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Disclaimer:
Copyright © 2025 SMDZNET. All Rights Reserved.

Before using the product, please read the manual intensively.First, please confirm which type of Instruments is used with the
HART protocol, and then find out the appropriate using method in the manual. Before switching on the power, please confirm all
interfaces are correctly connected. The company will not be held liable for any damage caused by improper use that violates the
methods specified herein unless following the instructions.

This document serves as the official product description. However, content may become outdated or invalid due to
product/software upgrades. We do not guarantee consequences arising from such changes. Please monitor version updates and
ensure prompt updates.

For the latest information, please refer to our website: www.smmeter.com.If you have any questions about this.document or
the performance description of this product, please contact your supplier or contact us directly.E-mail :sales@smdznet.com or

contact tel:86-573-82623038 for advice and answers.

Copyright notice:
All rights to this document are exclusively owned by our company. No individual or entity maydisclose any content to third

parties in any form (including transcription, photocopying, translation, email, etc.) without prior written consent.
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1. Introduction of SM100-T-B-8 Converter
1.1 Product Introduction

SM100-T-B-8 multi-variable current output converter is a high-tech product integrating HART protocol, RS485
communication and multi-variable current output. It is composed of interface chip, hardware watchdog circuit and embedded
HART modem chip. It has the characteristics of stable performance and high cost performance.

The SM100-T-B-8 multivariable current output converter is structurally designed to fully comply with industrial standards. It is
specially designed in terms of temperature range, vibration, electromagnetic compatibility and interface diversity to ensure stable

operation in harsh environments and provide high quality assurance for your equipment.

1.2 Product Performance

o USB communication interface, parameters can be configured.

o With one RS485 interface, supporting standard MODBUS _ RTU communication protocol.

e With special configuration software, it can communicate with HART protocol intelligent instrument.
e With 8 current outputs, it can transmit and output current to HART variables.

e Support single HART protocol intelligent instrument.

e Support a variety of special HART protocol intelligent instruments.

o With power-off memory function, parameters do not need to be reset after power off.

1.3 Main Parameters

e Mounting dimensions: 139 mm L x 104 mm W x 35 mm H.
e Working temperature: -20 ‘C ~ + 80 C.

e Storage temperature: -25 C ~ + 80 C.

e Power input voltage: DC 12 ~ 24V.

o HART protocol sampling resistor: 250Q.
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2. Physical Drawing of SM100-T-B-8 Converter and Indicator Light Function
2.1 Physical Drawings

[ 5 HRBTF

Songmac

Multi Variable Current Output Converter

SM100-T-B-8 ’

2.2 Wiring Diagram

2.2.1 Wiring Diagram of Two-Wire Instrument

SM100-T-B-8

Multivariable Current Output Transmitter
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DC 24V
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2.2.2 Four-Wire Instrument Wiring Diagram
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Multivariable Current Output Transmitter

SM100-T-B-8
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DC 24V 4-Wire . RS4&?5 )
2.3 Port Introduction
Port name POW | GND | LOOP+ | LOOP- | 485D+ | 485D- DA1 | GND DA2 | GND DA3 GND
Function/access RS485
Power source HART instrument Current 1 Current 2 Current 3
device communication
Port name DA4 |GND DA5 | GND DA6 | GND DA7 | GND DAS8 | GND USB
Function/access
Current 4 Current 5 Current 6 Current 7 Current 8 USB communication
device

o POW, GND: DC power supply, the positive and negative poles (+,-) of the power line are connected to the corresponding (POW,

GND) terminals respectively.

o LOOP +, LOOP-: connect HART instrument and read HART instrument data.

e 485D +, 485D-: RS485 communication interface, read HART instrument real-time data, current output value, range and other

parameters.

e DA1, GND ~ DA8, GND: 8-channel 4. ~20mA current output, with sampling resistance of 250Q.

2.4 Description of-Indicator Light

o POW: Power indicator: The power indicator is always on when the converter works normally.

o HART: HART interface indicator. This indicator flashes when the converter is communicating with the HART instrument.

o RS485: RS485 communication interface indicator, which flashes when RS485 interface receives and sends data.

e USB: USB port communication indicator, the indicator flashes when reading and configuring the converter parameters.

Jiaxing Songmao Electronics Co., Ltd.
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3. Function Introduction and Operation Steps of Configuration Software

3.1 Communication Connection

1) Connect the power supply and USB serial port cable according to the description of the port in the previous section.

2) Open the configuration debugging software, select the correct port number and open the serial port.

3) Click "Communication Query" to query the version number of this converter in the "Receiving Buffer" below. At this time, the

connection is successful.

& SMI00-T-B-4 - O *

Systern Parameters | Trarsparert Mode | Modbus Parameter Configuration |

Cormmunication Query

é Device Manager
File Action View Help
e mEm B

> [ Human Interface Devices

> =gy |DE ATA/ATAPI controllers

> h Imaging devices

» E2 Keyboards

b ' Mice and other peinting devices
» [ Monitors

> ! Metwork adapters

~ @ Ports (COM&LPT)
ﬁ Silicon Labs CP210x USB te UART Bridge (COM3)
USE Serial Port (COM4)
» 0 Print queues

» a Processors
» B} Security devices

» l Software devices

o #l Snund viden and nama cantenllers

CIOOHOYE

Clear .Buffer <
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3.2 System Parameters
This interface is used to set and query basic parameters such as communication parameters, module working mode,
MODBUS adjacent instruction interval, MODBUS slave address, etc.
1) Communication query: You can query the version number of the converter.
2) Parameter initialization: The parameters of the converter can be restored to the initialized state.
3) MODBUS slave address: Enter the 3-digit slave address and click "Set".
4) RS485 serial port parameters: the user selects the baud rate and check bit (default baud rate: 9600, check bit: None) for
RS485 interface communication according to the connected upper computer system, and then clicks "Set".
5) Working mode:

(@ Transparent Mode: when the working mode is set, the converter has no current and MODBUS protocol data output: The
converter uses HART protocol communication and can read the basic information and dynamic variable data of HART
instrument in the "transparent working mode" interface.

@ Single Meter Operation Mode: when the working mode is set, the converter can perform protocol conversion on the
collected HART instrument data and output standard MODBUS protocol data.

® Test current output mode: When this mode is set, the current output of each DA ¢channel can be tested by inputting the
test value.

6) MODBUS command interval: It is the time period for the converter to communicate with the HART instrument. Enter the
interval time and click "Set". Interval time = input time * 0.1S.
7) Analog output configuration

(D Cumulative output: corresponding variable can be selected as cumulative current output. When the variable is set for the
cumulative quantity output, the current output by the DA5 ~ DA8 channels respectively corresponds to the conversion
value of the 4 bytes of the cumulative quantity (the cumulative quantity represents FF, and each channel is equally divided
by FF, i.e. 255, that is, each channel is calculated by the range 0-255).

For example, if the current value of the cumulative. amount is the 2113664, that is, 00 20 40 80 (Hex), then
The output value of DA5 is 00 (Hex) =07(Dec), and the output current is 4mA,
The output value of DAG is 20.(Hex) = 32 (Dec), and the output current is 32/255 x 16 + 4 = 6mA;
The output value of DAY is 40 (Hex) = 64 (Dec), and the output current is 64/255 x 16 + 4 = 8 mA;
The output value of DA8.is 80 (Hex) = 128 (Dec), and the output current is 128/255 x 16 + 4 = 12 mA.
Cumulative Current (Dec): 2113664.
!
Cumulative Current (Hex): 00 20 40 80
U 1 1
(Dec) : 32 64 128 192
1 ! ! 1
Corresponding current: 4mA 6mA 8mA 12mA
! 1 ! !
Corresponding channel: DA5 DA6 DA7 DA8

@ DOUTA1 ~ DOUTAS: The variables corresponding to 8 DA current output channels and the upper and lower limits of their
ranges can be configured respectively. (Note: when the cumulative output is configured with variables, the DOUTAS5 ~
DOUTAS8 channels are used to represent the current output of the cumulative, so the parameters cannot be configured.)
Configure the respective range according to the actual situation of each variable. The current output by the output terminal
DA varies with the range of the variable setting.

8) For test: when the working mode of the module is set as "Test current output mode", input the current output value in the input
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box, click "Test", and the converter will output the corresponding current signal according to the set current value.
9) System parameters: read communication parameters, module working mode, MODBUS adjacent command interval,

MODBUS slave address and other parameter information.

& SMI00-T-B-4 - O *

System Parameters | Transparent Mode | Modbus Parametsr Configuration |

_

o oot o9 [0 fow | _sa || fio | e
fevosmoz oy <] [0 (fow | so | [ fioo e |
e oy <[5 oo | _sa ||| im0 | 1ea
aftvoumos oy <] [0 fow | so | [ fioo e |
e — o N

CIOOHOYE

{SM100-T-B-BYI2T 2024_014_13(1 72000]94567295_2564

Clear Buifer
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3.3 Transparent Mode
1) Before entering the "Transparent mode" interface, first set the module working mode to "Transparent mode".
2) Configure HART instrument parameters:

(D HART address: refers to the address of HART instrument.

@ HART command mode: main mode and auxiliary main mode are available for selection, which can be selected according

to the requirements of the instrument. *
® Preamble length: the 'FF' quantity of the leader of the HART instruction, which is generally 6 bytes. \
3) HART device parameter query: basic parameter information of HART instrument can be queried. y
4) HART command query: real-time data of general HART instruments can be read, but real-time data of other customize

instruments cannot be displayed. L,

*
5) HART address setting: HART address of HART instrument can be set. ()O
and.

6) Manual HART command: read the real-time data of HART instrument by manually inputting HART co

& SM100-T-B-4 - O X

I sttem Parameters  Transparent Mode | Madbus Parameter Canfiguration |

5406887
HART Device Parameter Query

FF FF FF FF FF FF FF 82 50 00 00 00 00 03 00 01

i Bt (FFFFFFFFBEST CAB2B045 631414 5B BD FASCI4DBES 22155134 2161 D1 2T F1 2E 2B ~
= M-
Clear Buffer < >

QO
N\
o

\
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3.4 MODBUS Parameter Configuration
1) When entering the "MODBUS parameter configuration" interface to read the data information, first set the module working
mode in the "system parameter"” interface to "Single Meter Operation Mode", and then click "Parameter query" and "query" to
read the parameter information in this interface.
2) Custom HART commands parsing methods
( Meter ID: select "Device 0".
@ Enable: connect the HART instrument and turn on the enable, i.e. select "Open".
(® HART mode: main equipment and auxiliary main equipment are available for selection, which can be selected according
to the requirements of the instrument.
@ Meter type: select according to the actually connected instrument.
Customized instrument-the instrument connected is not commonly used HART protocol instrument, which may be old
HART protocol instrument or special HART command protocol instrument. The user can define the
resolution mode according to the HART command, and can directly convert the MODBUS _ RTU
protocol without upgrading the program.
General Purpose Instruments-Suitable for most HART protocol instruments.
® Preamble length: the 'FF' quantity of the leader of the HART instruction.
©® Buffer clear time: input 3-digit clear cache time (unit: S).
(@ Read meter command 1/2: when the instrument type is "custom instrument"; the user can turn on the command enable
and read HART instrument data by inputting the command code.
3) HART data parsing format: set the start address, data length, address bit and coefficient of the data read by instruction 1 and
instruction 2.
(O MODBUS format: refers to the format of the exported MODBSU data. The user shall configure the corresponding analytic
format according to the format of the instrument data output.
0 IEE754 (FF4 FF3 FF2 FF1)-Floating-point, high-order inverted (default format)
1 IEE754 (FF2 FF1 FF4 FF3)-Floating-point, high-order
@ Address: After sending the command. corresponding to the command number, the HART instrument will return the
corresponding data command code. For the returned instruction code, start parsing from the instruction code of the
non-leader FF and count from 0. If the data to be parsed starts from the Nth byte, the data start address is set to N.
® Length: byte length of the data to be parsed.
@ Coefficient: When the'read variable unit is inconsistent with the unit displayed on the HART instrument header, the
corresponding coefficient can be set for conversion between units.
® Address bit: The address bit is used to calculate the data check bit to judge the correctness of the data. The default value
is 8, and the common values are 4, 6 and 8, which can be set by the user according to the actual situation.
4) IEE754 calculation: Input the received data instruction code and click "Calculation" to convert the hexadecimal data format into
the decimal data format, which is convenient for the approval of the received data.
5):.MODBUS communication test: input the correct MODBUS slave address, initial register address of read data and data length,

and then click "MODBUS communication test" to read MODBUS data information.
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& SM100-T-B-4 - O X

.Sgsi-en.ﬁ. Parameters I Transearent":gﬁ;laﬂe Modbus Parameter Configuration

JIEETS4 R FRIRED PR
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JIEETSH R4 ERIRED FR1)

w
LD

w |
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T E

JIEETS4 R FRIRED PR
JIEETS4 R FRIRED PR
JIEETS4 R FRIRED PR
JIEETSH R4 ERIRED FR1)

(=]
=]
=
w
o

FF FF FF FF FF FF FF 82 80 00 00 00 00 03 00 01

FFFFFFFFOE 31 CAG2B04563 14 1460 60 FASC 4 DEES 22165134 N 5101 21 F1 2E 28

Clear Buffer
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4. MODBUS Communication Test
4.1 Data Register Address Table

Read Write the
Serial Mode of
Data name Data address Data type | Data format function function
number operation
code code
1 Current value 40001 40002 IEE754 4321 Read 03
2 Variable 1 40003 40004 IEE754 4321 Read/write 03 16
3 Variable 2 40005 40006 IEE754 4321 Read/write 03 16
4 Variable 3 40007 40008 IEE754 4321 Read/write 03 16
5 Variable 4 40009 40010 IEE754 4321 Read/write 03 16
6 Variable 5 40011 40012 IEE754 4321 Read/write 03 16
7 Variables 6 40013 40014 IEE754 4321 Read/write 03 16
8 Variable 7 40015 40016 IEE754 4321 Read/write 03 16
9 Variables 8 40017 40018 IEE754 4321 Read/write 03 16
10 Cumulative quantity 40047 40048 Uint32 4321 Read/write 03 16
11 Cumulative Output Option 40119 Uint16 Read/write 04 06
12 Module operating mode 40120 Uint16 Read/write 04 06
13 DA1 upper range limit 30121 30122 IEE754 4321 Read/write 04 16
14 DA1 lower range limit 30123 30124 IEE754 4321 Read/write 04 16
15 DA2 upper range limit 30125 30126 IEE754 4321 Read/write 04 16
16 DA2 lower range limit 30127 30128 IEE754 4321 Read/write 04 16
17 DAS3 upper range limit 30129 30130 IEE754 4321 Read/write 04 16
18 DA3 Lower Range Limit 30131 30132 IEE754 4321 Read/write 04 16
19 DA4 upper range limit 30133. 30134 IEE754 4321 Read/write 04 16
20 DA4 Lower Range Limit 30135 30136 IEE754 4321 Read/write 04 16
21 DADS5 upper range limit 30137 30138 IEE754 4321 Read/write 04 16
22 DAS5 Lower Range Limit 30139 30140 IEE754 4321 Read/write 04 16
23 DAG upper range limit 30141 30142 IEE754 4321 Read/write 04 16
24 DAG6 Lower Range Limit 30143 30144 IEE754 4321 Read/write 04 16
25 DA7 upper range limit 30145 30146 IEE754 4321 Read/write 04 16
26 DA7 lower range limit 30147 30148 IEE754 4321 Read/write 04 16
27 DAB8 upper range limit 30149 30150 IEE754 4321 Read/write 04 16
28 DA8 Lower Range Limit 30151 30152 IEE754 4321 Read/write 04 16
4.2.Data Meaning of Write Command
Write the
Serial Data
Data name function Data meaning
number address
code
Cumulative 0-Close, 1-Variant 1, 2-Variant 2, 3-Variant 3,
1 06 40119
Output Option 4-variable4,5-variable5,6-variable6,7-variable7,8-variable8
0-Transparent way of working
Module operating
2 06 40120 1-MODBUS single instrument working mode
mode
2-Test DA output mode

Jiaxing Songmao Electronics Co., Ltd.
79 Jinsui Road, Nanhu District, Jiaxing City, Zhejiang Province China
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4.3 Examples of Reading Real-Time Data and Converter Parameters
4.3.1 Read real-time data of HART instrument

5% Modbus Poll - [Mbpoll1] = R ==
File Connection Setup Functions Display View Window Help - || & %
IDEHEH&S XM |2 & 005 06 15 16 22 23| wi| B 2

Iz = 14: Err = 0: ID = 1: F = 03: SR = 1000ms

40001 = 0.000000

40002 =

40003 = 21.280228

40004 =

40005 = 21.276030

40006 =

40007 = 21.280354

40008 =

40009 = 20.074024

40010 =

40011 = 21.279818

40012 =

40013 = 21.276030

40014 =

40015 = 21.280354

40016 =

40017 = 20.074024

40018 =

For Help, press F1. For Edit, double click on a value, |Port B: 9600

4.3.2 Reading Cumulative Output Value

8k Modbus Pall - [Mbpoll1] = R ==
File Connection Setup Functions Display View Window Help - || & %
DEW& X T[S &1 05061516 22 23] 01| B K2

Iz = 22: Err = 0: ID = 1: F = 03: 5R = 1000ms

40047 = 20

40048 =

For Help, press F1. For Edit, double click on a value, [Port 8 9600
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4.3.3 Analog HART instrument data

The analog HART instrument variable 2 has a value of 50. Because variable 2 is configured to the DA1 channel with a range
of 0-100, the analog output has a current of 12 mA. (Note: when simulating current output, set the working mode of the module to

"test DA output mode")

4 Modbus Poll - [Mbpoll1] ===
File Connection Setup Functions Display View Window Help 51 [[%]
ID@d & x|F]|E 105 06 15 16 22 23 11| B K2

Iz = 220: Err = 0: ID = 1: F = 03: SR = 1000ms

40001 = 0.000000

40002 =

40003 = 21.768528 16: Write multiple registers (floating point inv.) =]

40004 =

20005 = 21.750067 Slaveln |1

40006 =

40007 = 21.768742 Address: |9 Cancel

40008 =

40009 = 20.074024 O P Edit

40010 =

40011 = 21,768639 Open

40012 =

40013 = 21.750011 mbpoll

40014 =

40015 = 21.768742

40016 = ! Response ok

40017 = 20.074024 FS LY

40018 =

For Help, press F1. For Edit, double click on a value. |Port 8: 0600-8-N-1

4.3.4 Analog Cumulative Output Value
The value of the analog accumulation is the 80808080 (Hex), so the current of the analog outputs of the DA4 to DA7
channels is 12 mA. (Note: when simulating current output, set the working mode of the module to "test DA output mode", and

configure the output variable for cumulative output)

l'-\ Response ok

For Help, press F1. For Edit, double click on a value.

|Port 8: 0600-8-N-1

8% Modbus Poll - [Mbpalll] ===
File Connection Setup Functions Display View Window Help _[=] %]
D& x|E|= 105 06 15 16 22 23 11| B K2
Iz = 1020: Err = 0: ID = 1: F = 03: SR = 1000ms=
20037 =:028080 16: Write multiple registers (HEX) [P==a]
40048 = OxB0BO —
Slave D: 11 047 = (28020 Terd |
Address: 14? Caneel
Size: 2 Edit
u]
mbpoll == L|
Save
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4.3.5 Read Cumulative Output Option

5% Modbus Poll - [Mbpoll1]
File Connection Setup Functions Display View Window Help - =] %
DEH&E X[ |= & /L0506 1516 22 23|101| 7 W2
[Ix = 142: Err = 56: ID = 1: F = 04: SR = 1000ms
30119 = OxFFD2

For Help, press F1. For Edit, double click on a value. |Port 5: 9600-8-

4.3.6 Setting Cumulative Output Options
Set the Cumulative Output option to Variable 7.
%% Modbus Poll - (Mbpetty [ o=][=

] File Connection Setup Functions Display View Window Help
D@ H&|(x|F (= &1 0506 1515 22 23| 01| ¢ K2

[Ix = 8380: Err = 3384: ID = 1: F = 04: SR = 1000m=
30119 = OXFFOT . i . ——
Write Single Register =]
Slave ID: |-I Send |
Addiess: 113 Cancel
Value [HEX): |7
~ Uze Function

0B White single register

1B Wiite multiple registe mbpoll

I-.\ Response ok

For Help, press F1. For Edit, double click on a value.

[Port 5: 9600-8-N-1
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4.3.7 Working mode of reading module

8% Modbus Poll - [Mbpoll1] =
File Connection Setup Functions Display View Window Help - [=] x|
D@ HE|X[T |2 5|0 0506 1515 22 23| 101 § W2

Ix = Ta: Exrr = 0: ID = 1: F = 04: SE = 1000ms

30120 = OXFFOL1

For Help, press F1. For Edit, double click on a value. [Port 5: 9600-8-N-1

4.3.8 Set the working mode of the module

Set the working mode of the module to the transparent working mode.

5% Modbus Poll - [Mbpoll1] (== ][=]
File Connection Setup Functions Display View Window Help = || %
DeMW&|(X|™ |2 2| 050815 16 22 23 [ 01| B K2

Ix = 35: Exr = 0: ID = 1: F = 04: SE = 1000ms

30120 = 0OxFFOQO -
Write Single Register e

Slave 1D J1 Send |
Address: 120 Cancel ]

Walue [HEx) |”
IJze Function - mbpoll

% (B Wiite single register
™ 16 Write multiple registers

_.l_'-\- Response ok

For Help, press F1. For Edit, double click on a value. [Port 5: 9600-8-N-1
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4.3.9 Read the upper and lower limits of the range

%% Modbus Poll - [Mbpolli]

File Connection Setup Functions Display Wiew Window Help
DEE&|(X|F|S S|/ 050615 16 22 23 101| B K2
Tx = B08: Err = 0: ID = 1: F = 04: SR = 1000ms
30121 = 100.000000 30143 = 0.000000
30122 = 30144 =
30123 = 0.000000 30145 = 100.000000
30124 = 30146 =
30125 = 100.000000 30147 = 0.000000
30126 = 30148 =
30127 = 0.000000 30148 = 100.000000
30128 = 30150 =
30128 = 100.000000 30151 = 0.000000
30130 = 30152 =
30131 = 0.000000
30132 =
230133 = 100.000000
30134 =
30135 = 0.000000
30136 =
301aT = 100.000000
30138 =
3013e = 0.000000
20140 =
20141 = 100.000000
20142 =
For Help, press F1. For Edit, double click on a value.

[Port 5: 9600-8-N-1

-

4.3.10 Set the upper and lower limits of the range

Set the upper range limit of the DA1 channel to 80 and the lower.range limit to 20.

-
i Modbus Pall - [Mbpoli1]

File Connection Setup Functions Display View Window Help

|D @ W& X |F|= &) 1o0508 1516 22 23 [101] R N2

[Ix = 860: Err = 0: ID=1: F = 04: 5R = 1000ms

30121 = 100.000000 30143 = 0.000000

30122 = 30144 =

30123 = 0.000000 30145 =|16: Write multiple registers (floating point inv.) &2
30124 = 30146 =

30125 = 80.000000 30147 =| ¢ .o ]1 1125=80.DDDD Send I
30126 = 30148 = ’

30127 = 20.000000 30148 =| .. [15 Eined |
30128 = 30150 =

30129 = 100.000000 30151 =| . 4 _ . Edt |
30130 = 30152 = mbpoll

30131 = 0.000000 T, |
30132 = 1

30133 = 100.000000 , Save |
30134 = _l}. Response ok |

30135 = 0.000000 S

30136 =

30137 = 100.000000

30138 = 0.000000

30140 =

30141 = 100.000000

30142 =

For Help, press F1. For Edit, double click on a value. |Port 5: 9600-8-N-1 2
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5. Service and Warranty
1. This product is guaranteed for three years under normal use conditions.
2. During the warranty period, our company will provide you with warranty service for any failure caused by product technology.
3. The following circumstances are not within the scope of free warranty:
(O Products that are disassembled and repaired without the consent of the Company;
(@ Damage caused by external force and other natural disasters.
4. If the user thinks that the product of our company needs to be repaired, please call our company to contact us in time, and we
will repair and send it back as soon as possible.
5. The warranty liability is limited to the fault maintenance of the product during the warranty period, and does not assume other

responsibilities.

After-sales service hotline: 86-573-82623038
Email: service@smdznet.com
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