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1 Product Overview

1.1 Product Function

GT200-HT-EI is a gateway that can provide a seamless connection between HART and EtherNet/IP or Modbus

TCP Ethernet protocol. It can connect HART slave devices to an EtherNet/IP network or Modbus TCP network

and realize bi-directional data exchange easily. The HART side can be configured as a primary or secondary

master, and the EtherNet/IP or Modbus TCP side works as a server.

1.2 Product Features

>

Easy to use: Users only need to refer to the product manual and application instances and can realize data

communication of a gateway in a short time according to the requirements of the configuration.

Powerful functionality: Support fast acquisition of the HART slave address and modification, point-to-point
mode of coexistence of HART communication and 4-20mA data acquisition, HART side supports the

primary master and the secondary master.

Multi debugging functions: The configuration software SST-HI-CFG can provide a visual display of data
exchange as well as HART command diagnostics and communication debugging functions that greatly

facilitates user communication tests.

Flexibility: The Ethernet side supports EtherNet/IP or Modbus TCP.

1.3 Technical Specifications

(1]
(2]
(3]
(4]
(3]
(6]
(7]
(8]

EtherNet network (EtherNet/IP and Modbus TCP) is independent of HART network.
IP address conflict detection.

Supports ODVA standard EtherNet/IP communication protocol in adapter mode.
Used as a primary or a secondary HART master.

Supports single-point and multi-point mode at the HART side.

Support for online scanning of HART devices and modification of address functions.
Under point-to-point mode, supports data burst operation from slave.

Supports one HART-channel, under multi-drop mode, support connecting at most 13 HART slaves with
gateway internal resistor and support connecting 15 HART slaves with an external resistor (250 Q).

www.SSTAutomation.com 1 SS (@ IVIVI
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[9] Supports all commands of the HART7 and earlier versions.

[10] Each HART command can be configured for change-of-state output, polling output, initialization output or
disable output.

[11] HART channels support up to 128 user commands, a mix of basic and advanced modes, with a maximum of
30 commands in advanced mode, HART output data buffers up to 1000 bytes and input data buffers up to
1600 bytes.

[12] The Ethernet side supports setting static IP or DHCP. the IP will be fixed to 192.168.0.11 after 30s of
unsuccessful DHCP assignment.

[13] Ethernet side can be configured as Modbus TCP server or EtherNet/IP adapter.
[14] EtherNet/IP supports VendCode modification.

[15] Max input and output bytes of EtherNet/IP:
Max input bytes: 256 bytes.
Max output bytes: 256 bytes.

[16] Modbus TCP side supports function codes: 03, 04, 06, 16.
[17] Modbus TCP side supports 03, 04 function codes for data reading.

[18] The Modbus TCP side supports a maximum input byte count of 1600 bytes and a maximum output byte
count of 1000 bytes.

[19] Up to 4 TCP connections can be established simultaneously on the Modbus TCP side.

[20] Power: 24VDC (11V-30V), 70mA (24VDC).

[21] Operating temperature: -40 °F-140 °F (-40 °C-60 °C). Humidity: 5%- 95% (without condensation).
[22] Dimensions (W*H*D): 1.0 in * 4.0 in * 3.6 in (25 mm * 100 mm * 90 mm).

[23] Installation: 35mm DIN RAIL.

[24] Protection Level: IP20.

www.SSTAutomation.com 2 SS (@ IVM
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1.4 Related Products

Related products include:

vV VvV VY VvV VY V

GT200-HT-RS

GT200-HT-MT

GT200-3HT-MT

GT200-3HT-RS

GT100-EI-RS

GT200-EI-2RS485

To get more information about related products, please visit SST Automation’s website: www.sstautomation.com.

1.5 Revision History

Revision Date Chapter Description
V3.2 8/11/2025 ALL Support HART 7
Add Modbus TCP functionality.
V3.0 10/13/2023 ALL . . .
Cleaned up the multi-drop wiring diagrams.
V1.3,RevD 8/9/2022 Chapter 1.1, 1.3, 1.4, | Revised some mistakes. Corrected figure in
2.5,2.7,4.1,4.3, chapter 2.5.
52.23,52.2.4,523,
6.1, 8.1
V1.3,RevC 8/2/2022 PART Add two wire and four wire multi-drop
wiring and replace software screenshot.
V1.3,RevB 07/01/2022 Chapter 5 Add HART Common Commands (ID 1 and

ID 3) to this section.

www.SSTAutomation.com
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2 Hardware Description

2.1 Product Appearance

Firmware
Button

Power Interface

Ethernet Indicators

HART Indicators

Ethernet
Interface

Resistor Switch

HART Interface

Note: This picture is for reference only. The product appearance is subject to the actual product.
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2.2 LED Indicators
Indicator State Description
T Green blinking HART data sending
Green off No data sending
RX Green blinking HART data receiving
Green off No data receiving
ModbusTCP/EtherNetIP connection is
Green on . o
NS established. Communication is normal.
L ModbusTCP/EtherNetIP connection is not
Green blinking .
established.
Red off Module status: IP address starts normally
Static IP Red blinks 3 . o
i Module status: Static IP initializing
times
Red blinks 5
MS . Module status: DHCP allocate address
times and then
successfully
DHCP goes off
Red blinks for 30s | Module status: DHCP allocation failed, IP
and then goes out address fixed at 192.168.0.11

2.3 Firmware Button

The firmware button is located at the top of the product and used to enter the bootload state to download the
firmware .

Action Description

Hold then power on Bootload state to update firmware.

Note: Under normal circumstances, please do not press the button!

www.SSTAutomation.com 5 SS (@ MVI
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2.4 Configuration DIP Switch

The configuration DIP switches are located at the top of the product. Turn Function (Bit 1) to Off and Mode (Bit 2)

to Off and power on (or reboot) to make the device work properly in Run Mode.

OffDU
On 1 2

Function Mode ..
. X Mode Description
(Bit 1) (Bit 2)
Off Off Run Mode Allows configuration and communication.
Allows configuration, communication and
On Off Debug Mode .
debugging.
IP address is fixed at 192.168.0.11. Allows
Off On Configuration Mode | configuration. Prohibits Ethernet and HART
communication.
Allows communication. Prohibits
On On Run Mode . .
configuration and debugging.

Note: To apply mode switching, please restart the gateway.

2.5 Internal Series Resistor Switch

The GT200-HT-EI has an internal series resistor (270 Ohm /2 W) required for the HART channel. This allows up
to 13 HART instruments to be connected. When the power going through the series resistor is more than 2W, you

must use an external series resistor (250 Ohm /3 W) which allows the gateway to be connected to up to 15 HART

==

instruments.

Switch to ON: Using the internal series resistor

.: Switch to OFF: Using the external series resistor

www.SSTAutomation.com 6 SS (@ IVM
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2.6 Interfaces

2.6.1 Power Interface

GT200-HT-EI has one power interface, and it is recommended to use a 24V DC power supply.

I GND

3 24V+

2.6.2 Ethernet Interface

Pin

Description

Power GND

NC (Not Connected)

24V+, DC

The Ethernet interface uses RJ45 interface, follows the IEEE802.3u 100BASE-T standard
(10/100M autonegotiation). Its pinout (standard Ethernet signal) is defined as below:

1 =

FJl-4% port

2.6.3 HART Interface

1 H HART LOOP+
2 :] HART LOOP-
l_[

NC

www.SSTAutomation.com

Pin Description

S1 TXD+, Transmit Data+, Output
S2 TXD-, Transmit Data-, Output
S3 RXD+, Receive Data+, Input
S6 RXD-, Receive Data-, Input

S4,5,7,8 Reserved

Pin Description

1 Connected to HART signal +

2 Connected to HART signal -

3 NC (Not connected)

SSTew
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2.7 Topology of GT200-HT-EI and HART Instruments

Notes:

1.

Some HART instruments need to perform internal work such as self-test when they are first powered on, and
may not communicate with HART at this time. It is recommended to use the separate power supply for the
HART instruments and the GT200-HT-EI, to ensure stable communication.

To improve the communication efficiency of the field bus, it is recommended not to configure empty nodes
or useless commands in the SST-HI-CFG.

HART devices are classified into two-wire system and four-wire system. Two-wire system means that HART
devices have only two wires both for communication and power supply, and four-wire system means that the

power supply and communication lines of HART devices are separated.

If there are two or more HART instruments connected in the same network, their HART LOOP wires should
be connected parallel with each other.

When using Multi-Drop mode, the HART instruments should be configured to Fixed Current mode at 4mA.

When connecting more than 13 HART instruments, disable the internal resistor and use an external resistor
(250 Ohm /3 W). See Chapter 2.5.

www.SSTAutomation.com 8 SS (@ IVM
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2.7.1 Point-to-Point Wiring

The following are the topologies for two wire and four wire point-to-point wiring.

+
HART
ZAVIDE Instrument
} (2-wire)
HART LOOP- HART LOOP+
GT200-HT-EI
) 4-20mA + N
HART Power
Instmment supply
(4-wire) =
HART HART — ~
LOOP+ LOOP-
GT200-HT-EI

When using the internal resistor

www.SSTAutomation.com
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24V DC Instrument
= (2-wire)
HART LOOP- HART LOOP+
GT200-HT-EI
+
HART
24V DC Instruments
_ 250 OhIIl (Z-Wire)
HART
LOGP- HART LOOP+
GT200-HT-EI
 4~20mA + +
HART
—— Instrument 24V DC
250 Ohm 3 ( 4-Wil'e) -
HART HART
LOOP+ LOOP-
GT200-HT-EI

Options when using an external resistor

www.SSTAutomation.com
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2.7.2 Multi-Drop Wiring
The following are the topologies for two wire and four wire multi-drop wiring.
Two wire:
24V DC
+ -
+
HART ¢ <
Instrument |
(2-wire) >
4mA
Fixed Current
+
HART *
Tt ¢ Total Current =
A
ns rurpen - ) 4mA * Number of Devices
(2-wire) > ®
4mA
Fixed Current
\ 4
+
HART
Instrument |
(2-wire) > ®
4mA
Fixed Current
HART LOOP + HART LOOP -
— 270 Ohm
GT200-HT-EI

Maximum Cable Length: 450m for 15 Devices

www.SSTAutomation.com 11 SS (@ IVM
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Four wire:
Power
=+ -
+
HART * >
Instrument
(4-wire) <
4mA
Fixed Current
Power
+ -
+
HART L 4
Instrument
. - Total Current =
(4-wire) & ® Y ;
4mA 4mA * Number of Devices
Fixed Current
Power 1
1 ]-
+
HART
Instrument | _
4-wir < *
( W e) 4mA
Fixed Current
HART LOOP - HART LOOP +
— 270 Ohm |
GT200-HT-EI

Maximum Cable Length: 450m for 15 Devices

www.SSTAutomation.com 12 SS (@ IVM
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3 Hardware Installation

3.1 Mechanical Dimensions

Size (width * height * depth):
1.0in*4.0in*3.6in (25 mm * 100 mm * 90 mm)

.

3.6 in (90 mm)

3.2 Installation Method

Using 1.4 in  (35mm) DIN RAIL.
Install

www.SSTAutomation.com

L] | |
¢ 1.01in (25 mm) :
Uninstall
{41 X 31
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4 Quick Start Guide

4.1 Hardware Connection

1. Make sure the GT200-HT-RS is in the appropriate operating mode that allows for configuration. Set the
gateway to Configuration Mode by settings the DIP switches to 1-OFF, 2-ON while the gateway is powered
off.

2. Connect the Ethernet port of the gateway to the network port of the computer with a network cable. Refer to
the topology displayed in Chapter 2.6.2.

3. Connect the HART instruments to the GT200-HT-RS. Refer to the wiring diagrams shown in Chapter 2.7.

4. Connect the power supply to the gateway as shown in the figure below.

L T~ . GND
NC

24V+

24V DC Power GT200-HT-EI Power Interface

5. Power on the gateway, the gateway will be in Configuration Mode at this time. The IP of the gateway will be
fixed to 192.168.0.11, and the IP of the connected computer should be set to a static IP within the
192.168.0.X subnet. Double-click the installed software icon SST-HI-CFG to start the configuration of the

gateway.

6. After the gateway has been configured, power off the gateway and set the gateway to Run Mode by setting
the DIP switches to 1-OFF, 2-OFF, then power on the gateway.

www.SSTAutomation.com 14 SS (@ IVM
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4.2 Software Configuration

1.

Open the SST-HI-CFG software installed in your computer. Click "Ethernet" in the tree view on the left, and

the configuration table appears on the right as shown in the figure below, select the Ethernet protocol

according to the actual needs.

T Gateway Configuration Software SST-HI-CFG - GT200-HT-El
File Edit Tools View Help
o 8 E = L L iy ) & ® ©8 @
New Save Open dd Ne Upload  Download AutoMap  Conflic  Memory Diagnose  Scan Export Excel
Device |Configuration
...... [ Ethernet Type of Protocol EtherNet/ TP
-3 HART Channel IP Assignment EtherNet/TP
e . IP Address Modbus TCP Server
£ & Node(0
dg. +(0) Subnet Mask 235715525090
[l Command D1 Default Gateway 192.168.0.1
i Command D3 DNS1
DNS2
VendCode 11376

2.

protocol, the relevant parameters are configured as

Select “Ethernet” on the left, and set the Ethernet parameters.When EtherNet/IP is selected as the Ethernet

follows:

File Edit Tools View Help

G m] E = [ & (i ok B ® © @ 8
New Save Open dd No Upload  Download AutoMap Conflit  Memory Diagnose  Scan  Expart Excel
Device |Configuration
-~ Ethernet Type of Protocol EtherNet TP
£1-E3 HART Channel IP Assignment | Static
L g Cheictoadda nade TP Address 192.168.0.11
Subnet Mask |1255.255.255.0
Default Gateway 192.168.0.1
DNS1
DNS2
VendCode 1376

When Modbus TCP Server is selected as the Ethernet protocol, the relevant parameters are configured as follows:

Function Code of Modbus TCP Client Reading Data
Starting Address of Read-Only Register (Input Data)
Starting Address of ReadWrite Register (Output Data)

www.SSTAutomation.com

Device \Configuration
_EM Type of Protocol Modbus TCP Server
- HART Channel IP Assignment Static
i B Click to add anode IP Address 192.168.0.11

Subnet Mask 255.255.255.0
Default Gateway 192.168.0.1
DNS1
DNS2
Enable Unit ID Disable
Unit [D(1-247)

04 Read Input Data, 03 Read Back Qutput Data
0

o
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SSTew



GT200-HT-EI
HART/EtherNet Gateway

User Manual =
3. Select “HART Channel” on the left and set the HART channel parameters. As shown below, the

GT200-HT-EI is configured as the primary master and using the point-to-point mode.

- Gateway Configuration Software SST-HI-CFG -- GT200-HT-EI

File Edit Tools View Help

[ m i = (] - & & & @ © @

New Save Open Add Node  Del Node el C Upload  Download AutoMap Conflict  Memory Diagnose  Scan  Export Excel
Device |Cenfiguration
[E3 Ethernet HART Master Type Primary Master
[ERm} FIART Channel HART Network Point-to-Point
8 Click to add 2 node %@d Retransmission Times 3

Polling Enable
Delay between Polls 256
Response Timeout 256
Device Action after Response Timeout Limit Clear
Consecutive Response Timeout Limit 3

Note: The HART protocol specifies that devices with slave address 0 work in point-to-point mode, when HART
signals and 4-20mA are allowed to exist at the same time. Devices with slave addresses from 1 to 63 work in
multi-drop mode, when the analog output of the device is the minimum value (such as 4mA), and only HART
signal communication is allowed. The protocol also specifies that the factory address of the field device is

configured to 0 by default.

4. You can either click "Click to add a node", select "HART Channel" and click "Add Node" on the toolbar, or
right-click "HART Channel" and click "Add Node" to add a node to the HART channel.

7 Gateway Configuration Software SST-HI-CFG -- GT200-HT-El

File Edit Tools View Help

G | i E ] 2 & & E & & @ @ 5]
New Save Open . Del Node Add Cmd : Upload Download AutoMap Conflit  Memory Diagnose  Scan  Export Excel
Device |Configuration
(&3 Ethernet HART Slave Address 0
© [ HART Chamnel
© &
- Click to add a command

5. You can either click "Click to add a command", select "Node (0)" and click "Click to add a command" in the
toolbar, or right-click "Node (0)" and click "Add command" to add a command in the corresponding node. In

the pop-up dialog box, add command ID1 by double-clicking or selecting and clicking ">>", and click OK”.

i -CFG - GT200-HT-El - 8 x

Edit Tools Help

[ 8 2 8 - & & E ® B @ @ B8

New Save Open - DelNode Add Cmd & Upload  Download AutoMap  Corflict  Memory Diagnose  Sean  Export Excel

=

Device IConfiguration
(&2 Ethernet
-3 HART Channel Command list: Selected command:
S et e
{5 Click to add a command Conmand D2
Command ID3 >
Command D4
Command D3

Select the command

Command ID9 <c

Command D11

v x

= ‘
6. Click “Command ID1”. The configuration of the HART commands (Basic and Advanced) are shown below:
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Device |Configuration
(&3 Ethernet Configuration Mode Basic
-3 HART Channel Mode of Outputting Commands Polling
8 Node() Memory Starting Address of Sending Data 13000
Modbus TCP Starting Address of Sending Data 0
) Command ID1 Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Memory Starting Address of Receiving Data 0
Modbus TCP Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) |7
Length of Receiving Data (WORD) 4
Command Index 0
Device |Configuration
(&3 Ethernet Configuration Mode Advanced
-3 HART Channel Mode of Outputting Commands Polling
8 Node(0) Memory Starting Address of Sending Data 13000
s Modbus TCP Starting Address of Sending Data 0
=] Commend D Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Corfiguration of Receiving Data | Conf
Command Index 0

Bytes 1-4  (primary variable) are selected at the mapping address, and the received data can be selected for

register exchange.

Advanced Configuration X
Mapping address Response data

Bytes  Memory Address Modbus Register Address  Byte Swap ﬂ Command Status

14 0 0 Register Swap Byte0

=l

Add: Double-click the data block on the nght
Delete: Select the data block on the left and press the Delete key or doubleclick the
data block on the left to delete
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oL
7. Click on the icon Pe*"°#d select the gateway in the pop-up dialog box and click on "Download", then click

on "Download Configuration".

Search Device X
No. Model IP Address MAC Address Firmware version ~ Type of Protocol Status
1 GT200-HT-EI 192.168.0.82 64-EA-C5-12-00-B5 L7 EtherNet/IP Run enable remote configuration
Download Refresh IP Search Cancel

Download S5T-HI-CFG ot

Click "Download" to download the 0 Download is successful, whether to perform remote reset?
configuration.

Download Cancel [ Cancel

If the Ethernet protocol in the configuration is inconsistent with the Ethernet side protocol in the gateway, the
download will remind as below. After clicking OK, the device will switch the Ethernet side protocol to match the

configuration and reboot, please wait for the device to reboot and click Scan again to download the configuration.

X
No. Modal IP Address MAC Address Firmware version  Type of Protocol Status
1 GT200HTEI 192168011 64EACS1200E3 30 Modbus TCP Server Debug mode
S5T-HI-CFG X

The configuration protocol type is inconsistent with the device protocol
type. Do you want to switch the device protocol type?

o |

fnamlnadI " Refiesh | [ Psearch | [ Cancel )

Searched
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4.3 Common HART Commands

The following is a short list of useful HART commands that can be used for common applications of most HART

devices. More information about supported commands is available from FieldComm Group at the following link:
https://library.fieldcommgroup.org/20127/TS20127/7.2/

Note: The front two bytes of the actual response data is the status info of the device. The data after that two bytes is the

device response data.

Command Data in Command Data in Reply
# Function Byte Data Type Byte Data Type
1 Read primary variable None 0 PV units code Enum-8
1-4 Primary variable Float
3 Read current and four None 0-3 Current (mA) Float
(predefined) dynamic 4 PV units code Enum-8
variables 5-8 Primary variable Float
9 SV units code Enum-8
10-13  Secondary variable  Float
14 TV units code Enum-8
15-18  Tertiary variable Float
19 QV units code Enum-8
20-23  Quaternary variable Float
6 Write polling address | 0 Polling address Unsigned-8 | 0 Polling address Unsigned-8
1 Loop current Enum-8 1 Loop current mode ~ Enum-8
mode
Command 1 (Command ID1): Read Primary Variable
Returns the primary variable value in float data type.
Request: None
Response:
Byte Description
Byte 0 Primary Variable Units
Byte 1-4 Primary Variable
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An example of this command in the SST configuration software is shown below:

e

i~ Gateway Configuration Software SST-HI-CFG - GT200-HT-EI

File Edit Tools View Help

G 8 F E b (& i & E ®@ B @ @ 8

New Save Open = De E : Del Crmd Upload Download AutoMap  Conflicc  Memory Diagnose  Scan  Export Excel
(Device (Configuration
[Z3 Ethernet Configuration Mode Basic
() HART Channel Mode of Outputting Commands Polling

8 Node() Memory Starting Address of Sending Data 13000

y Modbus TCP Starting Address of Sending Data 0

| Commiznd 1D Length of Seading Data (BYTE) 0

~fg) Command TD3 Length of Sending Data (WORD) 0

& Command ID6 Memory Starting Address of Receiving Data 0

Modbus TCP Starting Address of Receiving Data Q

Length of Receiving Data (8YTE) 7

Length of Receiving Data (WORD) 4

Command Index 0

As the request is “None”, the user should fill “0” for the section “Length of Sending Data (BYTE)”.

The “Length of Receiving Data (BYTE)” will be 7, which is the sum of 2 status bytes and 5 device response bytes.

Command 3 (Command ID 3): Read Dynamic Variable and Primary Variable Current

Reads the primary variable current and four (at most) pre-defined dynamic variables. The primary variable current
always matches the AO output current of the device. A second, third and fourth variable is defined for each device type,

E.g. The second variable can be the sensor temperature, etc.

Request: None

Response:
Byte Description
Byte 0-3 Primary Variable Loop Current (units of milli-amperes)
Byte 4 Primary Variable Units Code
Byte 5-8 Primary Variable
Byte 9 Secondary Variable Units Code
Byte 10-13 Secondary Variable
Byte 14 Tertiary Variable Units Code
Byte 15-18 Tertiary Variable
Byte 19 Quaternary Variable Units Code
Byte 20-23 Quaternary Variable
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An example of this command in the SST configuration software is shown below:

Device |Configuration
[Z3 Ethernet Configuration Mode Basic
-3 HART Channel Mode of Outputting Commands Polling
2 Node(0) Memory Starting Address of Sending Data 13000
Modbus TCP Starting Address of Sending Data 0
) Command ID1 Length of Sending Data (BYTE) 0
~fg Command TD3 Length of Sending Data (WORD) 0
-fg Command ID6 Memory Starting Address of Receiving Data 0
Modbus TCP Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 126
Length of Receiving Data (WORD) 13
Command Index 1

As the request is “None”, the user should fill “0” for the section “Length of Sending Data (BYTE)”.

The “Length of Receiving Data (BYTE)” will be 26, which is the sum of 2 status bytes and 24 device response bytes.

If the user does not need to map all the variables to the Modbus TCP registers, please follow the guide below. Switch to
the “Advanced Configuration Mode”, click the “Configuration” button, and only select the variable(s) needed. In this

example, only the “Primary Variable” and the “Secondary Variable” are selected. For more details on Advanced

Configuration Mode, please refer to chapter 5.2.2.7.

* || Configuration Mode Basic -
& Ethernet Mode of Outputting Commands
=63 HART Channel Memory Starting Address of Sending Data Advanced [
& &% Node(0) EtherNet/IP Starting Address of Sending Data 3000
f§ Command ID1 Length of Sending Data (BYTE) 0
o= Length of Sending Data (WORD) 0
& Command ID6 Memory Starting Address of Receiving Data 0
EtherNet/IP Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 26
Length of Receiving Data (WORD) 13
Command Index 1
Advanced Configuration X
Mapping address Response data
Memory Address EtherNet'IP Start Address Byte Swap il Command Status
0 No Swap Byte0-3
0 No Swap Byted
Byted
Byteld
Bytel5-18
Bytel®

Primary Vaniable

Byte20-23

Note: Selected variables are listed in the left table. Variables corresponding to the bytes are listed in the beginning of

this chapter.
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Command 6 (Command ID6): Write Polling Address

Writes the polling address (HART slave address) to the field device.

Request:
Byte Description
Byte 0 Polling Address (Between 0-63)
Byte 1 (Only on supported HART devices) Loop Current Mode (0=Disabled, 1=Enabled)

Response:
Byte Description
Byte 0 Polling Address (Between 0-63)
Byte 1 (Only on supported HART devices) Loop Current Mode (0=Disabled, 1=Enabled)

Note: Some HART devices do not support configuring the Loop Current Mode. These devices will only expect to

receive Byte 0 of the request.

An example of this command in the SST configuration software is shown below:

Device |Configuration
(&3 Ethernet Configuration Mode |Basic
-0 HART Chamnel Mode of Outputting Commands Polling

2, Node(0) Memory Starting Address of Sending Data 3000

Modbus TCP Starting Address of Sending Data 0

() Command ID1 Length of Sending Data (BYTE) 1

{l Command ID3 Length of Sending Data (WORD) 1

e Command ID6 Memory Starting Address of Receiving Data 0

Modbus TCP Starting Address of Receiving Data 0

Length of Receiving Data (BYTE) 3

Length of Receiving Data (WORD) 2

Command Index 2

If the HART device does not support configuring the Loop Current Mode, the user should fill “1” for the section
“Length of Sending Data (BYTE)”.
The “Length of Receiving Data (BYTE)” will be 3, which is the sum of 2 status bytes and 1 device response bytes.

If the HART device does support configuring the Loop Current Mode, the user should fill “2” for the section
“Length of Sending Data (BYTE)”.
The “Length of Receiving Data (BYTE)” will be 4, which is the sum of 2 status bytes and 2 device response bytes.

www.SSTAutomation.com

22

SSTew



GT200-HT-EI
HART/EtherNet Gateway

User Manual

5 Software Instructions

5.1 Main Interface

The software interface includes: Title Bar, Menu Bar, Toolbar, Configuration Window and Tree View.

Note: The gray parameters cannot be changed.

Title Bar

i

File Edit Tools View Help

] (=] & @ fo @ @ =]
New Save Open AutoMap Conflict Memory  Diagnose Scan Export Excel
Device |Configuration \
w Type of Protocol | EtherN
-3 HART Chamnel IP Assignment Static
&% Click to add a nede Efﬁfess ;gg;gz
'L Mask = s
Default Gateway Toolbar 192.168.0
DNSs1
DNS2 |
Code 1376
Tree View
Configuration Window

Comment Interface

B Info ' News /
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5.2 Toolbar

The toolbar is shown as below:

o & = = (= - I & aE @ = @ =)
New Save Open = = = d nd Upload Download AutoMap  Conflict Memory  Diagnose Scan Export Excel

The toolbar provides icon shortcuts to major functions.

& . .
o New: Create a new configuration project.
... Save:Save the current configuration.
] Oven: . .
Gpen pen: Open a configuration project.
E
sidnese Add Node: Add a HART node.
T Delete Node: Delete a HART node.
ch
sascme Add Command: Add a HART command.
(==}
e Delete Command: Delete a HART command.
& .
e Upload: Upload the configuration from the gateway.
oy .
senens Download: Download the configuration to the gateway.
Amln-;qap Auto Map: Automatically calculate the mapped data address of each command.
@ . , , : o
o Contlict: Check the mapping address in the Conflict Detection window.
T -
Mo Memory: Show the data exchange inside of the gateway.
biagnese  Diagnose: This function analyzes the operating condition of fieldbus devices.

@®  Slave Scan: This function can scan and calculate how many slave devices and relevant slave addresses

Scan  the HART master is connecting with. This also supports changing slave addresses.

B . .
st EXport Excel: Export current configuration as a table and save it as *.xls file.
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5.3 Comments Interface

The comments interface displays the explanation of the corresponding configuration item. For example, when

selecting "Mode of Outputting Commands", the comments interface is as below:

- Gateway Configuration Software SST-HI-CFG - GT200-HT-El

: Fle Edit Tools View Help

G 8 T E [t [t & & E &®@ B @ @ 8

New Save Open Del Cmd Upload Download AutoMap Conflicc ~ Memory Diagnose  Scan Export Excel
Device |Configuration
(&3 Ethernet Configuration Mode Advanced
() HART Channel Mode of Qutputting Commands. ' Polling
8 Node(0) Memory Starting Address of Sending Data 13000
EtherNet/TP Starting Address of Sending Data 3000
gl Command ID1 Length of Sending Data (BYTE) 0
~fgfj Command D3 Length of Sending Data (WORD) 0 i
Configuration of Receiving Data [ Configuration |
Command Index 0
v X
Info ' News
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5.4 Tree View Operations

5.4.1 Edit the Items in the Left Tree View

Users can edit the items in the left tree view three different ways:

1. Edit with the commands in the menu.

Edit Tool WView Help

Add Node Ctrl+A
Delete Mode Delete
Add Command Ctrl+1
Delete Command Delete
Copy Node Ctrl+C
Paste Node Ctrl+W

2. Edit with the icon in the toolbar. Please see "Toolbar" chapter for details.

o ] iz == = 2 & & E @ B @ @ 5]

New Save Open dd Node DelNode AddCmd DelCmd Upload Download AutoMap  Conflict  Memory Diagnose  Scan  Export Excel

3. Right click on the item.

- Ethernet
&3 HART Channel
MY Nodecl
Add Node
..... g Delete Mode
Add Command
Delete Command
Copy Mode
Paste Node
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5.4.2 HART Node and Command Operations

Users can edit HART nodes and commands by three operation ways in the "Tree View Operations" chapter.

1. Add node: Select the "HART Channel" and add a new node. A new node named "Node-X" will be added under
the HART Channel. The maximum number of nodes is 63 (Multi-drop).

2. Delete node: When deleting a node, all commands under the node will be deleted.

3. Add command: Select a node and add a command. The pop-up window shows the HART command list.
Double click on the command and Selected command, click OK the new command will be added under the

node.

Select the command

Command list: Selected command:
Command ID1 A Command DO
Command ID2
Command ID3
Command ID4
Command ID3

Command ID%
Command ID7
Command ID3
Command ID%
Command D10 =t
Command ID11
Command ID12 v

[Read Unique Identifier:
Fetums Device Type, revision levels and Device ID.

OK Cancel

Note: The same command can only be configured once in one node.
4. Delete command: Select a command and then delete it.

5. Copy node: Select an existing node and copy the node. The commands under the node will be copied at the

same time.

6. Paste node: Select the HART Channel or an existing node and paste the node. The pasted node has the same

parameters with the copied node.
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5.5 The Operation of Configuration Interface
5.5.1 Ethernet Configuration

5.5.1.1 EtherNet/IP

Click the Ethernet in the equipment view interface, this will display the configuration view interface as follows:

T Untitled - SST-HI-CFG -- GT200-HT-E|

File Edit Tools View Help

G 8 it = £ ] & 2 E ®& @ @ 5]
New Save Open el Nod : . Upload Download AutoMap  Confict  Memory Diagnose  Scan  Export Excel
Device |Configuration
o Type of Protocol |EtherNetIP
-3 HART Chamnel IP Assignment Static
IP Address 192.168.0.11
B Node(0’
e e() Subnet Mask 255.255.255.0
3 Click to add a command Default Gateway 1921680 1
DNS1
DNS2
VendCode 1376

IP Assignment: Static, DHCP

IP Address: Set the IP address of the device.

Subnet Mask: Set the subnet mask of GT200-HT-EL.
Default Gateway: Set the gateway address of the device.
DNS1/ DNS2: Reserved.

VendCode: VendCode can be modified according to requirements. The input range is from 1 to 65535.Default
value: 1376.

5.5.1.2 Modbus TCP Server

Click the Ethernet in the equipment view interface, this will display the configuration view interface as follows:
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i+ Untitled - SST-HI-CFG -- GT200-HT-E|

File Edit Tools View Help

G ] B = £ o & 2 E ®& @ @ 5]

New Save Open . Upload  Download AutoMap  Conflict  Memory Diagnose  Scan  Export Excel

Device |Configuration
w Type of Protocol Modbus TCP Server
-3 HART Channel 1P Assignment Static
&8 Click 10 add a node IP Address 192.168.0.11

Subnet Mask 255.255.255.0
Default Gateway 192.168.0.1
DNS1
DNS2
Enable Unit ID Disable
Unit ID(1-247)
Function Code of Modbus TCP Client Reading Data 04 Read Input Data. 03 Read Back Output Data
Starting Address of Read-Only Register (Input Data) 0
Starting Address of Read/Write Register (Output Data) 0

IP Assignment: Static, DHCP
IP Address: Set the IP address of the device.
Subnet Mask: Set the subnet mask of GT200-HT-EI.
Default Gateway: Set the gateway address of the device.
DNS1/ DNS2: Reserved.
Enable Unit ID: Enable Or Disable are the 2 available options.
Enable: As a Modbus TCP server device, the gateway can manually set the value of its server ID address.

Disable: The server ID address value of the gateway as a Modbus TCP server device is arbitrary and can be
adaptive to the Modbus TCP Client.

Function Code of Modbus TCP Client Reading Data:
Modbus TCP Client equipment can choose to use 04 or 03 function code to read the HART device data (input data)
collected through the gateway.

It can also read back the data output to HART (output data).

Starting Address of Read-Only Register (Input Data):
The gateway is used as Modbus TCP server to support the client to read the starting address of the input data using

the 04/03 function code.
It is necessary to fill in the protocol address (base 0) format here, and displayed in decimal. Range 0-64736.

For example:
04 function code: The PLC address format is 30001, then you need to fill in it as the protocol address format 0.

03 function code: The PLC address format is 40001, then you need to fill in it as the protocol address format 0.
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Starting Address of Read/Write Register (Output Data):

The gateway is used as Modbus TCP server to support the client to write the starting address of the input data
using the 06/16 function code. Using the 03/04 function code to read the starting address of the output data.

It is necessary to fill in the protocol address (base 0) format here, and the decimal number is displayed. Range :
0-65036.

For example:
04 function code: The PLC address format is 30001, then you need to fill in it as the protocol address format 0.

03 function code: The PLC address format is 40001, then you need to fill in it as the protocol address format 0.
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5.5.2 HART Configuration

5.5.2.1 HART Channel Configuration View

Click the HART Channel in the equipment view interface, this will display the configuration view interface as

follows:

=

I+ Gateway Configuration Software SST-HI-CFG -- GT200-HT-El

File Edit Tools View Help

G ] i = ] o & oy E ®& @ @ 5]

New Save Open e Upload Download  AutoMap  Conflict Memory  Diagnose Scan Export Excel
Device |Configuration
[ Ethernet HART Master Type | Primary Master
[efmm] HART Channel HART Network Point-to-Point
2§, Node(0) Coma.nd Retransmission Times 3
Polling Enable
(e Command ID1 Delay between Polls 256
[ Command ID3 Response Timeout 256
Device Action after Response Timeout Limit | Clear
Consecutive Response Timeout Limit 3

Note: When "HART network" is selected as "Point-to-Point". the gateway can only connect to one HART slave with address 0.

Info  News

HART Master Type: Primary master, Secondary master
HART Networks: Supports two HART Network: Point-to-Point and Multi-drop. The gateway can communicate

with the HART slave device with 0 as its address in Point-to-Point mode.
Command Retransmission Times: Select the number of retransmitting a HART command: 0-5.
Polling: Determines if the polling function will be used, "Enable" means that the polling function will be enabled.

Delay between Polls: Set the time of the polling command (The time interval from a command to send to start
the next command) with the range of 256 - 65535ms.

Response timeout: Set the maximum time that the gateway waits for the slave device to respond, ranging from
256 to 65535 ms.

Device Action after Response Timeout Limit: Clear HART input data or not when number of timeout is more
than value of parameter "Successive Response Timeout for N times". Choose whether to clear the HART input
data buffer or keep it unchanged when the number of response timeouts exceeds the value of the "Consecutive

Response Timeout Limit" parameter.
Clear: Set the data to zero.
Hold: Keep the data unchanged.

Consecutive Response Timeout Limit: This parameter specifies the number of consecutive response timeouts
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required before clearing the HART input data buffer. It is effective when the value of the "Device Action after
Response Timeout Limit" parameter is set to "Clear". Range: 1-14.

5.5.2.2 Node Configuration

Choose to click "Click to add a node" or select "HART Channel" and click "Add Node" in the toolbar, or
right-click "HART Channel" and click "Add Node" to add nodes in the HART channel.

T Gateway Configuration Software SST-HI-CFG — GT200-HT-El ik
: Fle Edit Tools View Help Fre E‘I‘hme‘t
T U IO T i
New Save Open Add Node | Del Mode  Add Cm el Crnd Upload Click Add 'N'D-de
Device Configuration d;l‘ Delete Mode
.53 Ethernet HART Master Type Add d
EEmHART Channel HART Network £ Comman
o Command Retransmission Times
-4 Click to add a node Polling O E‘l ste Comman d
Delay between Polls
Response Timeout Lo Py NDdE
Device Action after Response Timeout Limit
Consecntive Response Timeout Limit Paste NDdE

In the HART Channel, after adding a node, select the node:

=

File Edit Tools View Help

i 8 B E ] & & 9 B ®@ & @ @ 8

New Save Open A - DelNode AddCmd ©clCmc  Upload Download AutoMap  Conficc  Memory Diagnose  Scan  Export Excel
Device |Configuration
[ Ethernet HART Slave Address 11
G0 HART Channel
A
{5 Command ID1
~f Command ID3

HART Slave Address: "Point-to-Point" mode: The slave address can only be 0.
"Multi-drop" mode: The slave address can be 1 to 63.
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5.5.2.3 Command Configuration

Choose to click "Click to add a node" or select "HART Channel" and click "Add Node" in the toolbar, or
right-click "HART Channel" and click "Add Node" to add nodes in the HART channel.

x
i Gateway Configuration Software SST-HI-CFG -- GT200-HT-El H
Fle Edit Tools View Help A Ethernet
& &= 5 = ch b T =-E3 HART Channel
New Save Open 4 = Del Node | Add Cmd & Upload
RN Add Node
Device \Configuration :
] Ethernet HART Slave Address - C Delete Node

£ HART Channel

B v0de(0)] Add Command
- Click to add a command BelteCrimnnsare

Copy Mode
Paste Node

After adding commands under a node, select the command:

way Configuration Softwars T-HI-CFG -- GT200-HT-El

File Edit Tools View Help

G 8 G = Lo 2 5 2 E ® B @ @ 5]

New Save Open A e Del Node AddGr DelCmd  Upload Download AutoMap Conflict  Memory Diagnose  Scan  Export Excel
Device |Configuration
(3 Ethernet Configuration Mode |Advanced
-3 HART Chamnel Mode of Outputting Commands Polling
J\ us tartmg ess ata
=] Command D] Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Configuration of Receiving Data I Configuration
Command Index 0
Device EConﬂguratim
3 Ethernet Configuration Mode Basic
© ) HART Channel Mode of Outputting Commands | Polling

& Node(D) Memory Starting Address of Sending Data 3000

EtherNet/TP Starting Address of Sending Data 3000
~fal] Command D1 Length of Sending Data (BYTE) 0

Length of Sending Data (WORD)
Memory Starting Address of Receiving Data 0
EtherNet/IP Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 0
Length of Receiving Data (WORD) 0
Command Index 0

Configuration Mode: Basic and Advanced (2 available options).

Mode of Outputting Commands: Mode of Outputting Command:
Polling: Send the command periodically.
Change of State: Send the command when the data in the output data buffer changes.
Initialization: Send the command only when power on.

Disable: The command will not be sent.

Memory Starting Address of Sending Data: Set the memory starting address of output data i
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the range is 3000-4499.

EtherNet/IP/Modbus TCP Starting Address of Sending Data: The starting address of the EtherNet/IP/Modbus
TCP master station to send data: 3000-3255.

Length of Sending Data (BYTE): Used to set the length of output data by this command.

Length of Sending Data (WORD): The property is automatically calculated by the gateway, used for user
checking output data length, 1 word=2 byte.

Memory Starting Address of Receiving Data: Set the memory address of input data by this command. The
response data only includes data area of the HART frame.

EtherNet/IP/Modbus TCP Starting Address of Receiving Data: The property is automatically calculated by
the gateway, used for register addressing.

Length of Receiving Data (BYTE): Set the length of input data by this command.

Length of Receiving Data (WORD): The property is automatically calculated by the gateway, used for user
checking output data length conveniently, 1 word=2 byte.

Command index: The property is automatically calculated by the configuration software, it indicates the index in
the configured command list this command belongs to.
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5.5.3 Conflict Detection

The data is stored in the gateway’s buffer. To check if there are conflicts in the data mapping address, open the

conflict detection window by clicking the "Conflict" icon.

Conflict Detection

------ - Ethemet

£ (7153 HART Channel

é--- Node(1)

Send-data-memory

anaz

3064
3096
3128/
3160

3182

3224
3256
3288/
3320

3362

3384

[0 1 2 3 45 6 17 8 9_10_11_12_13_14_15_16_1?_18_19_20_21_22_23_24_25_26_2?_28_29_30_31ii'
3000,

|

BEeceive-data-memory

0000 -------------------

0032

0064

0098

0128

0160

0192,
0224

0256

0288

03z0

0362
0384

Unused B vaia B conict | Exceeded B setected

2| 3] 4 5| 6] 7| 8 9101112131415161?1819202122232425262?28293031:|

Each grid represents one byte address.

Green: Read command is shown in input mapping area, it will be in green without conflict.

Yellow: Write command: When the address mapping area is located in the input area, it will be in yellow without

conflict.

Blue: When the address mapping area is located in the output area, it will be in blue without conflict.

Red: In the input area or output area, when different commands occupy the same byte, this byte area will be in

red.
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5.5.4 Show Memory Data

The Memory function in SST-HT-CFG can show the data exchange inside of the gateway. Users can use this
function to debug the HART fieldbus without needing an EtherNet/IP or Modbus TCP device. The operating steps

are as follows:

1) Ensure that the GT200-HT-EI’s function bit of configuration switch is in the ON state and the mode bit of
configuration switch is in the OFF state, restart the gateway. Then the GT200-HT-EI is in the debug mode.

2) Use a network line to connect the GT200-HT-EI’s RJ-45 port and a computer.

3) Open the show memory data window by clicking the "Memory" icon.

Memaory data x
Input data
Addr 00 01 02 03 04 05 06 07 08 0@ 10 11 12 13 14 15
Save EF |F5 |44 69 |BF |F5 44 |69 |FF |FF |41 |47 00 |1C |42 |C% f]
o0 o0 |00 00 00 00 |00 00 (00 00 00 00 00 |00 |00 o0
o0 o0 oo @0 00 oo (o0 o0 |00 00 00 00 (00 00 00 |00
o0 o0 oo o0 o0 00 |00 o0 00 00 00 00 |00 00 |00 |00
o | | | | | | | ]
Output data
Addr 00 01 0 03 04 05 06 07 08 0 10 11 12 13 14 13
" o0 o0 |00 |00 00 00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 iI
o0 (o0 (oo (00 o0 00 (00 00 |00 (00 00 (00 |00 |00 |00 OO
Load o0 o0 |00 |00 00 00 (00 00 |00 00 00 (00 00 |00 (00 00
o0 oo oo oo o0 (oo (o0 o0 |00 00 |00 00 |00 00 00 |00
Send .'..i
Stop
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5.5.5 Diagnose

Through this function, users will know which device is not communicating. The execution condition of
configured commands, data transmission of the gateway and the displays of certain command’s operating. Steps
are as follows:

1) Ensure that the GT200-HT-EI’s function bit of configuration switch is in the ON state and the mode bit of
configuration switch is in the OFF state, restart the gateway. GT200-HT-EI is in the debug mode.

2) Use a network line to connect the GT200-HT-EI’s RJ-45 port and a computer.
3) Open the Diagnose window by clicking the "Diagnose" icon.

Click on the "HART Channel" in this interface, it will show the status of the HART fieldbus part on the right.
Press the "Refresh" button, this will update the data once. Click on "Periodically refresh”, to have the software
update the data every 500ms.

Diagnose 2
Ttem Value
&4 Node(0) System State machine WAITACK
Eequest times 6
Fesponse times 228
Error times 0
Operation
Refresh Feset Penodically refresh
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Click Node (x), it is shown as below:

It shows the response status of the configured commands.

Click "Refresh" this will refresh these command status, "Periodically refresh" will refresh the command status

once.
Diagnose x
=+ 4% HART Channel T i
s Hode() Command D1 Eesponse correct
Command ID3 Eesponse correct
Operation 3
Refresh Reset Peniodically refresh

Double clicking the commands will show their command information, command ID03 can start data input.

Command 10 data >
Ttem Value
Primary Variable 934.998001
Edit Secondary Variahle 20999998
Tertiary Variable 100.000160
4th Variable 0.000000
Refresh
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5.5.6 Scan

The slave scan function can help users to check the HART slave address and modify the slave address. Steps are
as follows:

1) Set the configuration DIP switch on the GT200-HT-EI to 1-ON 2-OFF, which will set the gateway into
debug mode.

2) Use a network cable to connect the GT200-HT-EI to a computer.

3) Open the slave scan window by clicking the "Scan" icon.

Slave Scan *

Scan range: Eto

Sl " Long Address 'Company ID i-l
45.C7-00-59-05 69

i
Attention: When scanming for slave devices, please ensure that only
one master is connected to the network.

The scan is complete! Stop .- Start |
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Click "Start" in "Slave Scan" interface, it will show the short address, long address and ID of HART slave devices
which are connected to the gateway.

Move to the relevant device and right click it, and click "Modify Slave Address" will show the "Modify slave
address" interface, input the address you want to change in the "Modified to" text.

Slave Scan *
Scan range: III to
Slave Address | Long Address | Company ID ﬂ
4507-00-59-05 A9

Modify Slave address
Cancel

Attention: When scanning for slave devices, please ensure that only
one master is connected to the network.

The scan is complete! Stap | start |

Maodify Slave Address *
Slave Address: Amended to:
63
Cancel | Modify

After modification, the HART slave address has been modified, the gateway must be restarted.

@ Modified successfullyl
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5.5.7 Modify Device ID

The modify device ID function can help users to check the Device ID, let the user know the currently selected
GT200-HT-EI device ID value, and can modify the value. Steps are as follows:

1) Turn the GT200-HT-EI configuration (operation) DIP switch to "ON", and then power on again. At this point
the GT200-HT-EI is running in configuration (run) mode.

2) Connect the network card interface of GT200-HT-EI to the computer.

3) Click "Tools -> Modify Device ID", and the device search interface will pop up.

Modify Device ID >
Device ID: Amended to:
63333 0
| Cancat | | Moy J

5.5.8 Conversion Tools

In the "Tools" menu, there are two practical tools: They are used to switch between IEEE754 and PACKED
ASCII conveniently.

Packed ASCIHI Translate x
Uncompressed data Compressed data
TECH jnsocs
= F—
ASCI Hex
IEEE7 54 floating-point number conversion *
Single precision floating-point 4 bytes hex data
number
=
0.00071 SAZAIF4B
o=
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5.5.9 Hardware Communication

5.5.9.1 Ethernet Configuration

The hardware communication menu items are as follows:

Tools  View Help

Upload Config
Diownload Coﬁﬁg
AutoMap

Conflict Detection
Show Memary Data
Diagnose

Scan

Export Excel
Modify Device ID

Packed ASCIH Conversion
IEEE 754 Conversion

5.5.9.2 Upload Configuration

Choose upload configuration, it will pop up the dialog box of searching equipment:

Search Device

et

Mo. Modsl IP Address MAC Address Firmware version  Type of Protecol Status
1 GT200-HT-EI 192168082 64-EA-C5-12-00-B3 8 by EtherNet/ TP Run enable remote configuration
Upload Refresh IP Search

Select the equipment you want to configure and click "Sign In" to enter into the upload dialog box. Upload the

configuration information from the equipment to the software as shown below:

www.SSTAutomation.com
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5.5.9.3 Download Configuration

The operation of download configuration is the same as upload configuration:

Search Device x
No. hdopdel IF Address MAC Address Firmware version ~ Type of Protocol Status
1 GT200-HT-EI 192168082 64-EA-C5-12-00-B3 17 EtherNet/ TP Bun enable remote configuration
Dovnload IP Search Cancel
oried [

Note: Before downloading, please confirm all configurations have been completed and right.

5.5.10 Open/Save Project

Select "Open" to open an existing configuration project:

Select "Save" or "Save As..." to save the configuration project as a *.xml file.

5.5.11 Export Excel

New

Open...

Save

Save As...

Exit

File Edit

Mew

Tool

Open...

Save

Save As...

Exit

The configuration can be exported as a table.

Please confirm that Microsoft Excel is installed on your computer before using this function.
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Tools View Help
Upload Config
Download Config
AutoMap
Conflict Detection
Show Memory Data
Diagnose
Scan
Modify Device ID
Packed ASCII Conversion
IEEE 754 Conversion
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6 Working Principle

6.1 Data Exchange

Data exchange between HART and EtherNet/IP or Modbus TCP via GT200-HT-EI is established based on
“mapping”. There are two data buffer areas in the GT200-HT-EI: One is the EtherNet/IP or Modbus TCP network
input buffer and the other is the EtherNet/IP or Modbus TCP network output buffer. The received data from the
HART instruments will be mapped to the input buffer for the EtherNet/IP or Modbus TCP scanner reading. The
output data from EtherNet/IP or Modbus TCP scanner will be mapped to the output buffer, then the GT200-HT-EI
will write the output data to the HART instruments.

For more details and examples, please refer to Chapter 5.5.3.

GT200-HT-EI Input Buffer | | GT200-HT-EI Output Buffer
0000H 0000H
Instruments 0002H 0002H Scanner
0003H 0003H
EtherNet/IP . 0004H 0004H -l HART
0005H 0005H
Scanner Instruments
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6.2 Flowchart of Executing One HART Command

Current
command

Initialization

out? Input Data
output?

Output Data

A A
Data

State

A

y

Data

\ 4

Polling output?

Execute command

Quit

\ 4

A
Request Response
Change-of-state
output?
\ 4
Field

The next Any tri 9 instruments

command ny triggers?
www.SSTAutomation.com 46 SS (@M\/l



GT200-HT-EI
HART/EtherNet Gateway

User Manual L B

7 EtherNet/IP Connection Parameters

Connection parameters the adapter provides are as below:

Parameters et e 64 Bytes 128 Bytes 256 Bytes
Input Instance 102 112 122
Output Instance 101 111 121
Configuration Instance 103 113 123

Notes: The Input data size should include a 4-byte status. For example, when using the 256-byte parameters, the
input size should be 260 bytes.

Take configuration parameters of Studio 5000 Logix as an example:

New Module X
Type: ETHERNET-MODULE Generic Bthemet Module
Viendor: Rockwel Automation/Allen-Bradiey
Parent: ENET
f Connection Parameters
Name |SSTGatew
_ - l Assembly |
Description: Instance Size:

Input 122 | [es 2] gaew)
| o EIRCEEED)

Comm Format: Data - DINT 5 1 -
Configuration: | 123 10 - (Bbe
Address / Host Name . l— ;
@IPAddress: | 192 . 168 . 0 . 10 ‘ tatus Input
(O Host Name:
[] Open Module Properties Cancel Help

www.SSTAutomation.com 47 SS (@ MV|



GT200-HT-EI
HART/EtherNet Gateway

User Manual L&

8 How to Read/Write 1/0 Data

The following RSLogix 5000 example will describe how to read/write I/0 data.
8.1 Implicit I/O Messaging Connection Method (Recommended)

The following Studio 5000 Logix example will show how to connect using Implicit I/O Messaging.

First, right click on the EtherNet/IP scanner module and click "New Module", as shown below:

File Edit Wiew Search Logic Communications Tools Window Help

Lt - C R G V[ % pE e o B

ok = I “  Path: <none> % o= A

i mio Offline [, MoForces F_ Mo Edits I+ | Redundancy B

Controller Organizer * 0 x

4 Controller Controller
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 % MainTask
B L MainProgram
Unscheduled
b Motion Groups

4 Assets
e Logical Model
4 I/0 Configuration

4 B3 1736 Backplane, 1756-A10
[& [0] 1736-L71 Controller

Mew Module..,

== Ethernet

Discover Modules...
¥ Cut Ctrl+X
|0 Copy Ctri=C
&) Paste Chrl+V

Paste Special...
Delete Delete

Cross Reference Ctri=E

Launch RSMetWorx
Audit Network:

Export Module...

Include in Tracking Group

Properties Alt+Enter

Print 4
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In the pop-up dialog box, search for "GENERIC ETHERNET", choose "ETHERNET-MODULE", and click

"Create" as shown below:

Select Module Type

Catalog  Module Discovery Favorites

ETHERNET-MODULE Generic Bthemet Module Rockwell Autom... Communication
ETHERNET-SAFETY-STAN... Generic BtherNet/IP Safety and Standard Module Rockwell Autom...  Safety,Other

[GENERIC ETHERNET | Clear Filters | [Hide Fiters 2 |
A Module Type Category Fiters Ll Module Type Vendor Fiters Lt
20 - Comm-ER Advanced Energy Industries, Inc.

Analog Cognex Corporation

CIP Metion Safety Track Section Dialight

Communication w |[¥] Endress+Hauser W

< > <

Catalog Number Description Wendor Category
ETHERNET-BRIDGE Generic EtherMet/IP CIP Bridge Rockwell Autom...  Communication

[ Clese on Create Create | Close

3 of 712 Medule Types Found Mcl to Favorites

= He|p

Configure relevant information in the pop-up window, as shown below:

New Module x
Type: ETHERNET-MODULE Generic Ethemet Module Set C ication P
Ve : Rockwel A ation/Alen-Bradiey et Communication Parameters.
Pl ENET Please refer to chapter 7.
i Connection Parameters
Name: |SSTGatew
L v \ Assembly .
Description: | Instance | Size:
Set the name. Input ‘ 122 . ‘ 65 o (32b0)
owpt: 121 | [64 [ @oew)
Comm Format: Data - DINT v Conk - [123 1 [19 =] @o)
Address / Host Name :
@ IP Address: | 132 . 168 . 0 1-::‘
O Host Neme: IP address of the SST gateway.
[ Open Modue Propetties = e

In the above picture, the module information needs to be configured includes:
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In the above picture, the module information needs to be configured includes:

Name: The name of the added EtherNet/IP device module.

Comm Format: Configure data types such as DINT, INT, SINT, REAL and etc. After
confirmation, this cannot be changed. To change data types, a new module
must be created.

IP Address: Set the IP address of the added EtherNet/IP device module (The IP address
of GT200-HT-EIL, which is configured by the software SST-HI-CFG).

Connection Parameters: Set the Connection Parameters for communication. For more details, please

refer to the beginning of Chapter 7.

Note: "Size" (configured bytes) in the image above should be the consistent with relevant input and
output bytes of the instance in the above chapter.
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Click "OK", set the scanner polling time interval in the pop-up dialog box, the default is 10ms, as shown below:

7 Module Properties Report: ENET (ETHERMET-MODULE 1.001) ;

General Connection” | Module Info

Requested Packet Interval (RPI): 10.0E{ms  (1.0- 3200.0ms)
[ Inhibit Module
] Major Fautt On Controller f Connection Fails While in Fun Mode

] Use Unicast Connection over EtherMet/IP

Module Fault

Status: Offine [ok ] cancel [[ moy | [ Hep

After setting this interval, click "OK" to save.
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To view the output data, first double click the "Controller Tags" tree. Then expand the "SSTGateway:O" tag as
shown below:

File Edit View Search Llogic Communications Tools Window Help

Lo e ega el viem e 2 g Ga 02
B RUN T . :
= oK |~ Pt <roes % & A i iF 4 4F Ay
:lE;o‘e""Smgﬁ Offline B |No Forces b | NoEdits 2 ASirangy | ‘Favorites ” AGG-On  PantPAx  Gafely Alarme BRI TmenCounter InpubOutpul  Compars  Comput
Controller Organizer w 1 x W < Controller Tags - Controller(controllen) %
a5 Scope: | [Contoler o s 41 Tags -
4 = Controller Controller - - =
ortilict T Name =z)~ Value Force Mask Style DataType Description Constant
Controller Fault Handler b S5TGateway:C {wd {od AB:ETHERNET_MODU... =
Power-Up Handler b SSTGateway:| =1 {od AB:ETHERNET_MODU... O
4 W laks 4 SSToateway:D o} I AB:ETHERNET MODU.. O
4 £ MainTask
b L MainProgram 4 SS5TGateway:0.Data {u {.} Decimal DINT[124]
Unscheduled b SSTGateway:0.Data[0] 0 Decimal DINT
b 1 Motion Groups b SSTGateway:0.Data[1] 0 Decimal DINT
b Assets
b SSTGateway:0.Data[2] 0 Decimal DINT
H. Logical Model aien L DalalC] i)
4 - 1O Configuration b SSTGateway:0.Datal3] 0 Decimal DINT
4 9 1756 Backplang, 1756-A10 b SSTGateway:0.Data[4] 0 Decimal DINT
[ 01 1756-L71 Controller b SSTGateway:0.Data[5] 0 Decimal DINT
4§ [1]1756-ENET/A ENET
g b S5TGateway:0.Datal6] 0 Decimal DINT
f] ETHERNET-MODULE 55TGateway b S5TGateway:0.Data[7] 0 Decimal DINT
f 1756-ENBT/A ENET b SSTGateway:0.Data[8] 0 Decimal DINT
b S5TGateway:0.Datal2] 0 Decimal DINT
b SSTGateway:0.Data[10] 0 Decimal DINT
b SSTGateway:0.Data[11] 0 Decimal DINT
b S5TGateway:0.Data[12] 0 Decimal DINT
b SSTGateway:0.Data[13] 0 Decimal DINT
b SSTGateway:0.Data[14] 0 Decimal DINT
b S5TGateway:0.Data[15] 0 Decimal DINT
b SSTGateway:0.Data[16] 0 Decimal DINT
b SSTGateway:0.Data[17] 0 Decimal DINT
b S5TGateway:0.Data[12] 0 Decimal DINT
b SSTGateway:0.Data[19] 0 Decimal DINT
b SSTGateway:0.Data[20] 0 Decimal DINT
b S5TGateway:0.Data[21] 0 Decimal DINT
b SSTGateway:0.Data[22] 0 Decimal DINT
b SSTGateway:0.Data[23] 0 Decimal DINT
b SSTGateway:0.Data[24] 0 Decimal DINT
b SSTGateway:0.Data[25] 0 Decimal DINT
b SSTGateway:0.Data[26] 0 Decimal DINT
b S5TGateway:0.Data[27] 0 Decimal DINT
b SSTGateway:0.Data[28] 0 Decimal DINT

[2= Controller Grganizer Eﬁbmgwtal Organizer 4|+ Monitor Tags £ Edit Tags /
B Search Results Iy Watch

Include Tag Members In Sorting

The SSTGateway:O data tag represents the corresponding output data addresses of the SST Gateway.

www.SSTAutomation.com 52 @



GT200-HT-EI
HART/EtherNet Gateway

& File

D W e

Edit View Search Logic

Communications
& el )| I | ]

Path: <none>

fl. NoForces

> B x

Tools

User Manual

window  Help

P No Edits | Redundancy

Centroller Controller

# Controller Tags
Centroller Fault Handler
Power-Up Handler

a Tasks

4 £ MainTask
b L, MainProgram
Unscheduled

b 15 Motion Groups

b i Assets
T, Logical Model

4 1/0 Configuration
4 B9 1756 Backplane, 1756-A10

[0] 1756-L71 Controller
4 [ [1]1756-ENBT/A ENET
4 £ Ethernet

f 1756-ENBT/A ENET

[l search Results Iy watch

antroller Organizer JTNETTERelEUTEe

8 ETHERNET-MODULE SSTGateway

<0 Controller Tags - Controller(controller) %

"Favorites

Pl G

R o U

Add-On  PlantPAx

Safety Alarms Bt

Timer/Counter  Input/Output  Compare

Scope: | TContrller | Show: |41 Tags

Name
‘
SSTGateway:.Data[0]
SSTGatewayd.Datal 1]
SSTGateway:.Data[2]
SSTGateway:..Datal3]
SSTGatewayi.Data[4]
SSTGatewayd.Datal5]
SSTGateway:.Data[6]
SSTGateway:..Datal7]
SSTGatewayi.Data[8]
SSTGatewayd.Datal9]
SSTGateway:l.Data[10]
SSTGateway:.Datal11]
SSTGateway:l.Data[12]
SSTGateway:.Data[13]
SSTGateway:.Data[14]
SSTGateway:.Datal15]
SSTGateway:L.Data[16]
SSTGateway:.Data[17]
SSTGateway:|.Data[18]
SSTGateway:.Datal19]
SSTGateway:..Data[20]
SSTGateway:.Data[21]
SSTGateway:.Data[22]
S5TGateway:.Datal23]
SSTGateway:l.Data[24]
SSTGateway:.Data[25]
SSTGateway:|.Data[26]
SSTGateway:.Datal27]
SSTGateway:l.Data[28]
SSTGateway:.Data[29]
SSTGateway:.Data[30]
SSTGateway:.Datal31]

-

v v v v v W VY YV VYV VY VYY VYV VYV VVw T VT WV
ol olole ol ololel o ol lela o ool e elae ool o ole o o oo

# Force Mask

+ Style
{u} Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

Decimal

Data Type
DINT125]
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT

Description Constant

4 » '\ Monitor Tags £ Edit Ta

The SSTGateway:I data tag represents the corresponding input data addresses of the SST Gateway.

Please note that the first 4 input bytes are used to display the status bytes of the SST Gateway. See Chapter 6 for

more details.
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8.2 Explicit MSG Connection Method

The following Studio 5000 Logix example will describe how to read/write EtherNet/IP data using explicit MSG

messaging.

8.2.1 Read MSG Instruction Block

To start, create a new project in "Offline" mode. Then under "Controller Tags", add two new tags named
"ReadTag" and "ReadData" as shown below:

% File Edit View Search Llogic Communications Tools Window Help

oemlscniofoiel e

RUN

oK & I 7 Path: <none> T
Energy Storage
imrio Offline [ NoForces F_ Mo Edits > Redundancy
Controller Organizer v 7 x W < Controller Tags - Controllerfcontroller) % n
g s Scope: | [Cortroler | Show: |4 Tgs
4 Controller Controller

s . -2~ | Value
Controller Fault Handler IO Newlag:: i I

Power-Up Handler Manitor Tags
4 @l Tasks Edit Tags
4 7% MainTask 7
b L MainProgram e
Unscheduled Dpeitlans
.4 Motion Groups Print b
b1 Assets )
e Logical Model
4 = /0 Configuration

4 B9 1756 Backplane, 1756-A10

[t2 [0] 1756-L71 Controller

4 ] [111756-ENBT/A ENET
£ Ethernet

Set the data type of "ReadTag" as "MESSAGE":

New Tag X
Hame: ReadTag | E Create |vi
e S
e o Select Data Type X
Help
Lzage: <controller>
Type: Base ] Connection ... MMC =
P
Alias For: MODHLE o
MOTION_GROUP
Data Type: |MESSAGE |: = MOTION_INSTRUCTION
MOVING_AVERAGE
i MOVING_STD_DEV
onnection: M1l TIDI CYCD ¥
Scope: | [B Controller v | Aray Dimensions
Extemal ; D 2 (B
Access: il = 0 S 0 - ) =
Style: =
[ Constant [[] Show Data Types by Groups
Sequencing
[]0pen MESSAGE Corfiguration
Open Parameter Connections
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Set the data type of "ReadData" as "SINT", then set the Array Dimension "Dim 0" to match the Input Data Size.

Refer to the connection parameters from the beginning of Chapter 7:

MNew Tag *
Name: ReadData | E Create |vi
Description: [ |
i Select Data Type *
Help Data Types:
[SINT[496] | [ ok |
Usage: |<coniallrs Al | Cancel
B : SPLIT_RANGE
Type: | Base ~ | | Connection...
| STRING Help
: . STRING_16 B
Alias For:
STRING_32
Data Type: |5|NT[4551 | THRS_ENHANCED
TIMER
Parameter
Carcicinn: TOTALIZER %
TWIN LIAKID DK S TATIOVRL
5 2 | 2] | . :
cope [ Cortroller v Tarrss Domezsiin
Extemal | Read/Wirite R Dir 2 Dim 1 Dim 0
freass Llhatanldbic | - = | 5
. . 0 : fo =] |49 =
Style: | Hex ~ —
[]Constant [ Show Data Types by Groups
Sequencing
Open Configuration
Open Parameter Connections
% File Edit View Search logic Communications Tools Window Help
AT G Y [ e GG
Sl et none> Hom g e dE A G
E offline (A b Mo edits FLETre | ‘Favorites  ASG-On  PEmPAx  Salely Alms Bt TwenCounler InputOulpul  Compare  ComputeiMaln | Movel
Cantotcr Organizer - 2 % [ 2 contotertas - contorenconroren [
a = Scope: | [Convoler | Show: [Al Taos «[x
4 - Controller Controller B —
Name 2|+ Value + Force Mask « Style Data Type Description Constant
Controller Fault Handler b TimerScan Ll {3 TIMER O
Power-Up Handler \» ReadTag | L [ MESSAGE ]
40 Tasks
pi b ReadData {ol {..} Decimel SINT[426] [m]

b L MainProgram
Unscheduled
b 1 Mation Groups
b Assets
T, Logical Model
4 1 1/0 Configuration
4 B3 1756 Backplane, 1756-A10
[E2 [0] 1756-L71 Controller
4§ [1]1756-ENET/A ENET
Zx Ethernet

4 ¥\ Monitor Tags AEdiTags / <
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Right click on "ReadTag", select "Configure "ReadTag" as shown below:

File Edit View Search logic Communications Tools Window Help

semlalvaaoe  ces s klkEkd G

= i s

=06 I° P <none> % d B e e e i o

x Favorites AGE-0n _PanFAx Saiely AR BY TrerContsr mpulOuul Compare  Compit

. NoForces P NoEdits | Redundancy

ALl © Controller Tags - Controller(controlien)  x [} e Properties: Local:1 (1756-ENBT 5.001)

Scope: | [iContoler | show: [ Tags -]
4 . Controller Controller
OIS Name =5l Value + Farce Mask « style Data Type Description Constant
Controller Fault Handler P ReadTag O Nen P~ MESSAGE 0
Power-Up Handler > ReadData i - SINTIS00] O
4 Tasks | Edit'ReadTag"
el ) Edit ‘ReadTag Properties At-Enter
b L MainProgram = v
Configure ‘ReadTag ctri-1

Unscheduled
b 1 Motion Groups
b Assets Edit ‘ReadTag" Description ctrep
¥, Logical Model

Edit MESSAGE" Data Type

4 21 1/0 Configuration o to Cross Reference for ‘ReadTag” cti-e
4 69 1756 Backplane, 1756-A10 GO to First Destructive Reference for “ReadTag” Ctrl-Shift-E
[ 0] 1756-L71 Controller Go to Next Destructive Reference for
Ao —

GoTo ctisc
Toggle Bit cti=T

Force On

Force Off

Remove Force

% Cut Ctri+X
a copy atr-c
8 pae -

Paste Pass Through
Delete Delete
Find All ‘ReadTag™

Expand All ‘ReadTag™ Members Ctri=Plus
Collapse All ‘ReadTag” Members

4 \ Monitor Tags £ EditTags / | <

In pop-up window, configure the following settings:

Message Type: CIP Generic.

Service Type: Select "Get Attribute Single". The relevant service code will become "e (Hex)".
Class: 4 (Hex)

Instance: 122

Attribute: 3 (Hex)

Destination: Select the "ReadData" tag. The obtained data will be saved in this tag.

Message Configuration - ReadTag X

Corffiguration”  Communication Tag

Message Type: CIP Generic w
Type:
Source Length: i} = (Bytes)

' e (e Ctasa: (HEX) Destination ReadData -
Instance: 122 Attribute: (Hex) Herieni :NewTag...

3 Enable ) Enable Waiting J Start 2 Done Done Length: 0
2 Emor Code: Extended Emor Code: [] Timed Qut 4
Emor Path
Emor Text:

I == =R
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Select the "Communication" tab and click the "Browse" button. Then input the network path to connect to the
GT200-HT-EL

Enter the network path in the following format:
[EtherNet/IP Interface Name], 2 (Ethernet Communication), [GT200-HT-EI IP Address]

Then click "OK" to confirm:

S im

@ Path: [ENET, 2, 192.168.0.10 | Browse...

B " Message Path Browser x
Broa

Communi Path: [ENET.2.192.168.0.10) |

CIP ENET, 2, 152.168.0.10 :|
%IDT_IK =% . 140 Corfiguration :| [Octal]
=3 1756 Backplane, 1756-410
[con ----- [@ [0] 1756-L71 Controller Feciion
= § 1] 1756-ENBT/A ENET
e Ethemet

T =

) Enable

{23 Emor Code: Extended Emor Code: [ Timed Out
Emor Path: ENET, 2, 152.168.0.10

Ermor Text:

ok || canca || ooy Help
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Add a "MSG" command and select "ReadTag" as "Message Control" in the "MainRoutine" of "MainProgram" as

shown in the image below. This is a simple command which can send a read request. The user still needs to add
some logic commands to trigger this command in common program. For further details, please refer to Studio
5000 Logix reference material.

Download the program to the PLC and set PLC into "Online" state.

File Edit View Search logic Communications Tools Window Help

namlelyaaoe e anniBBY Gl GG

= o :

= ok |7 P <none> R&EB L s Ao O O >
= offine 1. R o lredngny Favorites AGEOn Alrms B TaerCounter WplOupM Campsre  ConpuieNial Wovelogcal FIeNRs FIRSWA St

MainProgram - MainRoutine X
o P2 b -

TimerScan.DN TON &

=/ = Timer TimerScan
Preset 100+
Accum 0«

TimerScan.DN
Message Control ReadTag | ... o—
15—
>i

ackplane, 1756-A10

[B [0 1756-L71 Controller

4§ [1]1756-ENBT/A ENET
&5 Ethemet

Click "Control Tags" and select "Monitor Tags". Expand "ReadData" to see that PLC can read Modbus TCP data
through the GT200-HT-EI gateway.
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8.2.2 Write MSG Instruction

Switch to "Offline" mode and add two new tags "WriteTag" and WriteData", under the "Controller Tags". Define

the type of "WriteTag" as "MESSAGE" and "WriteData" as "SINT[500]" as shown below:

% File Edit View Search Llogic Communications
Ayl || ] D
I RUN

oK i I 7 Path: <none>
Energy Storage
Offline [l NoForces

v 1 x

Tools Window Help

€

&

% T e [0 F

P

® &

F_ Mo Edits - | Redundancy

<7 Controller Tags - Controller{controller) n

Scope: | [Cortroler ~| show: [ Tags

4 Controller Controller

Controller Fault Handler I < NewTag.. Clabe I
Power-Up Handler Manitor Tags
4 Tasks Edit Tags
4 % MainTask e
b L MainProgram e
Unscheduled Dpeit e
.4 Motion Groups Print b
b Assets — ]
e Logical Model
4 1 1/0 Configuration
4 B3 1756 Backplane, 1756-A10
& [0] 1756-L71 Controller
4 ] [111756-ENBT/A ENET
£ Ethernet
Set the data type of "WriteTag" as "MESSAGE":
New Tag *
Name: WriteTag | E Create | Vi
e S
SR i Select Data Type X
Help Data Types:
MESSAGE | o]
Lsage: <controller= MESSAGE Cancel
: MINIMUM_CAFTURE
Type: Base ~ | Connection ...
2 MMC Help
: MODULE T
Alias For:
MOTION_GROUF
Fitn Fpes |MESSAGE | | MOTION_INSTRUCTION
MOVING_AVERAGE
Eammet_er . MOVING_STD_DEV
onnection: W
MIIl TIDI CVvCD
Scope: | [& Cortroller v | Aray Dimensions
Extemal ; Diirne 2 Dirn 1 D
Access: Hes Vhes =] 0 - 0 - i) -
Style:: = =
] Constant [[] 5how Data Types by Groups
Sequencing
[]Open MESSAGE Configuration
Open Parameter Connections

Set the data type of "WriteData" as

"SINT", then set the Array Dimension "Dim 0" to match the Output Data Size.

Refer to the connection parameters from the beginning of Chapter 7:
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MNew Tag *
Name: WriteData | Create |
Description: Cand
Help
Usage: <controller:
Type: :E;ase | | Connection,.
Alias For:
Data Type: ~ |SINTI4S2]
Parameter
Connection:
Scope: | B2 Controler vl
Extemal Read/Write v
Access: . -
Style: .Hex |
[ Constant
Sequencing
Open Configuration
Open Parameter Connections
File Edit View Search Logic Communications Tools Window Help
Semlelvanloel Jesslnrioe
Y] Path: none> % & B

offline fi. NoForces

b NoEdits

| Redundancy.

TIAN™ UAMDE DIk ST AT

Select Data Type x
Data Types:
|siNTI432] | [ ok |
Cancel
Help

Aray Dimensions
Dim 2 Dim 1 Dim O
0 o 492

[] Show Data Types by Groups

z0e | a (3 0F

AF 4F 4 A0 A

4 » Favorites” AddOn Alarms Bt TimerCounier

Toller Organizer Al ' Controller Tags - Controller(controlien) > [l [ETI et S E R TITRA

nputiOutput _ Compare

Compute/Math  MovelLogical FileiMise. |

4 Centroller Centroller
< Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £ MainTask
4 L MainProgram
&7 Parameters and Local Tags
MainReutine
Unscheduled
b 1 Motion Groups
b W Assets
The Logical Model
4 ] 1/0 Configuration
4 E31756 Backplane, 1756-A10
[ [0] 1736-L71 Controller
4 [ [1]1756-ENBT/A ENET
&5 Ethernet

www.SSTAutomation.com

Scope: | [EController | Show:[ 1 Tags ~[x
Name 5|« Value * Force Mask « Style Data Type Description Constant
b TimerScan 15 .} TIMER O
b ReadTag £ £} MESSAGE [T
b ReadDats T {..} Decimal SINT[496] [C]
b WriteTag =) 5] MESSAGE [T
b WriteDats {} {..} Decimal SINT[492] O]

4 » \ Monitor Tags A Edit Tags / ||«
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Enter into the "Monitor Tags" interface and input some data in the "WriteData" tag. This data will be outputted to
GT200-HT-EI through PLC. As shown in the image below, 0x10, 0x20, 0x30, 0x40, 0x50, 0x60, 0x70, 0x80 and

0x90 are the data that will be outputted.

| < Controller Tags - Controller(controller) ! MainProgram - MainRoutine

Scope: | [@ Contraller v| Show: |N| Tags

Name === Value * Force Mask * Style Data Type Description
P TimerScan £ ] TIMER
b ReadTag {d ok MESSAGE
b ReadData Tk )i Hex SINTL456]
b WriteTag {d {d MESSAGE
4 WriteData {} o} Hex SINT452]

b WriteData[0] 16#10 Hex SINT

b WriteData[1] 16#20 Hex SINT

b WriteData[2] 16#30 Hex SINT

b WriteData[3] 16#40 Hex SINT

b WriteData[4] 16#50 Hex SINT

b WriteData[5] 16460 Hex SINT

b WriteData[6] 16570 Hex SINT

b WriteData[7] 16480 Hex SINT

b WriteData[8] 16460 Hex SINT

b WriteData[9] 1600 Hex SINT

b WriteData[10] 16400 Hex SINT
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Collapse All "WriteTag™ Members

62

G Tags - C loutine
Scope: | [@Cortraller v| Show: ‘NI Tags
Name 5|« Value * Force Mask + Style Data Type
b ReadTag {.} it MESSAGE
b ReadData {ud {} Hex SINTL500]
b TimerScan e | { ] TIMER
b WriteTag I R = MESSAGE
: & NewTag... Ctri=W
b WriteData SINT[300]
Edit "WriteTag"
Edit "WriteTag" Proper‘tiﬁ Alt+Enter
Configure "WriteTag" Ctrl=1
Edit "MESSAGE™ Data Type
Edit "WriteTag™ Description Ctrl=D
Go to Cross Reference for "WriteTag® Ctrl=E
Go to First Destructive Reference for “WriteTag™ Ctri=Shift+E
Go to Next Destructive Reference for
Filter on "MESSAGE™
Go To.. Ctrl=G
Toggle Bit Chil =T
Farce On
Force Off
Remove Farce
& Cut Ctri=X
0l Copy Ctri+C
1 Paste Cirl=v
Paste Pass-Through
Delete Delete
Find All “WriteTag”
Expand All "WriteTag™ Members Ctri=Plus
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In the new pop-up window, configure the following settings:

Message Type: CIP Generic

Service Type: Select "Set Attribute Single", and the relevant Service Code will become "10
(Hex)"

Class: 4 (Hex)

Instance: 121

Attribute: 3 (Hex)

Source Element: Select "WriteData" tag, indicatiing that the data in the "WriteData" tag will
become the data PLC outputs.

Source Length: Use byte as unit, and this value should be less than or equal to the currently
selecting bytes which instance represents (Configured bytes number in
SST-HI-CFG).

Message Configuration - WriteTag >

Configuration®  Communication Tag

Message Type: CIP Generic ~
Service -Set Attribute Single et Source Element: | WriteData i |
Type: —

Source Length: 256 & (Bytes)

=5 10 (Hex) Class: (Hex)
Instance: Attribute: (Hex)

JEnable ) Enable Wating i) Start 3 Done Done Length: 0
) Emor Code: Extended Ermor Code: ] Timed Out 4
Emror Path:
Emror Text:

ot | o [
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Select the "Communication" tab and click the "Browse" button. Then input the network path to connect to the
GT200-HT-EL

Enter the network path in the following format:
[EtherNet/IP Interface Name], 2 (Ethernet Communication), [GT200-HT-EI IP Address]

Then click "OK" to confirm:

@ Path: [ENET. 2. 192.168.0.10 ey
B ' Message Path Browser X
Broa
Commuri Path: |[ENET. 2,192.163.0.10 |

CIp ENET, 2, 192.168.0.10
CIP . -
Soury] | B 1/0 Corfiguration
=] 1756 Backplane, 1756-A10
[con - [ [0] 1756-L71 Controller P i
- f] [111756-ENBT/A ENET
i Ethemet
0K Cancel Help
2 Enable
73 Ermor Code: Extended Emor Code: [] Timed Out 4
Ermor Path: ENET, 2, 152.168.0.10
Eror Text:
OK Cancel Epply Help

Add a "MSG" command in the "MainRoutine" of "MainProgram" and select "WriteTag" as "Message Control" as

shown below.

Download the PLC program to the PLC and set PLC to "Online" state,. The data in "WriteData" will be outputted
to Modbus TCP master or server through GT200-HT-EIL.

T e e
selmislivoaloie] - jeisinloinied G G

mok S e <none> R B i H e 4 O 0O »
Sl 11 §4 ) Favortes “AGGON Almms B Tmer/Counter WpUUOURE Compare  CompuieMiath WovelLogcal FieMe. FIRASHA €

. NoForces ¥_ NoEdits .

MainProgram - MainRoutine

4 | Controller Controller

TimerScan.DN TON #

& Controller Tags.
Controller Fauft Handler Timer TimerScan
Power-Up Handler Preset 100+

4 Tasks Accum 0«
P PLC read-data command
44 MainProgram
& Parameters and Local Tags
IR TimerScan.DN MSG

Unscheduled

Control ReadTag |...

b 1 Motion Groups.
14 Assets.
Tty Logical Model
1/0 Configuration
4 B9 1756 Backplane, 1756-A10
101 1756-L71 Controller
4 [ [1]1756-ENET/A ENET TimerScan.DN
& Ethemet e Control WriteTag | ...

[ PLC write-data command
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9 Modbus TCP Client Communication

GT200-HT-EI Gateway provides a solution for HART instruments to communicate with Modbus TCP Client

through Modbus TCP network, the gateway acts as Server, the following example illustrates how the gateway

communicates with Modbus Poll (Modbus TCP Client emulation software).

1. Configure point-to-point mode (HART address is 0) with HART Commands ID1, ID3 and ID6. The common

HART command format can be found in Appendix B, and the configuration is as follows:

(1) When configuring HART Command ID1, the response is 2 bytes more than the actual one (command state)

because HART Command ID1 is without request. In the command state, byte 0 (primary variable unit) and

the primary variable are 7 bytes in total, and after mapping to 4 Modbus register addresses, there will be 1

byte extra, resulting in the last 3 bytes of the primary variable being placed in the last 2 Modbus registers,

and the actual primary variable value cannot be read. So it should be configured to advanced mode to

extract the primary variable for direct acquisition.

Command ID1: Read primary variable (PV)

Returns the value of the primary variable as a floating-point type

Request: None

Response:
Byte Description
Byte 0 Primary Variable Units
Byte 1-4 Primary Variable

e ST HI-CFG -

File Edit Tools

- GT200-HT-MT

View Help
o =] B = = (=] & & I, @ = @ 8
New Save Open Del Cmd Upload Download AutoMap Conflict  Memory Diagnose  Scan  Export Excel
Device |Configuration
(&3 Ethernet Configuration Mode Advanced
() HART Channel Mode of Qutputting Commands. Polling
8 Node(0) Memory Starting Address of Sending Data 3000
Modbus TCP Starting Address of Sending Data 0
gl Command ID1 Length of Seading Data (BYTE) 0
~fgfj Command D3 Length of Sending Data (WORD) 0 i
{2 Command ID6 Configuration of Receiving Data [ Configuration ]
Command Index 0
Advanced Configuration X
Mapping address Response data
Bytes Memory Address Modbus Register Address  Byte Swap iJ Command Status
14 0 0 Register Swap Byte0
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(2) When configuring HART command ID3, use the advanced function to configure the primary variable (PV),

the secondary variable (SV), and the tertiary variable (TV).

Command ID3: Reads four (predefined) dynamic variables and the primary variable current

Reads the primary variable current and 4 (at most) pre-defined dynamic variables, the primary variable current

always matches the device's AO output current. primary, secondary, tertiary and quaternary variables defined

for each device type.

Request: None

Response:
Byte Description
Byte 0-3 Primary Variable Loop Current ( units of
milli-amperes)
Byte 4 Primary Variable Units Code
Byte 5-8 Primary Variable
Byte 9 Secondary Variable Units Code
Byte 10-13 Secondary Variable
Byte 14 Tertiary Variable Units Code
Byte 15-18 Tertiary Variable
Byte 19 Quaternary Variable Units Code
Byte 20-23 Quaternary Variable
* || Configuration Mode Advanced
& Ethernet Mode of Outputting Commands Poling
5 HART Channel Memory Starting Address of Sending Data 3000
=& Node(0) Modbus TCP Starting Address of Sending Data 0
8 Command [D1 Length of Sending Data (BYTE) 0
=] Length of Sending Data (WORD) 0
e Command ID6 Configuration of Receving Data )
Command Index 1
’;hppx;lg address Response data
Bytes Memory Address Modbus Register Address  Byte Swap ﬂ Command Status
58 4 2 Register Swap Byted-3
10-13 8 Register Swap Byted
1518 2 Register Swap Byted
Byteld
Byteld
" [ The Hart command response bytes are disj Byte20-13 ||
66
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(3) The configuration of HART Command ID6 is used to modify the address of the HART device.

Command ID6: Write POLLING address

This is the data link layer management command. This command writes the Polling address and loop current
mode to the field device.

Request:
Bytes Description
Byte 0 Polling Address (Between 0-15)
Byte 1 Loop Current Mode
(Only on supported HART devices) (0=Disabled, 1=Enabled)
Response: \
Bytes \ Description
Byte 0 \ \ Polling Address (Between 0-15)
Byte 1 Loop Current Mode
(Only on supported HART devices) (0=Disabled, 1=Enabled)

- Gateway Configuration Software SST-HI-CFG -- GT200-HT-MT

File Edit Tools View Help

G =] B = = (=] & & ! I} @ 8

New Save Open - Del tmd Upload Download AutoMap Confit Memory Diagnose  Scan  Export Excel

Device |Configuration \
[Z3 Ethernet Configuration Mode
[ HART Channel Mode of Outputting Commands
5 @ Node() Memory Starting Address of Sending Data
Modbus TCP Starting Address of Sending Data
g} Command ID1 Length of Sending Data (BYTE)
~fgfj Command ID3 Length of Sending Data (WORD)

3 Command ID6 Memory Starting Address of Receiving Data
Modbus TCP Starting Address of Receiving Data
Length of Receiving Data (BYTE)

Length of Receiving Data (WORD)
Command Index

@ £
2. Click “"™ , through #*°MaP {0 view the mapping address of the command in the gateway buffer. The
primary variable of HART Command ID1 corresponds to gateway input buffer 0-3, Command ID3 corresponds to
4-15, Command ID6 request corresponds to output buffer 3000-3001, and response corresponds to 16-19. as

follows:

Modbus TCP Client uses 04 function code, using 3x0001-3x0002 corresponding to the primary variable of HART
Command ID1, 3x0003-3x0008 corresponding to the primary variable of HART Command ID3, the secondary
and tertiary variables. 3x0009-3x0010 corresponds to the command status of HART Command ID6, the Polling

address and loop current mode of the device with the 06/16 function code. The use of 4x0001 should correspond
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to the Polling address and loop current mode of the requested device of HART Command ID6.
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----mﬁ&hn 01 6 7/ 8 9101112 13/1415 16
; 3000
() Ethemet o[ 1 2 3 4 5 ¢ | = EG]HART Channel 3032
& @3 HART Channel gggg E‘".& Node(0) ggg;
4 8.5, Node(0) 3064 +[f Command D1 3128
3096 :
B Command ID1 3128 =] Command ID3 3160
- Cfgl Command ID3 3160 H 3192
i 3192 (g Comman 3224
-] Command ID6 3224 3266
3256 3288
3288 2320
3320 3352
3362
2384 L
Receive-data-me
0 1 2/ 3 4 5 ¢ 0l 1| 2| 3| 4 5| 6| 7| 8 9[10/11{12/13|14|15(16
oooo [ 0000 i e e i
oo3z2 nnan
- )53 Ethemet 0 1] 2 3 4 6 6 7] B 010 111213 14 16/16/17 18/ 10]20 21 22|23 24 2526|2728 29 30 31 =
; 3000 BRI
=-EE3 HART Channel 3032
& @5, Node(0) 3064
3096
Cﬂ Command ID1 3128
Cg Command ID3 3160
i 3192
- o VR | | 3224
3256
3288
3320
3362
3384 ‘:I
Recerve-data-memory
0 1] 2 3] 4 5 6 7] 8 910111213 14 15 16 17 181920 21 22|23 24 25 26| 27 28 29 3031 «
0000,
0032
0064
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3. Use Modbus Poll and the gateway to connect and read/write data with the following configuration:

Note: The gateway acts as Modbus TCP Server, use Modbus Client to connect with the gateway, support 04/03
function code (configured in software) to read data from HART device, support 06/16 function code (preset
single/multiple registers) to write data to HART device, 03/04 function code can read the data written back to

HART device.

Function Code of Modbus TCP Client Reading Data 04 Read Input Data, 03 Read Back Output Data M
Starting Address of Read-Only Register (Input Data) 04 Read Input Data, 03 Read Back Output Data
Starting Address of Read'Write Register (Output Data) 03 Read Input Data, 04 Read Back Output Data
Connection Setup x
Connection
todbus TCPAP W | -
Cancel
Senal Settings
COm32 tode
RTU ASCI
115200 Baud
P Responze Timeout
ata bits
el
Mare Parity
Delay Between Polls
1 Stop Bit Advanced.. [ms]
Remate Modbus Server
IP &ddress or Mode Mame
152.168.0.11 v
Server Port Connect Timeout @) IPvd
" O
Read/Write Definition x Read/Write Definition X
Slave 1 Stave ;[ o
jon: |04 Read Input Registers (3x) v : : ; ———
Function: | P i (3 ! Cancel Functior: | 03 Read Holding Registers [4=] ~ Cancel

Address mode

® Dec () Hex Addreszs: D Pratocol addresz, E.g. 40017 -» 10
Address: [0 | PLC address = 30001 Huantity:
Quantity: |10 Sican Rate; | 1000 [ms] Apply
Scan Rate: [ms] | Apply BB

[] Readfwirite Dizabled
Disable - ;
— [ Digable an erar ReadAwte Once

[]Read/Write Disabled . _
[ pisable on errar Read/Write Once | Wigw
i Rowsz

';’:ws ®10 O2 O50 O100 O Fitto Guantity

@10 O Os O100 OFftto Quantiy [ Hide Alias Columrs CPLE Addresses [Base 1)

Hide Mame Columnns [JpLC Addresses (Base 1) [ &ddress in Cel [ ] Enron/D aniel Mode

[l Address in Cell [C1Enron/Daniel Mode
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4. Use Modbus POLL to read data (3x0001-3x0010) and write data via 4x0001. The data in the gateway buffer

can be viewed in M*™°™  (refer to Chapter 5.5.4) and the actual floating-point data of the HART device can be
viewed via Diagnose  (refer to Chapter 5.5.5).

File Edit Tools View Help

[ B =) = & L2 lis & @ @
New Save Open Add Node  Del Node dCmd Del Cend Upload Download AutoMap Conflict  Memory Diagnose  Scan  Export Excel
Device Configuration
{3 Ethernet Type of Protocol Modbus TCP Server
-] HART Channel IP Assignment Static
IP Address 192.168.0.11
Node(0
= dg. =0 Subnet Mask 2552552550
[ Command ID1 Defalt Gateway 192.168.0.1
[ Command ID3 DNS1
(8 Command ID§ DNS2
Enable Unit D Disable
Unit ID(1-247)
Function Code of Modbus TCP Client Reading Data 04 Read Input Data, 03 Read Back Output Data
Starting Address of Read-Only Register (Input Data) 0
Starting Address of Read Write Register (Output Data) 0

| %Y Modbus Poll - Mbpoll2
9 Fle Edit Connection Setup Functions Display View Window Help
ut data
np! Addr 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 DS E&|(x|M |5 2|0 0506151617 22 23| T1C 12l | B
| S BED0 44 99 33 33 a0 73 30 BF D8 e @ a0 00 00 o — Mbpoll2
- . 41 €O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 T
o0 o0 a0 00 0o 00 o 00 (D0 oo 00 oo 00 00 |00 O (X =44:Emr=0:1D =1:F = 04: SR| 4 i A .
00 00 00 00 OO0 00 00 00 (00 OO0 |00 00 00 OO0 00 00 :
I | I I | I hl Alias 00000
| Stop Ll ™
1] 0x4469
Output data 0x0000|
£ Addr 00 01 02 03 04 05 06 07 08 09 10 1 12 13 14 15 2] 1
| — N 3 04073 Fhi)
o e L o s s .
00 00 00 00 00 00 00 00 00 00 00 00 (00 00 j i D0BF B
| Load 00 00 00 00 (00 (00 00 00 (00 00 00 00 00 |00 |00 00 5 OxDBa4 ()|~ xood
- 00 (00 00 00 |00 (00 |00 00 (00 00 00 00 00 |00 |00 OO 6| 0x6920 | || 6| 0000
| sena = 7] 00000 || 7| 00000/
L | 8 oxa1col fi 8 050000
| step = 0000l 8 0x0000
e e e e e e
Comman
Mbpolli
Ttem Value Tx=T76:Er=0:1D=1:F=04: SR

Primary Variable
Edit L Alias I
o

i e

Command 2 3.8
3
Ttem Nahe 4 934,996
Primary Variable Current 3.800000
2 Primary Varigble Units Code (aul)) 3 '
Primary Variable 934.997000 6 24
Secondary Variable Units {rudf) L i |
Secondary Variable 24.000000 8
Tertiary Variable Units Code () / ﬂ g
Tertiary Vatiable 0.000000
4¢h Variable Units Code (i)
i 4¢h Varizble 0.000000
| Refresh
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