48 Modbus commands. 03H and 04H
support "Word / Byte mapping ". Through the high-byte or low-byte mapping of the
registers can effectively utilize Profibus-DP input-byte;

4. As a Modbus slave supports 03H, 04H, 06H and 10H function codes;

5. Support the control mode of character timeout and character number in
universal mode, and have the function of sending automatically;

6. DP/V0 Profibus-DP communication capability, in accordance with EN50170;

7. Profibus-DP slave, baud rate is self-adaptive, and the maximum baud rate is
12Mbps;

8. Profibus-DP input-byte and output-byte number can be freely set:

Max Input-bytes <112 Bytes
Max Output-bytes <112 Bytes

9. Power: 24VDC (11V-30V), 140mA;

10. Working circumstance temperature: 55°C, Humidity: 95%;

11. External dimensions: (width) 40mmx Cheight) 125mmx (depth)110mm;

12. Installation: 35mm DIN RAIL;

13. Protection Level: IP20;
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1.3 Electromagnetic Compatibility

High-frequency interference test (GB/T15153.1 classllII)

Imposed place

Power input circuit-GND
Between the power input
circuits
AC input circuit—-GND

Imposed waveform

The first value of peak
Oscillation frequency
1/2 Decay time
The frequency of duplicate
Impedance outputted by the

2.5~3kV
1.0~1.5MHz
>6us
More than 50/s
150~200Q2

test equipment

Fast Transient Pulse Burst Test (GB/T17626.4 classlII)

Voltage peak

Power input and AC input circuit: 2kV
Weak current circuit: 1kV

Repetition rate

5 kHz

Electrostatic discharge interference (GB/T 17626.2 classlIl)

Imposed place

Usual use ,the parts touched by the operator

Voltage, current

6kV contact discharge, the first peak of discharge
current is 22.5A

Times

More than 10 times with the space more than 1
second in every part

Polarity

Positive

Radiate electromagnetic field (GB/T 17626.3 classlII)

Radio frequency

150MHz, 400MHz, 900MHz

Test field strength

10 V/m

Radiation method

Make the front of antenna touch devices, or near
terminal, intermittently radiate radio wave
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2 Quick start guide

2.1 Wiring power

The power is 24V DC, the connection is shown as follow:

GND
Power ground g
NC
Power 24V+ 6_'
24V+
The power of 24V DC The power interface of PM-160

2.2 Connecting to PC

Establish the connection between the RS232 interface of gateway and PC, the
connection is shown as follow:

@}/\—l’ : R
RX(Pin2) __| o] ]
TXCin3) | O T~ - TX

O
O
GND(Pin5) %V\ ; GND
The RS232 interface of PC The RS232 interface of PM-160

2.3 Install configuration software and configure PM-160

Put the CD-ROM to the CD driver of PC, open the CD and install the
configuration software GT-123. Users can finish the installation lightly according to
the wizard. Take the “Mode” bit of DIP switch of PM-160 to the “Configure”, power
on and the LED show “CF”, that is to say, PM-160 is in the status of configurating.
Open the software GT-123 and users can configurate PM-160.
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2.4 Connecting to serial device

After finishing configurating, wire communication port, the mode of connection
of RS232 is the same with “wiring PC”, the connection of RS485 is shown as follow:

485- O .'/,/m VJ B-

T2

5 @ — GND
485+ O . \@ ; A+

RS485 device RS485 port

485- O
485+ O

RS485 device

485- O
485+ O

RS485 device

When RS485 is in the communication of point to multi-point, to prevent the
reflection and obstruction of signal, users need to connect two terminal resistances in
furthest ports of line, and the parameters are 120Q 1/2W.

Remark: There is no terminal resistances inside RS485 interface of PM-160.

2.5 Profibus-DP Wiring

Suggest wiring Profibus-DP with standard Profibus-DP connector. The
description of Profibus-DP interface has been shown before.

Set the address of Profibus-DP through the rotary switch on the panel.

Take the “Mode” bit of PM-160 to “Run”, and “Debug” bit to “Normal”, power
on and LED show the address of Profibus-DP (decimalization).

Register GSD file (in the product CD) to Profibus-DP configuration software
(STEP7), and configurate parameters.

PBF light being off and STA light being blinking show the connection with
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Profibus successful!

2.6 Debug

PM-160 has the function of debugging, and users can debug the communication
of Modbus network when the gateway in the “Modbus master” mode. LED show “db”
when the gateway in the status of debugging.

Remark: PM-160 support the function of debugging only in the “Modbus
master” mode!
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3 Hardware description

3.1 Product appearance

N
P Interf: P i
B; g”‘ (PB) LED indicator
¥R Re————
(] (SE)

1
STATUS/ADDRESS

Profibus-DP
interface

Rotary switch: Set

7

Profibus address

DIP switch: Set

working status

Remark: This picture is for reference only. Product appearance should accord to
the real object.

3.2 Indicator

Indicator Status Description

Always Red | Profibus-DP communication fails.
PBE Close Communication is ok.

Green Blinking | Profibus-DP is communicating.
STA Close Be not communicating.

Green Blinking Serial port is sending data.
= Close Serial has no data sent.

Red Blinking Serial port is receiving data.
RX Red out Serial has no data receive.
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3.3 Configuration switch

3.3.1 Status setting switch

Configuration switch locates at the bottom of product, bit 1 is the debugging bit
and bit 2 is the mode bit.

2
»—l:.
>

o
=

Mode (bit2) | Debugging (bit 1) Description
Off Off Running mode
Off On Debugging mode
On Off or On Configuration Mode

Remark: After re-configure the switch, you have to restart the PM-160 to
make the settings take effect!

3.3.2 Setting switch of Profibus-DP address

X10 X1
0

D | &
A B

According to the above, the Profibus-DP address is calculated as follow:
Profibus-DP Address= ( Ax10 ) + ( Bx1)
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3.4 Interface

3.4.1 Power Interface

1 ! GND
5 @ — NC

@ — 24V+
3 . -

Pin Function
GND
2 NC(No Connect)
24V+, DC plus 24V

3.4.2 Profibus-DP-DP interface

5 50 GND (Pin 5)
. 0
PROFLA (Pin 8) o PROFI_B (Pin 3)
ot B
0
0
0
10

Profibus-DP interface uses DB9 pass connector, and the pins are defined as
follow:

Pin Signal Description
3 PROFI B, Data positive
8 PROFI_A, Data negative

3.4.3 RS-485 interface

The interface is the standard RS-485 interface, describing the characteristics of
RS-485 of the product as follows:

1 The basic characteristics of RS-485 transmission technology

(O Network topology: Linear bus, there are active bus termination resistors at
both sides.

(@) Transfer rate: 300 bps~115.2Kbps.

10
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(3 Media: Shielded twisted-pair cable and also can cancel the shielding,
depending on environmental conditions (EMC).

@Site number: 32 stations per subsection (without relay), and can up to 127
stations (with RS485 repeater).

®Plug connection: 5-pin pluggable terminal.

2 The main points on RS-485 transmission equipments installation
(DAl the equipments be connected with RS-485 bus;
(2)Subsection can be connected up to 32 sites;

(3The farthest end of each bus has a termination resistor
ensure reliable operation of the network.

Serial interface uses 3-pin pluggable terminal and users can wire it according to
the wiring instructions on the panel.

1 yJ B-
5 @T_ GND

120Q 1/2W to

— A+
(@
Pin Function

B-, RS485
2 GND (Optional)
A+, RS485

3.4.4 RS232 interface

RS232 interface uses a 3-pin pluggable open terminal, and its pin description is

shown as follows:

1 yJ RX
5 @r— TX
3 ; GND

Pin Function
RX, Connect user device RS232's RX
2 TX, Connect user device RS232's TX
GND, Connect user device RS232's GND

11
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4 Instructions of configuration software

4.1 Notes before configurating

GT-123 is a product based on Windows platform, and used to configurate a
variety of fieldbus gateway devices, including PM-120, MD-21, SS-430, PM-160 and
other products. It can set related parameters and commands of Modbus and other bus.

The manual mainly introduces the use method of PM-160.

Double-click the icon to enter the main interface of the software:

SlectType |[F0EIL]  ~

PM-122D #
55-430
PM-160 |

0K ENB-302MI1 — @ancel
others s

Choose "PM-160" to enter configuration interface:

12
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~>-"‘Ga‘tavay configuration software GT-123 IZ”EHE
fDEV'lCE i :Configuration
Frotocol type Profibus
Subnet Frofibus input—byte number 112
Profibus cutput-byte rumber 11z
Eeady Dat

4.2 User Interface

GT-123 interface include: title bar, menu bar, toolbar, status bar, equipment
section, configuration section and notes section.

Remark: All the gray part in the software can not be changed.

13
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03‘ Gateway configuration software GT-123

File(F) Edit(E) Tools(I) Help(H)

Preset ple Registers

Equipment section: can
choose the operating
targets, including fieldbus
or sub-network and add

the nodes and orders.

Ready

DEE ¥ EAX|dd& 9| ~—T |
Device j TOOlbaI' n
Fieldbus ! TEIECT e type of protecel Modbus master
= Modbus communication baud rate 19200
=-Node-1 Data hits 2
Read Holding Registers Parity check mede None
= Node-2 Stop bit 1
Read Input Registers Slave address
=-Node—3 Communication . . .
Preget Single Register Response timeo Conﬁguratlon section: lnput
=-Node—4¢ Delay between

Polling mode of configuration parameters, gray & autput
Time between t . .
Sean ratio(172{ part can not be modified, while
Control mode
Character time{ White part can be modified.
Character numb
Send_auto

Send_auto period
Tse CRC check mode

e o Lorepedd Notes section: The specific
chugzing port

Z explanation to the nouns

appearing in the

configuration and

devices to help users to
understand and operate.

Data |

Toolbar is shown as below:

DEE &

=

Functions separately from left to right are: new, open, save, add nodes, delete

nodes, add orders, delete orders, upload configuration, download configuration,

conflict detect, output Excel configuration document and debug.

[INew: Create a new configuration project

l:i"mOpen: Open a configuration project

H Save: Save the current configuration

= Add nodes: Add a Modbus slave node

E Delete nodes: Delete a Modbus slave node

Add orders: Add a Modbus order

X Delete orders: Delete a Modbus order

14



PM=-160
Modbus/Profibus-DP Gateway

User Manual |

& Upload configuration: Read the configuration from the module and show it in

the software

& Download configuration: Download the configuration from the software to

the module

% Conflict Detect: Detect whether there is conflict in memory data buffer of the

gateway

Iﬁ'Output Excel document: Output the current configuration to local hard disk

and save it as .xls file

= Debug: For debugging Modbus communications, and defining the network

fault.

4.3 The operation of equipment view

4.3.1 Equipment view interface

Device

Fieldbus
- Subnet

--Node—1

Eead Helding Registers
- Node—2

Eead Imput Eegisters
--Node—3

Preset Single Register
- Node—d

4.3.2 Operation mode of equipment view

The equipment view supports three types of operation: Edit Menu, Edit Toolbar

15
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and Right click edit Menu.

Fieldbus

eway configurati
1 RSSO Tools (T) Add FHode
; fadd Hode (H) el 2
id

o IB2E T

1- |
Emﬂ!ﬁ' - : ]
 Wode-1 evice (A el

4.3.3 Operation types of equipment view

1 Add nodes: Right click on subnet or existing nodes, and then perform the
operation of adding a new node. Then there is a new node named "new node" under
subnet.

2 Delete nodes: Right click on the node to be deleted, and then perform the
operation of deleting the node. The node and its all orders will be deleted.

3 Add orders: Right click on the node, and then perform the operation of adding
order to add an order for the node. The dialog box will be shown as follow:

Currently, it supports the orders: No.01, No.02, No.03, No.04, No.05, No.06,
No.15, and No.16

Select the order: Double click the order

S5lect order

X

01 Read Coil Status

0Z Eead Input Status

03 Eead Holding Eegisters
04 Eead Input Eegisters
0% Force Single Coil

06 Preset Single Eegister
07 Eead Exception Status
08 Diagsnostics

11 Fetch Comm Event Ctr
12 Fetch Comm Event Log
13 Program Controller

14 Poll Controller

15 Force Multiple Coils
16 Preset Nultiple Eegisters

16
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4 Delete orders: Right-click on the order and then perform the operation of
deleting the order.
5 Rename nodes: Left click on the node to be renamed, and then the edit status

will be shown and you can rename it.

4.4 The operation of configuration view

4.4.1 Interface of fieldbus configuration view

In the interface of device view, click fieldbus, and then the configuration view is
shown as follows:

Configurable items include: input-byte and output-byte number of Profibus-DP.
If the “Universal mode” is selected as the protocol type of subnet, Profibus-DP
input-data effective length can be selected to be opened or closed.

Profibus-DP input-byte number: There are 8, 16, 48 and 112 to be selected.

Profibus-DP output-byte number: There are 8, 16, 48 and 112 to be selected.

Profibus-DP input-data effective length: There are open and close to be selected.

Remark: Input-byte and output-byte number must be the same, or Profibus-DP

will not be connected.

17
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‘>-'¢: Gateway configuration software GT-123 E”EE

File(F] Edit(E)
OEH* @ Xx|sss@a|
Device Configuration
Protocol type Profibus
+- Subnet Profibus input-byte number 112
Profibus cutput-hyte number 112
Ready Dat.

4.4.2 Interface of subnet configuration view

1 Choose Modbus Master in protocol type

Configurable parameters are shown as follows:

Modbus communication baud rate, Data bits, Parity check mode, Stop bit,
Transmission mode, Response timeout, Delay between polls, Polling mode of
outputting orders, Time between two continuous pluses (the polling mode of
outputting orders is pulse output), Scanning ratio, Communication port.

Interface of configuration view is shown as follow:

18
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* ateway configuration software GT-123

File(F) Edit(E) Tools(T) Help(H)

ODEE Y x|adaipd
Device Configuration
Fieldbus Select the type of protecel Modbus master
B Modbus communication baud rate 19200
=-Node—1 Data bits 8
Read Holding Registers Parity check mede None
2 -Neode-2 Stop bit 1
Read Input Registers Slave address
=-Node—3 Communication meds RTU
‘. Preset Single Register Response timesut (300780000ms) 300
= Node—4 Delay between pells{0"2500ms) ]
Freset Multiple Registers Polling mode of outputting orders Continuous output
Time between twe continucus pluses (2007 2500ns)
Scan ratic(1725%) 10

Contrel mode

Character timeout

Character mumber

Send_auto

Send_aute period

Tse CRC check mode

Cemmunication port RE485
Debugging port RE232

Ready I Data |

Modbus communication baud rate: There are 300, 600, 1200, 2400, 9600, 19200,

38400, 57600 and 115200bps to be selected.

Data bits: 8 bits

Parity check mode: There are none, odd, even, mark and space to be selected.

Stop bits: There are 1 and 2 to be selected.

Transmission mode: There are RTU and ASCII to be selected.

Response timeout: When the Modbus master send orders, the time waiting for
response from the slave, the range is 300~60000ms.

Delay between polls: After an order of Modbus having been sent and having
received correct response, the time before next order being sent, the range is: 0 ~
2500ms.

Polling mode of outputting order:

Modbus writing order (output order) has 4 kinds of outputting modes: Continuous
output, Output disable, Change-of—state output, Pulse output, Communication port

Continuous output: The same with Modbus read order, and output according to

the scanning ratio.

19
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Output disable: Prohibit outputting Modbus write order.

Change of state output: When the output data has changed, it output the write
order and stop outputting after receiving correct response.

Pulse output: Output the write order according to the pulse period.

Scan ratio: Ratio of slow-scan and quick-scan. If the quick-scan order sends 10
times, slow-scan order sends 1 time.

Communication port: There are RS232 and RS485 to be selected.

2 Choose Modbus Slave in protocol type

Configurable parameters are shown as follows:
Modbus communication baud rate, Data bits, Parity mode, Stops bits, Slave
address, Transmission mode, Communication port.

Interface of configuration view is shown as follow:

‘>‘. Gateway configuration software GT-123

File®) Edit® Tools( HelpOD
DEHFrEFex|asap@

Device Configuration

Fieldbus Select the type of protocel Modbus slave
Subnet Modbus communication baud rate 19200
Data hits 3
Parity check mode None
Stop bit 1
Slave address

Communication mode ETI
Response timeout (300760000ns)

Delay between pells (072500ms)

Polling mode of outputting orders

Time between two continueus pluses (20072500ms)

Scan ratio(1”268)

Contrel meds

Character timeout

Character number

Send_auto

Send_auto period

Use CRC check mods

Communication port R5485
Debugging pert RS5232

Subnet protecel type: Medbus master, Modbus slawe, Universal mode

Ready T [pata |

Modbus communication baud rate: There are 300, 600, 1200, 2400, 9600, 19200,

38400, 57600 and 115200bps to be selected.

Data bits: & bits.

20
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Parity check mode: There are none, odd, even, mark and space to be selected.
Stop bits: There are 1 and 2 to be selected.

Slave address: The range is 0~247.

Transmission mode: There are RTU and ASCII to be selected.

Communication port: There are RS232 and RS485 to be selected.

3 Universal mode:

Configurable parameters are shown as follows:

Modbus communication baud rate, Data bits, Parity mode, Stop bits, Control
mode, Character timeout, Character number, Send_auto, Send_auto period, Use CRC
check mode, Communication port.

Remark: "Debug port" of three modes can not be set and the value is opposite to
the "Communication port", and it has meaning in the “Modbus Master” only.

Interface of configuration view is shown as follow:

"5‘ Gateway configuration software GTI-123

File (F) Edit(E) Tools(I) HelpiH)

D@ =T X 455H&p&
Device Configuration
Fieldbus Select the type of protocoel Universal mede
Subnet Modbus communication baud rate 19200
Data bits |53
Farity check mode Hone
Stop hit 1

Slave address

Communication mode

Response timeout (200760000ms)

Delay between pells(072500ms)

Polling mode of cutputting crders

Tine between twe continucus pluses (2007 2500ns)
Scan ratiofl”255)

Contrel mede Character timeecut
Character timeout 10

Character mmber 111

Send_auto Close

Send_aute period 1000

Tse CRC check mode Close
Communication port RE485

Debugging port R5232

Subnet protocoel type: Modbus master, Modbus slave, Universal mode

[Data |

Modbus communication baud rate: There are 300, 600, 1200, 2400, 9600, 19200,

Ready

38400, 57600 and 115200bps to be selected.

21
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Data bits: 8 bits.

Parity check mode: There are none, odd, even, mark and space to be selected.

Stop bits: There are 1 and 2 to be selected.

Control mode: There are Character timeout and Character number to be selected.

Character timeout: User input, the default is 10, and the range is 10 ~ 60000ms.

Character number: User input, the default is 111 and the range is 1 ~ 111, only

when the control mode is character number, it can be effective.

Send_auto: There are open and close to be selected.

Send_auto period: User input, the default is 1000 and the range is 10 ~ 60000m:s,
only when the send auto is opened, it can be effective.

Use CRC check mode: There are open and chose to be selected.

Communication port: There are RS232 and RS485 to be selected.

4.4.3 Interface of node configuration view

When the protocol type of subnet is “Modbus master”, in the interface of device

view, left click a node, and then configuration interface is shown as follow:

22
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‘>{ Gateway configuration software GT-123 IT”EHZ
File(F) Edit(E) Tools(I) Help(H)
DEE ¥ FEx|(adas pd

Device

| Configuration

Fieldbus Slave address(07247) 1
= Subnet

G oc=—11
=-Node—2
w-Node-3
=-Node—4

Ready

T pata[

4.4.4 Interface of order configuration view

In the interface of device view, left click an order and then configuration

interface is shown as follow:

23
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03‘ Gateway configuration software GT-123

File (F) Edit(E) Tools(I) Help(H)
DEHE - "X |ddats0
Device Configuration
Fieldbus Slave address(07247) 1
= Subnet Functional codes 3
=-Node—1 The starting address of WNedbus register 0
Read Holding Registers Data number 1
@ Node—2 The starting address of memery mapping (HEX) OH
+-HNode—3 Bit offset of memory mapping(0™7)
- Node—d¢ Evte number
Fullword/Byte mapping Fullword
The type of check CRC
Scanning mode Quick—scan
Ready e

The starting address of Modbus register: The starting address of register or
switching value or loop and so on in Modbus slave and the range is 0~65535.

Data number: The length of data. Two bytes are one data length.

The starting address of memory mapping (hexadecimal): The starting address of
data in memory buffer of the module.

The address range of data mapping in the module memory:

MD-21 range:

Read order: 0x0002 ~ 0x009F

Write order: 0x4000 ~ 0x406F

Input mapping address 0 show the status of Modbus order, if the Nth order has
no response, the byte is N.

Input mapping address 1 show the status of Modbus node, if the Mth node has no
response, the byte is M.

When write order is used exchanging locally, it also can use: 0x0000 ~ 0x009F

PM160 (PM-120) range:

Read order: 0x0000 ~ 0x006F
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Write order: 0x4000 ~ 0x406F

When write order is used exchanging locally, it also can use: 0x000~0x006F.

SS-430 range:

Read order: 0x0000 ~ 0xOBFF

Write order: 0x4000 ~ 0x4BFF

When write order is used exchanging locally, it also can use: 0x0000~0x0OBFF.

Bit offset of memory mapping (0 ~ 7): For the bit operation orders, the position
range of start-bit byte is 0 ~ 7.

Fullword/Byte mapping: There are three kinds of types: fullword, high byte, low
byte. Every register has two bytes. Fullword mapping is taking two bytes of register
into gateway memory buffer; High byte mapping is taking the high byte of register
into gateway memory buffer; Low byte mapping is taking the low byte of register into
gateway memory buffer.

Scanning mode: There are two kinds of scanning mode: quick-scan and
slow-scan. It is fit for user’ requests about quick-scan or slow-scan of different orders.
Slow-scan is equal to quick-scan being multiplied by scan ratio. (Configure it in the

interface of subnet configuration interface)

4.4.5 Notes View

Notes view displays the explanation of configuration. The notes that show how

to configurate the starting address of memory mapping is shown as follow:
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A[=E

File(F) Edit(E) Tools(T) Help(H)
OEHE Y " @ x| s&p0|
Device Configuration
Fieldbus Slave address(07247) 1
= Subnet Functional codes 3
= Node—1 The starting address of Nedbus register 0
Read Holding Registers Data number 1
# Node—2 The startineg address of memery mappine (HEX) — :0H
#-Node—3 Bit offset of memory mapping(0™7)
w-Node—4 Evte mmber
Fullword/Eyvte mapping Fullword
The tvpe of check CRC
Scanning mode fuick-scan
The address range of data mapping in the medule memery o
MDZ21 range: Read order: 0x0002 0x009F Write order: 0x4000 0x406F
Input mapping address 0 shew the status of Nedbus order, if the Nth
order has ne respense, the byte is N
Input mapping address 1 show the status of Modbus nods, if the Nth
ode has no response, the byte is I
W¥hen write order is used exchanging locally, it alse can use:
0x0000 0x00SF = -
PM120(PN160)range: Read order: 0x000070x006F Write order: 0x4000 0x406F
Vhen write order is used exchanging locally, it also can use:
0x0000 0x006F . »
S8430range: Read order: 0x0000 0x0BFF Write order: Ox4000 0x4EFF
Vhen write order is used exchanging locally, it also can use:
0x0000 0xUEFF
Ready [ [pata |

4.5 Conflict Detect

For the detection of whether there is conflict of "the starting address of memory

mapping", if conflict it can adjust in time. The interface is shown as follow:

Collision detection

Order list J

¥/Read Holding Registers
¥IRead Input Registers
vIPreset Single Register
vIPreset Multiple Registers

Input area J Qutput area ‘
o010 4010

0040 4040

0050 4050

0060 4060

0070 4070

0090 | ~| | q090 [ ~|
.Elnput' .0utput -ECunf'I"i-ét" :Exchange'ihcally'
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4.5.1 Operation of order list

All the configuration orders can be shown at the order list. Each select box
before order is used for checking the memory-mapping location of that order. Click on
the order can select the check box, and in the memory-mapping area it can show the
corresponding share of spatial location. Click the order again will remove the selected
box and it doesn’t show the mapping location. The function can be used to conflict
detect of memory-mapping area.

Order list

W¥IRead Holding Registers
W¥IRead Input Registers
¥IPreset Single Hegister
[¥IPreset Multiple Registers

4.5.2 Operation of memory mapping area

Memory mapping area is divided two parts: input area and output area.

Input-mapping address: 0x0000 ~ Ox3FFF;

Output-mapping address: 0x4000 ~ 0x7FFF.

Each box represents a byte address.

Green: Read order show in the input-mapping area; no conflict;

Yellow: Write order show when the mapping address in the input area; no
conflict;

Blue: When the address mapping area is located in the output area; no conflict.

Red: Output area or input area, different orders occupy the same byte address,
the byte is shown as red.

For bit operation orders, the meanings of above shows are also applicable.
Click the input-output regional grid, whether the grid is occupied or not is shown
as follows:

Input area | Output area |
0000 : i’ 4000 i‘
o010 | 4010
o020 4020
o030 4030
o040 4040
oos0 4050
0060 4060
o070 4070
ooso 4080
0090 ~| | 4090 | ~|

" linput .:Output' B cConflict Exchange locally
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4.6 Hardware communication

Hardware communications' menu items are shown as follow:

] MHH Help !:H) B

Config COM [:E:]

TS

Upload Config ()
g Download Config(D)
Conflict Tetect (T
1 Output DOC. (D)
1|:f Debug Comm (5]

4.6.1 Serial Configuration

The software automatically scan the available serial port of system, and the
available serial can be shown in serial list. After modifying all items, pressing "OK"
to save your settings.

Remarks: Apart from the serial port number, the other parameters are fixed
values: 19200, 8, N, 1.

S5erial Port Configuration

Port COMI1 -
Baud rate J|CUM2 _—
Parity

Data hits J
Stop bit -

0K Cancel ‘

4.6.2 Upload configuration

Choose upload configuration, upload the configuration from gateway to the
software, the display interface is shown as follows:
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Dpload Configuration

Finish uploading!

\/ Upload Profibus parameter
confiouration
\/ Upload subnet parameter

confiouration
\/ Upload subnet order
confiouration

UTpload Exit

Remark: Before uploading the configuration, please check whether the "serial
port configuration" is the available port.

4.6.3 Download configuration

Choose download configuration, download the configuration from software to
the gateway, the display interface is shown as follows:

Download Configuration

Finish download!

\/ Download Profibus parameter
confiouration
\/ Download Modbus parameter

confiauration
\/ Download Modbus order

confiouration

Download : Exit

Remark 1: Before downloading the configuration, please check whether the
"serial port configuration" is the available port.

Remark 2: Before downloading the configuration, make sure that all
configuration has been completed.
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4.7 Load and save configuration

4.7.1 Save Configuration project

Choosing "Save" can save a project.

BRI Edit (E) Tools(T)

Hew (H) Cirl+H

Open (], .. Ctrlt0 o
Save az[j). ..

Exit (L)

4.7.2 Load configuration project

Choosing "Open" can open a saved project before.
IERENIAN Edit (E) Tools [I)_

Hew (H) Ctrl+H
Open (D). .. Ctrl+0
Sawe (5] Ctrlts

Sawe as(h). .. [
Exit (X)

[ 1

4.8 Output excel document

Excel document helps users to examine the configuration related.

Iy
Choose the icon'¥ | save the configuration as excel document and choose the right path.

Double-click to open excel document, three modes as "Modbus master",
"Modbus slave", "Universal mode" are different from each other slightly.

Modbus master: The document has there parts: "Order List", "Fieldbus", and
"Subnet".

Order list: Modbus order list

Fieldbus: Bus type and relevant parameters

Subnet: Modbus subnet parameters

As follows:
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A | s [ ¢ w7 B [ F ] g

Serial mumber Slave address Functional code Starting address Data number Byte mumber | Starting address of memory :
1 3 0 2 0H

2 4 0 2 41

3 3 0 1 4000H

4 16 | H

[l S

—
=

—
—

—
L]

—
3]

.
=8

—
5l

i
L=

—
3

-
oo

|

o]
b

M 4 b W\ Fieldbus { Subnet’,Order list/ |«

Modbus slave: The document has two parts: "Subnet" and "Fieldbus".
Subnet: Modbus subnet parameters
Fieldbus: Bus type and relevant parameters

As follows:

A [ I | D | & | F | 6 | H
Protocol type Baud rate Data bits Parity check Stop bit Slave address Transmission mode Commumication port
Nodbus slave 19200 3 None 1 1 RTU Open
v #\Fieldbus ) Subnet / I¢

Universal mode: The document has two parts: "Subnet" and "Fieldbus".
Subnet: Modbus subnet parameters

Fieldbus: Bus type and relevant parameters

As follows:

31



PM=160
Modbus/Profibus—-DP Gateway

User Manual o
A [ & [ ¢ ] D [ & ] F [ G H |
Protocol type Baud rate Data bit Parity check Stop bit Control mode Character timeout (ms) Character mumber
Iniversal mode 18200 | 3 | Hone | 1 Character timecut] 10 111
v wl\Fieldbus) Subnet/ i i N |«

4.9 Debug

The function is for debugging Modbus network communications, the interface is
shown as follows:

Debug ">_(|

atatus ] Slave address ‘ otarting address | Data/Mal fumction code j

Memory mapping address: 4000

Data: |00 01 02 03

Dave cont ent] Suspend show Transmit Cancel

Memory mapping address: Starting address of data writing in the gateway
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Data: Data writing into the gateway
When Modbus has no response or response timeout:

atatus slave address | Starting address Data/M~
Eesponse timeout . 0 The nod
Response tlimeout 1 0 The nod
Fesponse timeout 1 0 The nod
Fesponse timeout 1 0 The nod
Fesponse timeout il 0 The nod
Fesponse timeout 1 0 The nod
Fesponse timeout 1 0 The nod
Eesponse timeout 1 ] The nod
Eesponse timeout . 0 The nod
Eesponse timeout 1 ] The nod
Eesponse timeout 1 0 The nod
Response timeout 1 0 The node
b
< ! £
Memory mapping address: 4000
Data: |00 55 02 03
Save cuntent‘ Suspend show{ Transmitl

When Modbus responses are right:

Debug |Z|

Status |Slave address| Starting address | Data/M =

Respond correctly 1
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctly
Respond correctlwy

I e e R T SR SR S S S S
[ BE-an BEan- BCan B Can- B o R an- B an- N o 0o L o Y o

- |

|

Memory mapping address: 4000

Data: |00 01 02 03

SAVE cuntent‘ Transmit‘ Cancel J

After filling the "Memory mapping address" and "Data" rightly, users can click
on "Transmit" button to transmit the packet.
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User clicks on the "Save content" button can save the received data to a
computer's hard disk.
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5 Universal mode

5.1 Data exchange

This product provides the communication between Profibus-DP and
RS485/RS232. The communication between Profibus-DP and RS485/RS232 is
bidirectional. The output-data of Profibus-DP can be sent to RS485/RS232 fieldbus
through the interface of RS485/RS232 and the data received from RS485/RS232 is
put into input-data of Profibus-DP. Data exchange is shown as follows:

PROFIBUS -DP

PROFIBUS output—data PROFIBUS input-data
li|p1|D2|...|[Di|0]..| li|pt|D2|...|[Dif0]..|
PM-160
Serial output—data Serial input—data

D1 D2 ... |Di | D1 D2 ... |Dj |
RS485/RS232

5.2 Universal Protocol

Profibus-DP output-data format:
[Length of serial output-data n][Serial output-data 1]...[Serial output-data n]
[0x00] ... [0x00]
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— n —]
= m —
Remark:
The number of Profibus-DP output-byte should be greater than or equal ton + 1;
M 0x00 are filling data (also for arbitrary number), n + m +1 should be equal to
the number of Profibus-DP output-byte.

Example:

If users select the number of Profibus-DP input-byte and output-byte is 8-byte
input and 8-byte output, length of serial output-data is 3, data are 01 02 03.

The format of output-data is:

[03][01][02][03][00][00][00][00]

Profibus-DP input-data format:

[Length of serial input-data n] [Serial input-data 1] ... [Serial input-data n]
[0x00] ... [0x00]
— n —]

— m
Remark:

The number of Profibus-DP input-byte should be greater than or equal ton + 1;

M 0x00 are filling data (also for arbitrary number), n + m +1 should be equal to
the number of Profibus-DP input-byte.

Example:

If users select the number of Profibus-DP input-byte and output-byte is 8-byte
input and 8-byte output, length of serial input-data is 3, data are 04 05 06.

The format of input-data is:

[03][04][05][06][00][00][00][00]
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6 Installation

6.1 Machine Dimension

Size: 40mm (weight)*125mm (height)*110mm (depth)

110

40—

A
A 4

HLf7: mm

6.2 Installation Method

Using 35mm DIN RALL install.
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7 Introduction to optional attachment

RS25——RS232/RS485 Isolated converters
RS25 is a product of Sibotech, it is a RS232/RS485 isolated converter.

SibaTech

L]
L]

0 s 9

LI A R
g R b

@ s

o
™

RS2

Rs232
lf“]"l
Function: Provides communication between RS232 and RS485 .
Features: With 3000V photoelectric isolation, be applicable to the industrial
scene with multivariate environment.
More information, please visit: www.sibotech.net
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8 Copyright information

The data and examples in the manual can not be copied without authorization. Sibotech
maybe upgrades the product without notifying users.
SiboTech is the registered trade mark of Shanghai Sibotech Automation Co., Ltd.
The product has many applications. The users must make sure that all operations and results
are in accordance with the safety of relevant field, and the safety includes laws, rules, codes and
standards.
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Appendix A: Using STEP 7 to Set Profibus-
DP

The following show how to use STEP7 to configure PM-160:
First of all, copy *. gsd file to the following path: Step7\S7data\gsd\

E
1. Open SIMATIC Manager® ; Figure 1:

File PLC UVier O[ptiens FNindow Help

O[22 ] o] ] el

Figure 1

2. Open File, and then New, create a new project; Figure 2:

\ SINATIC Mansager

Fila FIC Yimr e

Do { 8% = Eﬂ x|

Uzer prajects I:Li'h--rin|

Wame | Storaxe path
TN BSiemens'Step? ETroivln

Hana:
7 monee

Sterage location (path):
[E 51 xS ap TS Tpra

Figure 2
3. Click Insert, Station and then SIMATIC 300 Station; Figure 3
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) SINATIC Eanager

Dl el i (5 5] ] Bl (v =19 we]

ke P — -
my, T_MODANS — E:vs

=1 55 T_AOIELE
[@ sTVATIC 3onci]

Figure 3
4. Open S7 PLC hardware configuration
Open SIMATIC 300(1) and then double-click Hardware; Figure 4

ISII&TIC Nanager T_NODBUS

File Edit Insert TLC Fiew Options Window Help

O|e|29)| &% dul [ 25| =of EEE

EI | < W0 Filter ¥ ﬂﬁl %%l@l EI ‘

q
'Ea" T_NODBUS E:\5iemens\5tepTAS5Tproj\T_modbus

= T_MODELSz Hardyare
-5 STNATIC 300011

Figure 4
5. In the menu, select Options and Install GSD file, Update GSD in the device
catalog
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M,; H¥ Comfig - [STNATIC 300(1) {Configuration) —— T_BODBIS]
O suticn Biit Inasrt PG Yiew Options Midan Halp MEIET
D89 |5 G| e el of@ 35wl

= rreni [Seangard =]

H E‘PH.IIFIEUS F

|| Bl STMATIC 300

= Bl STHATIC 400

123 . SINATIC P Baxed Cemtrcol 2004
B STNATIC FC Siation

< i | &

FEOFIBUZ-IF =leves Ecr
SINATIC ST, MT, and OF |
distributed rack)

Fress FL to gt Help.

Figure 5

6. Here you can find your equipment in the right side of the window ; Figure 6
olx|

Find: | n:l: ﬁil

El.. A|
=] Additienal Field Devices T
EH:I General
=] CONVERTER
g PI100S
Universal module
. -- 5 Byte In, & Bwte Ou
-4 15 Byte In, 16 Eyte
[ 48 Byte In, 48 Byte
|4 112 Byte In, 112 Byt
Empt}'
-0 TFRAM
Eﬂ"D Switchgear
-0 /0
-2 Gateway
EEI--D Compatible FROFIEBUS DF Slawes
- CiE-Object
-] Closed-Loop Comtroller b
-2 Configured Statioms
F-Z] DF Y0 =laves
#-[Z3 DPfAs-i
#-[Z1] TF/PA Link
-[C7] ENCODER
-[C0 ET 200E
w7 wT enne

Figure 6
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7. Set PLC rack, click the "Hardware Catalog \ SIMATIC 300 \ RACK-300 \ Rail";
Figure 7

Eél,_ll'l Config — [SINMATIC 300{1} (Configuration} —— T_NODBUS]

BN sistion Edit Insert PG View Ootioms Windoy Help =3 x|

D[5[2-3 % S| dnla| SE 3 x2|

“ proti [standard Ea|

¥ PROFTEVS TP

=1 SIMATIC 300
s

\_Xl m{:l CF-300

ead = =23 cru-300

[+ CPU 312 PN
-] CPU 313

Address: B = If & subnet is seleeted, - CPUr 314
the next availeble address is {0 cPY 314 TFR

Properties — PROFIBDS interface DP Haster (RO/S52.1)

|-—| BEST 315-ZAFO0-0ABD
|~—| BEST 315-ZAF01-0AEQ
Hew. . . @] eesT 315-zAFOZ-0ABD
— D BEST 315-2ZAF03-0AED

Eroperties. .. BEST 315-2AFG2-0ABO
o {_] BEST 315-ZAFG3-0ABO
_Ddete | =0 cru ste

[ [ cPr 21E-2 IF
{3 crr 18-2
-] CPU 814
[+-] CEV 7

{13 M-300

#3300

WE B Fh + (1 NT-EXTERSION

-] F5-300

=110 EACE-300

B Rail

@ w (23 300

+ [l SIMATIC 400

[+ SIMATIC PC Based Contrel 300/4

-8 SIMATIC IC Station

Submet:

| £

|
e

S, . | Module ... | Order rumber ... | BFI address | I add.. |8 address | Comment

T [

< il

|
BEST 315-ZAFO0-DAB0 ~
48 KB work memory; 0.3 ns/
1000 instractiens; MEI + DE —
comrections; fer multi-tier

Press F1 to get Help. Che

M

alom| | e]w]r|—

%

Figure 7
8. Set CPU module and select the corresponding device type and the occupied slots.
9. Create Profibus-DP network and set up Profibus-DP: Click New and then
Network settings, select DP; select a baud rate such as 187.5Kbps, then "OK".
Double-click it; Figure 8
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- T_RODBUE]

LiL ' =F| X

n_!' - ! o =X LR > _h’ = ~ i
DlgE-2 % &l o] dhb ofd B v

Froperties — PROFIBUS interface DP Nazter (RO/52.1)

# 0 cEif 32 1

Faranetars
Ginwad | « 03 oo 3

Addrare : - 1f & zubnet it xelwcted,
Ahe menl available afdress i3

3—||cnr.n.|~u

¥ ] CFF 314 Im

# O cre s

..... . =] CBU ES-2 0P

SEST 315-ZAFOO-OAED

SEST 1S-2ARDI-OH0

Guersl Betvork Settings | 3BIT HI-PARNI-OLED

# ) 3857 M15-ZAFOS-OKEO

i SEST J1S-TAMRZ-CAI0

m-e FEOPTRIE T I Change _f!.'f_‘.‘if.’.._._l % E SEST 11S~BARHA-OMID
w53 cew 31

# £ CPiF 3LE-2 0P

w0 oo -z

Traamizvion Rate; Idﬁ.ﬁ L 51 Fbitfs ] i
03 15 khitfe i ] CEIFBLY
JLBT.5 bitfs |

Propertics - Few subnetFROFIEES
Subpet!

i O cew mr
500 keitss -0 =0

L5 Min /s v & (L) T30

) @[] MT-EXTIHSTON

AR

Frafils:

+ Standurd
Upiversal OF/FES) fug Muttu’:..}

m R
W we o | Onder ranbar

21

u : [Hl] STMATIC P Based Comtral S0004
; we | = F e o B ETMTIC B Bhaliom

3 £ L | &
T B

= EE57 3L5-ZAROO-ORBD - E
[}

4B ¥ werk memery; 0.3 asf
LOBG imstrueisera; HPI + OF
caanmctionx: for multi-tiar

Prazs Pl ke gt Help. : Chg

10. Select Profibus-DP Master address; Figure 9:

[STNATIC 300(1)
O station Bdit Insert FLC View Options Hindew Help == x|

Def3-|% ) & o]l S 2 sl

(Configuration) ——

A -
— Drofi [Standard 3|
=

[ B eropTEE DE
[@ smaTIc 300
[
1+ (2 CP-200
1= [ cru-z00
[0 cFY 312 IFM
- CPU 313
. = : i1 CRU 314
et e =l e Tt o b w0 53 cev 314 1m0
Highest aldreszs:lZ6 : - cBv 315
Irenzmizsion rate!l8T.5 kbit/s =+ £RY 315-2 TR
i [{] 6EST 315-2AF00-0ABD
o |8 eEsT a15-zapo1-0am0
Taw f © 0 [ eEsT s15-2AFO-0ABD
© 0 @[] BEST 315-ZAFO3-0ABD
Froperties... | i BEST 315-EAFAR-DABD
Delete © 0 (0 BEST 315-2AFE3-0ABO
—l— [+ [Z CRU 218
[+ CFU 31E-2 DF
-] cFU 318-2
L CPU B4
oo cEn my
i+ [L3 Fm-z00
{0 IM-300
= | HOiH FEER | -] M7-FXTENSION
~I ¢ E Ps-a00
& i ) | =1 [ BACE-300
| B Rail
o R =] sm-300
{§l STMATIC 400
I i+ [l SIMATIC PC Baxed Contral 30074
A | B, sIMATIC PO Station

Select Profibus Address

DP HNazter

Propertiez — PROFIBUS interface

General Ferametars |

3 [-a| m|en| =) eo

Subnet

5. u Module ... | Order pumber o MFI address I add .. 0 address | Comment

il il

|
[BEST 315-zAFO0-0AED ~
4f WB work menory; 0.3 mef
1000 instructiens: MET + DF

| |connections; Eor multi-tier |g

‘rass Fl ta get Help. [ Chg

1| | e | [ -
[

Figure 9

11. Put configuration into Profibus-DP network, and map the input and output data
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block into other controller’s memory; Figure 10:

[l STNATIC NCE PC Config — [DJP {(Configuration) — locprjl |'__||'E\E|
Bl) Station Edit Insert PIC View Options Hindow Help -8 x
DS 5" & &5 i [zuf=Hik- N v
) Bl x|
- wa [ mia
! ﬂi& oo Al FROFIBUS (1): IE master systen (1)
erver
3 Drag the data to
1 = 2 FROFIEUS DF ~
5 = ngltlonal Field Devices the left bottom of
& - General
T =-(Z] CONVERTER
B =@ Fooos the table.
El [ Univerzal module
10 [ & Bvte In, & Byte Ou
11 [] 16 Byte In, 16 Eyte
12 [] 48 Byte In, 45 Eyte
13 [4 [112 Byte In, 112 Byte O
14 ] Enpty
15 (2] DFRAM
16 (1] Switchgear
17 = 170
18 3 (] Gateway
= -] Compatible PROFIBUS IF Slaves
0] Cik-Object
(] Clozed-Loop Contraller
= (] Configured Stations
< 5 - OF VO slaves
- DEfAS-1
(1 DE/PA Link
:I:l ) PDI003 =3 ENCOER
5. 0 Order Wumber / Dasignation | I Add.. |Q Address | Conment | =1 ET 2008
0 | 54 112 Byte In, 112 Byte Out [T X (1 T 2000
1| 426-> 112 Byte In 112 Hrte Out 8. 11 (] BT 200ece
2 =] ET 20043
3 - ET 200i5F
P =2 ET z00L
5 -2 ET zoom v
< >
PO100S £,

Selecting the hardware

Operation is divided into two steps, the first step is dragging PM-160 into the
network configuration on the upper left, the mouse will change shape, and that is to
say, it can be placed. The second step is dragging data block into the data mapping
table at the bottom left, mapping to the PLC memory.

Remark: PM-160 is configured via RS232 interface, if the configuration is
48-byte input / output then drag"48 Byte In, 48 Byte Out" into the data mapping
table. If the data blocks of the configuration do not match the gateway configuration,
Profibus-DP-DP will fail to be connected.

If you do not change the default configuration, the configuration is the biggest
"112 Byte In, 112 Byte Out".

Remark: The address must be in line with the settings of module switch!

12. Compiler and download into PLC.
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Appendix B: Modbus Protocol

Modbus-RTU Protocol:

Remark: The equipments being connected with this product must have Modbus
interface, and Modbus protocol of the equipments must be in line with the following
rules. Our company provides customer-oriented services.

1 Description of protocol

Physical layer: transmission mode: RS485

Address: 0-247

Baud rate: Can configurate

Medium: STP

Transmission mode: Half-duplex mode

The connection is established throng one line with half-duplex mode, and that is
to say that signals transmit through the only one line with opposite directions. Firstly,
host computer find the only terminal and then the terminal transmits response signals
on the opposite direction.

Protocol only allows the communication between host computers and terminals,
while the communications between terminals are not allowed. Thus, they will not
occupy communication line when they are in the status of being initialized and
respond the polling signals which are transmitted to the local terminal only.

Format of a data frame:
1 bit start bit, 8 bits data and 1 bit stop bit.

Format of a data packet
Address Function Code Data check code
&-Bits 8-Bits N x 8-Bits 16-Bits

The protocol defines check code, data serial and so on in details, which are
important contents when communicating specific data.

When data frames reach terminal, they access to the equipment through a simple
entrance. The equipment delete the “envelop” of the data frame, and read the data. If
there are no faults, the required tasks are executed. Then, it adds the data being
generated by itself to the obtained “envelop”, and return the data frame to the sender.
The response data include: the address of terminal, the executed function, and the
required data and a check code by executing the command. Any faults won’t lead to
respond successfully.

Address field
Address field is located at the beginning, composed of 8§ bits (0-255). These bits
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indicate the address of the terminal being specified by users. The equipment will
receive data from the host computer being connected with it. Every address of
terminal must be the only one. Only the terminal being addressed will respond the
polling with its address. when the terminal transmit a response, the response tell the
host computer the terminal which is communicating with it.

Function field

Codes of function field show the function being executed by terminals which are
addressed. Diagram 1-1 lists all the function codes, their meanings and their initial
functions.

Diagram 1-1 Function codes

code meaning action
03 Read data obtain current binary value of single or multiple
registers

06 Preset single | Place one specific binary value into the single
register register

16 Preset  multiple | Place specific binary values to a series of multiple
registers registers

Data field

Data field includes data when specific functions are executed by terminals or
data being collected when the terminal responds to query. The content of these data
may be value of number, reference address or limit value. For instance, functional
code indicates terminals read a register, data field, on the other hand, clearly show the
register and the number of data to be read, the inside address, the type of data and
different capacity of different computers.

Fault check code

The field allows checking the fault in the transmission between host computer
and terminals. Sometimes, due to electrical noise and other interference, a set of data
may change when transmitting from one equipment to another. The fault checking
code can guarantee that host computer don’t respond to the changed data in the
transmission, which improves safety and efficiency of the system. The fault code
apply 16 bit CRC.

Remark: The transmitting serial is always the same- address, functional code,
data and the fault checking code relating to direction.

The fault checking

CRC field occupy 2 bytes, including 16 bits binary value. The value of CRC is
calculated by transmitting equipment, and then added to the data frame, the receiving
equipment calculate the CRC value again while receiving data. Then it is compared
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with receiving CRC value. If the two values are not the same, the fault occurs.

When calculating CRC, preset a 16-bit register to one firstly, and then calculate
8-bit bytes in the data frame with the current value of the register. Only 8 data bits of
each byte participate in the generation of CRC. The initial bit, final bit and occasional
odd and even bit don’t influence the value of CRC.

The process of generating a CRC:

Preset a 16-bit register to OFFFFH, and the register is named CRC register.

When generating CRC, exclusive each 8 bit with the content of the register, and
then shift result to the low byte, the high bit is filled with zero, the LSB is shifted out
and checked. If it is one, the register exclusives with a presetting fixed value. If the
lowest bit is zero, there is no settlement.

The above settlement is repeated before executing the shifting 8 times. After
finishing shifting the last bit, the next 8-bit byte has the same exclusive calculation
with the register, and the another 8-time shifting is carried out. When all the bytes are
settled, the final value is CRC value.

The process of generating a CRC:

Preset a 16-bit register OFFFFH(all one), and name it CRC register.

Exclusive the first 8-bit byte in the data frame with the low byte in the CRC
register, and restore CRC register. Shift CRC register to the right bit, fill the highest
bit with zero, shift the lowest bit out and check them.

If the lowest bit is zero, repeat the third step (next shift)

If the lowest if one, exclusive CRC register with a presetting fixed value
(0OAO01H).

Repeat the third step and the fourth step until shifting eight times, which settle
the entire eight bit down.

Repeat the second step to the fifth step to deal with the next eight-bit until all the
bytes are settled down.

In the end, CRC register value is the CRC value.

2. Functions of application layer

The first chapter has described the protocol and data frame. The processors of the
software can use the following methods establish their specific application program
via protocols without fault.

The protocol in this chapter use the follow format as many as possible, the
format is shown as diagram 2-1(digital is set in hexadecimal)

Diagram 2-1
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Address |Functi [The  high|The low|The high|The low|The low|The high
onal |byte of thelbyte of thelbyte  oflbyte  oflbyte  oflbyte off
code |[starting starting  |the the checking |checking
address  of|address ofjnumber ofjnumber of|code code
the variable |the the the
variable |variable [variable
03H 03H 00H 01H 00H 03H | 55H E9H

Read Holding Registers (Function code 03)
Query
The Diagram 2-2 is an example that reading there collected data U1, U2, and U3
to the slave. The address of U1 is 0001H, the address of U2 is 0002H, and the address
of U3 is 0003H.

Diagram 2-2
Address |Functional |The  high|The low|The  high|{The low|The low|The high
code byte of the|byte of thelbyte of thelbyte of|byte oflbyte  of]
starting starting number of|the checkin |checking
address of|address of|the variable [number |g code |[code
the variable |the variable of the
variable
03H 03H 00H 01H 00H 55H | E9H
03H
Response
The response include: the address of slave, functional code, the number of the
data and the CRC check.
The example diagram 2-3 is reading the response of U1, U2, and U3.
Diagram 2-3
Address [Funct{The |The |The ([The |The |The ([The |The |The
ional |byte |high [low |high |low (high |low |low |high
code [numbe |byte of |byte of [byte of |byte of |byte of [byte of |byte of |byte of
r of the|the the the the the the checki |checki
variabl |variabl |variabl |variabl [variabl |variabl |variabl ng ng
e e e e e e e code |code
03H 06H 01H 7CH 01H| 7DH 0lH| 7CH |F9H 9BH
03H

Preset Multiple Registers (Functional code 10)
Query
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The functional code 10 allows users changing the content of multiple registers.
The device can be set 16 values from any starting address. The controller work with
the mode of dynamic scanning, and it can change the content of the register anytime.

The Diagram 2-4 is an example changing the action and delay setting values of
the monitor 1 and monitor 2 of the slave. The address of the action setting value of the
monitor 1 is 2AH, and the delay setting value is 2BH. The address of the action
setting value of the monitor 2 is 2CH, and the delay setting value is 2DH

Diagram 2-4
Addr (Funct|The |The |The |The |The |The |The |The |The |The |The |The |The [The [The
ess |ional |high [low |high [low |byte |high |[low |high [low |high [low |high [low [low |high
code |byte [byte |byte [byte [num [byte [byte [byte [byte [byte [byte |byte byte byte |byte
of |of |of |of |ber |of [|of |of |of |of |of |of |of |of |of
the |the [the |[the [of |the [the |[the |the [the |[the |the [the |chec |chec
starti|startiinum [num |the |varia|varia|varia|varia|varia|varia|varia|variaking |king
ng |ng |ber |ber [varialble |ble |ble |ble [ble |ble |ble |ble |code|code
addr |addr [of |of |ble
ess |ess [the |the
of |of |varia|varia
the |the [ble |ble
varia|varia
ble [ble
il
03H |10H |[00H [2AH [00H | 04H|08H |07H |DOH | 00H|0AH | 07H|0DO [00H |0AH [25H |7CH
H
Response

The Diagram 2-5 is the response of changing the action and delay setting values
of the monitor 1 and monitor 2.

Diagram 2-5
Address|Function [The high  [The low  [The high |Thelow |Thelow |The high
al code |byte of the |byte of the |byte of the |byte of the [byte of byte of
starting starting number number checking |checking
address of |address of |of the of the code code
the variable [the variable |variable  |variable
03 10H 00H 2AH 00H 04H EBH 8DH

Preset Single Register (Functional code 06)

Query
The functional code 06 allows users changing the content of single register. Any
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single register of DAE system can use the command change the value. The controller
work with the mode of dynamic scanning, and it can change the content of the register
anytime.

The following example is changing the overload-action value Irl. The address of
Irl is 002EH.

Diagram 2-6
Addr |[Functio (The high [The low  |The high |Thelow |Thelow [The high
ess |nal code|byte of the [byte of the [byte of the |byte of the |byte of byte of
starting starting variable  |variable |checking [checking
address of |address of code code
the the
variable  |variable
03H [06H 00H 2EH 07H 0DOH EBH 8DH
Response

The normal response of preset single register is transmitting the receiving data

after changing the value of the register.

Diagram 2-7
Addr [Functio (The high |Thelow |The high |Thelow |Thelow [The high
ess |nal code|byte of the [byte of the [byte of the |byte of the |byte of byte of
starting starting  [variable [variable |checking |checking
address of |address of code code
the the
variable  |variable
03H|06H 00H 2EH 07H 0DOH EBH 8DH

Shanghai Sibotech Automation Co., Ltd

E-mail: support@sibotech.net
Web: www.sibotech.net

Technical support: +86-21-5102 8348
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