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1 Product Overview

1.1 Product Function

GT200-HT-MT is a gateway that can provide a seamless connection between HART instruments and a Modbus
TCP network. It can connect HART slave devices to a Modbus TCP network and realize bi-directional data
exchange easily. The HART interface can be configured as a primary master or a secondary master. It acts as a

server at the Modbus TCP side.

1.2 Product Features

» Easy to use: The GT200-HT-MT can achieve seamless data communication following simple steps. 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, single-point
mode of coexistence of HART communication and 4~20mA data acquisition, HART side supports the
primary master and the secondary master.

»  Easy-to-use configuration software: The GT200-HT-MT can be configured by SST-HE-CFG software easily.

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

facilitate user communication tests.

1.3 Technical Specifications

[1] The HART interface can be configured as a primary master or the secondary master.
[2] The HART interface supports point-to-point mode and multi-drop mode.
[3] Supports one HART channel.

€ In point-to-point mode, the GT200-HT-MT supports burst communication.

www.SSTAutomation.com 1 SS (@ IVM
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€ In multi-drop mode, up to 13 HART instruments can be connected with an internal series resistor
(2700hm/2W), and up to 15 HART instruments with an external series resistor (2500hm/3W).

[4] Supports all commands of the HART 6 protocol.

[5] Each HART command can be configured to different outputting mode: change-of-state output, polling output,
initialization output or disable output.

[6] Supports up to 100 HART commands. Max output data: 2000 bytes, max input data: 3000 bytes.

[7] Ethernet 10/100M adaptive routing. Supports IP address conflict detection and automatic routing functions.

[8] Supports connection with up to 36 Modbus TCP clients and 512 requests simultaneously.

[9] The Ethernet interface can be configured as a Modbus TCP server, supporting function codes:03H, 04H, 06H,
10H.

[10] Power supply: 24VDC (11V~30V), <100mA (24VDC).

[11] Working temperature: -4°F~140°F(-20°C~60°C). Rel Humidity: 5%~ 95% (non-condensing).

[12] Dimensions(W*H*D): 1.6 in*5.0 in*4.4 in (40mm*125mm*110mm).

[13] Installation: 1.38 in (35mm) DIN RAIL.

[14] Protection Level: IP20.

1.4 Related Products

Related products include:

GT200-MT-2RS

» GT200-HT-RS
» GT200-3HT-RS
» GT200-3HT-MT
» GT200-HT-EI

» GT200-HT-DP
>

>

GT200-MT-2RS485
If you want to get more information about related products, please visit SSTCOMM website:

www.sstautomation.com.
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1.5 Revision History

Revision Date Chapter Description
V1.2, RevA 02/11/2017 ALL Add description for chapter 4.2.7,
4.2.8.
V1.2,RevB 11/16/2020 ALL
V1.2,RevC 12/25/2020 Chapter 5
V1.2,RevD 7/23/2021 Chapter 4, 6 New chapter 4.2. Address table
revised.
V1.2,RevE 07/01/2022 Chapter 5.2.2.3 Add HART Common Commands (ID
1 and ID 3) to this section
V1.2,RevF 08/12/2022 Chapter 1.1, 1.2, 1.3, | Revised some mistakes. Corrected
1.4,2.3.1,2.3.2,2.5, | figure in chapter 2.3.2. Added two
2.5.1,4.1.1,4.1.2,4.2, | wire and four wire multi-drop wiring
5.1,52.1,52.2.1, in chapter 2.5.1. Updated software
522.2,5223, configuration screenshot.
5224,522.5,
5226,522.7,52.3,
524,525,527,
52.8,52.9,6.1
V1.2,Rev G 09/16/2022 Chapter 2.5.1,2.5.2, | Added troubleshooting steps for
43,44,5223 multiple HART devices in chapter 4.3.
Added list of HART commands in
chapter 4.4 and moved content from
chapter 5.2.2.3. Moved Multi-Drop
Wiring to chapter 2.5.2 and added
Point-to-Point Wiring in chapter 2.5.1.
www.SSTAutomation.com 3 SS (@Ivlvl
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2 Hardware Descriptions

2.1 Product Appearance

Power Interface HART Indicators

Ethernet Indicators

Ethernet interface

Resistor Switch

HART Interface

DIP Switch

Note: This picture is for reference only. The product appearance is subject to the actual product.
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2.2 LED Indicators
LED State Description
i Flashing HART channel is sending data
OFF No data sending
RX Flashing HART channel is receiving data
OFF No data is received
NS OFF Communication error in Modbus TCP network
Flashing Communication running
Red IP address conflicts
i Connection is OFF / Configuration Mode / DHCP,
Red, flashing ) )
MS BOOTP, IP address conflict detection
Red, flashing ..
Connection is OFF
(For 3 seconds)

2.3 Configuration Switch/Button

2.3.1 Configuration Switch

The configuration DIP switches are located at the bottom of the GT200-HT-MT and are used to set the operating

OffDU
On 1 2

mode of the device.

Mode (Bit 1) | Function (Bit 2) Description
Off Off Running mode, configuration enable
Off On Running mode, configuration disable
Configuration mode, IP is fixed at
On Off
192.168.0.10
On On Reserved

Note: To apply mode switching, restart the gateway.

www.SSTAutomation.com 5 SS (@lVM



GT200-HT-MT

User Manual

2.3.2 Resistor Switch

HART/Modbus TCP Gateway

The GT200-HT-MT has an internal series (2700hm/2W) resistor required for the HART channel. This supports up

to 13 HART instruments to be connected.

When the power of the series resistor is more than 2W, you must use an external series resistor (2500hm/3W),

which allows the gateway to support up to 15 HART instruments to be connected.

._E Switch to ON, using the internal series resistor

—

.: Switch to OFF, using the external series resistor

2.4 Interface

2.4.1 Power Interface

1 GND
5 I NC
; — 24V+

www.SSTAutomation.com

Pin Description
1 Power ground
2 Not connected
3 +24V DC
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2.4.2 Ethernet Interface

The Ethernet interface uses RJ45 interface, follows the IEEE802.3u 100BASE-T standard, 10/100M adaptive

routing. its pin (standard Ethernet signal) is defined as below:

Pin Description

S1 TXD+, Transmit Data+, Output

S2 TXD-, Transmit Data-, Output

S3 RXD+, Receive Data+, Input

S4 Bi-directional Data+
RFJ-45 port S5 Bi-directional Data-

S6 RXD-, Receive Data-, Input

S7 Bi-directional Data+

S8 Bi-directional Data-

2.4.3 HART Interface
1 E HARTLOOP+
2 HART LOOP-
3 l_[ NC
Signal Description
HART LOOP+ Connected to HART signal+
HART LOOP- Connected to HART signal-
NC Not connected

www.SSTAutomation.com 7 SS (@lVM
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2.5 Topology of GT200-HT-MT and HART Instruments

Notes:

1. It is recommended to use a separate power supply for the HART instruments and the GT200-HT-MT to
ensure stable communication.

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

3. Ifthere are two or more HART instruments connected in the same network, their HART LOOP wires should

be connected in parallel with each other.

www.SSTAutomation.com 8 SS (@IVIVI
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2.5.1 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-MT
) 4-20mA + N
HART Power
Instmment supply
(4-wire) -
HART HART — ~
LOOP+ LOOP-
GT200-HT-MT

When using the internal resistor

www.SSTAutomation.com 9 SS (@MVI
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24V DC Instrument
= . (2-wire)
HART LOOP- HART LOOP+
GT200-HT-MT
+ +
HART
24V DC Instruments
_ 250 OhIIl - (Z-Wire)
HART
LOOP- HART LOOP+
GT200-HT-MT
 4~20mA + +
: HART Power
nstrument
suppl
250 Ohm 3 (4-Wire) - PR
HART HART
LOOP+ LOOP-
GT200-HT-MT

Options when using an external resistor

www.SSTAutomation.com 10 SS (@ IVIVI
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2.5.2 Multi-Drop Wiring

The following are the topologies for two wire and four wire multi-drop wiring.

Two wire:

24V DC

e

- HART mjg\;ﬂl\als L oop. Gateway
: AR oS :[p
Total current =
4mA * number of devices
—q_- 4
% N )
7
z :

devices of
non-0 address Maximum: 450m for 15 devices
Four wire:
Power
o |-
Gateway
* HART signals
e 7l .
= WY q
- LOOP -
e J
Tuotal current—

AmA x mamber of devives

Devices of
noneaddress

www.SSTAutomation.com 11 SS C@ IVIVI
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3 Hardware Installation

3.1 Mechanical Dimensions

Size: 1.6 in (width) *5.0 in (height) *4.4 in (depth)

- 4.4in (110 mm) o 1.6 in (40 mm)
f© @ =
N
)
E
&
g
Q Lo
sl —]
© orT
|\ L
J
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3.2 Mounting Method

Using 1.38 in (35mm) DIN RAIL.

Install the gateway

@

Latch

Uninstall the gateway

HART/Modbus TCP Gateway

Push Down j

-

1. Use a screwdriver to pass through the DIN RAIL bar, pull down and hold.

2. Pull out the gateway.

3. Lift up the gateway.

www.SSTAutomation.com
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4 Quick Start Guide

4.1 Start

4.1.1 Connection

1. Make sure the GT200-HT-MT is in the appropriate operating mode that allows for configuration. It is
recommended to set the gateway to configuration mode (configuration switches Bit 1 ON and Bit 2 OFF)
then the IP of the gateway will be fixed at 192.168.0.10.

2. Connect the GT200-HT-MT to the computer by Ethernet cable.

3. Connect the HART instruments and the power supply. Refer to the topology displayed in chapter 2.5.

4. Power on the gateway and run the SST-HE-CFG software to start the configuration process.

4.1.2 Default Configuration

1. Open the SST-HE-CFG software installed on your computer.

1

—_

2.  Click “Upload” Uplad  and “Sign In” to the gateway.

Search Equipment x

No Model MAC Address Firmware Version

GT200-HT-MT 192.168.0.10

‘Seamh eissiuldsnalsidus eIl sl skl sl
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3. You will see the factory default configuration settings are shown below:

Mode Modbus TCP e
Assign [P Mode Manually Assign

IP Address 192.168.0.10

Subnet Mask 255.255.255.0

Default Gateway 192.168.0.1

DNS1 0.0.0.0

DNS2 0.0.0.0

Note: There are already two commands and an IP Address preset into the device. You can edit these parameters

for your needs.

Command ID1 is pre-configured to read the PV. (For your reference, the default configuration for this command is

shown below.)

Configuration Mode

Mode of Outputting Commands

Memory Starting Address of Sending Data
Modbus Register Starting Address of Sending Data
Length of Sending Data (BYTE)

Length of Sending Data (WORD)

Memory Starting Address of Receiving Data
Modbus Register Starting Address of Receiving Data
Length of Receiving Data (BYTE)

Length of Receiving Data (WORD)

Command Index

Basic ﬂ
Polling

13000

1500

& h a0 oas

Command ID3 is pre-configured to read the PV, SV, TV, and QV. (For your reference, the default configuration for

this command is shown below.)

www.SSTAutomation.com

Configuration Mode Basic fl
Mode of Outputting Commands Polling
Memory Starting Address of Sending Data 3000
Modbus Register Starting Address of Sending Data 1500
Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Memorv Starting Address of Receiving Data 7
Modbus Register Starting Address of Receiving Data 3
Length of Recefving Data (BYTE) 26
Length of Receiving Data (WORD) 13
Command Index 1

s SSTew
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4.1.3 Configuration

1. Open the SST-HE-CFG software installed on your computer.

=

SSEHECEG
2. Click “Fieldbus” in the “Mode” item on the right and choose “Modbus TCP”.

3. Select “Ethernet Config” in “Config” menu.

Config(E) Tool(T) View(V) Help(H)
:l Serial setting(P)
Add Channel((f] B
Delete Channel(D)
Add node(l)
Delete node(S)
¢ Add Command(A)
Delete Command(L)

UploadiU) Ctrl+U

Download(D) Ctrl+D

Auto Mapping(M) Ctrl+M

Conflict Detect(T) Ctrl+T

Export XLS(E) Cirl+E
Ethernet configuration e

[T Use the search fimction

IP address to connect to:

192 _ 168 . O . 10

0K Cancel |

www.SSTAutomation.com 16 SS C@ IVIVI
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4. Click “OK”. Select the gateway and sign in.

Fal . A 44 ~Th B _n ™

Search Equipment >
No. | Model IP Address MAC Address Firmware Version State |
1 GT200-HT-MT 192.168.0.10 64-ea-ci-le-01-1b 12 Allows remote configuration

Hlgnln | Eefresh

T T o e |
Search  HENNNENERENNRENNNNENNNNENNNNEENNNENNNNNNNNNNENEEN]

5. Select the “Fieldbus” on the left and configure the parameters as below:

Mode Modbus TCP il
Assign [P Mode | Marmally Assign

TP Address 1192.168.0.10

Subnet Mask 255.255.255.0

Default Gateway 192.168.0.1

DNS1 0000

DNS2 0.0.0.0

6. Click the HART channel on the left and configure the parameters as below:

Master Tvpe | Primary Master il
Network Mode | Point-to-Point

Maximum Repetitions |3

Polling Enable

Delay Between Polls |256

Response Timeout |256

How to Action after N Successive Response Timeout Hold

Successive Response Timeout for N Times i3

www.SSTAutomation.com 17 SS C@ IVIVI
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7. Right click the channel, select “Add Node”.

gl Fieldbus

aE
w Add Channel

Delete Channel
Delete Node ]

Ner

"“Ma

Copy Mode
Paste Node i
Add Command

Delete Command

8. Right click on “Node(0)” and select “Add Command” and add Command ID1 box (double click on

“Command ID1” or select “Command ID1” and click “»”). Click OK.

Select the command

Command list Selected command

|Ccmmand 0 s
Command D1

Command D2

Command D3

Command D4 s |
Command D3

Command D4

Command D7

Command D8

Command D9 < |
Command D10

Command D11

Command D12 ¥

ead Primary Variable (PV):
eturns the value of the primary vanable as a floating
it type.

OK Cancel |

www.SSTAutomation.com 18 SS C@ IVIVI
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9. Click “Command ID1” and configure the parameters as below:

Configuration Mode Basic ii
Mode of Outputting Commands Polling
Memory Starting Address of Sending Data 13000
Modbus Register Starting Address of Sending Data 1500
Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) |7
Length of Receiving Data (WORD) 4
Command Index 0

10. Click the AutoMap icon AntoMap

| SST-HE-CFG X |

1
—

= 3
| |@ Whether auto mapping address?

|
Ho Cancel | l
|

N
11. Click the Download icon Dewnload
Search Equipment =
No. | Model P Address | MAC Address | Finmware Version | State |

GT200-HT-MT

192 165.0.10 f4-ea-ci-le-01-1b Allows remote confizuration

Ret |

search  HHENEERENEEEREEENENENEEENENEERENEEENNNEERENEEENED

www.SSTAutomation.com 19 SS C@ IVIVI
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Download

Chick "Download" to download the
configuration.

Cancel I

Remote reset hod .

Download succeeded, whether to conducd remote reset?

Mo | Cancel |

4.2 Communication with Modbus TCP Client

The GT200-HT-MT is able to connect HART instruments to Modbus TCP network as a Modbus TCP server. The
following example shows how the GT200-HT-MT communicates with Modbus Poll (a Modbus simulator

software).

1. Configure the GT200-HT-MT with some HART nodes and commands. In this example, the GT200-HT-MT

is configured with HART commands 1, 3 and 6 for one node.

(1) Command 1: All the response data bytes can be read by the Modbus TCP client.

* || Configuration Mode Basic
3] Fieldbus Mode of Outputting Commands Pollin
i g g
= 3 Channell Memory Starting Address of Sending Data 3000
=t Node(0) Modbus Register Starting Address of Sending Data 1500
(=] Command D1 Length of Sending Data (BYTE) 0
[ Command ID3 Length of Sending Data (WORD) 0
- Command ID6 Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) A
Length of Receiving Data (WORD) 14
Command Index 0
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(2) Command 3: Advanced configuration mode. Double click any values to filter them out. Update the
configuration to read only bytes No.5-8, 10-13 and 15-18. The others can be filtered out. The remaining
bytes are the secondary, tertiary and quaternary variables.

- &3 Fieldbus
- Channell
B &, Node(0)
- Command ID1
@ Command ID3
m Command ID6

T‘ | Byte offset configuration of the

Configuration Mode | Advanced il
Mode of Outputting Commands Polling
Memory Starting Address of Sending Data 3000
Modbus Register Starting Address of Sending Data 1500
Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Receive Data Project Configuration Configuration
Command Index 1
Advanced Configuration x|
Mapping address Response data L
Bytes Memory Address | Starting Address Byte swap =| |Command Status
58 0 0| Register swap Byte0-3 |
10-13 o 0 Register swap Byted
1518 0 0 Register swap Byted
Byteld 3
Bytel? E —11
Byte20-23 | ‘

(3) Command 6: 2-byte request and 2-byte response. The response data length includes the command status

bytes.
. * || Configuration Mode
i) Fckne Mode of Outputting Commands
£-E3) Channell Memory Starting Address of Sending Data
=53 Node(D) Modbus Register Starting Address of Seading Data
{f Command ID1 Length of Sending Data (BYTE)
- Command ID3 Length of Sending Data (WORD)
[ Command ID6 Memory Starting Address of Receiving Data

www.SSTAutomation.com
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2. After mapping the data, check the buffer address in Conflict Detection window. The request data bytes of
command 6 are stored in 3000~3001 bytes. The response data bytes of command 1 are stored in 0~6 bytes,
command 3 in 7~18bytes and command 6 in 19~22 bytes.

According to the address table in chapter 6.1, Modbus TCP client should read/write the 4x1501 holding
register by function code 03 / 06 or 16, and read the 3x0001 to 3x0004 input registers by function code 04.
For Command 3 and 6, it’s 3x0005 to 3x0010 and 3x0011 to 3x0012

Conflict Detection *

Send-data-memory

------ - []Z3 Fieldbus 0/ 1/ 2 3 4 5 & 7 8 9101112131415 16 17 1819 20 21|22 23 24 25 24 27 28 29 30 31 =
3000--
B |:| Channell 3032
= Ddgb Node(D) 3064
[¥I& Command D1 g?gg
_.gmmmwm 3160
3182
""" .B 3224
3256
3288
I 2108 S N N N N O S N Y O O
1274 I I N I I I A A I A O
33| | | | | | | | | | | | | | | g

Receive-data-memory

91011 12/13/14/16 16 17 18 19 20 21 2223 24 25 26 27 28 20 30 SIj

0000 -------------------
oo 3 2

0064
0096
0128
0160,
0192
0224
0256
0288
0320
0362

=7 AN I N ) N N N N O O
| Unused B vaia B contict | Exceeded B seected
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This example uses Modbus Poll on the computer to simulate the Modbus TCP client. Set the correct server IP

and read/write parameters.

cnnection o |
[ce/Tr v | [ Mode 0K I
{= ETU | KSCII
IQEEIEI Baud VI : Cancel |
—HResponze Timeout
IS Data bits ‘FI |1|:||:||:| ficl
IEven Parity_ll ~Delay Between Polls ———
10 x
Il Stop Bit "’I [m=] Advanced
Bemote Server
IF Addrec= Fart
192 168.0. 10 B02

Read/Write Definition

Read/Write Definition

Slave 1D 1

oK, Slave D:

i

-

[ "] Hide Alias Columns
[ Address in Cell

PLC Addreszes [Baze 1)
[7] Enron/D aniel Mode

Functian; [EI4 Fead Input Fiegisters [3x] V] [ Cancel ] Function; [EIS Fead Holding Feqisters [4x] V] [ Cancel ]
Address 1 Protocal address. E.g. 30011 - 10 Sddress: 1501 Protocal address. E.g. 40011 - 10
Quantig, 12 Quantity; 1
Scan Fate; 1000 [ms] Apply Scan Fate; 1000 [rnz]
Dizable Dizable
7] Readwihite Disabled 7] Readwihite Disabled
[7] Dizable on emrar Read wiite Once [7] Dizable on emrar Read wiite Once
Yigw Yigw
Rawsz Rawsz
@10 (20 (B0 100 ) Fit to Quantity @10 (20 (B0 100 ) Fit to Quantity

[ "] Hide Alias Columns
[ Address in Cell

PLC Addreszes [Baze 1)
[7] Enron/D aniel Mode

www.SSTAutomation.com
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to monitor the HART communication.

(1) Memory Data Display

Memory Display

HART/Modbus TCP Gateway

You can use the advanced function Memory Data Display (see chapter 5.2.7) or Diagnose (see chapter 5.2.8)

|2 |l %1 Modbus Poll - Mbpoli2 B A
File Edit Connection Setup Functions Display View Window Help
~Input Data N= = =
’ o 02 m 07 08 09 10 11 12 13 14 15 D@E& (% |™ |2 2|1 [0506151617 2223 |TC k.| 2 K
oo |20 00 oo oo oo 00 Fi AT 41 F4 |a -
Save |l et = 1 el [ Mbpolil = @ =
oo 00 0 oo oo 00 |00 00 oo 00 :I

Tx=23:Err=0:ID = 1: F = 04: SR = 1000ms

Alias.

20000 20010/
T

0x0500
0x0000|

(2) Diagnose: According to the specifications of HART command, you can convert the hexadecimal data to

float number.

Dingrow

i
[ ~"H Fuldtna Tam Vakua
Fi - Channell Coammand D1 Radponss oot
Woda(3] [Camea [ ——
Comemand D6 Faspores crrmact
Command I:Id.lu
il-] | Valus
Prisary Vanaike 20000
i Seoondary Varable 3.613571
Tertiary 'variabie [l lee i

www.SSTAutomation.com
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4.3 Troubleshooting Multiple HART Devices

The GT200-HT-MT can receive data from up to 15 HART devices connected on the same bus. The following
example shows how to configure the GT200-HT-MT in multi-drop mode to receive data from multiple HART

nodes.

4.3.1 Identifying HART Slave Addresses

Each HART device can have an assigned slave address between 0-15. If the address of a HART device is
unknown, the SST-HE-CFG software can be used to identify the address with the following steps:

1. Select a single HART device to find the address for. Addresses will need to be found one at a time. Connect
the HART device to the GT200-HT-MT using the wiring diagrams from Chapter 2.5.1.
2. Open the SST-HE-CFG software installed on your computer.

3. Click "Fieldbus" in the "Mode" item on the right and choose “Modbus TCP”.
4.  Select "Ethernet Config" in "Config" menu.

Config(E) Tool(T) Wiew(V] Help(H)
:l Serial setting(P)
Ethernet Config(E)
Add Channel(C)
Delete Channel(D)
Add node(l)
Delete node(S)
¢ Add Command(A)
Delete Command(L)

UploadiU) Ctrl+U
Download(D) Ctrl+D
Auto Mapping(M) Ctrl+M
Conflict Detect(T) Ctrl+T
Export XLS(E) Ctrl+E
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Ethernet configuration pd
[ Use the search fimction
IP address to connect to:
192 . 162 - 0 . 10
0K Cancel |
5. Click "OK". Select the gateway and sign in.
Search Equipment >
No. | Model IP Address MAC Address | Fimmware Version State |
1 GT200-HT-MT 192.168.0.10 G4-ea-ci-le-01-1b 12 Allows remote configuration

Hignln | Befresh |

T g o P o o i e P |
Search  HENNNENERNENRENNNRENNENENNNNENNNNRENNNRENNNDENEEN]

6. Select the "Fieldbus" on the left and configure the parameters as below:

Mode Modbus TCP
Assign [P Mode | Marmally Assign
IP Address _192_168_0_10
Subnet Mask 255.255.255.0
Default Gateway 192.168.0.1
DNS1 0000
DNS2 0.0.00
www.SSTAutomation.com 26
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7. Click the HART channel on the left, configure the parameters as below:

Master Type | Primary Master il
Network Mode | Point-to-Point

Maxinmm Repetitions E)

Polling Enable

Delay Between Polls |256

Response Timeout |256

How to Action after N Successive Response Timeout Hold

Successive Response Timeout for N Times i3

8. Right click the channel, select “Add Node”.

* | Mas
Net

-w Add Channel

Delete Channel
Add Node
Delete Mode
Copy Node
Paste Mode
Add Command

Delete Command

9. Right click on “Node(0)” and select “Add Command” and add Command ID3 box (double click on
“Command ID3” or select “Command ID3” and click “»”). Click OK.

| Select the command

Command hst Selected command

Command ID0
Command ID1 |
Command [D2

:Command ID3

Command ID4 G |
Command [D3

Command [D6

Command ID7

Command ID8

Command [D9 << |
Command D10

Command [D11

Command D12

ead Dynamic Vanables and Loop Current:

eads the loop current and up to four predefined

ic Variables. The Loop Current always matches
e A0 output current of the device. The Secondary, [
ertiary and Quatemnary varable is defined for each |
device type, e.g the Secondary vanable is the sensor
emperature, etc.

DK | Cancel
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10. Click “Command ID3” and configure the parameters as below:

Configuration Mode Basic il

Mode of Outputting Commands |Polling

Memory Starting Address of Sending Data 3000

Modbus Register Starting Address of Sending Data 11500

Length of Sending Data (BYTE) 0

Length of Sending Data (WORD) _ 0

Memory Starting Address of Receiving Data 0

Modbus Register Starting Address of Receiving Data 0

Length of Recefving Data (BYTE) 126

Length of Receiving Data (WORD) 13

i B
11. Click the AutoMap icon “*"*°

| S5T-HE-CFG o

i
| @ Whether auto

mapping address?

Mo Cancel |
Sy
12. Click the Download icon Dewnload
Search Equipment >
No. | Model | PAddress | MAC Address | Firmware Version | State |

b 1 | GT200-HT-MT

182.168.0.10

64 eaci-le 0l-1b

Refresh

12

Allows remote confizuration

Search

www.SSTAutomation.com
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Download

Chick "Download" to download the
configuration.

Cancel |

Remote reset hod .

Download succeeded, whether to conducd remote reset?

Mo Cancel

13. Check the LED indicators to verify the device status. If both TX and RX lights are flashing, then the device
is configured to slave address 0. If the RX light is not flashing, then change Network Mode to Multi-drop and
proceed to step 14.

14. Click the HART channel on the left and configure the parameters as below:

Master Type Primary Master ﬂ
Network Mode Mhlti-drop

Maximum Repetitions 3

Polling Enable

Delay Between Polls 256

Response.Tn:neom ) 256

How to Action after N Successive Response Timeout Hold

Successive Response Timeout for N Times 3

15. Right click the channel, select “Add Node”.

g Fieldbus

i
w Add Channel

Delete Channel
Delete Node

Net

"“Ma_

Copy Node
Paste Node
Add Command

Delete Command
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16. Right click on “Node(1)” and select “Add Command” and add Command ID3 box (double click on
“Command ID3” or select “Command ID3” and click “»”). Click OK.

{ Select the command

Command list Selected command
Command D0

Command ID1 |

Command D2

:Command D3

Command D4 i |

Command [D3

Command D4

Command D7

Command D&

Command D9 ey |

Command D10

Command D11

Command D12

ead Drynamic Varables and Loop Current:
[ eads the loop current and up to four predefined
ic Vanables. The Loop Current always matches
e AQ output current of the device. The Secondary,
ertiaty and Quaternary variable is defined for each

device type, e.g the Secondary variable is the sensor
emperature, etc.

' OK | Cancel

17. Click “Command ID3” and configure the parameters as below:
Configuration Mode Basic
Mode of Outputting Commands Polling
Memory Starting Address of Sending Data 13000
Modbus Register Starting Address of Sending Data 1500
Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 26
Length of Receiving Data (WORD) 13
Command Index 0
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18. Right click on “Node(1)” and select “Copy Node”.

' * |HART Slave Address

= Fieldbus
-3 Channell
EB=R Node(1)
[0 Com  AddChannel
Delete Channel
Add Mode
Delete MNode

Paste Mode
Add Command

Delete Command

19. Right click on “Node (1)” and select “Paste Node”. Repeat this step until there are 15 nodes.
* ||HART Slave Ad

o g Add Channel

Delete Channel
Add Mode
Delete Mode
Copy Mode
Add Command

Delete Cornmand
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-3 Fieldbu = _I"-'iﬂf"rtEl' T}'p_e
it Ntimoielfode

E‘ Maxinmmm Repe
- Node(1) Polling '
B4 Node(2) Dala}r Between
H- 4 Node(3) Response Timec
-4 Node(4) How to Action :
B & Node(5) Successive Resj
H- 4 Node(6)

H- 4= Node(7)

H- 4 Node(8)

H-A Node(9)

- Node(10)

H- 4 Node(11)

-4 Node(12)

-4 Node(13)

w4 Node(14)

H-4 Node(15)

20. Click the AutoMap icon ™%
| 55T-HE-CFG X |

& f
@ Whether auto mapping address? I
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21. Click the Download icon Dewnlead

Search Equipment >

No. | Model IP Address MAC Address | Firmware Version | State |

GT200-HT-MT 192.168.0.10 64-ea-c3-le-01-1b Allows remote configuration

SignIn Refresh Canecel |

seerch  HHNEEENEEENENENEENEEEENENENENENENENENENENEENEEED

Download

Chick "Download" to download the
configuration.

Cancel

Remote reset hod

Download succeeded, whether to conducd remote reset?

Mo Cancel

22. Check the LED indicators to verify the device status. If both TX and RX lights are flashing, then the device
is configured in multi-mode and has a slave address anywhere between 1-15. To find the exact slave address,
remove nodes and repeat steps 20-22. If the RX light is not flashing, then change the Master Type to
“Secondary Master”, remove all nodes, and repeat steps 7-22.
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4.3.2 Changing HART Slave Addresses

The SST-HE-CFG software has a built-in Debug mode with a Memory Display function that can be used to read
and write data to HART devices. This functionality can be used to change the HART slave address of the device

with the following steps:
1. Right click on “Node” and select "Add Command" and add Command ID6 box (double click on “Command
ID6” or select "Command ID6" and click "»"). Click OK.

Colart $his revrmais v
select the command

Command list Selected command

Command D0

Command ID1 |
Command D2

Command [D3

Command D4 i |
Command D3

Command D7

Command ID§

Command D9 ey |
Command D10

Command D11

Command D12

Write Polling address:

This is a data iink layer management command. This
icommand writes the Polling address to the device,
which is used to control the Primary Variable AO output
latid provide the Device ID.

0K Cancel

2. Click “Command ID6” and configure the parameters as below:

Configuration Mods Basic ii
Mode of Outputting Commands | Polling
Memory Starting Address of Sending Data 13000
Modbus Register Starting Address of Sending Data 1500
Length of Sending Data (BYTE) 1
Length of Sending Data (WORD) |
Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 4
Length of Receiving Data (WORD) 2
Command Index 0
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3. Click the AutoMap icon "
| SST-HE-CFG X |
|
@ Whether auto mapping address?
Mo Cancel
S
4.  Click the download icon Dewnload
Search Equipment >
No. | Model IP Address MAC Address | Firmware Version | State |
GT200-HT-MT 192.168.0.10 64-ea-c3-le-01-1b Allows remote configuration

SignIn Refresh Canecel |

seerch  HHNEEENEEENENENEENEEEENENENENENENENENENENEENEEED

Download

Chick "Download" to download the
configuration.

Cancel |
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Remote reset hod

Download succeeded, whether to conducd remote reset?

Mo Cancel

7%

5. Click the Mode Switch icon to switch into Debug mode RSaESawicts

€ 55T-HE-CFG x

Select Mode

(" Confis + Debug

0K Cancel |

=

6. Click the Diagnose icon Dhagnoce

Search Equipment x

192.168.0.10
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Upload

Click "Upload" to upload the confizuration.

Cancel

7. Click “Stop” in the Output Data box, update memory address 3000 with the desired HART slave address, and

click the “Send” button. The following example shows how to change from slave address 0 to address 2.

Memory Display X )

- Input Data
Addr 00 01 02 05 04 05 06 07 03 09 10 11 12 13 14 13

_ | 00 |00 00 |00 |00 |00 |00 00 00 |00 |00 |00 |00 00 |00 |00 ii
00 00 00 00 00 00 |00 00 00 |00 |00 00 00 00 00 |00
00 00 00 00 00 (00 00 00 OO0 00 |00 00 00 00 00 |00
00 00 00 |00 00 (00 00 00 OO0 00 |00 00 00 00 00 00

Stop | 4B LI

—Output Data

0 01 02 03 04 05 05 07 08 09 10 11 12 13 14 13

Addr
e | go o0 0o OO OO OO 00 00 OO OO OO0 QO 00 00 oo 00 ﬂ
oo oo oo 0o 00 oo 00 00 OD 0O OO0 00 00 00 00 00
Load | 00 00 00 00 00 00 (00 00 00 (00 00 00 00 00 00 |00
go o0 oo OO OO QO 00 00 QO OO OO0 0O 00 00 oo OO
Send |

Memory Display X .

- Input Data
Addr 00 01 02 03 04 05 06 07 08 00 10 11 12 13 14 13

Save g0 |00 |00 |00 |00 |00 |00 |00 |00 |00 00 |00 |00 |00 |00 o0 il

g0 |00 (00 00 00 00 |00 |00 00 OO0 OO0 |00 00 |00 |00
g0 |00 (00 00 00 00 |00 00 00 00 00 |00 (00 00 |00
[oo oo oo oo oo (oo o0 o0 o0 00 00 00 |00 |00 |00

Stop | ;I
— Qutput Data
Addr OO 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Save | 00 (00 00 00 (00 (00 (00 (00 (00 (00 (00 (00 (00 (00 |00 ﬂ

00 (00 00 00 00 (00 (00 (00 (00 (00 OO0 OO0 (00 (00 (00 |00
Foad | 00 g0 00 (00 00 00 00 00 00 00 |00 00 |00 |00 (00 00

00 (00 00 00 (00 (00 |00 (00 (00 (00 00 00 (00 (00 |00 |00
Send | Lk =l

Go on |
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Memaory Display X

—Input Data
Addr 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 13

e | oo |00 00 |00 |00 |00 |00 |00 |00 00 |00 |00 |00 |00 |00 |00 ii
oo oo |00 00 00 00 00 |00 |00 00 00 00 00 |00 |00 |00
oo |00 o0 00 o0 |00 00 00 40 00 00 |00 |00 00 |00 o0

oo |00 00 00 |00 |00 |00 |00 00 00 00 |00 |00 |00 |00 00

Stop | 4 ' ' ' ' ' [ | =l

— Cutput Data
Addr 00 01 02 03 04 05 06 07 0% 09 10 11 12 13 14 15

Save oz o0 (00 (00 (00 00 (00 00 00 (00 (00 (00 (o0 (o0 (o0 [0 ij
00 (00 (00 00 00 00 00 00 00 00 (00 00 00 |00 |00 |00

Load 00 00 00 00 00 (@0 00 00 00 00 00 00 |00 |00 |00 00
00 (00 (00 00 00 00 00 00 00 (00 (00 00 |00 |00 |00 |00
=T T T T T 1T 1T T 1T 1 1%

[ SST-HE-CFG "

Efi Success to write the memon:3000-~3063

| oK |

8. In the Input Data box, memory address 0002 will update to show the HART device’s new slave address.

Power cycle the HART device for apply the changes.

Memoaory Display X

— Input Data
04 05 06 07 08 02 10 11 12 13 14 13

Save | 0o 00 ‘o0 00 (00 (00 (00 o0 00 00 00 |00 |00 |00 |00 i’
oo oo 00 00 00 00 00 |00 |00 00 00 00 |00 |00 00
0o 00 00 |00 |00 (00 00 00 |00 00 00 00 00 00 |00
00 00 (o0 00 (00 00 (00 00 00 (00 |00 00 00 (00 |00 |00

Go on | 4D | | | | | | | LI

— Output Data

0 01 02 03 04 05 06 07 02 09 10 11 12 13 14 15

Addr
Save | 0z (00 (00 (00 (00 (00 (00 (00 00 (OO0 (00 |00 |00 (00 |00 |00 ﬂ
00 (00 00 00 (00 (00 (00 00 00 00 00 |00 |00 (00 |00 OO
Load | 00 00 00 (00 (00 (00 (00 OO 00 (00 (00 (00 OO (00 (00 OO
00 (00 (00 00 (00 00 (00 00 00 00 00 |00 |00 |00 |00 00
Send |
Go on |
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4.4 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 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 Polling address Unsigned-8 | 0 Polling address Unsigned-8
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

www.SSTAutomation.com
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An example of this command in the SST configuration software is shown below:

&) Gateway Configuration Software SST-HE-CFG
File(F) Config(E] Teooll} View(M) Help(H)

0O 8 o Lx o} iy oS 5] =
New Save Open Ldd Hode Liel Mode Ldd Cmd Del Cmd Upload Download Auvtohap Conflict Export Memory Diagnose Drebug
= * || Configuration Mode Basic ii
G Fieldbus Mode of Outputting Commands Polin
i 2 2
=62 Channell Memory Starting Address of Sending Data 3000
&% Node(1) Modbus Register Starting Address of Sending Data 1500
-fm Command ID1 Length of Sending Data (BYTE) 0
- Command ID3 Length of Sending Data (WORD) 0
(@ Command ID6 Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 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:

@ Gateway Configuration Software SST-HE-CFG s O *
File(E) ConfiglE] Tool@M View() Help(H)
[ 3 . o} i1 & @ =
New Save Open Add Hode Diel Miode Del Cmd Upload Download  AutoMdap Conflict Export Memory Diagnose Diehug
= * || Configuration Mode Basic :~1
- Fieldbus Mode of Outputting Commands | Polin
: g 12
&G Channell Memory Starting Address of Sending Data 13000
=43, Node(1) Modbus Register Starting Address of Sending Data 1500
-~ Command ID1 Length of Sending Data (BYTE) 0
_ Length of Sending Data (WORD) 0
- Command ID6 Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 26
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.

x

= Configuration Mode
&8 Fieldbus Mode of Outputting Commands
&-E Channell Memory Starting Address of Sending Data
=4, Node(1) Modbus Register Starting Address of Sending Data 11500
[ Command ID1 Length of Sending Data (BYTE) 0
25 Command ID3 Length of Sending Data (WORD) 0
~fd Command ID6 Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Receiving Data 0
Length of Receiving Data (BYTE) 26
Length of Receiving Data (WORD) 13
Command Index 2
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Advanced Configuration X
Mapping address Response data
Bytes | Memory Address Starting Address Byte swap 4| |Command Status
3-8 0 0/ no swap Bytel-3
10-13| 0 0 no swap Byted
Byted
Byteld
Bytel3-18
Bytel?
Byte20-23
7|
Quatemnary Variable

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

this chapter.

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 0-15)

Byte 1 (Only on supported HART devices) Loop Current Mode (0=Disabled, 1=Enabled)
Response:

Byte Description

Byte 0 Polling Address (Between 0-15)

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

&) Gateway Configuration Software SST-HE-CFG == [m} x
File(E) ConfiglB)] Tool@ View() HelpiH

O 8 " x £ & L ok @ 8

New Save Open Ad Mode Diel Mode A Cred Del Cmd Upload Download  AuteMap Conflict Export Iletnnty Diiagnnge
-] Ticldbus | Configuration Mode Basic iI
o Mode of Outputting Commands Polling
-6 Channell Memory Starting Address of Sending Data 3000

E-dp Node(l) Modbus Register Starting Address of Sending Data 11500

Length of Sending Data (BYTE) |1
Length of Sending Data (WORD) 1
Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Recefving 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.
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5 Software Instructions

5.1 Software Interface Description

SST-HE-CFG is a configuration software based on Windows platform, and is used to configure HART series

products.

The following describes how to use the software SST-HE-CFG to configure the product GT200-HT-MT. You may

also check the software user manual to get detailed usage.

Open the SST-HE-CFG and enter the main interface of the software:

&) Gateway Configuration Software S5T-HE-CFG
Menu Bar

File() Config(E] Tool@M Wiew() Help(H?

| S
0 8 3 = [ =] i L @ 5]

e

New Save Open Add Hode Diel Mode Add Crad el Crad wmd Download  AutoMap Conflict Export Memory Diagnose Diebug  Mode Switch
; * | Mode Modbus TCP ﬂ
- Assign IP Mode Tool Bar Manually Assign
&6 Channell IP Address 192.163.0.10
& &% Node(0) Subnet Mask |255.255.255.0
g Command ID1 Default Gateway 192.168.0.1
DNS1 0000
DNS2 E&y\

Equipment section:
Configuration section:
You can choose the field bus or
Input configuration parameters.
subnet, and add the nodes and

The gray parts can’t be modified.
commands.

)
Notes section:
The specific explanation of the
configuration parameters.
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Tool Bar:

D‘:!SEQE&LLL@Z

New Save Open Add Mode Diel Hode Add Crd Del Cmd Upload Download — AutoMap Conflict Export Memory Diagnose Debug Mode Switch

0O

New  New: Create a new configuration file

Save: Save the configuration file

-

Open - Open: Open the configuration file

Add Node 5 4qNode: Add a HART node (device)

T

Del Node pelNode: Delete a HART node (device)

oyt

Pl Crod AddCmd: Add a HART command

]
et

DelCmd pelCmd: Delete a HART command

1,

EL i Upload: Upload the configuration from the GT200-HT-MT and open it in the software

S

Download 1y 4w n10ad: Download the configuration to the GT200-HT-MT

AutoMap AutoMap: Automatically calculate the mapping address

Conflict
5 Conflict: To check whether there are some conflicts in the data buffer

b=

Export Export: Output the configuration and save it as an Excel form
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Memory pemory: Show the data in the buffer of the GT200-HT-MT.

Diagnose
Q Debug: Send any request to Hart devices and show the response information received. (Only for
GT200-3HT-RS model)

s

Mode Switch

Diagnose: Analyze operation of fieldbus devices.

Mode Switch: Switch the mode to debugging or configuring.
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5.2 Software Functional Specifications

5.2.1 Configure the Modbus TCP Fieldbus

Click the "Fieldbus" on the left and select "Modbus TCP" in the "Mode" in the configuring plate on the right, as shown

below:

&) Gateway Configuration Software S5T-HE-CFG - O X
File(E) ConfiglE] Tool View(\) Help{H)

O 8 e 2 £ 20 L ok 8 &

2 Ed
New Save Open Add Mode Diel Mode Add Crud Diel Crad Upload Download  AutoMap Conflict Export Memory Diagnose Digbug
) * [ Mode Modbus TCP il
& I Assign TP Mode Mannally Assign
ES (R hanly IP Address 1192.168.0.10
&t Node(0) Subnet Mask 2552552550
~f Command ID1 Default Gateway 192.168.0.1
- Command ID3 DNS1 0.0.0.0
*f Command ID6 DNS2 0.0.0.0
&l
Info News!

Assign IP Mode: Manual Assign, BOOTP, DHCP optional.

IP Address: Set the IP address of the GT200-HT-MT.

Subnet Mask: Set the subnet mask of the GT200-HT-MT.
Default Gateway: Set the gateway address of the GT200-HT-MT.
DNS1: Default 0.0.0.0.

DNS2: Default 0.0.0.0.
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5.2.2 Configure the HART Fieldbus

5.2.2.1 Set the Parameters of HART Channel

Click the "HartChannel0" on the left, then the configuration plate will be shown as below:

@ Gateway Configuration Software SST-HE-CFG = m} X
File(F) ConfiglE]l ToolMd View(V) Help(H)
8 o c T g, S &=
New Save Open Add Hode Drel Mode Upload Download  AutoMap Conflict Export Memory Diagnose Diehug
i * * || Master Type Primary Master &
3 Fieldbus & . . j
% Network Mode Point-to-Point
=& Maximum Repetitions 3
=&, Node(0) Polling Enable
- {d) Command ID1 Delay Between Polls 256
[ Command ID3 Response Timeout 256
8 Command ID6 How to Action after N Successive Response Timeout Hold
Successive Response Timeout for N Times 3
E]
N |

Master type: Primary master, Secondary master optional.

Network mode: Select the network mode of HART. In “point-to-point” mode, only one HART instruments of address
0 can be connected.

Maximum repetitions: Select the number of the HART command retries, ranging from 0 to 5.

Polling Enable: Sclect whether to use polling feature.

Delay between Polls: Set delay time between two commands with the range from 256~65535ms.

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

How to Action after N successive Response Timeout: Select whether to clear input data when the number of response

timeouts is more than the set number, or keep the data.
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Successive Response Timeout for N times: The max number of timeouts before the data is cleared, ranging from

1 to 14.

5.2.2.2 Add Slave Nodes

Click the selected HART channel, right click on it and select "Add Node" in the pop-up menu.

{ = M
- Fieldbus Ne

3
Add Channel
Delete Channel
Add Node
Delete Mode

Copy Mode
Paste Node
Add Command

Delete Command

Click the added node, set device address in the right configuration plate.

&) Gateway Configuration Software SST-HE-CFG = O X

File(E) Config(E) Toold View() HelpH)

0 T o =] L3 L oL

New Save Open Add Node Del Hade Add Crad Drel Crad Upload Download  AutoMap Conilict Export Memory Diagnoss Diebug
e x ;I,aste:[ Type Pmnafy Master ﬂ
etwork Mode Mhulti-drop

=& Masinum Repetitions 3
B &% Node(1) Polling |Enable
{r Command D1 Delay Between Polls 256
- Command ID3 Response Timeout |256
- Command ID6 How to Action after N Successive Response Timeout Hold
Successive Response Timeout for N Times 3

Note: When the number of configured nodes numbers is more than the actual connected devices, the redundant nodes

will lead to a longer polling time. It is recommended that the number of configured nodes correspond with the number

of actual devices.
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5.2.2.3 Add HART Commands

Right click on a Node and select "Add Command" in the pop-up menu

Axs a3

Delete Channel
Add Node
Delete Node
Copy Node
Paste Node

Delete Command

-

Choose the command you want to add in the pop-up dialog box, and then click "OK" to exit:

Select the command

Commanad list Selected command

Command D0 " Command ID1
Command ID2 Command D3
Command D4 Command DG
Command D3

Command ID7 i |
Command D8

Command D9

Command D10

Command D11

Command D12 < |
Command D13

Command D14

Command ID13 M

Write Polling address:

This is a data link layer management command. This
command writes the Polling address to the device,
which is used to control the Pnmary Vanable AO output
fand provide the Device ID.

OK Cancel |

Note: The same command can only be configured once in one node.
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5.2.2.4 Configure HART Commands

Click the command ID on the left, you will see the configuration plate of the command on the right:

@ Gateway Configuration Software SST-HE-CFG - a X
File(F) Config(E) ToolM ViewM) Help(H)
Ea 8 [l i oL
New Save Open Del Cmd Upload Download  Autobdap Conflict Export Memory Diagnoss
: * || Configuration Mode Basic
& Fieldbus Mode of Outputting Commands Poin
: g g
B &3 Channell Memory Starting Address of Sending Data 3000
=& Node(1) Modbus Register Starting Address of Sending Data 1500
) Command ID1 Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
‘) Command ID6 Memory Starting Address of Receiving Data 0
Modbus Register Starting Address of Recerving Data 0
Length of Receiving Data (BYTE) 7
Length of Receiving Data (WORD) 4
Command Index 0
=

Mode of outputting commands: Change-of-state, polling output, Initialization output and disable output optional.

Change-of-state output: Execute this command once the data buffer changes.

Polling output: The command is put in the polling list and executed periodically.

Initialization output: Execute the command once, when power is on.

Disable output: The command will not be sent.
Memory starting address of sending data: Set the start address in data buffer of output data of this command. The
range is 3000~4999.
Modbus register starting address of sending data: This parameter is automatically calculated and used for register
addressing.
Sending data length (BYTE): Set the length of output data of this command.
Sending data length (WORD): This parameter is automatically calculated. 1 word=2 bytes.

Memory starting address of receiving data: Set the start address in data buffer of input data of this command. The
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range is 0~2999.

Modbus register starting address of receiving data: This parameter is automatically calculated and used for register
addressing.

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

Receiving data length (WORD): This parameter is automatically calculated. 1 word=2 bytes.

Command index: This parameter is automatically calculated and it indicates the index of this command in the

configured command list.

5.2.2.5 Delete Commands

Select the command you want to delete and, right click on it and select "Delete Command". This can also be done

through the menu bar or tool bar.

5.2.2.6 Delete Nodes

Select the node you want to delete, right click on it and select "Delete Node". This can also be done through the menu

bar or tool bar. When a node is deleted, all commands under this node will also be deleted.
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5.2.2.7 Advanced Options to Configure HART Commands

The GT200-HT-MT can filter the input data in advanced configuration mode which can be useful when users only
need one part of the data from one command. For example, if a user only needs the main variable of No.1 HART
command, the advanced options can be used to filter out the unneeded units of the main variable. The advanced

options is the execution of the “segment mapping function”. The input data of the HART command is divided into

segments that can be extracted independently. Users can get any part of the data they want.

Below is the Advanced Options interface:

&) Gateway Configuration Software SST-HE-CFG - s
File(E) ConfiglE]l Toold View(V) Help(H)
O 8 - T Lo L dy @ &=
New Save Open Add Node Diel Mode Del Cmd Upload Download  AutoMap Conflict Export Memory Diagnose Dichug
- * [ Configuration Mode Advanced fl
-6 Fickibns Mode of Qutputting Commands Polting
B &3 Channell Memory Starting Address of Sending Data 3000
4% Node(1) Modbus Register Starting Address of Sending Data 11500
Length of Sending Data (BYTE) 0
Length of Sending Data (WORD) 0
“-f Command ID6 Receive Data Project Configuration Configuration
Command Index it

Below is an example of the “Segment Mapping” function using the No. 3 HART command. Click the

"configuration" button in the "Receive Data Project Configuration" option once the configuration mode is set to
“Advanced”.

Double-click on a variable to add or delete it.
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Advanced Configuration x
Mapping address Eesponse data
Bytes Memory Address | Starting Address Byte swap 4| |Command Status
5-8| 0 0| Register swap Bytel-3
10-13 0 0 Register swap Byted
13-18 0 0| Register swap Bytet
Byteld
Bytel?
Bytel0-23

Cuaternary Vanable Units Code

Bytes: Input bytes of "Response Data". In the above example, clicking on "Byte5-8" will show the information
“Primary Variable” in the left bottom area.

Memory Address: Set the start address of these bytes in data buffer.

Starting address: This parameter is automatically calculated and is the relevant Modbus register address of
"Memory Address".

Byte swap: Select between "No swap" and "Register swap". This function is optional and is only valid to float

type data. For example, if the original data is 0x12345678, it will be 0x56781234 when using "register swap".
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5.2.3 Conflict Detection

"Conflict Detection" is used to check the distribution of the input and output data of all commands stored in the data

buffer.

@

Click Cenflict  jc0n to open the conflict detection box:

Conflict Detection *

Send-data-memory

- [_]&3 Fieldbus 0 1 2 3 4/ 65 6 7 & 91011121314 16 16 17 1819 20 21 22 23 24 25 26 27 28 2930 31i|
ool ||
= D Channell 3032. L
E""c;'n. oed |
3096
e gCommandlDl 3128: (|
[ Command ID3 3160
319z
------ ECOmmand]D& 3224:
3256
3azss

Receive-data-memory

0 1] 2 3 4 5 6 7 8 010 11 121314 15 1617 1818 2021 22 23_24:25_26_2?_28_29_30_31ﬂ

0000
0032
0064
0096
0128
0160,
0192
0224
0256
D288
0320,
0352

| Unused B vaia B consict | Exceeded [ setectea

The left side of the tree view shows the configuration commands. The right side of the tree view shows the data
memory address which includes the receive data storage address and the send data storage. The top side shows the
memory distribution of the HART channel sending data. The bottom side shows the memory distribution of the HART
channel receiving data.

White colored areas are usable addresses.

Green colored areas are occupied addresses.

Red colored areas are memory addresses that are configured with two or more commands.

Yellow colored areas are mapped addresses that exceed the defined range of the GT200-HT-MT.
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Clicking on a command will show the corresponding memory addresses in blue.

Conflict Detection X

Send-data-memory
...... D’ledbus o] 1] 2| 3] 4] 5| &] 7] 8] 9_ID_11_12_13_14_15_16_lT:18_19_20_21_22_23_24_25_26_2?:28_29_30_31ﬂ

3no0 A
B |:| Channell 3032
E‘d;lb Node(1) 3064_
3096
g Command ID1 31_29
3160
3192,
3224
3256
3aee
33zo
LY I I O O O A O =
Receive-data-memory
T 8 9/10011 1213 14 15 16 17 18 19 20 21 22232425262?28293031:|

0000 ---------------
0032

0064
0096
ni2g
0160
0192
0224
0256/
0288
0320/
0362

TETYY S D A ) ) O O =

Tnused B vaia B consict | Exceeded B seectea

5.2.4 Auto Mapping

Automap will automatically distribute the memory addresses with no conflict according to the input/output bytes

number set by the users’ commands.

Autobdap

Set the correct input/output bytes for each command, then click icon and select "yes" in the pop-up

menu.

S5T-HE-CFG et

—
I@ Whether auto mapping address?

‘fe; No i
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5.2.5 Upload Configuration

Select “Config” >> “ Ethernet Config” in the menu bar:

| Config(E) | Tool(T) View(¥) Help(H)
Serial setting(P)
Ethernet Config(E)
Add Channel(C)
Delete Channel(D)
Add node(l)
Delete node(S)
Add Command(A)
Delete Command(L)
Upload(U) Ctrl+U
Download(D) Ctrl+D
Auto Mapping(M) Cirl+M
Conflict Detect(T) Ctrl+T
Export XLS(E) Ctrl+E

"

e | ]

Lo A o R i 1 L= I (1

The "Ethernet Configuration" box is shown as below:

Ethernet configuration .

[~ Use the search fimction

IP address to connect to:

192 . 168 . 0 . 10

OK Cancel |

When ticking "Use the search function", it will search all identifiable hardware and show them in the device list:
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Search Equipment *
No. | Model IP Address MAC Address Firmware Version State |
1 GT200-HT-MT 192.168.0.10 84-ea-c3-le-01-1b 12 Allows remote configuration

High In | Eefresh

e e e O N e P T et
searcn HEHOHNEOENEDENEDENENENENENENIN DTN N O N DD EE TN

Select a device and click "Sign in" to connect the device.
When not ticking "Use the search function", it will only search the appointed hardware and only show this
hardware in the device list.

Click the upload icon again, the pop-up box is shown as below:

|Upload

Click "Upload" to upload the confizuration.

Click "Upload" button.

[ Uplod SST-HE-CFG F52)

F 'i; Upload successfully
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Now, users can upload the configuration of the GT200-HT-MT into the software and open it there.
5.2.6 Download Configuration

e
After configuring the command, click Pawnload button, the pop-up box is as shown below.
Click "Download data".

Download

Chck "Download" to download the
configuration.

Cancel

Remote reset o

Download succeeded, whether to conduct remote reset?

Yes Mo Cancel

Notes: Before downloading, please confirm all configuration is correct.

5.2.7 Memory Data Display

This function shows the data exchange inside of the gateway and is useful in debugging the HART fieldbus in the

absence of an EtherNet/IP connection. Users can check the data in buffer of the GT200-HT-MT following these

steps:

1. Ensure that the GT200-HT-MT is set to running mode. Set the configuration DIP switch Bit 1 OFF and Bit 2
OFF, then restart the gateway. The GT200-HT-MT now is in running mode.

2. Connect the GT200-HT-MT to the computer using the Ethernet interface. Open the software "SST-HE-CFG",
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click "Tool" >> "Select Mode" and select debug mode. You can also click Mede Switch to change mode.

3. Click on the icon | by —. Choose the required gateway in the device scanning window, as shown

below:

@) SST-HE-CFG

Select Mode

{" Config

0K

Memory Display u

—Input Data

Addr 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
e | 00 |00 |20 00 |00 |00 |00 |00 |00 |00 |00 |00 |F3 A7 41 |F4 ii
00 (o0 oo 00 05 (00 (00 |00 00 00 (00 00 00 00 00 |00
00 00 00 00 00 00 |00 OO0 00 00 |00 00 00 00 |00 00
o0 00 0o 00 00 00 |00 |00 00 00 |00 |00 |00 |00 |00 |00

= o I I I I I | I I ] I I I I I &
p

— Output Data

Addr 00 o1 02 03 04 05 06 07 08 09 10 11 12 3 14 15

S | o3 oo oo 00 00 00 00 00 00 00 00 00 00 00 00 00 ﬂ
oo oo oo 00 00 00 00 0D 00 00 (00 00 |00 |00 00 00

o | 00 00 00 00 00 00 00 (00 00 00 00 00 00 00 00 00
00 (o0 oo 00 00 00 (D0 00 00 00 |00 00 |00 00 00 |00
Send | | | LI

Stop |

4.  The upper table shows the memory distribution of HART input data, and the lower table shows the output
data. When you need to modify the output data, first click the "Stop" button. Then modify the required data

or load the already saved data table. Finally, click "Send".
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5.2.8 Diagnose

This function helps users to check the communication status of HART instruments, the execution of HART

commands, the status of data transmission and reception. It also displays the specific commands and real-time

data. The steps are as follows:

1. Ensure that the GT200-HT-MT is set to running mode. Set the configuration DIP switch Bit 1 OFF and Bit 2
OFF, then restart the gateway. The GT200-HT-MT now is in running mode.

2. Connect the GT200-HT-MT to the computer using the Ethernet interface. Open the software "SST-HE-CFG",

e
click "Tool" >> "Select Mode" and select debug mode. You can also click Mgyl change mode.
&) SST-HE-CFG X

Select Mode
{ i Config

OK

=

. Diagnose : .
3. Click and upload the configuration of the required gateway, as shown below:
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| Search Equipment ot
|| No. | Model IP Address MAC Address | Firmware Version | State |
GT200-HT-MT 192.168.0.10 6i-eaci-1e01-1b Allows remote confisuration

4. Click "Upload data":

[ Uplod SST-HE-CFG =)

i;\. Upload successfully

[

5. Click "OK" to open the diagnostic box. Click "Channel 1" and the right side will display the status of the
HART fieldbus.
Click "Refresh" to refresh the data once. Click "Reset" to clear the system status Click " Periodically refresh"

to update the data in periodically.
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Diagnose by
-4 Fieldbus Ttem | Value |
o953 System State machine WAITACK
o Node(0) Eequest times 25

Eesponse times 25
Error times 0

— Operation

Eefresh Reset Periodically refresh

Click Node (x) and the response status of the configured commands will be shown on the right.

6.

. SSTem
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Diagnose A
-3 Fieldbus Ttem | Vahue |
Elﬂ Channell Command ID1 Eesponse correct
i Node() Command ID3 Eesponse correct
Command IDG Eesponse correct
— Operation
Eefresh Reset Penodically refresh

7. Double click on a command and the detailed information will be show in the pop-up box.

For example, double click on "Command ID3":

Command 10 data >
Ttem Value [
Commumnication_Status sSuccess

Edit Response Code Reserved
Primary Variable Current 4319878
Primary Variable Units Code bars
Primary Vanable -0.000033
Secondary Vanable Units (tll)
Secondary Variable 0.000000
Tertiary Variable Units Code (trull)
Tertiary Variable 0.000000
4th Vanable Units Code (tll)
Refresh | 4th Variable 0.000000

Click "Refresh" to update the data. "Edit" in the read-only command does not work.
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5.2.9 Conversion Tools

There are two practical tools in the "Tools" menu to convert hexadecimal data to 1EEE754 floats or PACKED ASCII

codes.
Packed ASCII Translate u
Uncompressed data Compressed data
TECH E 5050C8 &
ASCIl 5 Hex I
IEEE754 floating point conversion
Single precision floating point 4 bytes hex data
i i e i
0.00071 JAZAIF 4B
o=
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6 Working Principle

6.1 Address Table

The GT200-HT-MT has a memory buffer of 8156 bytes. 0 to 4999 of the buffer is used for the HART input data

and output data. 5000~8155 of the buffer is used for the status of the HART channel and control bytes.

Modbus Address!
HART Buffer
Function Read/Write? Description
Channel Address Address
Code
0-1499 )
0-2999 04 Read HART input data (response data)?
Input/Output (3x0001-3x1500)
Data 03, 06, 1500-2499 .
3000-4999 Read/Write | HART output data (request data)*
16 (4x1501-4x2500)
5000-5019 2500-2509 Device 0_cmd0 response data’
5020-5039 2510-2519 Device 1 _cmd0 response data
5300-5319 2650-2659 Device 15_cmd0 response data
5320 2660 H HART channel status®
5321 2660 L HART channel request counter
5322 2661 H HART channel response counter
04 Read
5323 2661 L HART channel error counter
State and -
5324 2662 H Device 0_cmdo status’
Control —
5325 2662 L Device 1_cmdO status
Bytes =
5339 2669 L Devicel5 c¢mdO status
Configured HART command
5340-5439 2670-2719
status®
5744 2872 H Counters reset trigger’
5745 03, 06, 2872 L . Polling output control byte!?
Read/Write X
5746 16 2873 H Command request trigger!!
5747 2873 L Triggered command index!?
Others Reserved
Notes:

1. Modbus Address
The Modbus TCP client should use the corresponding function code(s) to read or write the data from/to the

GT200-HT-MT, with the specified address. The Modbus address in the above table is based 0 and decimal.
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For example, the Modbus address 0-1499 for the HART input data, is also the 3x0001-3x1500 as PLC

address (based 1). For more example, please see chapter 4.2 Communication with Modbus TCP Client.

2. Read/Write
(1) Read: The Modbus TCP client can only use function code 04 to read these data from the
GT200-HT-MT.
(2) Write: The Modbus TCP client can use function code 03 to read these data from the GT200-HT-MT,
and use function code 06 or 16 to write data to the GT200-HT-MT.
3. HART input data (response data): The response data bytes from HART instruments.
4. HART output data (request data): The request data bytes sent by the Modbus TCP client through
GT200-HT-MT.
* For more details about the relationship between buffer address and Modbus address, please refer to chapter
4.2.
5. Device N_cmd0 response data: The GT200-HT-MT will always send a request of HART command 0 to get
instrument information. The response data bytes will be stored in these addresses. The “N” is the HART
instrument address.

6. HART channel status: The present status of the HART channel.
Table 6.1 - HART Channel Status

Value | Description

00 No data communication
01 Sending request

02 Waiting for response

03 Processing response

7. Device N_cmd0 statues: The status of the HART command 0 which is automatically sent. See Note 5 above.

Table 6.2 - Command Status

Value | Description

00 No request

01 Correct response

02 CRC error

03 No response

04 Errors defined by HART protocol

05 Disconnection with HART instrument(s)
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Configured HART command status: The status of configured HART command(s). These commands are
configured in SST-HE-CFG software and will generate a unique “Command index”. The status will be
arranged in index order. For example, the high byte of 2670 input register (3x2671) is the status of the
command of index 00, and the low byte of 3x2671 register is the status of the command of index 01.

The status details refer to the Table 6.2 - Command Status.

Counters reset trigger: When this trigger changes the value, all the counters of HART channel (request,
response and error) will reset to 0.

Polling output control byte: This control byte is defined as below.
Table 6.3 - Polling Output Control Byte

Value Description

01 Enable polling output. The HART commands will be sent periodically.

00 Disable polling output. The HART commands will be sent with the trigger
signal, see Note 11 and 12 for details.

Command request trigger: When this trigger changes the value, a request of the HART command will be
sent. The triggered HART command is specified by the “Command index”, see Note 12.
Triggered command index: The command index of the triggered HART command. The command is

configured in SST-HE-CFG software and will generate a unique “Command index”.
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6.2 Flowchart of Executing One HART Command

Current
command

Initialization

out? Input Data Output Data
output?

A A

Data State | Data
) 4

Quit

\ 4

Execute command

A 4

Polling output?

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

The next Any tri 9 instruments

command ny triggers?
6.3 Trigger Command

Users can trigger any HART command by sending a trigger byte and command index, following the steps below:

(The address table refers to chapter 6.1)

1. Disable the polling output. You can disable it in SST-HE-CFG software or by changing the “Polling output
control byte” by Modbus TCP client.

2. Write the index of the command that you want to trigger, to the “Triggered command index” address. The
command index is generated when you configure the HART command in SST-HE-CFG software.

3. Change the “Command request trigger” value.
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4.  Now the command of the index in “Triggered command index” address is triggered. The response data bytes

will be stored in the corresponding buffer address.
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