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Important Information

Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year, beginning from the date of

delivery to the original purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the use of this
product.ICP DAS reserves the right to change this manual at any time
without notice. The information furnished by ICP DAS is believed to be
accurate and reliable. However, no responsibility is assumed by ICP DAS
for its use, not for any infringements of patents or other rights of third parties

resulting from its use.

Copyright
Copyright @ 2017 by ICP DAS Co., Ltd. All rights are reserved.

Trademark

Names are used for identification purpose only and may be registered

trademarks of their respective companies.

Contact us

If you encounter any problems while operating this device, feel free to contact us

via mail at: service@icpdas.com . We guarantee to respond within 2 working days.
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1. Introduction

Modbus and HART are two kinds of famous protocols and used wildly in the fields of factory and
process automation. The HRT-710 / HRT-310 module is a Modbus to HART gateway. By using
this module, users can integrate their HART devices into Modbus network easily. The below
figure is the application of HRT-710 / HRT-310.

(Note : The below description of HRT-710 / HRT-310 will be HRT-7(3)10)

Modbus Master

PC PAC HMmI

Modbus RTU/ASCII

g @

HART Device

Figure 1: The application of HRT-710 / HRT-310

The below table are the difference between HRT-710 and HRT-310.

HRT-710 HRT-310
Din Rail Installation Horizontal Upright
. Enhanced send/receive signal
HART Signal Standard (For long distance comm.)
Support
Loop Power No (module provides +30V output)
_ _ earlier than V1.30 : 250 Ohm (1/4W)
Built-In Resistor 250 Ohm (2W)
V1.30 and later : 250 Ohm (2W)

[ Note ]
1. The software settings for HRT-710 and HRT-310 are all the same and HG_Tool can be used

for them. The main features and specifications of HRT-7(3)10 are described as below.
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1.1 Features

B Hardware

*

Support HART Short/Long frame.

Support HART Burst mode.

Allow two HART Masters.

Support Modbus RTU and ASCII format.

Support Modbus Slave / HART Master Mode.

Support firmware update via Com Port. (FW_v1.2 and HW_v1.2)
Support on-line replacement of HART devices. (FW_v1.5)
Support acquire long frame address automatically (FW_v1.5)
Isolated COM 1: RS-232/422/485.

Provide LED indicators.

Built-in Watchdog.

® ¢ 6 6 6 6 6 6 0 0 o

DIN-Rail or Wall Mounting.

HRT-710 / HRT-310 User Manual Version 1.40 Page : 7

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com



1.2 Modbus Function Code Support

HRT-7(3)10 supports the following Modbus Function Code commands.
[ Table 1: Modbus Function Codes |

FC Description
01 Read multiple coils status

02 Read multiple discrete inputs

03 Read multiple Holding registers

04 Read multiple input registers

05 Write single coil

06 Write single register

15 Force multiple coils

16 Write multiple registers

1.3 Specifications

[ UART Spec. |
€ COM: RS-232(3 wire) / RS-422 /| RS-485

€ HRT-710 Connector: 9-pin screwed terminal block
€4 HRT-310 Connector: 4-pin screwed terminal block
€ Baud Rate: 1200 ~ 115200 bps

€ Data Format:
[1] data bits : 7/8
[2] parity : None/Odd/Even
[3] stop bit : 1/2

[ HART Spec. ]
€ Channel number: 1
€ Connector: 2-pin screwed terminal block
€ Operates as a HART Master station and supports all HART commands
€ Frame: Short or Long

€ Network: Point to Point or Multi-drop
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€ Max. 15 HART modules

€ Max. 100 user commands and 32 default commands

[ Power Requirement |
€ Unregulated +10 ~ +30 VDC

€ Power reverse protection, Over-Voltage brown-out protection

€ HRT-710 Power consumption: 1.0 W
HRT-310 Power consumption: 3.5 W (Max.)

[ Module Spec. ]
€ HRT-710 Dimensions: 72 mm x 121 mm x 35 mm (W x L x H)
HRT-310 Dimensions: 25 mm x 116 mm x 120 mm (W x L x H)

€ Operating temperature: -25 ~ 75 °C

€ Storage temperature: -30 ~ 80 °C

€ Humidity: 5 ~ 95% RH, non-condensing
€ LED Status Indicators (Table 2)

[ Table 2: LED status indicator |

PWR LED Show module power status
ERR LED Show HART communication error status
RUN LED Show module operation status
HRT-710 / HRT-310 User Manual Version 1.40 Page : 9
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2. Hardware

2.1 Block Diagram

Signal
Isolation

))

Signal
Isolation

HART
P/ /TP Signal

il

Signal <1> %srlf:f

(10~30Voc)
GND

Figure 2: Block diagram

2.2 Pin Assignment

HAR 0 3’7 D-
HART 2 p.
LED Status
" Indicator
-
¢ »
L RX
GNC
(R) + E XD
@
Power Input {B) GND ::,uv 11 |_RXD
(10~30Voc) ‘
Figure 3.1: Pin assignment of HRT-710
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: CH= = H= CH= o G e e | |
9 12 [ 13 16 ]
[EEEE‘ ===
- H- H+ LP+{ H D+ D- Rx+ Rx-|1
TH e Ch en T S e e

EEE=IE

Eéggéj

HH Tx Rx GND H
F.G VS+ GND
e TS T s T
1 4 ||; 22 24|}
[HEBH| II=1=1=]=]
Rl e——— O
_ﬂi: C—r—JH
| ]
| |
Top View Bottom View

Figure 3.2: Pin assignment of HRT-310
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[ Table 3: Screw terminal block ]

Name ARU=720 ART=ED Description
Pin Pin
LP+ N/A 12 V+ of Loop Power (+30Vdc)
HART+ 11 Positive of HART
HART- 10 Negative of HART
+VS 23 V+ of Power Supply (+10 ~ +30 Vdc)
GND 10 24 GND of Power Supply
RXD 11 18 Receive Data of RS-232
TXD 12 17 Transmit Data of RS-232
GND 13 19 GND of RS-232
RX+ 14 15 Receive Data+ of RS-422
RX- 15 16 Receive Data- of RS-422
TX+ 16 13 Transmit Data+ of RS-422
TX- 17 14 Transmit Data- of RS-422
D+ 19 13 Data+ of RS-485
D- 20 14 Data- of RS-485

HRT-710 / HRT-310 User Manual
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2.3 Wiring

It is recommended to use only one serial port interface (RS232, RS422 or RS485) of the
HRT(3)-710 module at a time. The following section describes the necessary steps to connect
one of the three COM port types to a Modbus network.
2.3.1 RS-232 Wiring
The RS-232 port of the HRT-7(3)10 has only three pins. The wiring of the RS-232 device
with the RS-232 port of the HRT-7(3)10 is shown as Figure 4.

HART-710 RS-232
RS-232 terminal Device

232 RXD Pin11 H < <
232 TXD Pin12 K \—U—"-DL
\_Rx Pin2 |BS

Ground Pin13 o

GND PinS

Figure 4: RS-232 wiring diagram

2.3.2 RS-485 Wiring
The RS-485 wiring is shown as Figure 5.

HART-710 RS-485
RS-485 terminal Device
4850+ Pinta H o) @ L4850 F
485 D- Pin20 P :.< e
5) |
RS-485
Device
RS-485 D+
Re4ssp. 17 ||

Figure 5: RS-485 wiring diagram
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2.3.3 RS-422 Wiring
The RS-422 wiring is shown as Figure 6.

HRT-710 RS-422

RS-422 terminal Device
422 B¥+ Pin14 "_“-" '{."‘_" RE5-422 TX+
q o H R5-422 Tx-

422 R¥- Pinl5 H &
-

4722 T¥+ Pin16 H O H RS-422 R+

422 TA- Pin17 H H R5-422 Rx-
H o o

Figure 6: RS-422 wiring diagram

"v'—\r"\fl

2.3.4 HART Wiring

The HART bus wiring is divided into the below two types:
(1) “Point-to-Point” mode.
(2) “Multi-drop” mode.

(1) “Point-to-Point” mode.

24 Vo HRT-710
Power Supply
(+)] (-
) 250
o N
Pos (+) el (1I4-W)
_’]; Neg (-) i HART+ Pin 1

Transmitter
w\ impedance device) j

Fig 2.3.4-1: “P2P” mode (Two-wired HART device, Module Internal Resistor)
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ﬂ.oop Power Source (2) — external resistance

high impedance device)

HRT-710
24 Voc
Power Supply -
@[e ] ek
o -
Pos (+) z (1/4W) :
420mA < 290Q [[HARTS PR 2 o
Sl Neg(o) HART+ Pin1 .3
Transmitter

Fig 2.3.4-2: “P2P” mode (Two-wired HART device, External Resistor)

=

/

Power Supply

Neg (-)

250
i (1/4W)

HART- Pin2

e o0 o

HART+ Pin 1

Active
(4-Wired)
' Pos (+)
\( Active HART Device )

-

Fig 2.3.4-3 : “P2P” mode (Four-wired HART device)
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< HART +

4~P0OmA HART + HART-

HART (With
Actuator

t Resistor)

Current
Source

HRT-710/711 ...
1-7547 /1-7570 ...

HART-

<%
Fig 2.3.4-4 : “P2P” mode (HART Actuator, Without External Resistor)

(1) “Multi-drop” mode.

Multi-drop Network
£ HRT710
24 Voc : .
Power Supply
Co—— o] 2008
: (1/4W) S :
2502 | (e MuaRr. Pin2
EO — Haseasonasassanne -
ifp |HART+ Pini
Field Device y S
| (+) LY Handheld
I'r 2 ? Terminal
) ‘ = *
(+) The user should not use internal
(-) resistance (JP4 pin 182 close) of
a HRT-710. Because the internal
resistance is only % W. the current
Field Device of the loop will burn the resistance.

Fig 2.3.4-4 : “Multi-drop” mode (Two-wired HART device)
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7 ( Active HART Device )

 HRT-710 N
H JP4 1
Power Supply WB }

1% 250 Q

- (1/4W)

° [|HART- Pin2

} HART+ Pin 1

Power Supply

Neg (-) =y

Active
(4-Wired) /

POS(")—I_ ’
\ /

Fig 2.3.4-5 : “Multi-drop” mode (Four-wired HART device)

Multi-drop Network

’ HRT-710
24 Voc £
Power Supply
®re el 2500
(+) Sl (1/4W)
i ° [[HART- Pin2
(-) L % >, HART+ Pin 1 .
Field Device N
=)
1"';__. 24 Voc
W —9 Power Supply
Field Device )
() L—nNeg (-)
(=) Acti.ve
Passive (4-Wired)

Field Device (2-Wired) Pos (+)

Fig 2.3.4-6 : “Multi-drop” mode (Two-wired and Four-wired HART device)
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2.4 LED indicator

The HRT-7(3)10 provides three LEDs to indicate the module and the HART communication
status.
[ Table 4: LED status description ]

LED Name Status Description
ON Power Supply OK.
PWR PP :
OFF Power Supply Failed.
Flash HART Comm. Error.
ERR
OFF HART Comm. OK

[ Flash per second ]
Module in initial mode.

Flash [ Flash per half second ]

RUN Module received the burst frame from HART device.
ON Module in normal operation.
OFF Firmware has not been loaded yet.

i

ED Indicator

O RUN
QERR
O rPwWR

) HRT-310

Figure 11: HRT-710 / HRT-310 LED indicator
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2.5 DIP Switch

1. HRT-710:
There is a DIP Switch on the backplane of the HRT-710, as shown in Figure 12.
(1) “Normal” :
[1] The user’s settings will be adapted in HRT-710.
[2] In normal operation, set the DIP Switch to the “Normal” position.
(2) “Default” :
[1] The system default settings will be adapted in HRT-710.
[2] When users forgot the settings of HRT-710 and can’t connect to HRT-710 successfully,
users can set the DIP Switch to the “Default” position and reset HRT-710. Then the
default settings (refer to section 2.5.1) of HRT-710 will be adapted.

Default

[

Figure 12-1: DIP Switch of the HRT-710

2. HRT-310:
There are 4 dip-switches on the HRT-310 and these functions are as below.
Item OFF ON
Adapt the external power for HART Adapt the Loop Power for HART loop
Loop PWR loop (Wiring refer to section 2.7)
(Default) 9 '
. . . Enable HART loop resistor (Default)
Resistor Disable HART loop resistor (250 Ohm, 1W)
, , Adapt the default settings.
Default Adapt the user’s settings (Default) (Refer to section 2.5.1)
. . Firmware Update
FW Update Firmware Operation (Default) (Refer to the Q04 of FAQ)
HRT-710 / HRT-310 User Manual Version 1.40 Page : 19
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[ System Default Value |

Loop PWR
Resistor
Default
FW_UP

& -
Bl =

.-
Ol 5

Figure 12-2: DIP Switches of the HRT-310

2.5.1 The default values in the “Default” mode.

Item Value
HART Cmd interval 1000 ms
HART Cmd timeout value 1000 ms
Auto. Polling Enabled
Retry count 3
[ Modbus Default Value ]
Item Value
Baud rate 115200 bps
Date bits 8 bits
Stop bits 1 bit
Parity None
Net ID (Modbus ID) 1

Protocol

Modbus RTU Slave

Swap mode

None

HRT-710 / HRT-310 User Manual
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2.6 Jumper

1. HRT-710:

There is a Jumper (JP4) in the HRT-710 module shown as Figure 13. The jumper can provide
HART bus with 250Q (1/4 W) resistor. When the pin 1&2 of JP4 is closed, the resistor will
connect to HART bus. When the pin 2&3 of JP4 is closed or JP4 without jumper connected, it will
disconnect the resistor from HART bus. By default, the pin1&2 of JP4 is closed. Please refer to

section 2.3.4 - HART connection for detail.

]T,— =25 U HRT-710 I—‘

R 1.1

— ] ) I

Figure 13: Jumper of the HRT-710
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2.7 Module Loop Power Wiring (HRT-310)

HRT-310 supports “Loop Power” function and it means HRT-310 can provide +30V via “LP+” pin.
The “Loop Power” wiring is as below.

(1) Connect the “LP+” (+30V) of HRT-310 to the “HART+” pin of HART device.

(2) Connect the “H+” of HRT-310 to the “HART-" pin of HART device.

(3) Turn the “dip-switch of Loop Power” in HRT-310 to “ON” position.

(It will connect the “H-" of HRT-310 to the internal “LP-" of HRT-310.)

i |
| - I
===
I A- (P L (1) LP+ / HART+ TART:
;. ; | {2) H+ / HART- HART-
[Qgggﬂ _
(3) Dip Switch (Loop PWR) to ON ~ 4’
[Coop Frr (W || FY
e T T H&Siﬂlﬂl’l [ 1= q
11 3 "
HEHBEH]

(Note: HRT-710 doesn’t support the Loop Power function.)
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3. HART Introduction

3.1 Analog and Digital signal

The HART communication protocol is based on the Bell 202 telephone communication standard
and operates using the frequency shift keying (FSK, Figure 14) principle. The digital signal is
made up of two frequencies - 1,200 Hz and 2,200 Hz representing bits 1 and 0, respectively. Sine
waves of these two frequencies are superimposed on the direct current (dc) analog signal cables

to provide simultaneous analog and digital communications (Figure 15).

1200 Hz Mark 2200 Hz Space T
f" :. Modulated HART Signal
S N i
/ \ { \ [ ' / \ [ \
| | | | | | ' | \ ‘ \ |
1 T | T
\ | | , ( | L[] ¢ |
;" \ \ / "\ f \ ;‘
\\ y / ", Y \ /r' \\ /'r‘ \ J ‘ ]
- L L L L >

1200 Hz Bit Rate

1200 Hz: 1
2200 Hz: 0

Frequency-Shift-Keying

20 mA -

(11"

4mA -

Figure 14: FSK signal

g

uon

iy

“0"

;A1"

h1 ”

“0!9

u1n

<
&

— Digital
Signal

\— Analog

Signal

Time

Figure 15: Analog and digital signals
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3.2 Network topology

HART bus can operate in one of these two network configurations—point to point and multi-drop.

1. Point to Point Mode :

In point to point mode, the analog signal is used to communicate one process variable and the
digital signal gives access to secondary variables and other data that can be used for operations,
commissioning, maintenance and diagnostic purposes. Only one HART slave device can exist in
HART bus and the polling address must be zero.

P ~

(high impedance device)
\

Point to Point Network ‘\\
7 HRT-710
24 Voc —
Power Supply o e
(+] (<) 1@ 250 O
Pos (+) o (1/4W)
o0 A j HART- Pin 2
) HART+ Pin 1
Neg (-) I il
Transmitter et S oy s e o
Q/ Handheld

N~ >

Figure 16: “Point to Point” topology

2. Multi-drop Mode :
In multi-drop mode, all process values are transmitted digitally. The polling address of all field
devices must be bigger than 0 and between 1 ~ 15. The current through each device is fixed to a

minimum value (typically 4 mA). The maximum HART device number in HART bus is up to 15.

[ Note ]

1. The built-in resistor in HRT-710 is 250 Ohm with 1/4W. Therefore, HRT-710 supports to
connect the maximum 7 HART devices simultaneously. If the HART devices in multi-drop
mode are more than 7, then users need to disconnect the built-in resistor in HRT-710
(prevent to burn down) and use the external 250 Ohm resistor with 1W.

2. The built-in resistor in HRT-310 is 250 Ohm with 1W and it allows up to 15 HART devices
to be connected.
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Multi-drop Network

..................................
s

S { HRT-710 =
Power Sotfpply
(2] (G — °l 20 é
el = HART-l ]fh\:\g

) | TS

Field Device
()

g

Field Device

Warning:
(+) ‘ The user should not use internal
(-) resistance (JP4 pin 182 close) of
HRT-710. Because the internal
resistance is only % W. the current
Field Device of the loop will burn the resistance.
Figure 17: “Multi-drop” topology
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3.3 HART Frame

The HART frame format is shown as below:

Preambile Dletirmites Address Command B},I'.-- |U.il-.1| Cheek
Court Byie
Maﬂ ster to L.'f' lave F rame
Siave to Master Frame
Preamble Delimiter Address Cammand B_',.'!l' Rﬂ"-|.'\--:hr1'--l'- |D-.|l.-|] Cleek
Conant Code B\,:ﬂr*

Figure 18: HART frame format

3.3.1 Preamble

All frames transmitted by HART master or slave devices are preceded by a specified

number of "OxFF" characters and they are called the preamble. The number of preamble

can’t be less than 5 and more than 20.

3.3.2 Delimiter

This data can indicate the frame is long or short frame and the frame is master frame, slave

frame or burst frame.

3.3.3 Address

If the HART frame is short frame, the address field is only one byte. If it is long frame, the

address field is 5 bytes and include manufacturer ID, device type and device ID.

3.3.4 Command

The HART command set includes three classes shown as below.

(1) Universal Command

(2) Common-Practice Command

(3) Device-Specific Command
Command Number

Universal

Universal
Reserved

Command Class
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127 Reserved

128 Transmitters-Specific
253 Transmitters-Specific
254 Reserved
255 Reserved

About the often used HART command, please refer to “Appendix A: HART command”.

3.3.5 Byte Count
It is the number of bytes between it and the check byte the end of the HART frame.

3.3.6 Response Codes
It includes two bytes of status. These bytes convey three types of information:

Communication errors, Command response problems and Field device status. They are
shown as below.

[ First Byte |

bit 7: 1 (communication error)
bit 6: Parity error

bit 5: Overrun error

bit 4: Framing error

bit 3: Checksum error

bit 2: O(reserved)

bit 1: Rx buffer overflow

bit 0: Overflow (undefined)

[ bit 7=0 (Comm. OK) ; Bit 0~6: as an integer, not bit-mapped ]
0: No command-specific error

1: (undefined)

2: Invalid selection

3: Passed parameter too large

4: Passed parameter too small

5: Too few data bytes received

6: Device-specific command error (rarely used)
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7: In write-protect mode

8-15: Multiple meanings

16: Access restricted

28: Multiple meanings

32: Device is busy

64: Command not implemented

[ Second Byte - Field device status ]
bit 7: Field device malfunction

bit 6: Configuration changed

bit 5: Cold start

bit 4: More status available

bit 3: Analog output current fixed

bit 2: Analog output saturated

bit 1: Non-primary variable out of limits
bit 0: Primary variable out of limits.

[ Note ]
When HART communication error is reported in the first byte, the second byte will be 0.

3.3.7 Data
The contents of the data are decided by HART command number.

3.3.8 Check Byte
Every HART frame has a check byte at the last data byte. HART device can detect error
frame by this byte.
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4. Modbus Communication

4.1 Module Execution Process

When HRT-7(3)10 module power on, it will enter the “Initial” mode first and then enter the

“Operation” mode.

(1) When HRT-7(3)10 runs under “Initial” mode, it will execute all initial commands and the

“‘RUN” LED will flash.

(2) When HRT-7(3)10 runs under “Operation” mode, it will execute all polling commands

automatically and the “RUN” LED will be always on.

[ Note ]
The “Auto Polling” function must be set to “Enable” and all
automatically.

System Edit
Swstem
Cmd Interval (75~65535 ms) : %’i’dﬁﬁ' | Timeout Value (305-65535 ms) : /1000
futo Polling - LT ~ |
Modbus Setting
Port Num: !

Stop Bit : |1 v|

Protocol : | ME RTU Slave

Baud Rate : \1714520404321 Data Bit : [—8 Vl

v‘ SwapMode:’W&B v’

polling

Retry Count (0~5) : P y

NetID : 1

[ ok || Cancel _ ]};‘;
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4.2 Modbus / HART Mapping Table

Users can access the HART device by using these Modbus address defined by HRT-7(3)10

module. These Modbus address can be divided into two parts as below.

(1) Input Data Area (FCO04)

(2) Output Data Area (FCO06,

[ Note ]

16)

The meaning of every Modbus address in the below table is according to the setting of SWAP
Mode to be None. If the setting of SWAP Mode is Byte or WORD or W&B, then the meaning of

every Modbus address in the below table will be moved one byte or word address.

[ Table 5: Modbus / HART Mapping Table ]

INPUT DATA AREA

MB_Addr MB_Addr -
(HEX) (Decimal) Description
[ User CMD Data ]
0~1F3 0~499 “User CMD” data
[ Module State Data ]
1F4 500L Module state machine
1F4 500H Module request command count
1F5 501L Module receive command count
1F5 501H Module receive error command count
1F6 502L Module error status
1F6 502H Module error command index
1F7~1F9 503~505 Reserved
[ Default CMD(0) Data ]
1FA~200 506~512 “Default CMD(0)” input data of “Module 0”
201~207 513~519 “Default CMD(0)” input data of “Module 1”
208~20E 520~526 “Default CMD(0)” input data of “Module 2”
20F~215 527~533 “Default CMD(0)” input data of “Module 3”
216~21C 534~540 “Default CMD(0)” input data of “Module 4”
21D~223 541~547 “Default CMD(0)” input data of “Module 5”
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INPUT DATA AREA

MB_Addr MB_Addr -
(HEX) (Decimal) Description
224~22A 548~554 “‘Default CMD(0)” input data of “Module 6”
22B~231 555~561 “Default CMD(0)” input data of “Module 7”
232~238 562~568 “‘Default CMD(0)” input data of “Module 8”
239~23F 569~575 “Default CMD(0)” input data of “Module 9”
240~246 576~582 “‘Default CMD(0)” input data of “Module 10”
247~24D 583~589 “Default CMD(0)” input data of “Module 11"
24E~254 590~596 “Default CMD(0)” input data of “Module 12”
255~25B 597~603 “‘Default CMD(0)” input data of “Module 13”
25C~262 604~610 “Default CMD(0)” input data of “Module 14”
263~269 611~617 “‘Default CMD(0)” input data of “Module 15”
[ Default CMD(3)(N) Data ]
26A~276 618~630 “Default CMD(3)(N)” data of “Module 0”
277~283 631~643 “Default CMD(3)(N)” data of “Module 1”
284~290 644~656 “Default CMD(3)(N)” data of “Module 2”
291~29D 657~669 “Default CMD(3)(N)” data of “Module 3”
29E~2AA 670~682 “Default CMD(3)(N)” data of “Module 4”
2AB~2B7 683~695 “Default CMD(3)(N)” data of “Module 5”
2B8~2C4 696~708 “Default CMD(3)(N)” data of “Module 6”
2C5~2D1 709~721 “Default CMD(3)(N)” data of “Module 7”
2D2~2DE 722~734 “Default CMD(3)(N)” data of “Module 8”
2DF~2EB 735~747 “Default CMD(3)(N)” data of “Module 9”
2EC~2F8 748~760 “Default CMD(3)(N)” data of “Module 10”
2F9~305 761~773 “Default CMD(3)(N)” data of “Module 11”
306~312 774~786 “Default CMD(3)(N)” data of “Module 12”
313~31F 787~799 “Default CMD(3)(N)” data of “Module 13”
320~32C 800~812 “Default CMD(3)(N)” data of “Module 14”
32D~339 813~825 “Default CMD(3)(N)” data of “Module 15
[ Module Error Record Data |
33A~373 826~883 Module Error Record 1
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INPUT DATA AREA

MB_Addr MB_Addr -
Description
(HEX) (Decimal)
374~3AD 884~941 Module Error Record 2
3AE~3E7 942~999 Module Error Record 3
[ Default CMD(0&3) Status Data ]
3ES8 1000 “‘Default CMD(0&3)” status of “Module 0”
3E9 1001 “Default CMD(0&3)” status of “Module 1”
3EA 1002 “Default CMD(0&3)” status of “Module 2”
3EB 1003 “Default CMD(0&3)” status of “Module 3”
3EC 1004 “Default CMD(0&3)” status of “Module 4”
3ED 1005 “Default CMD(0&3)” status of “Module 5”
3EE 1006 “Default CMD(0&3)” status of “Module 6”
3EF 1007 “‘Default CMD(0&3)” status of “Module 7”
3F0 1008 “‘Default CMD(0&3)” status of “Module 8”
3F1 1009 “Default CMD(0&3)” status of “Module 9”
3F2 1010 “Default CMD(0&3)” status of “Module 10”
3F3 1011 “Default CMD(0&3)” status of “Module 11”
3F4 1012 “Default CMD(0&3)” status of “Module 12”
3F5 1013 “Default CMD(0&3)” status of “Module 13"
3F6 1014 “Default CMD(0&3)” status of “Module 14"
3F7 1015 “Default CMD(0&3)” status of “Module 15”
3F8~419 1016~1049 Reserved
[ User CMD Error Status Data |
41A~44B 1050~1099 “User CMD(0~99)” error status
[ Module Hardware Data ]
44C~44D 1100~1101 Module ID (“HART”)
44E~455 1102~1109 Module Name (16 Bytes)
456~459 1110~1113 Module Firmware Version (8 Bytes)
45A~47D 1114~1149 Reserved
[ Through Mode Data |
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INPUT DATA AREA

MB_Addr MB_Addr -
(HEX) (Decimal) Description

47E 1150L Send count in through mode

47E 1150H Receive count in through mode

47F 1151L Receive error count in through mode

47F 1151H Reserved

480 1152 Receive length in through mode
481~50E 1153~1294 Receive data in through mode
50F~513 1295~1299 Reserved

[ Default CMD(3)(S) Data (FW_v1.5) ]

514~51D 1300~1309 “Default CMD(3)(S)” data of “Module 0”
51E~527 1310~1319 “Default CMD(3)(S)” data of “Module 1”
528~531 1320~1329 “Default CMD(3)(S)” data of “Module 2”
532~53B 1330~1339 “Default CMD(3)(S)” data of “Module 3”
53C~545 1340~1349 “Default CMD(3)(S)” data of “Module 4”
546~54F 1350~1359 “Default CMD(3)(S)” data of “Module 5”
550~559 1360~1369 “Default CMD(3)(S)” data of “Module 6”
55A~563 1370~1379 “Default CMD(3)(S)” data of “Module 7”
564~56D 1380~1389 “Default CMD(3)(S)” data of “Module 8”
56E~577 1390~1399 “Default CMD(3)(S)” data of “Module 9”
578~581 1400~1409 “Default CMD(3)(S)” data of “Module 10”
582~58B 1410~1419 “Default CMD(3)(S)” data of “Module 11"
58C~595 1420~1429 “Default CMD(3)(S)” data of “Module 12”
596~59F 1430~1439 “Default CMD(3)(S)” data of “Module 13"
5A0~5A9 1440~1449 “Default CMD(3)(S)” data of “Module 14"
5AA~5B3 1450~1459 “Default CMD(3)(S)” data of “Module 15”

OUTPUT DATA ‘

MB_Addr MB_Addr -
_ Description
(HEX) (Decimal)
0~1F3 0~499 User command
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OUTPUT DATA

MB_Addr MB_Addr -
(HEX) (Decimal) Description
1F4 500L Reset module state function
1F4 500H Reserved
1F5 501L Auto Polling function
1F5 501H Reserved
1F6 502L Output Trigger function
1F6 502H The index of trigger command
1F7~1F9 503~505 Reserved
1FA~76B 506~1899 Reserved (For Module Configuration)
76C 1900L Channel selection in through mode
76C 1900H Reserved
76D 1901 Send data length in through mode
76E~7FB 1902~2043 Send data in through mode

[ Note ]

(1) MB=Modbus, CMD=Command, MOD=Module, DEV=Device

(2) 500L: The low byte of MB_Addr 500.
500H: The high byte of MB_Addr 500

(3) Default CMD(num)(format):
[1] Num: means HART command number. When add a new HART device in module, these
two default commands — “Default CMD(0)” and “Default CMD(3)” will be produced

automatically.

[2] Format: means the format of HART command of HRT-7(3)10.
<1> Normal format (N): Use the standard HART command format.

<2> Simple format (S): Refer to “Appendix B: Command Format”.

(4) The description of the “Default CMD(0 & 3)” status:
It consists of two bytes. The first byte is the state of “Default CMD(0)” and the second byte is
the state of “Default CMD(3)".
Ex: If the value is 0x0100 for the MB address 1000, then the 1000L is 0x00 and the 1000H is
0x01. It means the error status of “Default CMD(0)” is 0x00 and the error status of “Default
CMD(3)” is 0x01 in “Module 0”.
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(5) The description of the User CMD status:
The maximum number of “User CMD” is 100 (0~99). The MB address range for the error
status of these User CMD is 1050~1099. It means that one MB address represents two User
CMD states.
Ex: If the value is 0x0200 for the MB address 1050, then the 1050L is 0x00 and the 1050H is
0x02. It means the error status of “User CMD Index 0” is 0x00 and the error status of “User
CMD Index 1” is 0x02.
(6) Module state machine:
0 — IDLE.
1 — Waits to send HART command.
2 — It is sending HART command.
3 — Waits to receive HART data.
4 — It is reading HART data.
(7) Module error status:
0 — No error
1 — Means the command has never be executed
2 — Receive timeout, can’t receive any HART data
3 — Receive HART data is too short
4 — The delimiter of HART data has some error
5 — The address (the bit of master type) of HART data has some error
6 — The address (the bit of burst mode) of HART data has some error
7 — The command of HART data has some error
8 — The parity of HART data has error.
9 — The communication with HART slave device has some error and The error messages
are recorded in the responses codes.
(8) Module error command index:
The index value indicates the latest error user command number. If the value is 255, it means
no any error command happened.
(9) Module error record:
When the HART comm. error happened, HRT-7(3)10 will record the error information and it
provides 3 records. The format of the error record is as below:
Byte 0: The length of send data (1 Byte)
Byte 1~53: The record of send data (Max. 53 Bytes)
Byte 54: The length of receive data (1 Byte)
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Byte 55~109: The record of receive data (Max. 55 Bytes)
Byte 110~113: The time stamp record (4 Bytes)
Byte 114~115: Reserved (2 Bytes)

(10) Module status reset function:

tL 11

When set the value is bigger than zero, the module will clear “module request count”, “module
response count”, “module error count”, “module error status” and set “module error command
index” to 255.

(11) Auto Polling function:
When set the value to be 1, the module will execute all HART polling commands
automatically.

(12) Output Trigger function:
If change the value, the module will refer to the index value (0~99, 255 is for through mode) of
trigger command to execute the corresponding user command.
Ex: If the index of trigger command is 0 and the output trigger function value is 1, when
change the value of output trigger function from 1 to 2, the module will execute the user
command (index = 0).

(13) Default CMD(3)(S) Data: (FW_v1.5)
By using the address, users do not need to add the simple format of User CMD(3). Just do
the below setting, then HMI or SCADA can get the HART Cmd(3) data easily.
[1] Set "Default CMD(3) mode" to "Polling".
[2] Set "Swap mode" to "W&B".
[3] Run "Save to Device" function.

Module Edit M(=3

Module — —— =

Channel : |0 v | Auto Configure : Enable + | Frame type :

Master type anaryMaster v | Network mode : 1?ﬂPcnirﬂ'(tovPoiﬁt v | Address:

Preambles: |- | CmdOmode: [Initial v"[cmsmode: Poling v |
Tnigue Identifier

Get identifier antomatically

Manvfactorer ID: |70 Device type [122 ' Device ID - e ) [
| ok || Concel Jj]l
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System Edit =3
Sysem-—————————— —i
cmd tnterval (75~65535 ms) : { ] timeout value (305~65535 ms) : ilUUU J
auto polling : | Enable v retry count (0~5) : ‘ 37 ‘
For Modbus == '
Port Num : Baud Rate : 1115200 :’J DataBits: B v/
StopBits: |1 v ] Parity : None \f] NetID : Il ‘
Protocol : ]MﬁﬁTﬁShve vi Swap mode : !W&B v|
| ok || camel |
|

4.3 Diagnostic Messages

Please refer to section 4.3 - Modbus / HART Mapping Table. The related MB address is shown
as below.

Input Data Area Description
500~502 Module state data
826~883 Module error record data
1000~1015 “Default CMD(0&3)” status data
1050~1099 “User CMD(0~99)” error status
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4.4 Through Mode

In this mode, users can send and receive the HART command directly. Please refer to the below
steps.

Step 1: Set the “Channel” to 0. (Through Mode just support channel 0)
[MB:1900L]

Step 2: Set the “Send length”. [MB:1901]

Step 3: Set the “HART command data”. [MB: 1902~2043]

Ex: OXFF OxFF OxFF OxFF OxFF 0x02 0x80 0x00 0x00 0x82

Step 4: Set the “Auto Polling” to 0. [MB:501L]

(In this mode, “Auto Polling” function can’t be enabled.)

Step 5: Set the “The index of trigger command” to 255. [MB:502H]

Step 6: Get the receive count from “Receive count in through mode” [MB:1150H] and error count
from “Error count in through mode” [MB:1151L].

Step 7: Change the “Output Trigger function” value. [MB:502L]

Step 8: Get the value of “Receive count in through mode” and “Error count in through mode” until
one of them is different than the last value.

Step 9: If the “Receive count in through mode” is different than the last value, the user can get
the receive length from “Receive length in through mode” and the user can get receive
data from “Receive data in through mode” [MB:1153 ~ ] according to receive data length.
[MB:1152]

If the “Error count in through mode” is different than the last value, it means it can’t
receive any data.
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4.5 Data Exchange Example

In this example, use ICP DAS MB/RTU master tool

(Download from: (http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus_utility/) to
send the HART command 0 and receives the hardware information of HART slave via the
HRT-7(3)10 gateway.

Step 1: Please connect the PC - HRT-7(3)10 and HART Slave device.

ﬁ"‘ Modbus RTU
g,’ RS-232

PC HRT-710

HART BUS

HART Slave Device

Figure 21: Hardware connection
Step 2: Set the module to the default settings.
(1)HRT-710: Set the DIP switch in the backplane of HRT-710 to the “default” position.
(2)HRT-310: Set the “Default” dip switch to be “ON” position.
Please reboot the module and the default settings are as below.

Item Value
Baud rate 115200 bps
Date bits 8 bits
Stop bits 1 bit
Parity None
Net ID (Modbus ID) 1
Protocol Modbus RTU Slave

Step 3: Waiting for the “RUN” LED of HRT-7(3)10 to be always on.

Step 4: Run the MB/RTU tool (like Figure 22) on PC.

(1) Set the PC COM port number
(2) Set the baud rate to 115200
(3) Set the Line control to “N,8,1”
(4) Click “Open” button
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http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus_utility/

‘MEBRETO ¥.1.0.7 COMI

COM status Protocol Description

‘|.I-:EIM1 ﬂ |FE1 Fead multiple coilz status [Oxe] for OO
[Request]

|-I 13200 ﬂ Biyte O Met 1D (Station number)

Line contral ; R Biyte 1: FiC=01

Byte 2-3. Reference number

Byte 4-5:  Bit court

Figure 22: MB/RTU Tool

Step 5: Send the Modbus command : 0x01 0x04 0x01 OxFA O0x00 Ox07 0x90 0x05 [MB:

Step 6:

0x1FA~0x200, total word length is 7.]

Receive and analyze the response data.

Here are the Modbus response data:

0x01 0x04 OxOE 0x10 0x00 Ox3F OxFE 0x08 0x04 0x01 0x05 0x1B 0x10 0x1B 0x00 OXE8
0x97 0x33 OxCC

The HART data is 7 Words (14 Bytes) as below:
Word 0: 0x10 (Byte 1) 0x00 (Byte 0)

Word 1: Ox3F (Byte 3) OXFE (Byte 2)

Word 2: 0x08 (Byte 5) 0x04 (Byte 4)

Word 3: 0x01 (Byte 7) 0x05 (Byte 6)

Word 4: 0x1B (Byte 9) 0x10 (Byte 8)

Word 5: 0x1B (Byte 11) 0x00 (Byte 10)

Word 6: OXE8 (Byte 13) 0x97 (Byte 12)

The HART command 0 format is 2 bytes response code and 12 bytes data.
[ Response codel |

Byte 0: 0x00=>» means “No Error”

[ Response code2 |

Byte 1: 0Ox10=» means “More Status Available”

[ Response data bytes of command 0O ]

Byte 2: OXFE =»Constant value

Byte 3: Ox3F =»Manufacturer ID, 0x3F = “Eckardt”

Byte 4: 0x04 =»Manufacturer’s device ID

Byte 5: 0x08 =»Number of preambles needed in the request
Byte 6: 0x05 =»Command set revision number

Byte 7: 0x01 =>» Transmitter specific revision code
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Byte 8: 0x10 =» Software revision

Byte 9: Ox1B =»Hardware revision

Byte 10: Ox00 =>Flags

Byte 11~13: 0x1B 0x97 OXE8 =»Device ID number

‘MEETIO ¥.10.7 COMI

COM status Protocol Description

| J |FE1 Read multiple coilz status (D] for OO ﬂ
[Request] L

| J Biyte O Met ID ([ Station number) 3

Line contral ; | Byte 1: FC=01

Byte 2-3.  Reference number
Byte 4-5.  Bit count
| Clogze |

Palling mode [no wait] Stahizticz

Clear Statisticz |
Timneout

Commands Packet Responzes
Skark 200 Current Packet Size [butes] | g Quantity Current Packet Size [bytez) 7

Total Packet bytes a Difference | Total Packet bytes 19
Timer mode [fixed period) Facket Quantity sent 1 -2 Facket Quantity received 3

Interval | 50 ms Paling or Timer mode [Date/Time) Poling Mode Timing [ms)
Stat | | Start tme | Time Start Max] 000 fverage
Stop time: | Time Stop Min | 100 | 000
Cormrnand 1. Modbus Send Cummand'l fz. Send Comrmand
010401 FADDO7 ] l Send Command
Commands | ith CRC ShFEsEes Lol Escponiss
01 04 07 FA 00 07 90 05 01 04 OE 10 00 3F FE 05 04 01 05 16 10 1B 00 ES 97 33 C

Figure 23: Modbus RTU send and receive data
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5. HG_Tool Application

5.1 Install . NET Compact Framework

It needs the runtime environment with .NET Framework 2.0 or above to execute the HG_Tool in

PC. If.NET Framework 2.0 or above exists in PC, the section 5.1 can be omitted.

€ Microsoft .Net Framework Version 2.0:
http://www.microsoft.com/downloads/details.aspx?FamilylD=0856each-4362-4b0d-8edd-aab
15c5e04f5&DisplayLang=en

€ Microsoft .Net Framework Version 3.5:
http://www.microsoft.com/downloads/details.aspx?familyid=333325FD-AE52-4E35-B531-508
D977D32A6&displaylang=en

The install steps are shown in the below:

@ Press “Next” to the next step.
WF Microsoft .NET Framework 2.0 Setup r.;] ) @

Welcome to Microsoft NET Framework 2.0
Setup

This ward will gukio you through the installabion process,

Figure 24: Install .NET Framework—Step1

& Select the “I accept the terms of the License Agreement” and click “Install” button.
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¥ Microsoft NET Framework 2.0 Setup

End-User License Agreenwent

nd-User License Agreesment

MICROSOFT SOFTWARE SUPPLEMENTAL LICENSE TERMS
MIROSOFT NET FRAMEWORK 2.0

Morosoft Corporation (o Baced cn where you Ive, cne of ke affiates) lcences the
mupplewent 1o you. If you are bosnsed to Le Morosoft Windows 008 ating systes
icoftware (the “software®), you may use ths suoplement. You may not use & § you do

ot have a license for the softnare. You eay Use @ copy of ths sugphement with each
valdly Weersed copy of the software.

v

(o)

By chkang *1 accepr the teems of the License Agreement” and procoeding Lo use the

product, 1 ndeate that | have read, understodd, and agread to the torms of the End-User
License Agroamernt.

[E]lucquu-tmdu-umw]
T TS [

Figure 25: Install .NET Framework—Step2

@ After finishing the installation, press “Finish” button to exit.

15 Microsoft .NET Framework 2.0 Selup

Setup Complete

Microsoft NET Framework 2.0 has been successfully installed.

1t is highly recommended that you download and install the latest service packs and
security updates for this product.

For more information, visit the following Web ste:

Product Support Center

Figure 26: Install .NET Framework—Step3
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5.2 Install HG_Tool

Step 1 : Download the installation file of “HG_Tool” from the CD-ROM disk

(“CD:\hart\gateway\utilities\hg_tool\”) or the web site

“ftp://ftp.icpdas.com.tw/pub/cd/fieldbus cd/hart/gateway/utilities/hg tool/”
Execute the Setup.exe file to install the “HG_Tool” Utility.

-

Welcome to the HG_Tool Setup Wizard %
A

The instaber will gude you through the steps required to nstall HG_T ool on yous computer,

Step 2 :

WARNING: Thes computer program is protected by copynight law and intemational bieaties.
Unauthorized duplication or distribution of thes peogram, o any portion of it, may result in severe civi
or criminal penalties, and will be prosecuted to the maxamum estent possble under the law,

Figure 27: Install the utility

Step 3: Click the “Next” button to continue. If you want to change the installation destination, click
“Browse” button to set the installation path.
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ftp://ftp.icpdas.com.tw/pub/cd/fieldbus_cd/hart/gateway/utilities/hg_tool/

% HG_Tool

Select Installation Folder

The instaler wall nstall HG_T ool to the following folder,
To install m this folder, chck "Next”. To install to a diferent folder, enter it below or click ""Browse".

Folder
[C¥Program FleICPDASHAR THG _Tool [ Bowe. |

[ Disk Cost., ]

Irstall HG_Tool for yowrsel, of for anpone who uses this computer:

® Everyone
O Justme

[ Cance || <Back | Nest >

T

Figure 28: Set the installation path
Step 4 : Click the “Next” button to confirm installation

X

{% HG_Tool

Ve

Confirm Installation

v

The mataler iz ready to install HG_T ool on your computer.
Cick "Next" 10 start the nstallation

| T | T

Figure 29: Confirm installation

Step 5 : Click the “Close” button to finish and exit the installation program
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f§ HG_Tool FoX

Installation Complete &
~

HG_Tool has been successhdly nstalled
Cick "Tlosa" 1o et

Please ute Windows Update to check for any citical updates to the NET Framework.

—_—

==

Figure 30: Installation completion

Step 6 : After finishing the installation of the HG_Tool, users can find the utility as shown in the

following screen shot.

@' Set Program Access and Defauks

B Windows Catalog

©

essones

rm Programs
(7)) FastStone Screen Capture > [

_ﬁ Documents * @ Rartup »
. ' & Internet Explorer
™ ~
S B Sekiinge : W' MSN Explorer
i )/ Search » (5 Outlook Express
) .
S ¢« Remote Assistance
i ©) Heb and support @ windows Media Player
o e B Windows Messenger

=7 Run...
>_.,<5 &8 Rn @ HarT  |G@ catEway BB HG_Tool
3 4 Logoff Raden...
c
= @ Turn Off Computer...

Figure 31: The path of HG_Tool
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5.3 HG_Tool Utility

The main window of HG_Tool utility is shown as Figure 32.

F 0O,

| o (4) m— &
o = e
ICowmgmmbn Device Device
| Settngs Informston Configusstion

I & - v
-~ ;‘ 2 2

I - C_— 9 Q 4

I Default Address Device

I Output Dats Map Daagnostic

I

! A

I 1‘ A\ /

| A =,
Through Format About

l Mode Translation

Figure 32: Main window of the utility
The main window of the HG_Tool has 4 parts as below:
(1) Traffic Light
(2) Connection Status
(3) Connection Control
(4) Tools

5.3.1 Traffic Light

1. i => The com port of PC has not be opened yet.

2. ﬁ => The com port of PC is open and try to connect to HRT-7(3)10.

3. ¥ => The PC connect to HRT-7(3)10 successfully.

5.3.2 Connection Status

1. E:e'—' ‘:>The com port of PC has not be opened.
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2. ”& P —— ':> The com port of PC is open and try to connect to module.

Ay —
3. — =>The PC connect to HRT-7(3)10 successfully.

5.3.3 Connection Control
1. “Connect” button:
When clicking this button, the PC will open the com port and try to connect to
HRT-7(3)10 module.
2. “Disconnect” button:
When clicking this button, the PC will break the connection of the HRT-7(3)10 and

close the com port.

5.3.4 Tools
The HG_Tool includes 9 parts as below :
(1) Communication Settings
(2) Device Information
(3) Device Configuration
(4) Default Output Data
(5) Address Map
(6) Device Diagnostic
(7) Through Mode
(8) Format Translation
(9) About

5.3.4.1 Communication Settings

Com Port Setting

Device : |HRT-710/310 + |
B 7710/ 210
Setting |HRT-711

Port Num : \COMIBiv Protocol : iviléliTIiiJ \ NetID : 1

BaudRate: 115200 v | DamBits:[8  v| SwpBits:|One v

Perity: None v | TimeOut: 10 | (Unit 100ms)

QK J Cancel J

Figure 33: The window of communication settings
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It is used to set the PC communication parameters. These settings must be the same as
HRT-7(3)10 module’s.

(1)Device : Choose the module type of HART Gateway

(HG_Tool_v1.5.0 or newer supported)

(2)Port Num : Com 1~ Com 255

(3)Protocol : MB RTU or MB ASCII (MB = Modbus)

(4)Net ID : 1~247

(5)Baud Rate : 1200~115200 bps

(6)Data Bits : 7/8 bits

(7)Stop Bits : 1/2 bits

(8)Parity : None / Odd / Even

(9)Timeout : 1~255 (HG_Tool_v1.4.3 or newer supported)

5.3.4.2 Device Information

Device Information

= HRI-710 Tten Value
= Modas 0 Module name Sarstem
Defanlt CRDD) Swsterm ;
Defanlt CMD () Module commt 1
ser CHD(1) Cormmend comnt 11
Teer CMDE Command intervalims) 1000
ey CMDE) Comumand tmeoutims) 1000
Meer CMD{2) Luto Polling Enable
User CHMD{13) Retry count 3
Ueer ChD(14) .
User CMD(15) %{nﬂrﬁi |
Yeer CMDILE) Band rate(bps) 115200
Uzer CHD1T) Diata bits 8
Ueer CHD19) Pavity Wiomne
Protocol Modbus ETT Slave
et ID 1
Swrap mode Nomne

Figure 34: The window of device information
It shows the configuration of the HRT-7(3)10 module. When clicking the left item, it will
show the item data in the right side. About the data of these items is shown as Table 6.
[ Table 6: The data of the node ]
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Node

Behavior

Data

HRT-710

click

Module name: HRT-710 / HRT-310
Firmware version: V01.5

System

click

Module name: System

[ System: ]

Module count: 0~16

Command count: 0~100

Command interval (ms): 75~65535
Command timeout (ms): 305~65535
Auto Polling: Enable/Disable

Retry count: 0~5

[ Modbus: ]

Port num: 0~3

Baud rate (bps): 1200~115200

Data bits: 7/8

Stop bits: 1/2

Parity: None/Odd/Even

Protocol: Modbus RTU Slave /Modbus ASCII Slave
Net ID: 1~247

Swap mode: None, Byte, Word, W&B

System

right click

Include the below two options:

1. Basic Operation:
Read/Write module information by using window
option.

2. Advanced Operation:
Read/Write module information by using address

mapping.

Module

click

Module name: Module

Channel: 0

Auto Configuration: Enable/Disable
Network: Point to Point / Multi-drop
(Preamble length: 5~20)

(Master type: Primary/Secondary Master)
(Frame type: Short/Long Frame)

(Module address: 0~15)

(Auto Get Unique ID: Enable/Disable)
(Manufacturer ID: 1 byte)

(Device type: 1 byte)

(Device ID: 3 bytes)

Default Command(0): Disable/Initial/Polling
Default Command(3): Disable/Initial/Polling

Default CMD

click

Module name: Default CMD
Module index: 0~15

Command num: 0~255
Command mode: Initial/Polling
Command format: Normal/Simple
Command in size: 2~255
Command out size: 0~255
Command in address

Command out address

Default CMD

right click

Include the below two options:
1. Basic Operation:
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Node Behavior Data

Read/Write the Default CMD data by using window
option.
2. Advanced Operation:
Read/Write the Default CMD data by using address
mapping.
Module name: User CMD
Module index: 0~15
User command index: 0~99
Command num: 0~255
: Command mode: Initial/Polling/Manual
User CMD click Command format: Normal/Simple
Command in size: 2~255
Command out size: 0~255
Command in address
Command out address
Include the below two options:
1. Basic Operation:
Read/Write the User CMD data by using window
User CMD right click option.
2. Advanced Operation:
Read/Write the User CMD data by using address

mapping.

1. The “Basic Operation” of System item :

System 10 Data

Sorstermn Catput

statns reget Dizable W
auto polling Enable W
mannal trigger

trigeer index of nzer commeand (0~2551 |0

Sorstern Inpnt

State Machine : I0 IDLE

Request Count : 160

Fesponze Count ; 160

Error Count - 0

Ermor Statuz : Mo emor

Error tndex of vser command : 255

Figure 35: The system window of basic operation
(1) System Output:
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[1] status reset:
When set the item to “Enable”, the module will clear “module request count’,
‘module response count”, “module error count”, “module error status” and set
“module error command index” to 255.

[2] auto polling:
When set the item to “Enable”, the module will execute all HART polling commands
automatically.

[3] manual trigger:
When set the item to “Enable”, the module will execute the user command once
according to the value of “trigger index of user command” field.

[4] trigger index of user command:
If users want to execute user command by manual mode, users must set the index
value first.

[5] “Send Data” button:
When click the button, it will update data in the “System Output” area to HRT-7(3)10
module.

(2) System Input:

[1] State Machine:
It will show the state machine of HRT-7(3)10 module.

[2] Request Count (0~255):
It will show the request count of HART UserCmd.

[3] Response Count (0~255):
It will show the response count of HART UserCmd.

[4] Error Count (0~255):
It will show the response error count of HART UserCmd.

[5] Error Status:
It will show the error status of HART UserCmd.

[6] Error index of user command:
It will show the latest HART UserCmd that has error happened. If the index value is
255, it means no error happened.

[7] “Update” button:
When click the button, it will update “System Input” data from the HRT-7(3)10

module.
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2. The “Advanced Operation” of System item :

IO Data [ZI@D__(I
Module name :  Sastem
Color
available wnavaidable [l selected
Chatpat Diata

Addr |CL |C2 | C3 | C4 | C5 | C6|C7|CE|CO |CL0A
o o 1|0 0lo 0 o 0 0
19 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 O
;-2 0 0 0 0 0 0 0 0 0 O
049 0 0 0 0 0 0 0 0 0 0.
¢ |3
=
Tnput Diata,

Addr | C1 C2 C3 C4 C5 C6 C7 |CB CO|ClDA
4 6|5 0|0 5 0 0 0 0
¢ 0 0 ©0 0 0 0 0 0 0 0O
w28 0 0 0 0 0 0 0 0 0 0
w2 0 0 0 0 0 0 0 0 0 0
W43 0 0 0 0 0 0 0 0 0 0
< | 3

Figure 36: The system window of advanced operation
(1) Output Data:
It has 6 bytes data. When click the “Send Data” button, it will send the output data to
HRT-7(3)10. (MB_Addr: 500~502 in Output Data Area)

(2) Input Data:
It has 6 bytes data. When click the “Update” button, it will update the data from

HRT-7(3)10. (MB_Addr: 500~502 in Input Data Area)

3. The “Basic Operation” of “Default/User CMD” item :
In the function, only supports HART command O, 1, 2, 3, 6, 11, 12, 13, 14, 15, 16, 17, 18,
19 and the different HART command will show the different user command window (EX:
The window of HART command 0 and 6 is shown as below).
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Command 0 IO Data

Information : Fead Tnigne Identifier
Manufactuer ; Hartmann_snd_Braun(2)
Preambles Number : T

FEX

Dievice Type Code : 132
Command Set Bevision: 5

Transmitter Fevison ; 2 software Eevision 11
Havdware Fevision g Flag : 2
Dievice ID T23522

| Show Long Frame fddress | | Update |

Command & IO Data

Information : Wite Polling Address-Feguest

FEX

Polling address (0-~15) 0

Information : Write Folling & ddress--Fespons

Send

Polling address : L

Figure 37: The user command window of basic operation

(1) “Send” button:

When click the button, it will send the output data to HRT-7(3)10 but the output data will
not be sent from HART channel of HRT-7(3)10. If users want to send the output data to

HART device, please refer to the “manual trigger” operation.

(2) “Update” button:

When click the button, it will update the input and output data from HRT-7(3)10

module.

4. The “Advanced Operation” of “Default/User CMD” item :
Users can read/write HART command data via address mode.

[ Note ]

About the “Input data” area of user command, the first 2 bytes are response codel and
code2 of HART command and the left bytes are the HART command data.
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Module name ;. Default CMD{D)
Color
availgble vnavailable [ selectsd
Chatpat Diata
Lddr | C1 | C2 C2 C4 O Ch 7 CE O CHOCIO A
h o lo|o|oflo|ofofofo |02
10-19 | 0O ] 1] 1] 0 1] 1] 0 0 1]
20-29 0 ] 1] 1] 0 1] 1] 0 0 1]
3039 0 ] 1] 1] 0 1] 1] 0 0 1]
40-49 | 0 ] 1] 1] 0 1] 1] 0 0 1]
£ il
Tnput Diata,
addr | C1  C2 23 C4 | CE 3
h 1] 0 | 254 | 22 133 | 7 5 2 111 | 8
019 | 2 |11 |10 |66 | O 0 1] 1] 0 ]
0-29 0 0 ] 1] 0 0 1] 1] 0 ]
-39 00 0 ] 1] 0 0 1] 1] 0 ]
0-49 0 0 ] 1] 0 0 1] 1] 0 ]
3 >

Figure 38: The user command window of advanced operation

(1) “Send Data” button:

When click the button, it will send the output data to HRT-7(3)10.

(2) “Update” button:

When click this button, it will update the input and output data from HRT-7(3)10.
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5.3.4.3 Device Configuration

Device Configuration

= HET-710
Borstem
= Module 0

Defanlt CHD I
Defanlt CHMD{3
User CHD(1)
T CMDE
Teer CMD
Tar CMDD
Uzer CHD13)
T CMD(14)
Teer CMD{1 5
Ter CMDI
Uzer CHD1T)
Teer CMD1E)
Teer CMD{IT

Ttem Walue

Module name Sorstem

Sorstenm

Module count 1

Command oot 11

Command intervalims) 1000
Command timeontims) 1000

Luto Polling Enable

Fetor count 3

Modbus :

Port mom 1

Bavd rate(bpz) 115200

Diata bits a

Stop bits 1

Parity Hone

Protocol Modbus ETT Slave
et ID 1

Swrap mode Nomne
Ciperation

[ Load From File ] ’Lu:usd From Device ] [ Load Default Setting ]
[ Bave o File ] ’ Save to Device ]

=

Figure 39: The window of device configuration

It will show the system configuration of HRT-7(3)10 and users can also configure module

here. When click the left item, it will show the corresponding item information in the right

side of window. The following is detailed description.
[ Table 6: The data of the node |

Node Behavior

Data

HRT-710 click

Module name
Firmware version

Deyice Confignration

=RHET-710

Ttemn

Sweteim
= Module 0
Diefanlt DN

Module name
Firmware verson

HRT-710
V015

System

click

Module name: System

[System:]

Module count: 0~16

Command count: 0~100

Command interval (ms): 75~65535
Command timeout (ms): 305~65535
Auto Polling: Enable/Disable

Retry count: 0~5
[Modbus:]
Port num: 0~3
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Node Behavior Data
Baud rate (bps): 1200~115200
Data bits: 7/8
Stop bits: 1/2
Parity: None/Odd/Even
Protocol: Modbus RTU Slave /
Modbus ASCII Slave
Net ID: 1~247
Swap mode: None, Byte, Word, W&B
Device Configuration
Edit |
Add Module 1
System right click - _
Include the below two options:
1. Edit:
Configure the Modbus and HART comm. settings of
HRT-7(3)10.
2. Add Module:
Add new HART device in HRT-7(3)10.
= HET-710 Item
Systemn Module name Module 0
=R Mo ule O Chammel 0
Default CHD(I) Autn Configuration | Enable
Default CD(2) Network Point fo Point Mode
Teer CMDQL) Diefanlt Command (0) | Indtisl mode
Teer CMDE Defanlt Commeand(3) | Polling mode
Tzer CMDIS)
Module name: Module
Channel: 0
_ Auto Configuration: Enable/Disable
Module click Network: Point to Point / Multi-drop
(Preamble length: 5~20)
(Master type: Primary/Secondary Master)
(Frame type: Short/Long Frame)
(Module address: 0~15)
(Auto Get Unique ID: Enable/Disable)
(Manufacturer ID: 1 byte)
(Device type: 1 byte)
(Device ID: 3 bytes)
Default Command(0): Disable/Initial/Polling
Default Command(3): Disable/Initial/Polling
= HRT-710 Ttermn
Module right click = Defan] Edit '
Diefan]
Taer (] Delete
User(} 4dd Command
TTar (1
Include the below three options:
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Node Behavior

Data

1. Edit:

Configure the comm. settings of the HART device.
2. Delete:

Delete the HART device.
3. Add Command:

Add new HART command for the HART device.

Default CMD click

Module name: Default CMD
Module index: 0~15

Command num: 0~255
Command mode: Initial/Polling
Command format: Normal/Simple
Command in size: 2~255
Command out size: 0~255
Command in address

Command out address

User CMD click

Module name: User CMD

Module index: 0~15

User command index: 0~99
Command num: 0~255

Command mode: Initial/Polling/Manual
Command format: Normal/Simple
Command in size: 2~255

Command out size: 0~255

Command in address

Command out address

User CMD right click

Device Configuration

= HRI-TIO I
= Module 0 b
Defanlt CMDI) 1

Defanlt CMD(3) C

User CHD (11 B
i CMD{:IER
TTeer CMDIA
User CMDE] Delee "
Include the below two options:
1. Edit:

Configure the comm. settings of the User CMD.
2. Delete:
Delete the HART User CMD.

1. “System Edit” window:
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HRT-710 / HRT-310 User Manual

System Edit =3

Protocol : MBRTU Slave  + | Swap mode: None v |

Systermn

cn}:he interval (75-65535 ms) : (1000 | timeout valve (30565535 ms) : | 1000
auto polling :  |Enable v | retry count (0~5) : 3

For Modbus == ‘ LLF ' :
Port Num : Baud Rate : (115200 + | Data Bits : 8
Stop Bits 1 v Parity : ivlione v NetID : ‘17

|
]

| ok || cance |

Figure 40: The “System Edit” window
It is used to set the comm. parameters of HART and Modbus.
(1) cmd interval (75~65535 ms): The polling interval of HART Cmd.

EX: HART Cmd 1 request = HART Cmd1l response =» wait (cmd interval) = HART

Cmd 2 request = HART Cmd 2 response =>» wait (cmd interval) = ...
(2) timeout value (305~65535 ms): The timeout value of HART Cmd.

(3) Auto polling: If the function is enabled, HRT-7(3)10 will execute all HART polling Cmd

automatically.

(4) Retry count (0~5): When HART comm. error happened, HRT-710 will re-send the

HART Cmd for “Retry count” times.
(5) The following are the Com Port comm. setting of HRT-7(3)10.
[1] Baud Rate: 1200~115200 bps.
[2] Data Bits: 7 or 8.
[3] Stop Bits: 1 or 2
[4] Parity: None / Odd / Even.
[5] Net ID: 1~247.
[6] Protocol: MB RTU Slave or MB ASCII Slave.

[7] Swap mode: None / Byte / Word / W&B (The swap mode of Modbus comm.)
EX: 2 words data (0x1234, 0x5678) from HRT-710. Users can set the swap mode for

different data format.

Swap mode Data
None 0x1234 0x5678
Byte 0x3412 0x7856
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Swap mode Data
Word 0x5678 0x1234
W&B 0x7856 0x3412

2. “Module Edit” window:

Module Edit M=

Module = — = { —
Channel : |0 v | Auto Configure : | Disable + | Frame type : }Liong v
Master type P}nmryMasher "+ | Network mode : IMﬁlﬁd}op 'v;\ A ddress ‘U '

Preambles: 5 | CmdOmode: [Initsl | Cmd3mode: Poling v

Tnigue Identifier

Manufactorer ID: |20 | Devicetype: ||~ - Device ID: 1351 [

Cox | g

Figure 41: The “Module Edit” window
It is used to set the comm. mode for HART devices.
(1) Channel: 0~7. (Only channel O supports now)
(2) Auto Configure: If enables this function, HRT-7(3)10 will detect the “frame type”,

manufacturer ID”, “device type” and “device ID” of HART

“‘address”, “preambles”,
device automatically.
[Note] If enables this function, just supports HART “Point to Point” mode.
(3) Frame type: Short or Long frame.
(4) Master type: Primary or Secondary Master.
[Note] In general, HRT-7(3)10 should be the “Primary Master”.
(5) Network mode: “Point to Point” or “Multi-drop” mode.
Note :
[1] “Point to Point”: Only one HART slave device in HART bus.
[2] “Multi-drop”: More than one HART devices can be in HART bus.
(6) Address: 0~15.
Note :
[1] If the address of HART device is 0, it means in the “Point to Point” mode.

[2] If the address of HART device is between 1 and 15, it means in the “Multi-Drop’

mode.
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(7) Preambles: 5~20.

(8) Get identifier automatically: If the frame type of HART slave device is long frame, users
can enable this function to get unique ID automatically by short frame address.

(9) Manufacturer ID: Users can set the manufacturer ID for HART device. If the frame type
is “short”, users can omits this setting.

(10) Device type: Users can set the device type for HART device. If the frame type is
“short”, users can omits this setting.

(11) Device ID: Users can set the device ID for HART device. If the frame type is “short”,
users can omits this setting.

(12) Cmd 0 mode: Disable / Initial / Polling.

(13) Cmd 3 mode: Disable / Initial / Polling.
Disable: module will not execute the default HART Cmd.
Initial: module will execute the default HART Cmd automatically when in “Initial” mode.
Polling: module will execute the default HART Cmd automatically when in “Operation”
mode.

3. “User CMD Edit” window:

Command Edit =3

Command
Command Num. : (158 [ Mode : | Polling v|  Format:
In Size : |6 | OutSize: |0
InOffset: |3

| ok || Concel |

Figure 42: The command window
It is used to set the comm. parameter for HART User CMD.

(1) Command Num.: Set the HART command number.
(2) Mode: Initial / Polling / Manual.

Initial: The module will run this command in initial mode.

Polling: The module will run this command in operation mode.

Manual: The module will run this command by manual.
(3) Format: Normal / Simple. (Data exchange format between HART and Modbus)
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[1] Normal: When read / write HART data by Modbus, the data format is HART
standard command format.

[2] Simple: When read / write HART data by Modbus, the data format is simple format
defined by HRT-7(3)10. The detailed description, please refer to the appendix B -
command format. (In this mode, the HMI or SCADA software can read or write
HART data and don’t need to process any data. Now, it is only supported HART
command number: 1, 2 and 3.)

(4) In Size: Set the input data length of HART returned command data.
Note: The size includes 2 bytes response code and data size of HART command.
(Ex: HART_CMDO = 2(response code) +12(Input Data Length) =14)
(5) Out Size: Set the output data length of HART sent command data.
(Ex: HART_CMDO will be 0, HART_CMDG6 will be 1)
(6) In Offset: Set the input offset of HART returned command data.
(HG_Tool v1.5.0 or newer supported, refer to example FAQ26)

5.3.4.4 Default Output Data

Defanlt Output data
= HRT-710 Color
System available unavadlable for currentemd [l selected
= Module 0
User CHD(L) Defanlt Value
User CMDR)
Tser CMD 5} Addr C1 CZ 23 C4 CH Co  CFOCRB O CO O Cl0
Uzer CMD{12) 080 Dﬁn 1o lolololo
Uazer CMD(13)
Uzer CHMD14) 0 0 0
T_TsuerCMD{lS}
2 0 1] 1]
USEICMDI:].E:I o 1]
Uazer CMD19) 0 0
1] 1]

Cperation

Looad From File ] ’Lu:usd From DE'-.-':EE

Figure 43: The window of default output data

It is used to set the default value for all UserCMD output data.
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() Click the left “User CMD” item and if the output length of the “User CMD” is not zero,

then the occupied address will be blue in the right window.

(2) Double click the address field and it will show the “Data Edit” window to set the default

value.

5.3.4.5 Address Map

Address Map

= HET-710
Bwstem
= Module 0

Tzer CMDI1)
Ueer CHDE)
Uszer CHDE)
Ueer CHD1Z)
Ueer CHD13)
Ueer CHD(14)
Uzer CHD15)
Ueer CHDI16)
Ueer CHDT)
Ueer CHD1E)
Uzer CHD(19)

Calor

available unavadlable
Modbus 40

addr LB HE =

1

2

3

4

5

&

7

2

9

10

11 w

for current crd . mlected

bdod bus AT
4ddr LE HE &

L S = T B, B i U e B

—
L]

£

Figure 44: The window of address map
It is used to show the MB address for all User CMD.
(1) Click the left “User CMD” item and the occupied address of the “User CMD” will be blue
in the right Modbus AO or Modbus Al table.

(2) The data of Modbus Al table can be read by MB Function Code 4.
(3) The data of Modbus AO table can be read by MB Function Code 3 and written by MB

Function Code 6 or 16.

[ Note ]

The MB address of the default command is fixed, so users can refer to section 4.3 —
“‘Modbus / HART Mapping Table” to get the address.
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5.3.4.6 Device Diagnostic

Device Diagnostic

= HET-710 Ttem Value
H gl Module name Hysterm
= Module 0
Diefault CMDID) State Machine IO IDLE
Defanlt LMD(Z) For Teer Commnand
Uzer CMD(1) Eequest count 3
Teer CMDE Fesponze ot 34
i Tser CMD{R) Er{gsrtmum it %
atest exror 0 error
gi; gﬁggi; Error index of command Mo enor
Uzer CHD14)
Uzer CHD15)
Uzer CHD(16)
L Uzer CHMDOT)
L User CHD1E)
L Uzer CHMD19)
£ >
Ciperation Error Becord
Status Update | | Recodl | | Reord2 | | Recond3

Figure 45: The window of device diagnostic
It is used to show the status of HART command in HRT-7(3)10.
(1) Click the left “User CMD” item and the icon of the item will show the status described

as below:

1. => It means no error.
2. 1 = It means the command has never been executed.

3. Q => It means the command has error and the error status shows at the right
side of the window.
4. 3‘{ => It means the item is selected.

(2) “Status Update” button: Refresh the status of HART Cmd.

(3) “Record” button: HRT-7(3)10 will record the latest error command and save to “Record
1~3”. Users can get these records by click “Record 1”7, “Record 2” and “Record 3”
button.
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5.3.4.7 Through Mode

Throngh Mode

Send Diata,

Charmel -

|FFFFFFFFFFEIEBEIEIEIEIEI |[ send

With Parity Check
FF FF FF FF FF 02 80 00 00 32

Eeceive Data

Feceive Count : 1
Errar Count : (1
Receive Length ; 24
Recetve Data
(1%FF 0xFF 0xFF 0xFF 0xFF Ox06 0x80 0:00 Ox0E 000
(00 0xFE 016 0x35 0x07 005 002 0B 008 02
0xd0B DL w2 Oxd 7

Figure 46: The window of through mode

It is used to send / receive HART command directly.

EX: Send a short frame HART command 0 and receive the response.

(1) In “Send” field, fill in the data - “OxFF OxFF OxFF OxFF OxFF 0x02 0x80 0x00 0x00” and
then click “Send” button to send HART Cmd.

(2) Click “Update” button to show the response of HART device.

Warning: Before using through mode function, please check the below items:

(1) The “RUN” LED is always on.

(2) The “auto polling” function is disabled. (Refer to section 5.3.4.2 — “The Basic Operation
of System item”)
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5.3.4.8 Format Translation

Format Translate |Z| |:| El

iPacked Swl Il translation ;

IEEE 754 translation

Figure 47: The window of format translate
Here we provide some tools for HART communication. “Packed ASCII Translate” tool can
convert “Packed ASCII” into ASCIl format. “IEEE754 Translate” tool can convert
“IEEE754" into byte format.

(1) “Packed ASCII Translate”: It can be used to convert between “Packed ASCII” and
“‘ASCII” format.

Packed ASCII Translate

[ Packed ASCII.’;] LPacked ASCIL6 ] [Packed ASCIIT 12 ] [Packed ASCII 24 ]
Message Packed ASCII data
MRG = format: (5) decimal () hexadecimal

#0: (53 | #1: @ #2: @ #3: D #4: D #5: D
#6: [0 |47 [0 |48 [0 [0 [RIOR ]';jlj;:{_ ‘|._
#12:D #13:D #14: 0 | #15:["_\‘#16:1:—] .l
= #ell | #e0 |#0:0 |20 |42

Figure 48: The window of packed ASCII translate

(2) “IEEE 754 Translate”: It can be used to convert between “IEEE754” and “DWORD”
format.

IEEE754 Translate

IEEE 754 float Borte data
= format: () decimal (%) hexadecimal

1100.78

#0: EH‘ #1: |C9 | #2: [oF | #3: 5C |

Figure 49: The window of IEEE754 translate
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5.3.4.9 About

0]

\C.¥ ' He_Toorversion 1.2.1
QIS Copyright (©) 2012 by 1CP DAS

Figure 50: The window of About
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5.4 Establish connection with module

The connection between HG_Tool and HRT-7(3)10 is shown as Figure 51.

rr RS-232 HART BUS
) <G <>
%*
PC HART-710 HART Slave Device

Figure 51: The connection of Utility and HRT-710
Please follow the below steps to establish connection with HRT-7(3)10.
Step 1: Wire COM Port of PC to RS-232 port of HRT-7(3)10
Step 2: Run “HG_Tool” on PC.

@' Set Program Access and Def aults

B2 windows Catalog

“ Windows Update

7)) Accessories
{T) FastStone Screen Capture  » B

&v

(%) Documents » @) Startup »

& Internet Explorer

® » Set »

fL_’ G e W' MSN Explorer

b4 /J Search » %3 Outlook Express

% so Remote Asatance

N ©) Heb and Suppart © windows Meda Player

" &8 ICPDAS AR GATEWAY

3

L a Log Off Raiden...

=

= @ Turn OFf Computer...

Figure 52: Run “HG_Tool” Utility
Step 3: Set COM Port comm. setting of HG_Tool the same as HRT-7(3)10
The default settings of HRT-7(3)10 are as below.
[1] protocol: MB RTU
[2] Net ID: 1
[3] baud rate: 115200 bps
[4] data bits: 8 ; stop bits: 1 ; parity: None.
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Device
Configuration

None v [ Cancel | [*

Figure 53: Com Port settings of the utility
Step 4: Click “Connect” button.

Default Device
Output Data Map Diagnostic

A |
| Tﬁm&.lgh TFomt About
Figure 54: Click “Connect” button
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Step 5: If the connection is successful, then the traffic light shows green.

(=] &

Device
Configuration
& - —
= = p—F
i B
— b —h <
Defanlt Address Device
Qutput Data Map Diagnostic
A 9.:/
Thh;oalgh TFomt About
o
Figure 55: Connection status
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6. Troubleshooting

The troubleshooting list can help users to resolve the problems when using the HRT-7(3)10. If
the problem still can't be solved, please E-mail to ICP DAS : service@icpdas.com.

[ Table 7: Errors and Solutions |

No Trouble state Solution

The 'PWR'LED of is always | please check the power wiring of HRT-7(3)10 and the voltage is
off between 10~30Vdc.

Flash once per second:

[ Reason ]

Module is always in initial mode. It means HRT-7(3)10 can’t

connect to all the configured HART devices.

[ Resolve ]

1. Please check the wiring between HRT-7(3)10 and HART
devices and the configuration of HRT-7(3)10.

The 'RUN' LED always 2. If the problem still exists, please connect to only one HART

device. Then set the configuration of HRT-7(3)10 again and

reboot module to test it again.

Flash once per half second:

[ Reason ]

HRT-7(3)10 has received the burst frame from HART device.

[ Resolve ]

In burst mode, the HRT-710 must work at the “Point to Point”
network and disable the “auto polling” function.

flashes.

[ Reason ]

The 'ERR' LED always It means some errors happened in the user CMD.

3 [ Resolve ]

flashes. Users can get the error status by using the “Device Diagnostic”
function of HG_Tool.
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7. Dimensions

[ HRT-710]
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1 o
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Bacl View
7400 Side View
= =
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Top View
i
S 1210 .
Unit - mm
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8. FAQ

Q01 : How to add HART devices to HRT-710 ?
AO01:
1. Add “Only One” HART device : (Ex : Add ABB AS800 HART device)
[ Step 1] Connect to HRT-710 with “HG_Tool” utility.
(1) Set the com port parameters.
(2) Click the “Connect” button to connect to HRT-710 module like Figure 1-1.

Device
Configuration

Com Port Setting

Port Num : ~ | Protocol: |MBRTU s | NetID: I:]
Baud Rate : Data Bits Stop Bits:  |One v

Parity : None & [ ok | [ Cancel |

LS

Device
penostic

B q _—J
e Through About
N : Mode
Figure 1-1 Connect to HRT-710
[ Step 2 ] Delete the default HART device setting in HRT-710
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= HET-710
Sarstem
SF {0dul: [

Edit

Dielete
e
User CMDLY)

Uzer CMD13) =gHET-710
Uzer CMD(14) S vstem

TUser CMD({15)
User CMD(16)
User CMD(LT)
TUser CMD(18)
TUser CMD{19)

D
D
u

=

=>
Figure 1-2 Delete the default setting of HRT-710.
[ Step 3 ] Add the new HART device setting
(1) Method 1 => Choose “Auto Configure” option to be Enable like Figure 1-3.

Device Confignration

= HRT-710

Ryl ars

New Module E] @

Module
Channel: [0 v | Auto Configure : v | Frame type :
Master type :iPrimary Master v} Network mode : \Point to Point v[ Address: ‘ ]
Preambles : | | Cmd Omode: | Initil v| CmdZmode: [HEE v
Tnigue Identifier
(et identifier automatically

Manufactorer ID : l_-:iii ] Device type : l Device ID :

Figure 1-3 Add new HART device setting (Auto Config : Enable)
(2) Method 2 => Choose “Auto Configure” option to be Disable like Figure 1-4.
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Device Confignration
= HET-710

Boraters

Edit
4dd Module

New Module @@@
Module

Chamel: [0 v | duto Contigure :(Disable| v | Frame type - ]
Master type :iPrimary Master v} Network mode : Address : D:]
Preaunbls : |5 | CmdOmode: [Iitel | Cmd3mode:

Tnigue Identifier
[ Get identifier automaticall}r]

Manufactorer ID : l_-:f-: ] Device type : l Device ID :

Figure 1-4 Add new HART device setting (Auto Config : Disable)

[ Step 4 ] Save the HART device setting to HRT-710
(1) Click the “Save to Device” button to save the new HART device setting to HRT-710

like Figure 1-5.
Device Configuration
Ttem Walue
Module name Module 0
Chaunel a
Autn Configuration Enable
Meturark Point to Point bMode

Defanlt Command (0)  Initial mode
Diefanlt Commeand (23 Polling mode

Ciperation
[ Load From File ] [Load Fuorm Device ] [ Load Default smui]

’ Save o File ] I] Have to Device J

Figure 1-5 “Save to Device” function

2. Add “More than One” HART devices : (Ex : Add two HART devices)
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(1) Foxboro I/A Pressure (Addr=1)
(2) ABB AS800 (Addr=2)
[ Note ]
Users need to set the address of every HART device between 1 to 15 first.
The address 0 is not allowed in HART multi-drop network.
[ Step 1 ] Connect to HRT-710 with “HG_Tool” utility.
[ Step 2 ] Delete the default HART device setting in HRT-710
=> These above two steps are the same with those of the “Only One” HART device.
[ Step 3 ] Add two new HART device setting
(1) Click “Auto Configure” option to be Disable like Figure 1-6.

Device Confignration

= HRT 710

| Edit
Add Module

New Module E] @

Module

Chennel : [0 v| P.utoConﬁgure: v | Frame type : vi
Master type :iPrimary Master v‘ Network mode : | Address '2 I
Preambles : |5 | CmdOmode: [Inifl | Cmd3mode: -:l
Tnigue Identifier

[ Get identifier automtically]

Manufacturer ID ‘T i Device type : !? 3
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New Module E] @ @

Module
Channel ; iU v | AutoConfigme:-‘ Frame type :  |Long | V‘
Master type :| Primary Master v’ Network mode : Address : ' I ‘

Preambles !5 ’ Cmd 0 mode : lInit:e.l w | Cmd 3 mode : N
Tnigue Identifier
( [7] st ilentifier sufmaticalli

Manufactorer ID : |0 | Device type : 133 Device ID :
| |

Figure 1-6 Add new HART device setting
[ Step 4 ] Save the HART device setting to HRT-710
(1) Click the “Save to Device” button to save the new HART device setting to HRT-710
like Figure 1-7.

Device Configuration

Ttem Walue

Module namme Module 0

Channel ]

L ute Confignration Dizble

Wetwork Multi-drop Mode

Preamble length 5

Mazter twpe Primary Mazter
Defanlt CHD(3 Fraime type Long Frame

Module address 2

Lo et Tnigne ID Enahble
Default Commeand {0} Initisl mode
Defanlt Cormomand (37 Polling mode

Ciperation

[ Load From File ] ’L-:nsd From Device ] [ Load Default Setl:ingJ

Save to File 0; Sawve to Device P

Figure 1-7 “Save to Device” function
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Q02 : How to make sure that HRT-710 gets the HART device data correctly ?
A02:
After adding HART device setting to HRT-710 module (refer to the steps of Q01), please
follow the steps.
(1) Make sure connecting to HRT-710 with HG_Tool successfully and then click “Device
Information” button like Figure 2-1.

Default
Output Data

Device Information

=R HFT-710 Ttern Walue
- ystem Module name HRT-710
= Maodule 0 Firmware version W01.5
. Default CMD(D)
. Defanlt CMD(%)

Figure 2-1 “Device Information” screen

[ Check I/0O Data of the Default CMD(0) ]
(2) Right click the button of mouse on the “Default CMD(0)” item and choose the “Basic
operation” option to open the “I/O Data” screen of the “Default CMD(0)” like Figure 2-2.
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Device Information

= HET-710 Ttem Value
System Module name Default CMD(0)

= Module 0 Module index 0
—— 0

Defanlt CMDi3)| Basic operation bs’ Tnitial

Advanced operation ﬂ:unnal
Cd Ot size 1]
Crnd In address 1012

Crnd Out address 1]

Figure 2-2 The “Basic operation” of the “Default CMD(0)”
(3) The 1/O Data of the “Default CMD(0)” is OK like Figure 2-3.

Command 0 IO Data |T| |E|r5_(|

Information : Fead Tnigne Identifier

Manufactuer ; Hartmann_snd_Braun(2) Dievice Type Code : 132
Preambles Number : T Command Set Bevision: 5
Transmitter Fevison ; 2 software Eevision 11
Havdware Fevision g Flag : 2
Device 1D : TA3532

| Show Long Frame fddress | | Update |

Figure 2-3 The I/O Data screen of the “Default CMD(0)” => OK
(4) The 1/O Data of the “Default CMD(0)” is NG like Figure 2-4.

Command (0 IO Data

Information : Read Tnigue Identifier
Manufacturer : Device Type Code : ]
Preambles Number : 1] Comumand 3et Revision: 0
Transmitter Revidon: 0 software Revison 1]
Hard ware Fevisiomn ; 0 Flag : 0
Dievice ID 1]

| Show Long Frame Address | | Update |

Figure 2-4 The 1/O Data screen of the “Default CMD(0)” => NG

[ Check I/0O Data of the Default CMD(3) ]
(5) Right click the button of mouse on the “Default CMD(3)” item and choose the “Basic
operation” option to open the “I/O Data” screen of the “Default CMD(3)” like Figure 2-5.
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Device Information

= HRT-710 Item Valug
Systein Module name Default CHMD(3)

(= Module 0 Module index 0
Default CHD 1) Corumand mom. 3

Dietanlt CHD(3) N Palling

I Basic u:uperatiuni [ Normal

Advanced operation gﬁ
il [ addres 1226

Cond, Chrt ad dress 0

Figure 2-5 The “Basic operation” of the “Default CMD(3)”
(6) The 1/0O Data of the “Default CMD(3)” is OK like Figure 2-6.

Command 3 IO Data M=

Information : Bead Domamic Variables and Py Corrent

Pow Current :  20.1245155334473  Pv 1 unit:  kPA
Pow 1 Value : 0.385074734687805 Py 2 unit:  degC
P 2 Walne : 22 5650042626053 Pyv Zunit:  Percent
Po 2 Walue : 100.778221120371  Pv 4 unit: 7%
Pvd Walue : O

Auto Tpdate

Atop Interval (=) : | | [ Tpdate ]

Figure 2-6 The I/O Data screen of the “Default CMD(3)” => OK
(7) The 1/0O Data of the “Default CMD(3)” is NG like Figure 2-7.

Command ¥ IO Data |T||E|[')_<|
Information : Bead Domamic Variables and Py Corrent
P Current: 0O Po 1wt 77
PvlWalve: 0O Po 2 omit ;77
Puv2Walve: 0O Pu 3 omit: 77
Puo 3 Walue: O Po 4 undt: 77
Pvd Valve : 0O
Auto Tpdate
Atop Interval (=) : | | [ Tpdate ]

Figure 2-7 The 1/0 Data screen of the “Default CMD(3)” => NG
=> |f the I/O data of the “Default CMD(0)” and “Default CMD(3)” is ok, it means that the
communication between HRT-710 and HART devices is ok.
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Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?
A03:

(1) Make sure that the communication between HRT-710 and HART device is ok. (Refer to
the steps of Q02)
(2) Set “Swap Mode” of system setting in HRT-710 to be “W&B”.

[1] In “Device Configuration” screen, right click the button of mouse on “System” item and
click the “Edit” option to open “System Edit” screen like Figure 3-1.

Device Configuration

Edit [Ij
444 Module l’|

Figure 3-1 Open “System Edit” screen
[2] Set the “Swap mode” item to be “W&B” and click “OK” button like Figure 3-2.

System Edit =3

Swstemn
Crnd Interval (75~65535 ms) : ([E | Timeout Value (305~65535 ms) : | 1000

Auto Polling : |Enable ] Retry Count (0-5) : |3 |
Modbus Setting
Port Num : | Baud Rate : \1717520%07‘] Data Bit : [h :'j
Stop Bit : 1 g :‘ Parity : @N?Pf ;‘ NetID : ﬁ

Protocol : MERTU Slave v | | Swap Mode : | W&E le

| ok ] Cancel _ I};‘!

Figure 3-2 Set “Swap mode” to be “W&B”

[3] Click the “Save to Device” button to save the new system setting to HRT-710 like Figure
3-3.
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Device Configuration LEJ Iil_léj

=- H:RT—'?ll e Value

ART Devvice (0 Module Name Swrstermn

o Defanlt CMD ()

L Diefanlt CMDER [ --- Bystern Info --- ]
HART Device Count 1
ey Crmd Cownt 0
Crmd Interval {ms 1000
Crmd Timeout (ms) 1000
Auto Polling Enable
Eetow Count 3
Lo MModbns Tofo == 1 I

(Swep Mode Word 2 Byt

Ciperation

[ Load From File ] [Lu:ueu:l From Device ] [ Load Default Setting ]

l Bave to File ] [ Bave to Device ]

=d

Figure 3-3 “Save to Device” function

(3) Check the firmware version of HRT-710 like Figure 3-4.

Device Information

Itern Walue
systen odule name HRT-710
= Module 0 | Fiomware wersion 015 |
Defanlt CH D1

Default CMD{)
Figure 3-4 Firmware Version of HRT-710

(4) Follow the below steps according to the different firmware version of HRT-710.

[4.1 - The firmware version of HRT-710 is v1.5 or newer |

[1] In firmware v1.5 or newer, HRT-710 provides the MB Address 1300 ~ 1459 (Default
CMD(3)(S) Data for Module 0 ~ 15 in HRT-710 => The detailed information refers to the
sector 4.3 of users’ manual) and users can map the CMD(3) data of HART device to
SCADA directly with these Modbus address 1300 ~ 1459.

[2] For the “Default CMD(3)(S) data of Module 0” in HRT-710, the mapped MB address is
1300 ~ 1309. The below MB/RTU client will use the “ModScan” and “Modbus Poll” tool
to show the CMD(3) data of HART device by polling Modbus address 1300 ~ 1309.
<1> Confirm the connection between HG_Tool and HRT-710 is disconnected.
<2> Make sure the HRT-7(3)10 is in the Normal operation. ( Set the “Dip Switch” on the
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back of HRT-7(3)10 to be “Normal” and reboot HRT-7(3)10. )
<3> Set the “Display” mode to be “Float” format as Figure 3-5

-
B [odScan32 - ModScal

File Connection [getup]yiew Window Help

=== i Data Definition h
Display Optians b | v ShowData
= [ PP _
Extended » Shaow Traffic
= Modscal Text Capture Binary
Dbase Capture Hex
Address: IE . i i Is: 430
Capture Off Unsigned Decimal =sponses: 430
Length: IE Reset Ctrs Integer Reset Ctrs
Long Integer 3
Floating Paint » Most Significant Register First
Dauble Float b | v  Least Significant Register First
Hex Addresses

Figure 3-5 Modbus display format
<4> Fill the connection parameters and click “OK” button to connect to HRT-7(3)10, e.g.
Figure 3-6

[ il

Connection Details 23

Connect Using:
Direct Connection to COM32 ﬂ

[17216.255.1
G

Configuration

Hardware Flow Control

Baud Rate:  |119200 - | [ “wait for DSE from slave
| “wait far CTS fram slave
“Word Length: |8 - |
DTF Control:  [Disable |
Parity:  |MOME :lv RTS Contral: |Disal:u|e j
Stop Bite: |1 - | 0

-

Praotocol Selections |

OF. | Cancel |

Figure 3-6 Connection parameters

<5> The CMD(3) data of HART device is successfully read, e.g. Figure 3-7

HRT-710 / HRT-310 User Manual Version 1.40 Page : 86

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com



B (odScan32 - ModScal

Eile Connection Setup WView Window Help

CleE] sle| BEE 820
== ModScal

Device Id: | 1
- (1301 Number of Polls: 27
Address: MODBUS Point Type -

Valid Slave Hesponses: 27

Length: |10 [04: INPUT REGISTER ~ ~| Reset Clrs

31301: 3.9988
31302:

31303: -0.0013
31304:

31305:  25.7611
31306:

31307: -0.0074
31308

31309: 0.0000
31310:

Figure 3-7 The CMD(3) data of HART device
[ Note ] ModScan designed to use PLC address (Base 1), so the polling address
entered needs to be 1301. Users can make sure the actual polling address is
[05][14] (1300) by selecting “Show Traffic” of the “Display Option” within
“Setup” menu after successful connected, shown as Figure 3-8

BE iodScani? - ModScal

Eile Connection Setup View Window Help
Sislal slel BT 6[8)e

== ModScal

Device Id: | 1
- 130 Number of Polls: 416
Address: MODBUS Point Type -

Valid Slave Responses: 413

Length: |20 [04: INPUT REGISTER ~| Reset Cirs

Figure 3-8 The actual polling Modbus address

<6> Check and modify Modbus Poll Address Base types and display formats like Figure
3-9.
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¥ Modbus Poll - Mbpolll S &

—
- - — v —

File Edit Connection Setup Functions [Display| View

Window Help

D& X|IF| =g 1o

N s Y

Tx=0.Emr=0:ID=1.F=03: SR = 1(
No connection

Alias 01300
0
1 s

[©]w|[~w|ov lwlalwlnl
- AE-AE-AK-BE-AK-BN-2N-)

Signed
Unsigned
Hex

Alt+Shift+S
Alt+Shift+U
Alt+Shift+H

Binary Alt+Shift+8

Long AE CD
Long CD AB
Long BADC
Long DC BA

Float AB CD

v  FloatCDAB

Float BA DC
Float DC BA

Double A8 CD EF GH
Double GH EF CD A8
Double BA DC FE HG
Double HG FE DC BA

v

PLC Addresses (Base 1)
Protocol Addresses (Base 0)

Error Counters Fi1

Communication...

Figure 3-9 Address Base types and display formats
<7> Set the “Read/Write Definition” of Modbus Poll like Figure 3-10.

%L Modbus Poll - Mbpolll

| =

File Edit Connection [Setup] Functions Display View Window Help

Mo connection

DEE&E X O =8|/ 0506151617 2223|[T1C .| K2
[22 Mbpoli1 [=[=][=]
Tx=0Er=01D=1:F=03 SR:rReaeriteDe‘ﬁnition

Allasl Slave 1D:

Function:
Address:

Cluantity:

Dizable

Wit
Fiows
@ 10

QQQQQQQQQI%

oo |vw|la|luv|s|lw|m|r o

Scan Rate: 1000

Read™rite Dizabled
Dizable an errar

(—

IEId Fead Input Begizters [3>-:]| "] [ Cancel ]
1300 Protocal address, E.g. 30011 - 10

[ms]

ReadMwrite Once
© 0

(B0 100 0 Fit to Quantity

HRT-710 / HRT-310 User Manual

Hide Alias Colurmnz
Address in Cell

PLC Addresses [Baze 1]
E niransD aniel Made
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Figure 3-10 “Read/Write Definition” of Modbus Poll tool
[ Note ] The polling address is 1300 in this case because “Protocal Address (Base 0)”
has been selected for Modbus Poll. If “PLC Address Poll (Base 1)” has been
selected instead, then the address needs to be set as 1301. Users can make
sure the actual polling address is [05][14] (1300) by checking the
“‘Communication” dialog from “Display” menu after successful connected,

shown as Figure 3-11

%L Modbus Poll - Mbpolll

File Edit Connection Setup Functions IDispla}-‘I View Window Help

DEE&E| x| T[S 2|/ |o506151617 2223 |TC .| % K2

Mbpolll o [@][=

[Tx = 60: Err = 0: ID = 1: F = 04: SR = 1000ms L

# ' Communication Traffic

Exit ] [ Contirue l [ Clear ] [ Save ] [ Copy ] [ Log ] [

[

Tx:000-01 04 05 14 00 0OR 30 CS

Ex:001-01 04 14 00 OO0 40 80 33 33 42 BC 00 00 42 8C 00 C
Tx:002-01 04 05 14 00 0OR 30 CS

Ex:003-01 04 14 00 OO0 40 80 33 33 42 BC OO0 00 42 8C 00 C
Tx:004-01 04 05 14 00 0OR 30 C5

Ex:005-01 04 14 00 00 40 80 33 33 42 8cC 00 00 42 8C 00 (

Figure 3-11 Polling address from “Communication Traffic”
<8> Set the “Com Port” parameters and click “OK” button to connect to HRT-710 like
Figure 3-12.
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%] Modbus Poll - Mbpolll = | E
File Edit |Connection] Setup Functions Display View Window Help

DEE& X |7 | 2 /L 0506151617 2223 |TC kel | T W2
= MbpollL (== =]

Tx=0:Err=0:1D=1:F =03 SR = 1000ms
Mo connection ”

o
1

-I Connection 0

Cancel

|
I H

Senal Settings

| Prolific LISB-to-Serial Comm Port (COM32) v| [Hode
@ RTU) ) ASCI

— 115200 Baud -

Responze Timeout
1000 [msz]

8 Data bits -

Mone Parity =
Delay Between Polls

A 1 Stop Bit - Advanced... 20 [mnz]

Remate Modbus Server
IP Address or Mode Mame

[elw|~ o x| |w|m]

[172.17.3.255 -
Server Port Connect Timeout @ |Pvd
w0 e

Figure 3-12 Com Port Parameters of “Modbus Poll” tool
<9> The CMD(3) data of HART device is shown like Figure 3-13.
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%% Modbus Poll - Mbpalll

File Edit Connection Setup Functions Display X

DSE&E| x| |5 2| 1|05 0615 1¢

Mbpolll
¥x=746: Er=0:I1D=1: F =04: 5K = 1000ms

Alias 01300

[} s
1 -
2 70.1
3 ]
4 70
5 ]
5 70
Pl ]
8 70
9 ]

Figure 3-13 The CMD(3) data of HART device

[ 4.2 - The firmware version of HRT-710 is older than v1.5]

[1]1 Add “User CMD(3)” with “Simple” format and then click “Save to Device” to save the new
HART device setting to HRT-710 like Figure 3-14. The mapped Modbus start address
and length of User CMD(3) data can be found in “Cmd In address” and “Cmd In size”
field. In the example, they are 0 and 20.

Device Confignration T||_|r>_<|
= HET-710 Ttem Value
Modnle name Module 0
= - el 1]
efar] Edit n Configuration Enable
Diefa Delete ok Point to Point Mode
ault Command (1) Datial mode
|l Add Command I [ rult Corumand (3)  Polling mode
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New Command =3

Command
Command Num. : . | Mode : Polling j Format : m
In Size - = | Outsize: [0 |

L0k D [ Comcel

Device Configuration |T”_|r>_<|
= HRTS-'.-‘IEI Ttem Talue
yetem Module name Tser CMD(3)
= Module 0 Module index 0
Diefalt CHDD) User coramand index 0
Diefanlt CHD(2 Corrrnard, . 3
§1ser CMDE ] Command mode Palling
Command format Simple
I L sgee il |
Cind Ot stze 1]
Cn
Cond, Ot ad dress 0
Ciperation
[ Load From File ] ’Lu:usd From Device ] [ Load Default Setting ]

[ Bave o File ]G&ve o DevicD

Figure 3-14 Add “User CMD(3)” to HRT-710
[2] The below MB/RTU client will use the “Modbus Poll” tool to show the CMD(3) data of
HART device by polling Modbus address 0 ~ 9.
<1> Confirm the connection between HG_Tool and HRT-710 is disconnected.

<2> Set the “Modbus” parameters like Figure 3-15.
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7 Modbus Foll - Mbpolll

Functions Displayr  View Window Help

Tx = 0O: Err
o Connecti
30001 = Eest Counters  F1
suo0z = Use as Default

3R = 1000m=

30004 = o =
0005 = 0 Poll Defination
30006 = o
0007 = o Slave ID:
s0008 = o e el W04 Read Input Res
0008 = o Address:
30010 = 0
Length:
Scan Rate: 11000 ms
[v Enable Polling

Figure 3-15 Modbus Parameters of “Modbus Poll” tool
<3> Set the “Display” mode to be “Float” format like Figure 3-16.

7't Modbus Foll - Mbpolll

Hex
Binary
Long
30001 = 20.12489%  Long Invers
000z =
ggggi j 0.385421% Float Inverss
30005 = 22 58493z 2oUPE
s0006 = Diouble Tnwvers:
30007 = 100. 780608 , PL¢ iddresses (Base 1)
30008 = Protocol Addresses (Bass O)
000 = O.oooood
30010 = Error Cowaters Fl1
Corummmcation. ..

Figure 3-16 “Float” format of “Modbus Poll” tool
<4> Set the “Com Port” parameters and click “OK” button to connect to HRT-710 like
Figure 3-17.
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71t Modbus Foll - Mbhpolll
Wil Setup Function:  Display View  Window  Help

Lutn Connect

Quick Connect FS = 1: F = 04: 3F = 1000m=

L]

30001 =

]
o Connection [$_<|
] -
o =[] Mode 0K )
0 [+ RTU] ¢ ascO = ]
0 1115200 Baud ~ | Cancel
0 Fesponze Timeont
0 BDatabits: - |1|:||:||:| [ne]
] ;

None Pariter - Delaw Between Polls

| [LE [ms] i —

Femote Server

IF Addres: Port

Figure 3-17 Com Port Parameters of “Modbus Poll” tool
<5> The CMD(3) data of HART device is shown like Figure 3-18.

7't Modbus Foll - Mbpolll
File' Connection Setop  Functions  Displaw View  Window Help
heEd&E X O = 05 06 15 16 22 23

- -

B8 Mbpolll

ID = 1: F = 04: 3R = 1000ms
= 20.124653F =y Cyrrent

= 0.3585210 —————= PY

= 23.494619 ——p SY

= 100.778976 ——— TV

= 0.000000  ——_G—— Y

Figure 3-18 The CMD(3) data of HART device
[3] The below MB/RTU client will use the “ModScan” tool to show the CMD(3) data of HART
device by polling Modbus address 1300 ~1309.
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[ Note ]

1. The simple CMD(3) data format and value are shown as below.

[ Index ]

Byte 00~03:
Byte 04~07:
Byte 08~11.:
Byte 12~15:
Byte 16~19:

[ Format ]

float
float
float
float

float

[ Description ]

Primary Variable Current
Primary Variable
Secondary Variable
Tertiary Variable

4th Variable

The 30001 and 30002 registers mean “Primary Variable Current (20.124636)”
The 30003 and 30004 registers mean “Primary Variable (0.385210)”

The 30005 and 30006 registers mean “Secondary Variable (23.494614)”

The 30007 and 30008 registers mean “Tertiary Variable (100.778976)"

The 30009 and 30010 registers mean “4th Variable (0)”
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Q04 : How to update the firmware of HRT-710 ?
A04:

[ For HRT-710 hardware v1.1 or firmware v1.1 or below ]
The firmware update function is not supported for users and please contact your local
dealer.

[ For HRT-710 hardware v1.2 and firmware v1.2 or newer |
The firmware update function is supported for users. Please follow the below steps.
% HW_v1.xx just supports firmware v1.xx.

[ For HRT-710 hardware v2.2 and firmware v2.0 or newer ]
The firmware update function is supported for users. Please follow the below steps.
% HW_v2.xx (casing with ‘RevB’ characters) just supports firmware v2.xx.

! Module Name: HRT-710
Firmware Source: HRT710vxxx.fw
Firmware updates procedure: FAQ Q04

-.\00«} 2 0 B e b

ANNQ DD OB e

= 5 e R U AT TR R oy B0 R

\CPeon o

WHRT-ZI0 o

Module Name: HRT-710RevB
Firmware Source: HRT710_RevB_vxxx.fw
Firmware updates procedure: FAQ Q04 J

If you accidentally update the firmware to the wrong hardware (Ex. update version
2.0 to hardware version v1.2), it will cause a boot abnormality.
Please refer to the following procedure to update the correct firmware again.
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(1) Download the newest firmware of HRT-710. (Download from
https://www.icpdas.com/en/download/show.php?num=2907&model=HRT-710 )

(2) Turn off the power and open the shell of HRT-710. Then connect the pin 2 & 3 of JP5
together like Figure 4-1.

| 12345617
JPZlevssens] J

(sou)

HRT-710

Revi.2
JP1
1
JP5

Connect Pin 2,3

UERL®)
zaan O
TERLS)]

I m |

Figure 4-1 Connect pin 2 & 3 of JP5 together
(3) Connect RS-232 cable between PC and HRT-710 and turn on the power of HRT-710
(LED 1,2,3 will flash every second => Firmware Update Mode) like Figure 4-2.

e FW_Updaw_Tool_v1 06
IS?_Fumwae MR, Appicaton
ICFDAS Co, LY

N

PC

RS-232

HRT-710

t

24 Voc
Figure 4-2 RS-232 Connection between PC and HRT-710
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(4) Run “FW_Update_Tool” like Figure 4-3 (Download from :
https://www.icpdas.com/tw/download/show.php?num=4892&model=HRT-710 ).
[1] Choose “COM” option and select “Com Port number”.
[2] Click “Browser” button to choose the firmware of HRT-710.
[3] Click “Firmware Update” button to start firmware update process.
[4] Wait for "Firmware Update Success" message.

1. Download Inferface -

(FcomM] COMPor: \t-‘;g
cuse (o <] o

3, Firnoware Update
[ Firmware Update Success! Please Reboot Module |

N

Exit

Figure 4-3 “FW_Update_Tool”
(5) Turn off the power and connect the pin 1 & 2 of JP5 together like Figure 4-4.

l 1234567
JPZ s seenne

™ HET-710

Rewi. 2
3 321
] [soeluP1

EE ..
N\

ConnectPin 1,2

a1 O
za11 Q0
NERL®)]

()

Figure 4-4 Connect pin 1 & 2 of JP5 together
(6) Close the shell and turn on the power of HRT-710. Then users can check the firmware
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version of HRT-710 by using “HG_Tool” like Figure 4-5.

Device Information

Tteim Walue

bodule e HET-710
| Fiomware wersion 015 |

Figure 4-5 Firmware Version of HRT-710

[ Note ]
1. If the result of firmware update process always failed, please follow the below steps.

[1] Turn off the power and open the shell of module.

[2] Adjust the jumper of JP1 to the position 2,3.

[3] Turn on the power of module and test firmware update again.

[4] When firmware update process succeeds, adjust the jumper of JP1 to the position 1,2.

Jpp 234567 U
Ipi HART-710

Rew 1.1
3
2
1

HRT-710

ean O
zan O
waan O

0

Figure 4-6: JP1 of HRT-710

Figure 4-7: JP1 of HRT-310
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Q05 : How to read HART device CMD1 data with standard format by
Modbus ?
A05:
(1) By using “HG_Tool” to add “User CMD(1)” of HART device and save settings to
HRT-710. The Modbus start address and length of the “User CMD(1)” will show in the
“Cmd In address” and “Cmd In size” field like Figure 5-1. In the example they are 0 and

7 (byte count=7 => word count=4).

Device Configuration

Item Yalug
Modnle name Module 0
Chagne] 0
Configuration Enable
ok Point to Point Maode

nlt Comomand (1) Indtial mode

!Add Co i ! rlt Command(3)  Polling mode
New Command Q@@

Command ————— .
Com:m.nden.:‘: I | Mode: Polling |+ | Format: Nomal |

In Size - 7 \ Out Size - [U |

[ ok || concel |
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Device Configuration

= HET-T710 Item Walue
System Module name TUser CMD(1)
= Module 0 Module index 0
Diefault Ch D) User command index 0
K L) Cormmand mm. 1
D1 ) Cormmand mode Polling

oral
Cond T s:izp 7
(Cimnd In addyess 0]

Cond Ot addres: I

Ciperation

[ Load From File ] ’L-:nsd From Device ] [ Load Default Setting ]

[ Save o File ] @ve o DeviED] J
i

Figure 5-1 Add “User CMD(1)” of HART device to HRT-710

(2) The below demo will use the free MB/RTU tool provided by ICP DAS to show HART
command 1 data. (Download from
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus _utility/)

(3) Run “MB/RTU” tool. Set the com port settings the same with HART-710 (Baud Rate /
Data Bits / Stop Bits / Parity) and then click “Open” button to connect to HRT-710 like
Figure 5-2.

(4) Input “1 4 00 0 4” in “Command” field and click “Send Command” button to send the
modbus command. The HART command 1 data will be received in “Responses” field =>
“01 04 08 00 00 3E 0C 20 C5 00 A4 2A 94” like Figure 5-2.

Send Modbus Command : 01 04 00 00 00 04 F1 C9
Get Response : 01 04 08 00 00 3E 0C 20 C5 00 A4 2A 94
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‘MEBETO ¥.10.7 COMI1

COM status Protocol Description
[I:EIM'I I ﬂ |FE4 Fead multiple input registers [Gsem] for Al j
”
|-I 15200 ﬂ [Responze]
Lire contral : | M1 Byte 00 Met 1D (Station number)
Biyte 1: Fic=04
Byte 2: Byte court of response (B=2 x word court]
@| | Byte 3-(B+2) Register values v
Palling mode [fio wait] Statizticz Clear Statistics |

Commands Packet Responzes
200 Current Packet Size [bytes] | g Guantity Current Packet Size [bytez) | 7

Interval | ED ms Paling or Timer mode [Date/Time] Paling kaode Timing [mz]
| | Start time | Tire Start Ma= | 0on Average
Stop time | Time Stop Min | 100 | Q00
Command

Timer mode [fixed period] Facket Quantity sent | o -1 Packet Quantity received 3

Timeout

Total Packet bytes | 16 Difference | Total Packet bytes a0

"I 4000 4| £ Send Command I:l

Commands | “/ith CRC Fezponzes

0104 00000004 F1 C3 01 04 0F 00 00 3E 0OC 20 C5 00 &4 24 34

Clear Lizts E it Program

Figure 5-2 Receive HART Command 1 data

(5) Parse the Modbus response data.

Response Data => 01 04 08 00 00 3E OC 20 C5 00 A4 2A 94
Register data => 00 00 3E 0C 20 C5 00 A4
Because the unit of HART-710’s database is byte and the unit of Modbus register is

word and the Modbus register is composed of database’s byte and the order is low byte
first.

(For example: Modbus register0 = 0x3412, database byte0 = 0x12, bytel = 0x34).

So we need to change the byte order.

So the data will be 00 00 0C 3E C5 20 A4 00.

According to the data count is 7, so the actual data will be 00 00 OC 3E C5 20 A4
About the format of HART Command 1, it is shown as below.

Command 1: Read Primary Variable
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Request data bytes: None

Response data bytes: 2+5 =7

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2: uint8 Unit code

Byte 3~6: float Primary Variable

So the data of HART command 1 is parsed as below.
Response codel = 0x00

Response code2 = 0x00

Primary Variable Unit code = 0x0C (kPA)

Primary Variable = Ox3E OxC5 0x20 0xA4 (0.385 => IEEE754)
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Q06 : How to read HART device CMD 3 data with standard format by
Modbus ?
A06:

(1) When adding a new HART device to HRT-710, the “Default CMD(3)” will be added
automatically. The Modbus start address and length of the “Default CMD(3)” will show in
the “Cmd In address” and “Cmd In size” field like Figure 6-1. In the example they are
1236 (For MB Addr = 618 = 0x026A) and 26 (byte count=26 => word count=13).

Device Configuration ['__”E|§|
= HET-T10 Item Talue
Module name Defanlt CRDI(T
Module index 0
Commmand nur. 3
Command mode Polling
Al
Cind In gze 26
Cond,_Chit size I}
Cond, Chrt ad dress 0
Ciperation
[ Load From File ] ’L-:nsd From Device ] [ Load Default Setting
[ Save to File ] ’ Sawve to Device ]

Figure 6-1 “Default CMD(3)” of HART device in HRT-710

(2) The below demo will use the free MB/RTU tool provided by ICP DAS to show HART
command 1 data. (Download from
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus _utility/)

(3) Run “MB/RTU” tool. Set the com port settings the same with HART-710 (Baud Rate /
Data Bits / Stop Bits / Parity) and then click “Open” button to connect to HRT-710 like
Figure 6-2.

(4) Input “01 04 02 6A 00 OD” in “Command” field and click “Send Command” button to send
the Modbus command. The HART command 3 data will be received in “Responses”
field => “01 04 1A 00 00 A1 41 22 01 3EOC C5 C520B0B641 C0O 78 42 39 91 C9 00
C5 00 00 00 00 E5 BO” like Figure 6-2.
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http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus_utility/

Send Modbus Command : 01 04 02 6A 00 0D 10 6B
Get Response : 01 04 1A0000A1 412201 3E0CC5C520B0B641C0 78423991 C9
00 C5 00 00 00 00 E5 BO

‘MBRIU ¥.1.0.8 COMS5

Packet Quantity sent 1

Palling or Timer mode [CatedTime)

Timer mode [fixed period]

Intersal 50 s

COM status Protocol Description
| |EDM5I ﬂ |FC1 Read multiple coils status [Oxx) For DO j
[Fequest] -
|-I 15200 j Byte 0: Met 1D (Station number)
Line contral : M2 Byte 1.  FC=
Byte 2-3.  Reference number
Byte 4-3.  Bit count
(=) [ .
Pualling mode [no wait) Statistics Ellzen Shalisics ‘
Timeot Cormmatids Packet Responses
200 Current Packet Size [bytes] [ g Quantity  Current Packet Size (bytes) T
Total Packet bytes a Difference | Taotal Packet bytes 3

a Packet Quattity received 1

Palling tade Timing [mz)]

| | Shart time | Tirne Start Max | oo Average
Stop time | Time Stop Min | 100 | 000
Coramard
(01 0402 64 00 00| ¢ Send Command )
Commands | with CRC Responses
1 04 02 64 0000 10 6B 04140000481 412200 EOCCAECRZ0B0BE 41 CO 7842 3991
Ca00Ce00000000ESED
Clear Lists Eit Program

Figure 6-2 Receive HART Command 3 data

(5) Parse the Modbus response data.
Response Data => 01 04 1A 00 00 A1 41 22 01 3E0C C5C520 B0 B6 41 C0O 78 42 39
91 C9 00 C5 00 00 00 00 E5 BO

Register data =>
0000A14122013E0CC5C520B0B641C0 78423991 C9 00 C5 00000000
Because the unit of HART-710’s database is byte and the unit of Modbus register is
word and the Modbus register is composed of database’s byte and the order is low byte
first.
(For example: Modbus register0 = 0x3412, database byte0 = 0x12, bytel = 0x34).
So we need to change the byte order. So the data will be as below.
000041 A101220C3EC5C5B02041B6 78 C03942C991 C500 00000000
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About the format of HART Command 3, it is shown as below.
Command 3: Read Dynamic Variables and P.V. Current
Request data bytes: None

Response data bytes: 2+24 = 26

Index format description

Byte 2~5: float Primary Variable Current

Byte 6: uint8 Primary Variable Unit code

Byte 7~10: float Primary Variable

Byte 11: uint8 Secondary Variable Unit code

Byte 12~15: float Secondary Variable

Byte 16: uint8 Tertiary Variable Unit code

Byte 17~20: float Tertiary Variable

So the data of HART command 3 is parsed as below.
Response codel = 0x00

Response code2 = 0x00

Primary Variable Current = 0x41 OxA1 0x01 0x22 (20.125553)
Primary Variable Unit code = 0x0C (kPA)

Primary Variable = Ox3E 0xC5 0xC5 0xBO0 (0.386274)
Secondary Variable Unit code = 0x20 (degC)

Secondary Variable = 0x41 0xB6 0x78 0xCO0 (22.808960)
Tertiary Variable Unit code = 0x39 (Percent)

Tertiary Variable = 0x42 0xC9 0x91 OxC5 (100.784706)
4th Variable Unit code = 0x00 ( ???)

4th Variable = 0x00 0x00 0x00 0x00 (0)
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Q07 : How to know the connection status between HRT-710 and HART
devices ?
A07: (2013/01/30)
The communication status description of HART command in HRT-710 is as below.
0 — No error
1 — Means the command has never be executed
2 — Receive timeout, can’t receive any HART data from HART device.
3 — Receive HART data is too short
4 — The delimiter of HART data has some error
5 — The address (the bit of master type) of HART data has some error
6 — The address (the bit of burst mode) of HART data has some error
7 — The command of HART data has some error
8 — The parity of HART data has error.
9 — The communication with HART slave device has some error and The error
messages are recorded in the responses codes.

[ Ex1 => The Default CMD(3) of “HART Device 0 & 1” in HRT-710 is Polling Mode ]

< 1. The setting of SWAP Mode is “None” (without Byte and WORD swap) >
(1) Address 1000 (Unit: WORD) : Show the comm. status of “Device 0”.

[1] High Byte : “The comm. status of Default CMD(3) in device 0.

[2] Low Byte : “The comm. status of Default CMD(0) in device 0.
(2) Address 1001 (Unit: WORD) : Show the comm. status of “Device 1”.

[1] High Byte : “The comm. status of Default CMD(3) in device 1.

[2] Low Byte : “The comm. status of Default CMD(0) in device 1.

HRT-710 / HRT-310 User Manual Version 1.40 Page : 107

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com



* L Modbus Poll - (Mbpont1] = |[B][X]
File Edit Comnection Setvp Functions
Dusplay  Wiew Window Help - 8 x

DEEE x ™ 8

* L Modbus Poll - (Mbpont1] = |[B][X]
File Edit Comnection Setop Functinns
Display  Wiew Window Help - 8 x

DEE&E x ™ 8

x=830 Er=0ID=1F=04 SR :
Default CMD{3) of Device 0

fault CMD{D) of Device 0

x= 22 Er=010=1F=04 5K :
Default CMD{3) of Device 1

Alias| %1000/
030000

iD

000

000
O=0000
00000
00000
00000
O=0000
00000

efault CMD{0) of Device 1

Lo oo [ o [un [ emghs [b2

For Help, press F1. Pord

IF:::I Help, presz F1. Ford

Figure 7-1.1 The status of Default CMD(0&3) in Device 0 and Device 1

< 2. The setting of SWAP Mode is “W&B” (with Byte and WORD swap) >
(1) Address 1001 (Unit: WORD) : Show the comm. status of “Device 0”.

[1] High Byte : “The comm. status of Default CMD(O0) in device 0.

[2] Low Byte : “The comm. status of Default CMD(3) in device 0.
(2) Address 1000 (Unit: WORD) : Show the comm. status of “Device 1”.

[1] High Byte : “The comm. status of Default CMD(0) in device 1.

[2] Low Byte : “The comm. status of Default CMD(3) in device 1.

" L Modbus Poll - (Mbpont1] [ |[B][X]
Fil: Edit Comnection Setup Functions
Dizplay Wiew Window Help - | O X

DBSE&E x ™ B

" L Modbus Poll - Mbpont1] [ |[B1][X]
Fil: Edit Comnection Setup Functions
Dizplay  Wiew Window Help - O x

DEESE x 7 &

=28 Er=01D=1F=04 SR :
Default CMD{3) of Device 0 »

*= 1021 Er=0:1D=1.F =04 SR
Default CMD(3) of Device 1

Figure 7-1.2 The status of Default CMD(0&3) in Device 0 and Device 1
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In the Figure 7-1, the status of the Default CMD(3) in device 0 is 0x02 and it means that
the HART device for the Default CMD(3) is disconnected from HRT-710. (In the Figure
7-1, the status of the Default CMD(0) is 0x02, too.)

[ Ex2 => The “User CMD Index = 0” is Polling Mode ]

< The setting of SWAP Mode is “None” (No Byte and WORD swap) >

(1) By using the Lo-Byte value of MB address 1050 (unit:WORD) (refer to sector 4.3 —
Modbus / HART Mapping Table), users can get the communication status of the User
CMD Index = 0.

7't Modbus Foll - Mbpolll
File Connection Zetup  Functions Display  View  Window Help
DeEd&E X |0 = 05 06 15 16 22 23 | 104

- -

EE! Mbpolll User CMD Index = 1

1000m=

31051 = 0{odoz]
1052 - 0X0080 TNt e -0
31054 = QOx0000
31055 = O0=x000o0
31056 = O0=x0000
31057 = 0=x000o0
31058 = 0O0=x000o0
31059 = O0x000o0
31060 = O0x0000

Figure 7-2 The status of the User CMD Index = 0&1
In the Figure 7-2, the status of the User CMD Index = 0 is 0x02. It means that the HART
device for the User CMD Index = 0 is disconnected from HRT-710.

[ EX3 =>The “User CMD Index =1” is Polling Mode ]

< The setting of SWAP Mode is “None” (No Byte and WORD swap) >

(1) By using the Hi-Byte value of MB address 1050 (unit:WORD) (refer to sector 4.3 —
Modbus / HART Mapping Table), users can get the communication status of the User
CMD Index = 1.
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It Modbns Foll - Mhpolll
File Connection 2Setop  Functon: Display  View  Window  Help
heEE X & F 05 06 15 16 22 23 101 B W2

EE Mbpoll1 User CMD Index =1

=0: I = 1: F = 04: 3F = 1000ms

o} [af au]

O=00o0 ‘\
0x00oo0 User CMD Index =10

0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000

Figure 7-3 The status of the User CMD Index = 0&1
In the Figure 7-3, the status of the User CMD Index = 1 is 0x02. It means that the HART
device for the User CMD Index = 1 is disconnected from HRT-710. (In the Figure 7-3,
the status of the User CMD Index = 0 is 0x00. It means that the HART device for the
User CMD Index = 0 is connected to HRT-710.)

[ Note ]
(1) Read the HART device status with Modbus Single Address :
[1] No matter “WORD Swap” enabled or not, the HART device status address will be
always as below. The method will be easy for users.

[ Default CMD(0&3) Status Data ]
3ES8 1000 “Default CMD(0&3)” status of “Device 0”
3E9 1001 “Default CMD(0&3)” status of “Device 1”
3EA 1002 “Default CMD(0&3)” status of “Device 2”
3EB 1003 “Default CMD(0&3)” status of “Device 3”
3EC 1004 “Default CMD(0&3)” status of “Device 4”
3ED 1005 “Default CMD(0&3)” status of “Device 5”
3EE 1006 “Default CMD(0&3)” status of “Device 6”
3EF 1007 “Default CMD(0&3)” status of “Device 7”
3F0 1008 “Default CMD(0&3)” status of “Device 8”
3F1 1009 “Default CMD(0&3)” status of “Device 9”
3F2 1010 “Default CMD(0&3)” status of “Device 10”
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[ Default CMD(0&3) Status Data ]
3F3 1011 “Default CMD(0&3)” status of “Device 11”
3F4 1012 “Default CMD(0&3)” status of “Device 12"
3F5 1013 “Default CMD(0&3)” status of “Device 13”
3F6 1014 “Default CMD(0&3)” status of “Device 14”
3F7 1015 “Default CMD(0&3)” status of “Device 15”

(2) Read the HART device status with Modbus Multiple Address :

[1] If the “WORD Swap” is enabled with Modbus multiple address for reading, then the
status address for HART devices will be different from the above table. If the starting
Modbus address is different, then the status address for HART devices will be also
different. The result will be as the below table.

Swap Type WORD swap disabled WORD swap enabled
Modbus Start Addr From 999 From 1000 From 999 From 1000
Dev00_Status Addr 1000 1000 999 1001
Dev01_Status Addr 1001 1001 1002 1000
Dev02_Status Addr 1002 1002 1001 1003
Dev03_Status Addr 1003 1003 1004 1002
Dev04_Status Addr 1004 1004 1003 1005
Dev05_Status Addr 1005 1005 1006 1004
Dev06_Status Addr 1006 1006 1005 1007
Dev07_Status Addr 1007 1007 1008 1006
Dev08_Status Addr 1008 1008 1007 1009
Dev09_Status Addr 1009 1009 1010 1008
Dev10_Status Addr 1010 1010 1009 1011
Devll_Status Addr 1011 1011 1012 1010
Dev12_Status Addr 1012 1012 1011 1013
Dev13_Status Addr 1013 1013 1014 1012
Dev14_Status Addr 1014 1014 1013 1015
Dev15_Status Addr 1015 1015 1016 1014
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Q08 : How to integrate Active and Passive HART devices in multi-drop
network ?
A08: (2013/12/06)

1. If there are more than 7 HART devices in the HART network, users need to disable the
internal resistor (250 Ohm, 1/4W) of HRT-710 (adjust JP4 to be pin2 and pin3, refer to
the section 2.6 for detailed). Then add the external resistor (250 Ohm, 1W) in HART
network.

2. The HART wiring of the Active and Passive HART devices, please refer to the figure 8-1.

Multi-drop Network
HRT-710
24 Voc !
Power Supply EB
&) Pl el 2000
(+) PN T (174W)
: 182 [|HART-  Pin 2
(=) - - {, )v HART+ Pin 1
Field Device Tt
| (+)
B— 24 Voc
mé-)_ﬁ Power Supply
B (+)
Field Device
() —— Neg (-)
AL Em————r
Passive

Pos (+)

Field Device (2-Wired)

Figure 8-1 The HART wiring of the Active and Passive HART devices
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Q09 : How to integrate multiple HRT-710 in the same RS-485 ?
A09: (2013/12/06)

[ Case Example ]

A user wants to integrate 20 HART devices (Ultrasonic Water Level) in the same RS-485

network via Modbus RTU communication and HART network between HRT-710 and HART
device is point to point.

o 7Nk (“
0" '( v /' ‘ e '
ézt S I 1
HRT-710 HRT-710
HRT-710 (ID=2) (ID=10)
(ID=1)
RS-485

[ Solution ]

< Hardware >

We suggest the user to use 20 HRT-710 modules to connect to 20 HART devices with point
to point wiring.

< Software >

1. Set the RS-485 station No. (Net ID) of these twenty HRT-710 modules from 1 to 20.
Please follow the below steps.
(1) Run the “HG_Tool” and connect to HRT-710.

(2) Click the “Device Configuration” item and then right click on the “System” item to
choose the “Edit” option.

Device Configuration

.-Q.g = HRT710

Edit
4dd Module

b

Figure 9-1 “Device Configuration” Screen
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(3) In the “System Edit” screen, please input the RS-485 station No. of HRT-710 in the

“‘Net ID” field.
System Edit

System

omd interval (7565535 ms) : (1000 |

anto polling : \Enable

For Modbus =>
Port Num :

EBEX

timeont valve (305~65535 ms) : 1000 |

v retry count (0~5) : i3 ‘

Beud Rate: (115200 + | DataBits: 3 v |

Stop Bits :

v] Parity :

None v |

NetID: 1

|
Protocol : ]M 3 RTU Slave

v | Swap mode : None |

[ OK ][ Cancel ]

Figure 9-2 Setting for the RS-485 Station No. of HRT-710

(4) After the settings are finished, in the “Device Configuration”, please click the “Save to

Device” button to save the parameters to HRT-710.

Device Configuration

- 0X)

= HET-710

= Module 0
Diefault CMD{)
Default CMD()
Tser CMD(1)
Tser CMD(Z)
Tser CMD()
Tser CMD(12)
Tser CMD(13)
TUser CMD(14)
TUser CMD(15)
Tser CMD(16)
Tser CMD(17)
Tser CMD(18)
TUser CMD(19)

Ttem Walue
Module name Sarstem
Sorstenm
Module count 1
Command oot 11
Command intervalims) 1000
Command timeontims) 1000
Luto Polling Enable
Fetor count 3
Modbus :

Port mom 1
Bavd rate(bpz) 115200
Diata bits a
Stop bits 1
Parity Hone
Protocol Modbus ETT Slave
et ID 1
Swrap mode Nomne
Ciperation

[ Load From File ] ’L-:nsd From Device ] [ Load Default Setting ]

Save to File Sawve to Device

|

Figure 9-3 Save the parameters to HRT-710

=> As a result, these twenty HRT-710 modules can be integrated in the same RS-485

network to gather these HART devices information.
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Q10 : How to integrate HART comm. device with RS-232 hardware interface ?
A10: (2013/12/06)

[ Case Example ]

A user wants to integrate HART communication device (Flowmeter, Mobrey MCU900) with
RS-232 hardware interface.
[ Solution ]

< Hardware >

We suggest the user to use HRT-710 and 1-7570 to do that and the wiring for this case is

like figure 10-1.
Serial Port 0 HART RS-232

SCADA HRT-710 I-7570
Figure 10-1 The Hardware Wiring for MCU900

< Software >

Please refer to the steps in the Q01, Q02 and Q03 of HRT-710 FAQ to integrate HART
device information to SCADA.

[Note]
In MCU900, please choose HART protocol not “Mobreyspecific LogDownload” protocol.
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Q11 : How to add the HART Device-Specific command to HRT-710 ?
All: (2013/12/06)

[ Case Example ]
A user wants to get the HART command No.149 data from Emerson 8800D HART device.

[ Solution ]

< Software >
1. Users must get the HART Device-Specific command first. The HART command No.149

format of Emerson 8800D is like Figure 11-1.

Command 149 - Read Fixed Process Density
| R

RECIJEST DATA BYTES
MNOME

RESPONSE DATA BYTES)
BYTE O PSRN, £ bit Lnsigned integer.
14 RSO DN, , |EEE 754 floating point forrmat.,

Figure 11-1 The HART command No.149 format of Emerson 8800D
2. Add the HART command No.149 to HRT-710 like Figure 11-2.

Device Configuration

= HRT-710 Item Value
Module namme Module 0
i~k 1 |:|
Configuration Enable
ork Point to Point Mode
it Command {0 Indtial mode
it Command (3)  Polling mode

BX

New Command

Command —— —
Commanden.:“MQ l Mode : Polling | Format:

In Size : (5] } Out Size : |U -a—:— Request Data Byte

\Response Data Byte [ 0K ][ Cancel ]

Figure 11-2 Add the HART command No0.149 to HRT-710
3. After the setting is finished, in the “Device Configuration” screen, please click the “Save

to Device” button to save the parameters to HRT-710.
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Device Configuration

= HET-T10 Item Talue
System Tl A TUser CMD(143)
o Moduls 0 JERLE Rame i
Defanlt CHD{) User command index 0
Defanlt CMD (2 Corumand num. 149
Uzer CHD(149 Cormmand mode Polling
Commmand format Wormal
Cond I size 5
Crnd Chit size 0
Cod Inaddress 0
Cond Ot addres ]
Ciperation
[ Lowad From Fils ] ’L-:nsd From Device ] [ Load Default Setting ]
[ Save to File ] Sawve to Device |
— |

Figure 11-3 Save the parameters to HRT-710
4. Get the Modbus address for the HART command No.149 data.
(1) Open the “Address Map” screen and click the “UserCMD(149)” item.
[1] In the “Modbus AO” area, the light blue grid means the Modbus address for data
sending.
[2] In the “Modbus Al” area, the light blue grid means the Modbus address for data
receiving.
=> In the case, the HART command No0.149 is used for reading data. Therefore, the light
blue grid just show in “Modbus Al” area and the Modbus address for receiving data is
from O to 2.
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Address Map

= HRT-T10 Colar
availahle unavailable for curent cmd . mlected

Modbus L0 odbuz AL
Addr |LE HE Addr (LB HE =~

—_
—_

L= = = R N = R N i ]

==
<
= =
‘(

Figure 11-4 The Modbus address for UserCMD
(2) Users can use the Modbus Function Code 4 and address from 0 to 2 to get the HART
command No.149 data.
(Ex: Request Cmd => 0x01 0x04 0x00 0x00 0x00 0x03)
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Q12 : How to set HART device address by HRT-710 utility ?
Al12: (2014/03/05)
[ Please just connect one HART device in HART network every time. |
1. Add the “UserCMD(6)” to HRT-710 :
(1) Run “HG_Tool” and connect to HRT-710.
(2) Open the “Device Configuration” page.
(3) Add “UserCMD(6)” and choose “Manual” option in “Mode” field. (Figure 12-1)
(4) Click “Save to Device” button. (Figure 12-2)

Command Edit =3

Command
Command Num. :

Z’ Mode : ‘Manu,al v Format : 11oirmal

InSize : |3 | OutSize: ! |

[ ok || Concel |

Figure 12-1 Add UserCMD(6)

Device Confignration |T||_|r>_<|
= HRET-T10 Item Valug
Systein Commnad Name Tser CMD(5)
= HART Device 0 HLRT Device Index 0
Defanlt CMDIT) Teer Command Index 0
Dlefault ChD2) Command Ho. ]
Usex CHDIE) Command bMode I anmal
Comumand Format Normal
Cind In Size 3
Cind Cmt Size 1
Crd In Address 0
Cod Ot &ddress 0
Ciperation

[ Load From File ] [Ln:uad From Device ] [ Load Default Setting ]

Save to File save to Device & ‘

Figure 12-2 “Save to Device”
2. Set HART device address and send the UserCMD(6) :
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(1) Open “Device Information” page.
(2) Right click on the “UserCMD(6)” item and choose the “Basic Operation”.
(Figure 12-3, in the demo, the command index is 0 for the UserCMD(6).
(3) Input the HART device address value and click the “Send” button.
(Figurel2-4, in the demo, HART device address will be set to be 2. Now the setting

value is just saved in HRT-710 not sent out yet.)

Device Information

= HRT-710 Tt Value
Syt Commnad Name User CMDA)
= HART Device 0 HART Device Index 0
Defanlt CMDT User Commend [ndex 0 |

[1efs k1L 3:' I:I:I]'.I'.I.'I'.I'.I.El.'l'.l.lj. I'Il:l. 6

Teer CMDR) ] Crormand Mode Mannal

| Basic operation % t gk'm’f‘l
& dvanced operation 1

T T I I AT IR I:l

Fiugre 12-3 The “Basic Operation” of UserCMD(6)

Command 6 I0 Data W=l.3

Information : Wite Polling &ddress-Feguest

Folling Address (0-15) ; 2

Send

Information : Write Folling & ddress--Fespons

Polling Addres: 2

Figure 12-4 The “1/O Data” screen of UserCMD(6)

(4) Right click on the “System” item and choose the “Basic Operation”.
(5) After finish the below settings, click “Send Data” button to send the UserCMD(6) to
HART device. (Figure 12-6)
[1] “Auto Polling” field => “Disable”
[2] “Manual Trigger” field => “Enable”
[3] “Trigger Index of User Command” field => Input “0” (UserCMD(6) Index)

Device Information

= HRI-710 Ttem Value
e Wamme Harstern

= HART ||| Basic operation
De : W Byvstern Info -—- ]
Advanced operation

D T Dievice Conmnt 1
User CD (A || User Cind Count 1
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Figure 12-5 The “Basic Operation” of System

System 10 Data

Swstern Oatput

Auto Polling : | Disable w

[ Mamoal Trigger - [Enable v |
Trigger Index of User Command (0-~255) :| [} I Send Data

by
Horztern Inpnt
State Machine : [0 [DLE

[ --- For UserCmd --- ]

Tzer Cmd Eeguest Connt : 1
Tr Cmd Respons Count : 1
Tzer Cmd Error Connt ;0

eer Cmd Emor Status : Mo Emor
Tzer Cmd, Eror Index ; 255

Figure 12-6 The “I/O Data” screen of System
3. Now the HART device address should be set to be 2. Then please reboot HRT-710.

HRT-710 / HRT-310 User Manual Version 1.40 Page : 121

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com



Q13 : All kinds of HART network wiring ?
A13: (2015/10/26)
[1] The wiring of “Point to Point” :

24 Voc : HRT-710

Power Supply mﬂ

TG é il
) o H 250 O
(<3 2

Bos(® o (1I4.W)
4~20 mA | |} [|HART- Pin2
Neg (-) HART+ Pin 1

Transmitter
wh impedance device) /

Figure 13-1 HART_P2P_Network_Passive (Built-In-Resistor)

ﬂoop Power Source (2) — external resistance \

: HRT-710
24 Voc JP4 :
Power Supply : - :
il R °l 25004}
> o -
S / (1/4W) é
4-20mA <204 | i} [[HART- P2 : :
ﬂ Neg (-) [ |[HART+ Pt
Transmitter

high impedance device) /

Figure 13-2 HART_P2P_Network_Passive (External-Resistor)
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/ " HRT-710
: JP4 i
Power Supply
NI 2500
g 3
. Neg (=) r (1/4W)
Active g HART- Pin 2
(4-Wired) HART+ Pin1
POS (*) — : = :
\(Active HART Device )
Figure 13-3 HART_P2P_Network_Active (Built-In-Resistor)
< HART +
4~POmA HART+l HART-
- HART ( With@ut Resistor)

Actuator

Current
Source

HRT-710/711 ...
1-7547 /1-7570 ...

HART-

-%
Fig 13-3-1: “P2P” mode (HART Actuator, Without Resistor)
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[2] The wiring of “Multi-Drop”:

Multi-drop Network
£ HRT71I0
24 Voc : .
Power Supply -
O e — B[] 2003
! (1/4W) S :
200 F [V [[HART- Pin2
P [HaRTe Bt E
Fieki Devie a— N
(+) éﬁ;/b/Handheld
I-r Z * / Terminal
i ./. —.
Field Device Warning:
(+) The user should not use internal
v resistance (JP4 pin 182 close) of
?.L)_ HRT-710. Because the internal

resistance is only ¥ W. the current
Field Device of the loop will burn the resistance.

f

Figure 13-4 HART_Multi-Drop_Network_Passive

/ ( Active HART Device)

Power Supply

el 200
: 14w
Neg (-} H o
L 1V° [[HarT- P2
HART+ Pin 1

Active
(4-Wired)

— 9

Pos (+) _.I_ * -

=z

Power Supply

Neg (=) s

Pos(+)—|_

Active [}
(4-Wired) |7

o

Figure 13-5 HART_Multi-Drop_Network_Active
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Multi-drop Network

Field Device

Field Device

A

(+)
a Passive

HRT-710
24 Voc
Power Supply
5 B °l 2800
(+) o (1/4W)
j HART- Pin 2
(-) ° HART+ Pin 1
. (+)
1.i Z ? 24 Voc
W oy Power Supply

Field Device (2-Wired)

Active
(4-Wired)

Pos (+)

Figure 13-6 HART_Multi-Drop_Network_Active &Passive
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Q14 : Apply the same settings to the other HRT-710 rapidly ?
Al13: (2015/12/21)
1. Save HRT-710 settings to file.
(1) Run the HRT-710 utility, HG_Tool.
(2) In the “Device Configuration” page, click the “Save to File” button to save the current
settings of HRT-710 to file.

Device Configuration |Z||§|[zl
= HR ?S-?lﬂ Ttemn Valng
ystein T e
= HART Device 0 B Vosion Vil.6
Defanlt CMD{0)
Drefanlt CMD(Z)
(Operation
[ Load From Fils ] ’Load From Device ] [ Load Default Setting ]
I[ Sawe to File l [ Save to Device l .‘I

2. Load the settings from HRT-710 file to the other HRT-710 module.
(1) In the “Device Configuration”, click the “Load From File” button and choose the setting
file of HRT-710. Then it will show all the settings in the HG_Tool.

Device Confignration |T||E|&|
= HET-710 Ttern Value
System oduls Name HRT-710
= HART Device 0 Fimvare fevion V0L
Default CHD{T
Diefanlt CHD3)
Ciperation
| Load From File ||| Losd From Device | | Load Default Setiing |
[ Save to File ] [ Save to Device l “I
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(2) Click the “Save to Device” button to set the settings to HRT-710 module.

Device Confignration |T||_[§|
= HET-710 Ttem Value
System o nle Hars © HRT-710
= HART Device [ Firmware T erao V016
Default CMD{0)
Default CMD{3)
Dperation
’Load From File ] ’Load Fromn Devvice ] [ Load Defanlt Satting
’ Save to File ] ’ Bave to Device
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Q15 : How to send HART command for writing ? (Ex: CMD19)
Al13: (2015/12/23)
1. Add the HART command for writing in HRT-710.
(The HART cmd 19 is used in the below example => Final Assembly Number)
(1) In the “Device Configuration” page, click the right button of mouse on the “HART Device
0” item and choose the “Add Command” option.

Device Confignration |'_ || m| |[5_(|
= HRI-710 Item Value
Sm S— HART Device Name HART Device 0
(=R HAFT Device [ - el 0
Defanit Ch] Edit iewsfion Ensble
Defeult CH) Delete Point to Point

wrurpasd () Liitial
| Add Cormumand [\:g rimend (2 Tiitial
Il

(2) Input the value “19” in the “Command Num” field and choose the “Manual” option in the
“‘Mode” field. Click the “OK” button to add the HART command 19 (Now the User
Command Index is 0) and click the “Save to Device” button to save the current settings

to HRT-710.
New Command Q@@
Command
Command Num. : ‘ Mode ]Av Format : 1/

In Size : 35 ‘ Out Size : 13— ‘

[ ok R][ Cancel |

Device Confignration |T||E|&|
=) HRTS-?lﬂ Ttem Talug
ystem Commnad Name User CMD(1T)
= HART Device 0 HART Device Index

Diefanlt CRD0 User Commeand Index 0

Defa u-' Comrand Na. 19

i Di19) Command Mode Manwal
Command Format Mormal
Crnd In Size 5
Cind Qut Size 3
Cind In bddress a
Cind Qut Address ]
Ciperation
| Load From File | | Laad From Device | | Load Default Setting |
[ Save 1o File l [ Bave to Device ‘I
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2. Set the value for the HART writing command. (HART command not yet sent)
(1) There are three bytes parameters for HART command 19.
(2) For example, the value for these three bytes parameters is 11(0x0B), 22(0x16), 33(0x21)
for writing, and the Modbus command will be as below.
=>01 06 00 00 0B 16 OF 34
=>01 06 00 01 21 00 CO 5A

(3) The below figure is the assigned value for writing in HART command 19 by using

ModScan software for testing.

== ModScan?? - [ModScal]
e File Conmection  Zetop  Wiew Window Help

DS E «&| BElF& S22

E| = G = =| =

Device Id: | 1
. Mumber of Polls: 98
Address: MODBUS Point Type

Valid Slave Responses: 98

Length: |4 |03: HOLDING REGISTER  ~| Reset Clrs

: <2100H:
40002 : <0DBleH:
h - <U000H
: <0000H:>

(4) After sending the above Modbus command, users can check if these values have been
set successfully via HG_Tool.
[1] In the “Device Information” page, click the right button of mouse on the “User
CMD(19)” item and choose the “Advanced operation” option.

Device Information

= HET-710 Itemn Value
Systern Cormmnad Name User CHD(19)
= HART Device 0 HART Device Index 0
Defanlt CRHD{) Tser Comimend Index 0
Defanlt CMDI2) Command Ho. 19
Ueex CHD ) Crommand kode Mannal
Basic operation t Normal

LN F LU W R REALY

Corid Chit &ddress

Advanced operation [%?

[2] In the “I/O Data” page, click the “Update” button and it will show the value for sending
of UserCMD in the corresponding byte address in the “Output Data” area. Users can

see these values of “117, “22” and “33” been set successfully.
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EEX

odule name © User CRD(19)

Color
available unavailable [l slectsd

Ctput Diata,
Gddr |21 CZ O CEC4 CH Ca CV | CE O COOCI0 A
11 |22 | 3310 1] 1] 1] 0 ] o —

o-19 0 0 0 ]
20-29 0 0 0 0 0 0 0 ]
;-2 00 0 0 0 0 0 0 ]
40-49 0 0 0 0 0 0 0 ]
£
Input Diata,

Co |C10 A
0

Addr | Cl [C2 [C3 | C4 [C5(C6|CP|Cs
0 =
1019 | 0
029 | 0
039 | D
4049 | O
<

L B e I s N s e |

3. Trig the HRT-710 to send the UserCMDO (HART command 19).
(1) Stop the original HART polling command and send the UserCMDO.

The Modbus command will be as below.
=>01 06 01 F5 00 00 98 04
=>01 06 01 F6 01 00 69 94

[1] OO : Stop all the original HART polling command.

[2] 00 : Set the no. of UserCMD for sending.

[3] 01 : Trig to send the UserCMD and it needs the different value every time.

(Ex: the next value will be 2, 3,4 ...)
=> Now the UserCMDO (HART command 19) has been sent.
(2) Recover the original HART polling command.
The Modbus command will be as below.
=>01 06 01 F5 01 00 99 94
[1] O1 : recover all the original HART polling command.
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Q16 : Integrate GT-540/ GT-541M to get HART device data via 3G/ 4G?
A16: (2018/07/03)
[ Application Structure ]

Y= ¢ s
()] & 6TP-541M HRT-710 9 ‘(l =
S © © o
HART Device

: Internet
(¢36))

-
S

vvvvv

Center

¥ -~ . S
6T-540 HRT-710 e @
6;_*& '.‘:» #&‘
HART Device
Local

[ HART Device Simulation ]
(1) The below adopts HDS (HART Device Simulator) to simulator two HART devices.
(About HDS :

http://www.icpdas.com/root/product/solutions/industrial communication/fieldbus/hart/co

nverter/hds.html)

(2) The simulation value of HART Device 1 and 2 are as below table.

HDS v1.00 (HART Device Simulator)

ComPort Function
[ SetParam J l Datal.og ]

HART Diewices

Ensble Shortiddr  Long Addr (HEX)  PV_Value PV _Unit SV_Value SV _Tnit TV Value TV _Unit QF_Value QY _Tnit
i | [ [ = | =1 | =l | =
L2 T {z¢ 0401000000 [11111111 [kgfemz | (11222222 [Pa x| 1133333 [ | [1144d4dd oo |
Vo[ 02 0x0DI4000000  [Z2I0IAT [MPa v [22222222 [salbec v | [22333333 [mlmn | [2248448  [@lhw o
i | [ [ =] | = | =1 | =
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Current PV SV TV QV
HART Devl 4.00 11.11111 11.22222 11.33333 11.44444
HART Dev2 4.00 22.11111 22.22222 22.33333 22.44444
[ Steps ]

GT-540 is used here as 3G network example, 4G network settings are identical for GT-541M.
1. Connect the RS-485 between GT-540 and HRT-710.

(The Modbus/RTU communication of GT-540 just supports RS-485 interface.)
2. Connect the RS-232 between PC and GT-540.

3. Run the GT-540 utility to configure the below settings.
(1) Main Info -> RTU Mode -> Machine ID => 1 (adjustable) -
Main Info -> RTU Mode -> Data Update Period (sec) => 2 (adjustable) -

Main Parameters
= Ddain Info Parameters Dizcniption
System Info 165535
Data Ty date Pertod(sec) 2 0995599
Heartheat Period{zec) ] 0999599

(2) Main Info -> Server Info -> Server IP => The fixed IP address of PC that running

RTU_Center software.
Main Info -> Server Info -> Server Port => 10000. (default)

Main Parameters
= Main Info Parameters Walue Discription

System Info Server Domain Iame 0-31

GPES Info

RIU Mode Server Port 10000 0~65535

|Server Info Primary DNS 168.95.1.1

E-Mad Mode Second DNS

Eecerver Address

E3485 Info

(3) Main Info -> RS485 Info => The same serial port comm. settings of HRT-710.
Main Parameters E|
EH Mdain Info Parameters Walue Discription
System Info 115200
GPES Info Data Bit 8
ETU Mode Stop Bit 1
Server Info Tarity Bit none
E-Mal MMode
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Main Parameters E

Ifain Info Parameters Walue Dizcniption
DI Info Device Mame 123 char.
Al Info Device Addre 1 0~-255
= - annels 0 032
Sl || DI Address 0 065535
HET-710_Dev2 11y Channels 0 0-32
DO Address ] D~65535
AT Channels 10 0--16
AT Address 1300 D~65535
AT Format 16 bits int
AT Type Tndefine
AQ Channels ] 0-16
AQ Address ] D~65535
A0 Format none
A0 Type none

(5) If using multi HART devices, then add the next Modbus address table in sequence.
(Note : Al Address =>It needs to add 10 in the second HART device and it will be 1310
and the third will be 1320 and so on.

" Main Parameters El
ain Info Parameters Walue Discription
DI Info Dewice Name 123 char.
Al Infe Device Address 1 0255
= DI Channe 0 (~32

HRT 710 Devl || pradress 0 065535
HRT-710_Dev2| g DO Chamels o 03
DO Address ] 0~65535
AT Channels 10 D~16
AT Address \ 0~65535
AT Format 16 bits int - HART device #2 address
AT Type Tndefine

(6) After finish, click the “Write to Device” button to save settings to GT-540.
4. Run the “M2M RTU Center” software in the data center server.
(1) Create a new 3G connection device for the GT-540.
[1] Module : choose the “GT-540" option.
[2] Station ID : Set to be “1” (The same with Machine ID in GT-540 utility)
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Eile  Settings  Help

i ; o i : —
N (e \ A i
EEVER X0
| " =
- 1
€3 0T-540 Device Properties 3]

Device Marne |GT-340

Type:Unicode, Max. size: 20) W 0K

Module Setting

Maodule |GT—54U V| i Cancel

StationID 1 @] (1~B5535)

Describe ||

(2) After GT-540 connects to RTU_Center software successfully, click the “GT-540 ->
HRT-710_Devl” item in RTU_Center and it will show the HART device 1 data in the
AIO~AI9 fields as below.

[1] Current : AIO and Al1 (DWORD: 0x40800000 -> Float: 4.00000)
[2] PV : Al2 and AI3 (DWORD: 0x4131C717 -> Float: 11.11111)
[3] SV : Al4 and Al5 (DWORD: 0x41338E39 -> Float: 11.22222)
[4] TV : Al6 and Al7 (DWORD: 0x41355555 -> Float: 11.33333)
[5] QV : AI8 and Al9 (DWORD: 0x41371C71 -> Float: 11.44444)

E‘ 9 5T-540 Parameter Status
Modbus Module Mame HRET-710_Dewl
Modbus Slave 1D 1
DatedTime 2ME02A8 10:02:12
DI Count 0
D0 Count 0
Al Court 10
AC Count 0
Counts i}

Diata alid 1

AlD Oh

Al 4080k
A2 C71Ch
Al3 4131h
Ald BE39h
Als 4133h
AlE ataataly]
A7 4135h
Al 1C71h
A9 4137h

(3) Click the “GT-540 -> HRT-710_Dev2” item in RTU_Center and it will show the HART
device 2 data in the AlIO~AI9 fields as below.
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[1] Current : AIO0 and Al1 (DWORD: 0x40800000 -> Float: 4.00000)
[2] PV : Al2 and AI3 (DWORD: 0x41BOE38E -> Float: 22.11111)
[3] SV : Al4 and Al5 (DWORD: 0x41B1C71C -> Float: 22.22222)
[4] TV : Al6 and Al7 (DWORD: 0x41B2AAAA -> Float: 22.33333)
[5] QV : Al8 and AI9 (DWORD: 0x41B38E39 -> Float: 22.44444)

=3 GT-540 Parameter Status
Local 10 Modbus Module Mame HRT-710_Dey?

MWodbus Slave (D 1
Date&Time 20160248 10:02:47
Ol Count 0
DD Count 0
Al Count 10
AQ Count 0
Counts 0
Data Walid 1
Al Oh
Al 4080h
A2 E38Eh
Al 41B0h
Ald C7¥1Ch
AlS 41B1h
Als ALLAR
A7 4162h
Al BE39h
AlS 41B3h

5. In Server PC, show the HART device data in HIM or SCADA.
There are two methods to get the data from M2M RTU_Center software.
[ Method 1] Using OPC Client : (“InduSoft OPC Client” Demo)
[1] Run the OPC Server (M2M DA Server) -
[2] Click the “Search” function, it will add all the data in RTU_Center to OPC server
automatically and then click the “Monitor” button to show the real-time info.

" ICPDAS NAPOPC M2ZM DA Server - w55

Fil: 4dd Edit View Options Help
CA : I L : = P
VE R E Y& E@|E]N 3< [
Mew Cpen  Save  Saweas | Device  Ghoomp—Tee—7"T1" Search || Monitor Ml Cut Copa
- [ @T-540_0 Meme | Device Type | Location | Chammel Type™, | Channel ||  Value
== HRET-710_Devl &5Chd0  HRT-710_Devl 1 Analog Tnput i i
o als Chi1 HET-710_Devl 1 Analog Tnput 16512
—-E= HRT-710_Dev2 &,ChI2Z  HET-710_Devl 1 Analog Input 7 50973
2 Al: &4 Ch03  HET-710_Devl 1 Analog Tnput 3 16689
Bs Als xChi4  HET-710_Devl 1 Analng Tnput 4 36409
Bz ADs @,CHI5  HRT-710_Devl 1 Analng Input 5 16691
B DI £ CH06  HRT-710_Devl 1 Analng Input 6 21845
E gf’s Z,Ch07  HRT-710_Devl 1 Analog Input 7 16693
& Dos &Ch02  HRT-T10_Devl 1 Analog Input 8 7281
&= COUNTERS &5Chd9  HRT-710_Devl 1 Analog Input g 16695
T2 GFS
< >
Feady L]zhaz 10 Tags
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[3] In InduSoft, add the “OPC DA Client worksheet” and the OPC server data can be
saved in InduSoft tag.

Fugject Explower & x ¥M OPCCLO0L
= % Project: GT540_HRT710.APP
|, Drivers
=, OFC DA 205 Description: Server |dentifier: Disable:
AR 1: HART Devl HART _Dewvl MAPCPC M2M w
H- ), OPCUL
-, OPC Net Read Update Rate [ms): Percent Deadband: Status:
+- ), OPC HMLDA 1000
.. TCHIP
., DDE Remote Server Name: [[] Read before wiiting
[ Read after wiiting
= [ Azcept Tag Mame in the Ihem column
Tag Mame
Q &
1 | HTDevData[1]. CurrentlLy GT-540_0HRT-710_Dev1 Als.ChO0
2 | HTDevData[1]. CurrentHyy GT-540_0HRT-710_Dev1 Als.Chi1
3 |HTDevData[1].F‘VLW GT-540_0HRT-710_Dev1 Als.Ch02
4 | HTDevData[1].PYHW GT-540_0HRT-710_Dev1 Als.Ch03
g | HTDevDatal1]. 8L GT-540_0HRT-710_Devi Als.ChO4
6 | HTDevData[1].8vHW GT-540_0HRT-710_Devl Als.ChOS
@ Cikal (M| Giaphics (g Tesks 21 Cormm <
Diatabass Sy o x Cuiput
Tag/Expreson Value Qualityr  Continuous
HTDevData[1] Comentl W 0 GOoD
HTDevData[1] CorrentH W 16512 300D
HTDevData[1] PVLW 50072 300D
HTDevData[1]FYHW 16683 GOOD
HTDevData[1]3VLW 5409 300D
HTDevData[1]SVHW 16691 300D ~
4 4 » ¥ | DB1, OB2 DBE3 DE4, Loeals " &tackFaam € > 4 4 » ¥ Log XRef

[ Method 2] Using the API library of RTU_Center software.
[1] API Library Manual:
http://ftp.icpdas.com/pub/cd/usbcd/napdos/m2m/rtu/m2m_rtu_win32_api/manual/
[2] API Library Demo:
http://ftp.icpdas.com/pub/cd/usbcd/napdos/m2m/rtu/m2m_rtu_win32_api/software/de

mo/
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Q17 : How to get HART command 48 information?
Al17: (2016/10/07)
1. Add HART CMD 48 to HRT-710.

Device Confignration |T||E|r5_<|
= HET-T10 Item Yalue
HART Device Name HART Device 0
= i == Chianne] ]
it onfiguration Enable
Delete ke Paint to Potnt

Cormrmand i) Tnitial

Ldd Comrnand I Commmand (3 Palling
[,
New Command Q @ @

Command
Command Num. : 1@ " Mode : ‘Polling vfi Format : Movmal

In Size - 27 | Ousme:0 |

[ ok || Cancel |

Figure 17-1 Add HART CMD 48 to HRT-710
2. In the “Device Configuration” screen, click the “Save to Device” button to save the settings
to HRT-710.

Device Configuration

= HRTS-?lﬂ tem Value
yelem Module Name HRT-710
= HART Device 0 Firmware Version Y016
Defanlt CMD(0)
Defanlt CHD(3)
[ Teer CMDAE) |
Oiperation
’Ll:ua.d From File ] [Ll:nad From Device ] ’L-:usd Default Setting ]

Figure 17-2 Save the settings to HRT-710
3. Get HART CMD48 data via Modbus.
(1) Open the “Address Map” screen and click the “UserCMD(48)“ item. In the “Modbus AI”
area, it will show the Modbus data address of UserCMD(48) with blue grid.
=> The response data length of HART CMD 48 will be 27Bytes (ResCode(2) and
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ResData(25)). Therefore, it will occupy 14 WORD Modbus address as below address 0 ~ 13.

FEX

Address Map (For User CHMID}

Calor
available

= HET-710
mnavailable

Modbuos A0
Addr

LB HE A

L S = T B, B i U e B

—
L]

—_
—_—

for current crd . mlected

bdod bus AT
Addr

LB HE A

L S = T B, B i U e B

—
L]

=11

—_
—_—

Figure 17-3 The modbus address occpied by UserCMD(48)
(2) Using Modbus Function Code 4 and address 0~13 to get the data of HART CMD 48.

=" ModScan32 - [ModScal]
e File Comnection  Zetop View  Window  Help

D d ¢8| BlF& 37w

B[(=1E

Device Id: 1
Address! MODBUS Point Type

Number of Polls: 206
Valid Slave Responses: 206

[

Length:

14 |04: INPUT REGISTER

Reset Ctrs

oool:
nooz:
0o03:
noog:
0oos:
0006 :

<0000H »
<0000H >
<0000H »
<0000H »
<0000H >
<0000H >

30008 :
20009 :
30010:
30011 :
20012
30013
30014 :

<0000H »
<0000H >
<0000H >
<0000H »
<0000H >
<0000H >
<0000H »

¢ >
ModSean32 - {COMM1) Polls: 206 Respz 206
Figure 17-4 Get the HART CMD 48 data by using “ModScan”
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HART Cowmmand

M Franties (3 ] Fesoiud: 1|
Stop
Fesponse : |El)dJDDE| => 0K / Pri-Master_&ddr=0_Cmd=48 | |Listen |
Universal | Common | Specifis |
Common-Practice Cmd : |48 : Read fdditional Device Status v|
| DataLink | P¥Range | Cument | DevMan | TransTrim | MapPmVer | PriVar [ Dev¥ar | Burt | AnalngCh|
HART Cmd : |48 : Read Additions] Device Status v

| Cmd35 || Cmddl | Cmddz | Cmdd8 | Cmd71 | Cmd76 |

Read Additional Device Statos

Device-3pecific Status ; |0x00 00 00 00 00 00 I
Extended Device Status

Device Cperating Mode :

Analog Channel Fixed :

Device-Specific Stats :

| |
Anplag Channel Saturated : | |
| |
| |

Figure 17-5 Get the HART CMD 48 data by using “HC_Tool (HART Master)”
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Q18 : How to send HART “Burst Mode” CMD? (CMD108/109)
A18: (2017/01/09)

1. The below is the description for HART burst command function.

(1) HART CMD 108 (Write Burst Mode Command Number)

=>Used to set the response HART command no. when HART device burst mode is
enabled.
(2) HART CMD 109 (Burst Mode Control)

=>Used to set HART device burst mode enabled or disabled.

2.Add HART CMD 108 and 109 to HRT-710

(1)In the “Device Configuration” page, click the right button of mouse on the “HART Device
0” item and choose the “Add Command” option.

Device Confignration [T”E|§|
= HET-710 Item Valug
Sm — HART Device Name HART Device 0
ERHAERT Device 0 . el 1]
Default Ch] Edit fisuration ~~ Enable
Default CM] Dialete Point to Point

brraid, () Tnitial
Add Cormrmand P} L mmand (3) Tnitial
| o

(2)[1] Input the value “108” in the “Command Num” field and choose the “Manual” option in
the “Mode” field. Click the “OK” button to add the HART command 108 (Now the User
Command Index is 0)

[2] Input the value “109” in the “Command Num?” field and choose the “Manual” option in
the “Mode” field. Click the “OK” button to add the HART command 109 (Now the User
Command Index is 1)

[3] Click the “Save to Device” button to save the current settings to HRT-710.

New Command Q@@

Command.
Command Num. | 108 i Mode ‘l}ianual v || Format:
InSize : [3 | OutSize: jl
| ok || cancel |
HRT-710 / HRT-310 User Manual Version 1.40 Page : 140

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com



New Command

Command

Command Num. : Mode : Format: !«

In Size }"3 \ Out Size : iAl

£

=S

| ok

] [ Cancel ]

Device Confignration

EEX

= HET-710 Item Value
System Cormmmnad Wame Tser CMD(109)
= HART Device 0 HART Device Index 0
Deefanlt CHMDD) w1 o B
Diefanlt CMD(3 Commeand Mo, 109
Commend Mode Flanmal
Cormrnand Format Wormal
Crnd In Size 3
Crnd Out Size 1
Cimnd In Address 4
Cimnd Ot Address 2
Ciperation
[ Load From File ] [Ln:uad From Device ] [ Load Defanlt Setting ]
save o File | Save to Dewvice |

)

3. Set the value for the HART CMD 108. (HART CMD 108 sent not yet)

(1) There are one byte parameter in HART CMD 108.
(Ex: The writing value 3(0x03)=> It means that when HART device is in the burst mode,

HART CMD 3 data will be sent from HART device automatically and periodically.

(2)Modbus command for the function is as below.

=> 01 06 00 00

03 00 89 3A

(3) After sending the above Modbus command, users can check if these values have been set

successfully via HG_Tool..

[1] In the “Device Information” page, click the right button of mouse on the “User

CMD(108)” item and choose the “Advanced operation” option.
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Device Information

= HET-710 Item Value
Systein Commnad Name Tser CMD(108)
= HART Device 0 HART Device Index 0
Defanlt CMDI) Uz Conunand Index 0
Defanlt CHDI3 Corurand Ha. 108

[ser CMD(108) Crormmand bnde Manmal

Tzer CMD{109) Wormal
3
Advanced operation 1
L LI LU LES |:|
| Corind Chit &ddress 0

[2] In the “I/O Data” page, click the “Update” button and it will show the value for sending
of UserCMD in the corresponding byte address in the “Output Data” area. Users can

see the value of “3” been set successfully.

IO Data A=l

bodule name : | Teer CMD{103)

Ciolor
available unavailable [l selected

Chatpat Diata

Addr C1 C2 C3 C4 C5 CA C7 CBOCO CIDA

m' o |ofoloflo|olo|o]o

w-19 'o9 0o o0 0 0 0O 0O 0O 0O @

W20 0 0 0 0 0 D O 0D 0 O

3@ 0 0 0|0 |0 |0 0| D 0 O

4043 0 0 0O |0 0|0 0 0D D0 0

< >
[ Send Da |

4.Trig the HRT-710 to send the UserCMDO (HART command 108)
(1) Stop the original HART polling command and send the UserCMDO.

The Modbus command will be as below.

=>01 06 01 F5 00 00 98 04

=>01 06 01 F6 01 00 69 94

[1] 00 : Stop all the original HART polling command.

[2] 00 : Set the UserCMD no. for sending.

[3] 01 : Trig to send the UserCMD and it needs the different value every time.

(Ex: the next value will be 2, 3,4 ...)
=> Now the UserCMDO (HART command 108) has been sent.

5. Set the value for the HART CMD 109. (HART CMD 109 sent not yet)
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(1) There are one byte parameter in HART CMD 109.
[1] The writing value 1(0x01)=> It means HART device burst mode will be enabled.

[2] The writing value 0(0x00)=> It means HART device burst mode will be disabled.
(2) Modbus command for the function is as below.
[1]Enable Burst mode => 01 06 00 01 01 00 D9 9A
[2]Disable Burst mode => 01 06 00 01 00 00 D8 0A
(3) After sending the above Modbus command, users can check if these values have been set

successfully via HG_Tool..
[1] In the “Device Information” page, click the right button of mouse on the “User

CMD(109)” item and choose the “Advanced operation” option.

Device Information

= HET-710 e Walue
System Cormmmnad Neome User CHMD{109)
= HART Device O HART Device Index 0
Diefanlt CR{DN) et Command Tndex 1
Defanlt CHD(T Command Ho. 109
o R0 (1

Comunand Mode Manmal
merrvcnand Heceens Mormal
3

BADI1 09

Useyx C

1
4
2

[2] In the “I/O Data” page, click the “Update” button and it will show the value for sending
of UserCMD in the corresponding byte address in the “Output Data” area. Users can

see the value of “1” been set successfully.

FEX

bodule name ;| Weer CMD{10D

Ciolor
available unavailable [l selected
Cratput Diate,
Addr C1 C2 C3 C4 C5 CA C7 CBOCO CIDA
m' 0 0o 0 0 0 0 0 0 o0
o8 0 0 0 0 0 0 0 0 0 0
W20 0 0 0 0 0 D O 0D 0 O
3@ 0 0 0|0 |0 |0 0| D 0 O
4043 0 0 0O |0 0|0 0 0D D0 0
< >
[ Send Den |
6.Trig the HRT-710 to send the UserCMD1 (HART command 109)
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(1) Stop the original HART polling command and send the UserCMD1.
The Modbus command will be as below.
=>01 06 01 F5 00 00 98 04
=>0106 01 F6 02 01 A8 A4
[1] OO : Stop all the original HART polling command.
[2] 01 : Set the UserCMD no. for sending.
[3] 02 : Trig to send the UserCMD and it needs the different value every time.
(Ex: the next value will be 3, 4,5 ...)
=> Now the UserCMD1 (HART command 109) has been sent.
7. Recover the original HART polling command.

(1) The Modbus command will be as below.
=>010601 F501 009994
[1] O1 : recover all the original HART polling command.
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Q19 : How to reset totalizer value by sending Device-Specific command?

A19: (2017/11/28)

[ Case Example]

1. A user wants to use HRT-710 to reset the totalizer value from instrument KROHNE ESK4 by

sending HART command 137.

[ Solution ]

1. Users must get the HART Device-Specific command first. The HART command No.137
format of KROHNE ESK4

Command #137: Reset Totalizer

Request Data Bytes
Byte Format Description
Mone Resets the Totalizer Value to Zero

Response Data Byies _
Byte Format Description

MNone

Figure 19-1 CMD137’s frame format of KROHNE ESK
2. Add UserCMD CMD137 of ROHNE ESK4 to HRT-710:

Device Configuration

-
=-HRT-710 Ttem Value
=N HART Device [ HART Device Name HAERT Dewice O
-1 Edit T Channel 1]
Configiration Enahle
e ork Point o Point

Add Command [fnlt Command(D)  Initia

| | anlt Comrand (3 Polling

g - — B
Command Edit - = ‘ =l
Command
Command Num. : Mode : Format : Normal

InSize: OutSize:D‘_
T | ok || comel |

Figurel9-2 Add HART command 137 to HRT-710
3. After finished settings, click “Save to Device” button in Device Configuration to save all the
settings.
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Device Configuration l = | |_ihl
=-HRT-710 Ttem Value
- HART Device 0 Comumrad Narme User CHMD137)
. Diefanlt CMD0) HART Device Index I
i Dietanlt M I et Command Index EII
| zer CMD{127) Command No. 137
Comumand Mode Polling
Coumand. Format Mormal
Cmd In Size 2
Cmd Ct Size 1]
Crid Tn Address 1]
Crad Ot &ddress 1]
Cperation
[ Load From File ] ’Lu:ueu:l Fromm Device ] [ Lowad Default Setting
’ save to File l Bave to Device I
_|

Figurel9-3 Save settings to HRT-710
4. Trig the HRT-710to send UserCMDO (HART command 137) -
(1) Stop the original HART polling command and send UserCMDO
(2) The Modbus command will be as below:
=>01 06 01 F5 00 00 98 04
=>01 06 01 F6 01 00 69 94
[1] 00 : Stop all the original HART polling command
[2] 00 : Set the no. of UserCMD for sending
[3] 01 : Trig to send the UserCMD and it needs the different value every time. (Ex: the next

value will be 2,3,4 ...)
=> Now the UserCMDO (HART command 137) has been sent.
5. Recover the original HART polling command
(1) The Modbus command will be as below:
=>01 06 01 F5 01 00 99 94
[1] O1 : recover all the original HART polling command
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Q20 : How to read total-flow data from flow-meter?

A20: (2018/04/10)

[ Case Example]

1. A user wants to use HRT-710 to read the total-flow value from SIEMENS instrument FUS060.
[ Solution ]

1. According to the user manual of FUS060, device specific CMD130 is for reading total value
and there are 3 values with 4 bytes length each, so the total data length is 3*4 = 12 bytes

HART command list
Command # Name Operation Parameters Type Bytes
130 read_HART_dynamic_vanables  |read funcé_TOT_total_value, FLOAT a
func?_TOT_total_value, FLOAT 4
func3_TOT total_value FLOAT 4

Adding device specific command to HG_Tool requires to enter in and out data bytes, the in and
out data here should include a 2 bytes response code.

New Command ﬂl-g_hj

Command
Command Num. : 130 Mode : [Polling Format :  Normal
InSize : 14 Out Size : 0l
2 bytes response code
+ | Ok || Concel |
12 bytes data length
& i,

2. After adding the CMD130, please check whether it works properly by checking from the
Advanced operation from Device Information and analyse with the IEEE754 Converter provided

by HG_Tool Format Translation function.

Device Information .

—_HART Devwice [ Comumnad Name Wser CMD130)
L Defanlt CMD(D) HART Device Index 0
Defanlt CMD(3) User Comumand [ndex 0
User CMIN] 20 Coennan] Mo 120
Basic operation Made Polling
Advanced operation Format Normal
ize 14
Cimd Out Size 0
Crmd In Address 0
Cond Cut Addres 0
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3. After making sure the settings in HG_Tool are all properly done, Modbus tools can be used to
testify. ModScan has been used as an example here:
(1) HRT-710 records device specific command data from Modbus address 0~499

MB_Addr MB_Addr
_ Description
(HEX) (Decimal)
[ User CMD Data]
0~1F3 0~499 “User CMD” data

(2) Because ModScan is a 1-based (instead of starting from 0) software, so the address should
be from 1~500

Device I1d: III
Address: MODBUS Point Type ‘
Length:  [14 |04: INPUT REGISTER =

30001: <0040H> 30013: <4&61DH:
JD0O02: <4946H> 30014: <7613H:
30003: <A4F2H>
30004 : <BED&H>
30005: <B7¥959H>
J0006: <494B8H>
[|{30007: <A4E3H:
(30008 : <O000H>
30009: <0000H:
| 30010: <0000H:>
30011: <4147H:>
30012: <CBO03H:»

(3) The first 2 Bytes are response code, so the data starts from address 2

Dewvice Id: |

Address: MODBUS Point Type

Length: |14 |04: INPUT REGISTER |

20002: <4948H> 30014: <CO48H>
30003: <9EEOH> 30015: <44B8H>
30004: <BEDBH>»
30005: <B799H:
30006: <4948H>
30007: <9ECFH>
[{|20008: <0000H>
i[|20009: <0000H:
30010: <0000H>
30011: <413DH>
30012: <AEFBH>
30013: <4611H>
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Q21 : HART communication update period calculation and adjustment
A21: (2018/08/02)
1. HART communications update period calculation :
Settings shown as below will be used as example: (HRT-310 with 2 HART devices)
1)HRT-310 parameters setting as below:
[1] HRT-310 sends CMDO and CMD3 to both HART instruments
[2] CMDO sets as Init mode, CMD3 sets as Polling mode

[3] Cmd Interval sets as 1000 ms

Device Configuration

=-HRT-310
=- HART Dievice 0
© L Defanlt CMD()
© L Defanlt CMD(®)
=8 HART Device 1
i Defanlt CMD{)
Lo Defanlt CMD ()

[ Module Edit - E@]ﬁ‘

[] Easy Mode
Module

HART Ch. : Auto Configure © Disable Frame Type :
Master Type : | Primary Master » | Network Mode : Address: 1

Preambles : 5 lCmd 0 Mode : [Initial vl ICmd 3 Mode : lPolling vl
-
System Edit I = ‘ Gl |iH
System
Cmd Interval (75~65535 ms) : | 1000] Timeout Value (305~65535 ms) : 1000
Auto Polling : Enable v Retry Count (0~5) : 3

2) The HRT-310’s update period of all HART instruments’ data is:

[1] Init commands (CMDO) communication time:

HRT-310 will send CMDO to short frame address from 0 and stops until finds all devices.
As the settings shown above, Device 0 and 1 has short frame address of 1 and 2, so
CMDO will be sent 3 times. Communication time is:

3*1000 = 3000 ms
Note: Because CMDO is Init command, it will only be executed when HRT-310 booted up,
so it does not affect HART communication update period.
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[2] Polling commands (e.g. CMD3) communication time:
HRT-310 will sends Polling commands to each HART device sequentially. As the settings
shown above, there are total of 2 HART instruments and only 1 Polling command (CMD3)
is required to be sent for each device. Therefore communication time is:
2(Devices) * 1(Polling CMD) * 1000(ms) = 2000 ms
=>Conclusion: HART communication update period is the total time taken to send
all Polling commands. So the update period here is 2000 ms
2. HART communication update period adjustment :
1) Shorten HART communication update period
[1] Delete unnecessary HART polling commands
The default settings of HART gateway contains 1 HART device and multiple HART

commands, shown as below

8 -

Dievice Configuration = 2%
=l H.RT'BID Itern Walue i
5. HART Device 0 Module Name Barstem
.. Diefanlt CR{Di00)
. Defanlt ChD03) [ --- Bwstem Info --- ]
- Mser CMDI(1} HART Device Count 1
- Hser CHMD(Z) User Crmd Commt 11
-~ Teer CMDIB) Crmd Interval 1000 =
.. Tser CMD{1Z) nterval (ms) 1
- Uzer CHMD{14Y Auto Polling Enahble
- Teer CMD(1 5 Eetry Count 3
- Tger CMD{16)
- ey CMDIT) [ - Modbug Info --- ]
. User CMDI{18} Port o, |
-~ Heer CMDI15) Baud Rate(bos) 115200

In order to shorten HART device update period, it is recommended to delete the whole
device and then add a new device setting. (Refer to FAQ QO01)

[2] Shorten HART command interval

Right click on the System item and select Edit, reduce the time for Cmd Interval, 500 ms is

suggested to be the minimum command interval.

r N
System Edit l =] ]_ﬁh]
System
Cmd Interval (75~65535 ms) : 500| Timeout Value (305~65535 ms) ; 1000
Auto Polling : lEnable v] Retry Count (0~5) : 3

2) The communication update period for HRT-310 to collect all devices data is:
2(Devices) * 1(Polling CMD) * 500(ms) = 1000 ms
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Q22 : Integrate HART communication to traditional Al structure
A22: (2018/10/29)

1. The existing Al loop system:

1) Device analog signal collected by Al module

Power Supply HART Device Al (I-87017ZW)

24V+ HART+ HART- Al+

24_GND Al-

2. Integrating HART communication to collect more HART device information:
1)Integrating HART Gateway to the existing system, new system as follow:
2) Switch off HART Gateway built-in resistor and parallel connecting to Al module
=> Additional HART communication function integrated to existing system.
Note: The HART loop resistor in HRT-310/HRT-710 needs to be set disabled.

Power Supply HART Device Al (I-87017ZW)
24V+  HART+| (@ HART- o Alt
24_GND Al-

HART+
HART-

HRT-310
HRT-710

3.If Al readings of the initial system get disturbed after HART gateway added:
1)Using HART Filter (HRT-370) to split HART digital signal and Al analog signal
=> new system as follow:
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Note: The HART loop resistor in HRT-310/HRT-710 needs to be set disabled.

Power Supply HART Device HRT-370
. SR (HART+
24V+  HART+ HART- IN+ HART-
AO+
24_GND IN-
AO-
Al+ Van
Al (I-87017ZW) (Current without HART)
Al-
HRT-310 s /N
HRT-710
HART-
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Q23 : HART Multi-drop mode precautions
A23: (2018/10/29)
Hardware:
1. HART devices address must set in between 1~15 and no repeated.
1) Please first set the HART address for each HART device one by one, then adding all to the
HART Multi-drop loop.
2. Wiring for HART Multi-drop mode is as follow:

""'Multi-d rop Network

/ \‘\

/ /7 HRTTI0
24 Voc :
Power Supply @
O] B f' %
: o (-
(+) 250Q | illo| S
: |HART- Pin2 : :
0 T [frmris i
Field Device T e
(+) /S~ Handheld
- Z &/ Terminal
;;x(-u——ﬁ
Field Device

= (+)
\ 7 /

\_Field Device

N

3. Start building structure from 2 HART devices
1) To avoid situation that when error occurs and not knowing how to debug, it is
recommended to start building structure with only 2 devices and adding 1 more device at
a time if no error occurs until all devices been added.
4. Make sure the HART loop resistance is 250 Q
1)Please measure if the resistance is around 250 Q in between Module’s (ex. HRT-710)
HART+ / HART-
5.Choose HART loop resistor when connecting to 7 or more HART devices
1)HRT-710 and HRT-711 with hardware version earlier than V1.30:
When connecting more than 7 HART devices, built-in resistor (250 @, 1/4W) may be
burned, therefore suggesting use an external resistor (250 Q, 1W)
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2)HRT-710 and HRT-711 with hardware version from V1.30 and later:
Module upgraded built-in resistor to 250 Q (2W), therefore no need to worry
=> HRT-310 designed to use built-in resistor of 250 Q (2W) at first place, therefore no
need to worry about this issue

6. Check the voltage in between HART device (Be aware of voltage drop)

When connecting more HART devices, the voltage available between devices + / - drops and

devices may not be able to turned on. Example as follow:

In Multi-drop mode, every HART device provides extra 4mA to HART loop, if customer uses a

24V power supply, the voltage between HART devices should be as follow:

1)Connecting 1 HART device:
Loop current: 4mA; Loop resistance: 250 Q => Voltage drop in the resistor: 1V; therefore
voltage left for devices: 24V-1V=23V

2)Connecting 10 HART devices:
Loop current: 40mA; Loop resistance: 250 Q => Voltage drop in the resistor: 10V,
therefore voltage left for devices: 24V-10V=14V

3)Connecting 11 HART devices:
Loop current: 44mA; Loop resistance: 250 Q => Voltage drop in the resistor: 11V,
therefore voltage left for devices: 24V-1V=13V
(If HART device needs 14V or above voltage to work well, then the case will cause
HART communication failed)

=> When connecting to multi HART devices, all HART devices can’t be communicated. (For
example, when connecting to 9 HART devices, HART communication is ok. But
connecting to 10 HART devices, all HART devices can’t be communicated.) Please follow
the below method to improve the problem.
< Method 1: Adopt the external resistor > (refer to section 2.3.4 for HART wiring)
[1] Disable the internal resistor of HRT-310 / HRT-710. (refer to section 2.6)
[2] Adopt the external resistor 150 ohm or 100 ohm for testing. (It is used to reduce
the voltage drop in the loop resistor.)
< Method 2: Adopt the power supply with higher voltage >
[1] Adopt the power supply more than 24V (like 28V or 36V).

Software Configuration (HG_Tool):
1. Set Module Address between 1~15 in Module Configuration.
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Module

HARTCh.: O Auto Configure : Disble Frame Type : Long
Master Type : [Pn'mary Master v] Network Mode : Address : D
Preambles: 5 Cmd 0 Mode ;  Initial Crmd 3 Mode ;  Polling
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Q24 : HART communication distance issues
A24: (2019/02/23)

1. When installing HART network, communication distance needs to be considered. Please refer
to below table for information about cable capacitance and length

Cable Capacitance — pf/ft (pf/m)

Cable Length - feet (meters)

Mo. Network 20 pf/ft 30 pf/fft 50 pf/ft 70 pf/ft
Devices
(65 pf/m) (95 pf/m) (160 pf/m) (225 pf/m)
1 9,000 ft 6,500 ft 4,200 ft 3,200 ft
(2,769 m) (2,000 m) (1,292 m) (985 m)
5 8,000 ft 5,900 ft 3,700 ft 2,900 ft
(2,462 m) (1,815 m) (1,138 m) (892 m)
10 7,000 ft 5,200 ft 3,300 ft 2,500 ft
(2,154 m) (1,600 m) (1,015 m) (769 m)
15 6,000 ft 4,600 ft 2,900 ft 2,300 ft
(1,846 m) (1,415 m) (892 m) (708 m)

Source:

https://www.fieldcommagroup.org/sites/default/files/technologies/hart/ApplicationGuide r7.1.p

df

2. If communication distance needs to be extended, please try following methods:

(1) Use Fiber to extend HART communication distance
HRT-227CS is HART to Single-Mode Fiber converter, specially designed to extend HART
communication distance.

UL1577 Spec. UL1577 Spec.
on HART side on HART side
HRT-227CS HRT-227CS ﬁ
e
—
Fiber ([
ﬁ“"“' D \ e
Al Up to 30 km /'

Extend HART
Comm. Distance

B

HRT-710 / HRT-310 User Manual Version 1.40 Page : 156

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com


https://www.fieldcommgroup.org/sites/default/files/technologies/hart/ApplicationGuide_r7.1.pdf
https://www.fieldcommgroup.org/sites/default/files/technologies/hart/ApplicationGuide_r7.1.pdf

For more information, please refer to:
HRT-227CS user manual:
ftp://ftp.icpdas.com/pub/cd/fieldbus cd/hart/converter/hrt-227cs/manual/

(2) Use Fiber to extend RS-485 communication distance
[-2541 and |-2542 series are RS-232/ 422/ 485 to Single-Mode Fiber converters, specially
designed to extend Serial communication distance.

o P
Te I

HRT-710 "':;’210 Hg:lllo
W10 gl (0-2) (1D-10)
' RS-485

Fiber
2542-B
Fiber RS-485
1-2542-A 2542-B
* (24 piece)
"’1
Fiber ‘ RS-485

1-2542-A

For more information, please refer to:
I-2541 user manual:
http://www.icpdas.com/download/converter/manual/net-i2541.pdf

[-2542 series user manual:
http://www.icpdas.com/root/product/solutions/datasheet/industrial communication/I-2542
-Release%20Note V1%2000.pdf

(3) Use Fiber to extend Ethernet communication distance
ICP DAS provides various Ethernet to Fiber switch, below is an example of using
NS-205F and NS-209F Ethernet switch to extend communication distance
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_ Ethernet

Extend up to 15km

1st
NS-205F Series

Ethernet

HRT-711 HRT-711

HART device

%
£

“-'b;}ﬁ

Ethernet

2nd 3rd

HRT-711

4th
HRT-711

Ethernet

Extend up to 30kM

NS-209F Series

1st
HRT-711

8th
HRT-711

HRT-711

HRT-711
Ethernet Fiber
Extend up to 30knY
1st

NS-209F Series

@. Ethernet
Bth

To find suitable Ethernet & Fiber switch, please check from:

http://www.icpdas.com/root/product/solutions/industrial ethernet switch/switch selection

.html#a

(4) Use Ethernet Switch to extend Ethernet communication distance

Similar to previous method, instead of using Fiber, simple Ethernet switch can also extend

the communication distance

To find suitable Ethernet switch, please check from:

http://www.icpdas.com/root/product/solutions/industrial ethernet switch/switch selection

.html#a
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Q25 : Using Through Mode of HG_Tool to Stop Burst Mode of HART Device
A25: (2019/08/28)

1. Runthe HG_Tool and connect to HRT-710.
(1) Disable all the Polling command.

Dievice Information |Z| |§|r$__<|

= H Falue
5 e Wame Sarsteim
Eeoenion] || v
: wtem Info --- ]
ef| Advonced operation I Device Count 1
ey CHDL0T) Tzer Cmd Count 1
Cornd Tinterval (s 1000
n [0 Data A= Cind Timeout (ms) 1000
Auto Polling Enable
Shsom Gt Fetry Count 3
St Rost [ bothsto )
ot Ha.
| £uio Polling : | Disabls «| ga;dBRtate (bps) é 15200
ata Bil
Manwel Trigger : \ EEUBﬂ Illlone
Trigger Index of User Command (0~255) |U | [ Send Diata I iﬁ?ﬁol giodbus RTI Elave
Swap Mode Word. & Byie
Sstern Input
Etate Machine : 10 [DLE
[ --- For MeerZmd --- ]
Tser Crnd Request Count - 19
zer Crd Response Count : 3
User Cmd Error Covnt : 16
Tser Crnd Error Statns : Address Data Error (Buorst Mode)
Tzer Crd Error Index - 0 i e

= mTm

(2) Open the “Through Mode” and send HART CMDO to get the “Long Frame Address” of
HART device.

[1] HART CMDO : FF FF FF FF FF 02 80 00 00
[2] Long Frame Address : 1A 0B 50 EB CD (As the below figure)
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Though Mode

send Data

Chanel

FF FF FF FF FF (02 80 00 a0 [

With Parity Check
FF FF FF FF FF (02 80 00 00 82

Receive Diata

send Count ;1
Eeceive Count ; 1
Emor Count : 0
Eeceive Length ; 24
Eeceive Data : (Hex)

FF FF FF FF FF 06 80 00 OF 00 50 FE_L4 OF 05 05 02 12 80 01 50 EE CD D0

(3) Configure HART command 109 and send it to disable the burst mode of HART device.

[1] HART CMD 109 => Ex : FF FF FF FF FF 82 DA OB 50 EB CD 6D 01 00
<1> FF FF FF FF FF : Preamble

<2> 82 : Delimiter (0x02 need to add Ox80 = 0x82)

<3> DA 0B 50 EB CD : Long Frame Address (Different from every HART device)

(Ox1A need to add 0xCO = OxDA)
<4> 6D : HART command no. (0x6D = 109)

<5> 01 : Byte Count (HART command parameter byte)
<6> 00 : Data (HART command parameter content. 00 for )
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Q26 : How to use the In_Offset field of the UserCMD ?
A26: (2020/08/19)
[ Example ]
1. A user wants to use HRT-710 to read the float data from instrument Endress-Hauser
Promass F300 by sending HART command 158. (The float data doesn’t arranged in two
WORD of Modbus address) -
2.Run the example, users need to update the firmware of HRT-710 to be v1.09 and use
HG_Tool v1.5.0.

Device Configuration

=] Ttern Valu
Swstern -
=-HART Device [ | Firmnware Versiomn Vo109 I
Diefanlt CHD
Defanlt CHD3)
Teer CHD158)

\C- ‘ HG _Tool Version 1.5.0

uN'-’- Copyright (C) 2012 by ICP DAS
T

3. The format of HART command 158 is as below.
(1) The start byte of the response float data is in byte3.

equest Data Bytes
'Byte Format Description

0-1 Unsigned-10 Parameter HART Index
2 Unsigned-8 Parameter Instance

esponse Data Bytes

Byte  Format Description
0-1 Unsigned-10 Parameter HART Index
2 Unsigned-8 Parameter Instance
3-n Value | ——p float data

Fig 26-1 HART 158 format of Endress-Hauser Promass F300
4. Add the UserCMD of HART command 158 to HRT-710.
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-

Device Configuration

- A— ol — il el
=-HRT-710 Ttemn Value
L Bstem 5 :
=R HART Device (| HART Device Name HART Device 0
1 Edit T Channel 0
| Configuration Enable
Do ork Point o Point
Add Command | ult Commrmand (1) Tnitial
anlt Comnrmand (3) Polling

(1) Owing to the start byte of the response float data is byte3, so in the “In_Offset” field,
users can fill with 3 to ignore HART response data byteO, 1, and 2. Then the response
float data can be shown in the Modbus address easily.

Device Configuration

= HET-210 Tteim Value
o System Commnad Name User CHDI158)
=) HART Device 0 HART Device [ndex 0
- Default CHDIN Teer Command Index 0
- Defanlt CHMD(2) Conwand Hao. 158
. User CMD(158) Command Mode Palling
Cormmand Format Mormal
Cind In Size g
Cimd Ot Size 0

Command Edit

oo,
Comumznd Hum, | 158 Mode . |Polling Forrmat © 1ol

In Size :E Ot Size :
In Offset : 19“

(2+4)

6 Bytes

157 | 142 | 134

Fig 26-2 Add the UserCMD of HART command 158 to HRT-710
(2)In "System Edit” page, please set the "W&B” in the Swap Mode field.
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System Edit

Swstem

Auto Polling : E_Enable

Modbus Setting

Port Num : !

Stop Bit : t—I —v; Parity : | None

Cond Inerval (75-65535 ms) : [ | Timeout Value (305-65535 ms) : [1000 |

Retry Count (0~5) : "3 |

Baud Rate : |H‘5§ED77‘ Data Bit : fé v

EEX

NetID: 1

Swap Mode : | W&B

Protocol : \MBRTU Slave v |

5. After finished the settings, click “Save to Device” button in Device Configuration to save all the

settings.

6. Trig the HRT-710 to send UserCMDO (HART command 158). (refer to the steps of FAQ15)
7. Get the response data of HART command 158 via HG_Tool.

Device Information

EoX

HRT-710 / HRT-310 User Manual

= HRET-710 Itemn Yalue
S ysterm Cormmmad Name ser CMD(158)
= HART Device 0 HART Device Index 0
Diefanlt CRID) Usr Comunand Index 0
Diefanlt CR{D) Corrnsnd No. 158

= M0 e Polling

brmat Mormal
Advanced operation [m\ﬁe i
Cod In A9dress 0
Cond, Chrt &ddress 0
Cmd In Offset 3
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IO Data
Module name
Color
avadlable wnavailable [l selected
Cmtput Data
Addr | C1 | CZC3 4 | CHCe CF  CEOCOOCI0 A
h o 0 o 0 o 0 1] 0 1] n—
10~19 | 0 0 a 0 a 0 1] 1]
20~23 |0 0 1 0 1 0 1] 0 1] 0
0~33 0 0 a 0 a 0 1] 0 1] 1]
40-43 |0 0 o 0 o 0 1] 0 1] 0 .
< |3
EE
Input Data
Lddr  C1 22 CF C4 | CH Ce 7 CH | COOCl0e
h 0 0§65 157 142 (13 ) 0 0 1] o=
10~19 | 0O 1] 0 1] o 1] o 0 o 0
20-29 |0 1] 0 1] a 1] a 0 a 0
30~39 0 1] 0 1] o 1] o 0 o 0
40-49 | 0O 1] 0 1] a 1] a 0 a 0 |
< | 3

Fig 26-3 The response data of HART command 158

8. Get the response data of HART command 158 via modscan tool.
(1) The Modbus first WORD data:
(2) The Modbus second and third WORD data:

HRT-710 / HRT-310 User Manual

the response code of HART command 158.
the float data of HART command 158.
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=~ ModScan32? - ModScal

File Connection ZSetap View Window Help

D& =& B[R & S22

mEEE EE @ E

—= ModScal

Dewvice Id: III
- |0002 Number of Polls: 175
Address: MODBUS Peint Type

Valid Slave Hesponses: 171
Length: |10 |04: INPUT RE D
Display Definition

Ccan Fate: |1|:||:||:| & Miliseconds |
30002 <SEBH>| 230008: <0000H: " Seconds
<419DH>] 30009: <Q000H>| . . o
<0000H:> fdbus Liata
: <0000H: <0000H = . 1
30006: <0000H> Slave Address: |
<annE Paint Type: |04 INPUT REGISTER =]

Point Address: I2
|1 0

Length:

Cancel |

Fig 26-4 The response data of HART command 158 (Hex format)

=" ModScan3? - ModScal

D[] 4
| | | Extended ¥ Show Traffic
Dibage Capture Hex
Capture Off Tnzigned Decimal
Address: E - - Ine " NMumber of Polls: 233
Rest Ches in ge; , Walid Slave Responses: 229
- Long Integer 1
Length: u 04: Ik
cna u I Most Significent Register First 561 Ctrs|
Double Float 4
P——
20002 : 19.6946' Jonog:  0o.o00o0
SIS 20009 :
aJ0004: 0.0000 J0010: 0.0000
20005 0011

30006: 0.0000
30007

2 m)

Fig 26-4 The response data of HART command 158 (float format)
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Q27: How to use “Listen Only” function to get HART data?
A27: (2020/08/20)

[ Example ]

A user wants to get HART device data (like HART command3) in another PC via Modbus/RTU

via the original HART network without interfering the original HART communication.

[ Solution ]

1.The HART “Listen Only” function had been supported in HRT-710 firmware v1.09. It
means that HRT-710 doesn’t send any HART command and just receive HART
communication and then can get HART device data via Modbus.

2. Example-1: ( There is just only one HART device in HART network )
(1) Using HDS (HART Device Simulator) software to set HART command 3 and 158 data as

ComPort 1-7547 Function
[~ Ensble
m ChNon:a’—_l [ SetParam ] [ Datalog ][ Devitatus ] [De\-’-Speci.fic]
HART Devi
- S oL S [ HARTw7.0 | GetCMD3Param (Auto)
Ensble Shortdddr Long Addrhex) MAID (v7) | PY_Value FY_Unit SV _Value SY_Unit TV _Value TV _Unit QF_Talue Q¥ _Unit
M | oo 0x[E26D000328 | |11.142500 | gfsec x| | ]2942500 v > ]]2243500 deg =] | /27595000 ral |
o 0] ! HART Device Specific Command r>_<| J ! | J
i 0| N [ | =]
[ o2 x| [0015] [ HART CMD No : |158 '] CMD Param Num : |7 A __| [ | J
N o [TE] - CMD Param Value (HEX)— ia o mand 158 Data (19.6946) | | — | ! =
- [ 0 [016] 1 2 3 4 5 6 7 8 9 10 B [ =]
i [0i6 ] 0 [11 |22 (33 |41 |9D |8E |86 =] | | =
i oorel |2 00 [[ 00 [[ o0 oo [[o0 [0 [[ o0 {foo [[o0 [ o0 1 | |
Fig 27-1 Set HART command 3 and 158 data in the HDS
(2) Add HART command 3 and 158 to HRT-710.
Module Edit =13
[] Easy Mode
Module
HART Ch.: IIJ v | Auto Configure :  Foablh Frame Type : Lo
Master Type : [Prima.ry Master VI INelwork Mode : | Point to Point VI Address: [ I
Preambles : | | Cimd 0 Mode : | Initisl v | |Cmd 3 Mode : | Initia] 4 |
Unigue Identifier =3
Auto Get Unigue ID
Manufactorer ID : |~ | Device Type: '~ Device ID ;| /25772
Fig 27-2 HART command 3 setting
HRT-710 / HRT-310 User Manual Version 1.40 Page : 166

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved E-mail: service@icpdas.com



Command Edit M=3

Command
Command Num. : {153 ‘ Mode : ‘Mamual v Format: 1ol
In Size : |6 Out ize : |0
In Offset : [? ‘

[ ok || Cencel |

Fig 27-3 Add HART command 158 (UserCMD)
(2) In the "System Edit” page, Set "Auto Polling” to be "Disable”’(HRT-710 will not send HART
command) and set the “Swap Mode” to be "W&B”.

System Edit M=

Systemn
Crnd Intervel (75~65535 ms) : M | Timeout Value (305-65535 ms) : | 1000 |
Auto Polling : | Disable v Retry Count (0-5) : |3 "
Modbus Setting
Port Num : ! Baud Rate : {H_SEU—U v | DataBit: 8 v

Stop Bt : |1 v Parity: None | NetID: |l

[ ok ][ Can;cfl ]’é]l

Protocol: MBRTU Slave | |Swap Mode: W&B v
Fig 27-4 Set ”Auto Polling” to be ”"Disable”

(3) After finished the settings, click “Save to Device” button in Device Configuration to save
all the settings.
(4) Get the response data of HART command 3 and 158 via Modscan tool.
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—- ModScal e =

Device Id: IIl Device Id: II|
SLEL :
Address: MODBUS Point Type Address: MODBUS Point Type
Length; |10 04: INPUT REGISTER Length: |2 |04: INPUT REGISTER ~ ~|

HART Command 3 Data HART Command 158 Data

31301: 9.9427 31307: 3.942% 30002: 19.6946
31302: 31308: 30003 :

31303: 11.1425 31309: 27.6950

31304: 31310:

31305: 2.9425

31306:

Fig 27-5 HART command 3 and 158 data shown in Modscan

3. Example-2: ( There two HART devices in HART network )
(1) Using HDS (HART Device Simulator) software to set HART device address 1 and address
3 and HART command 3 data as the below figure for these two HART devices.

HDS_»1.07 (HART Device Simulator - ICF DAS)

ComPort 1-7547 Function
m o Seff lDiaL ”D Siatus][D g u“]
ChNU : ,—_l [ etraranm ] ] L} [-3% - PECiTIc

HART Devices

[T HART 70 [ Get”MDEParam (Auto)

Ensble Shortdddr Long Addrhex) MEdD &7} PY_Value PY_Unit SY_Value SV _Unit TV _Value TV _Unit QF _Value QY _Unit
r o oy | I | = | = | = | =
¥ o o | I [kgenz  v| (11223222 |Pa =] 11333333 [wa | (114444 [t ﬂi
r Toz o | I | || | ] | | = | =)
||7 [ 03 [oxflloonizazz] | [33.111111 [ser >l [2222222 Umin v (22333333 I R j|

Fig 27-6 Set HART device address and command 3 data in HDS
(2) Add HART device with address 1 and address 3 to HRT-710.
[1] Users need to un-check the “Auto Get Unique ID” checkbox and fill with the long frame
address of HART device.
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Module Edit M=

[] Easy Mode
Module

HARTCh.: [0 v | Auto Configure : [t Frome Type : Long |
Master Type : |Primary Master | | Network Mode : |Multidop v | Address: |

Preambles : {5 | Cmd 0 Mode : m Cmd 3 Mode :

Unigue Identifier

[] Auto Get Unigue ID Long Frame Address must match with

Manufacturer ID ; {10 Device Type : |1

Module Edit

[] Easy Mode
Module

HART Ch.: [0 v | Auto Configue : bl Frome Type : (Long v

Master Type : IPn'mary Master V| Network Mode : | Multidrop v Address

Preambles : 5 | Cimd 0 Mode : | Initia v | |Cmd 3 Mode :
Unigue Identifiex

[J Avto Get Unique ID Long Frame Address must match with HAR 3
| Manufacturer ID : |17 | Device Type : 144 | D: -

Fig 27-7-1 Add HART device with address 3 (0x1190112233)
(2) In the "System Edit” page, Set "Auto Polling” to be "Disable’(HRT-710 will not send
HART command) and set the “Swap Mode” to be "W&B”.
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System Edit M=

Swstem
Cind Intervel (7565535 ms) : M) | Timeout Value (305-65535 ms) : 1000 |
Auto Polling : | Disable v Retry Count (0-5) : |3
Modbus Setting
Port Num: | Bavd Rate: 115200 | DawBit:|s8 v

Stop Bit: |1 v|  Paity:None | WetD:l |

Protacol : ;MB RTU Slave vi Swap Mode : W&B v

Fig 27-8 Set ”Auto Polling” to be ”"Disable”

(3) After finished the settings, click “Save to Device” button in Device Configuration to save
all the settings.

(4) Get the response data of HART command 3 of these two HART devices via Modscan
tool.

O] -- Hodsca

Dewvice Id: IIl Dewice Id:
: . fi3n
Address: MODBUS Paint Type ‘ Address: MODBUS Point Type

Length: |10 |04: INPUT REGISTER~ ~| Wil Length: [10 04: INPUT REGISTER ~ ~|

CMD3_Data for HART Device Address=1 CMD3_Data for HART Device Address=3
31301: 4.0000 31307 11,3333 31311: 4.0000 31317: 33 3333
31302: 31308 31312 31318
31303: 11.1111 31309: 11 4444 31313: 33.1111 31319: 33 4444
31304: 31310: 31314 31320
31305: 11.2222 31315: 33.2222
31306 31316
89 ) bd| S >

Fig 27-9 HART command 3 data of HART device address 1 and 3 shown in Modscan
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Q28 : Using multiple HART CMD33 in “Listen Only” mode ?

A28: (2023/01/03)
[ Example ]

Owing to the different data of Request Data in HART CMD33, the response data will be

different in HART CMD33. If users want to put the different response data in the corresponding
Modbus address, users can add the multiple HART CMD33 to do that (need to set the data in
the "Default Output Data” page). The below will use three HART CMD33 for example.

(The function is supported in firmware v1.15 or above)

[ Solution ]

1.According the steps of FAQ Q27, set HRT-7(3)10 to be “Listen Only” mode.

2. Add three HART command 33 -

Device Confignration

= HET-T10
Barsterm
= HART Device [
Default CRD{D
Defanlt CHD(3)

Tser CMD(33)
User CMD(3)

Ttem

Commnad ame
HART Device Index
TTzer Comumand Tndex
Comunand No.
Command Mode
Command Format
Crad In Bize

Cnd, T Address
Cornd, Ot Address
1 i

Yalue

Taer CMDE33
1]

1]

33

Polling

W ormal

26

1]
1]

Fig 28-1: Add the first HART command 33

Device Confignration

= HET-710
Sarstern

= HART Device [
Defanlt CHD0)
Diefault CHID(3)
Ueer CHDE3)
ey CMIDI3E)
Ueer CHMD(E2)

Ttem Yalue
Comunmnad Name Taer CMDE3
HART Device Index 0
Tzer Comand Index 1
Command Ho. 33
Command Mode Polling
Cormmand Format Mol
Crmd In 3ize 26
Coond Ot Sizme 4
Cmd In Address 260
Cynd, Chit &ddress 4

n Uzt

Fig 28-2: Add the second HART command 33
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Device Confignration

= HET-710 Tteim Value
- Bystem Commnad Name User CMD(33)
= HART Device 0 HLRT Device Index 0
- Defanlt CHDID) Usr Comumand Index 2
oo Defanlt CHDIZ) Corumand Ha. 33
oo Teer CMD(33) Cormmend Mode Polling
Taer MD Corumand. Format Mormmal

(O T[]y RIS Cind In Size 26
md Quigize 4
Crnd In Address o2
Crnd Ot Address 3
11 >

Fig 28-3: Add the third HART command 33
3. Open the "Default Output Data” page.

Default
Output Data Map Diagnostic

A\

Through
Mode

Fig 28-4: Click the "Default Output Data” item
4. Set the request data of these three HART command 33.
[1] The first UserCMD(33) — Red: 4 bytes are all 0.
[2] The second UserCMD(33) — Pink: The first byte is 1 and the others are all 0.
[3] The third UserCMD(33) — Blue: The first byte is 2 and the others are all 0.
=> After finish, click the "Save to Device” button.
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Defaunlt Ountput Data (For Uzexr CHD)

= HET-710

= HART Device 0

Lo Ter CHMDEE
ser CMDI33)
i Teer CMD3E)

N

Color
Lvailable Tnavailable For Current Cmd .Selected
Defanlt Value
;‘Tb: I3 CA C5 CH | C7  C8 C9 Cld#~
.0 lo o o of1 o0 oo o]
m o oflo o o 0|0 00
o 0|0
' = a0 00
Please input the number { 0~255) ; |8 ojojo|a
a0 00
[ oK || Cancel |

Ciperation

[Lnaﬂ From Fils ] [Luad From Device ]

EXEN

Bave to Device
L= =

—_

Fig 28-5: Set the “Request Data” of these three HART command 33

5. When HRT-710/310 receives HART request command 33, it will compare the “Request Data”

value and if match, it will save HART response command 33 data to the correct Modbus
address. (If no match, it will ignore the HART command 33 data)

[1] In the "Device Information” page, open the "Advanced operation” of UserCMD(33).

Module name © User CMD(33) = HET-710 Ttem Value
Color aiﬁ?n ol Commnad Name User CMD(33)
available wnavedlable selected f e HART Device Infex 0
L e ult CMD( User Command Indexx 0
utpnt Dt il WD Command No 3
Polling
Addr Cl1 C3 C3 C4 C5 C6 C7 C8 C9 Cl0A HModule name - User CHD(33) R Bosic operation t Norimal
h—-: E Colar Ussr CHMDO)|[ A vanced aperation =
00 0|0 BONECHECNENK | avelable wsveisble [ selected re Tl :
48 0 n om0 0 0 0 0 0 0 e, Cond Ot fddnees 0
049 0|0 0 0 0 0 0|0 0 O Cond In Offeet 0
Addr Cl | C2 C3 C4 | C5 Cs | C7_gF Ca cClo 4l
W3 00 0 0 0 0 0 0 0 0 e =
1)o ojojo g0 0 0 0
040 0 0 0D 0D 0D 0 0 0 0 0.
v mas 0 0 0 0 o o ooy
< I L /
mm 0 0 0 oo o0 o0 o0/n
- /
M3 | 0 00 o o o0 oo 0
Inprt Date. 4049/4' 0o olo 0 o 0|0 g
Addr |C1 C2 €3 C4 |C5 6 7| ce oo |cafll (o o >
oo 0 m e 50|71 0w Send Dafn
1010 |85 |50 |7 1M 0 M |65 | S0 | T 17
Luput Dista
2028 |0 |70 |65 S0 7 170 0 0G0
Addr | C1 |z |C3 c4 | csPPcs c7 | ce|co co~flll [ L5 T TR IR
33 0 0 0 0 0 0 0 0 0 0 -IN | \
0 0 1|68 |64 60 B 2% 0| 0|
041 0 0 0 D 0D 0 0 0 0 0.
= — W19 |65 S 7L 174 0 |0 65 S0 7L 174
i
w2 [0 |65 |5 7M1 0 0 0 0 g 12
Update PO el e e g Taals B €l C2 €3 CaNcs G5 o7 8 oo
P 5 0l alololalolelols 0|0 | 2 14364 124 81 2% 0 | 0]
a
< m > wetg |65 s 717 0 |0 &5 a0 7L (174
w20 |0 7 e s 71 0 0 0 0
Updats
Mz 0 0 0 0 0 0D 0 0 O @
an-49 0o 0
< >
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[2] Using "Modscan” software to get these three HART command 33 data.

(The data format in Modscan is hex and in “IO Data” page is decimal.)

== ModScan3? - [ModScal]

g File Comnection Setop View  Window

10 Data

SIS

D|=d| =& BlEE 8%
EEEE E2E =2E
Device Id
Address: MODBUS
Length: (39 04: INPUT RE
30001 ; 021: <4132H>
Joooz . <UUOUH:- : <0046H:>
30003 «<47AEH: 30023: 046H >
30004 «<4132H:> 30024: <4 >
30005 «4132H: 30025: <47AEH:
30006 <0046H: _30026: <4132H>
30007 <0046H> \
30008 <47AEH> 30028 < >
30009 <47AEH:> 30029: <S51ECH:
30010: <4132H> 30030: <407CH:
<4132H> 30031: <4132H>
<0046H> 30032: <0046H:>
30033: «<0046H:
30014 «<47AEH: 30034: <47AEH:
0015 «403CH 30035: <47AEH:
30016 30036 <4132H>
30017 TOU4EHS 30037: <4132H>
30018 <G1ECH»> 30038 <D04EH>
30019 <47AEH:> 30039: <47AEH:
30020: <4132H:
<

Module name © Teer CMDE33)
Calor
available wavailable [l slected
Cratput Data
Lddr | C1 0 CZ 0 C3 O C4 | CHCE | CTCECOCID A
oo lo o o o 0 0 @
0-19 ' 0 0 0 0 /0 /0 0 0 0 0o
029 0 0 0 0 0 0|00 0 0
W3 0 0 0 0 0 0|00 0 a0
40-49 |0 0 0 0 0 0|0 0 0 @
<
Inp ta
iddr | C1 C3 C4 C5 C6 C7 Cf | Cd Cli#
0-4 o0 |65 |50 7L (17| 0 |70
41 32 47 AE 4
10-19 | 65 gn |?1 174 50717
i 2447 -AF 32 47 CAE
20-29 | 0 |70 | 65 | 50 0
30-29 | 0
40-49 | 0
<

10 Data

Module name © Uy CMD{33)
Color
available

wnavailsble [l slected

Chatpt Diaga

IO Data

Module name :  User CMD(33)
Color
available

mavailsble [l selected

Crutput Data

Addr C1 C2  C® C4 CH CE C7

Adde | C1 C2 C3 C4  C5 Ca CF

20-29 0 |70 |65 |50 071 1740
02 0 0|0 0 0 0 0

043 0 00 0 0 0 0
£

o lololo o o o lololo oo
3 0 0 0 0 0 0 0D 043 0 0 0 0|0 0 O
W29 |0 0 0 0 0 0 O ;28 (0 0 0 0 0 0 0D
59 0 0 0 0 0 0 O 29 |0 0 0 0 0 0 D
043 0 0 0 0 0 0 O w49 |0 0 0 0 0 0 0D
< <
Input Data. Input Data.
Addr | Cl | CZ | C3 | C4 | G5 | C6 | C7 Mdr | C1 C2 C3 C4 C5 C6 C7
0o g | &0 | 81 oo 54 124 | 81
10-19 | 85 | 50 T 0 || 65 10-19 | 65 | 50 AL 1M 0 | 70| 65

0-29 0 |70 |65 | 5007|1740
-3 0 0 0 0o o 0

049 0 0 0 00 0
£

=T =1
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Q30 : How to get HART command 9 information ?
A30: (2023/10/11)

1. The request data format of HART command 9 is as Figure 30-1.

Request data bytes
Eyte Format Description
0 Unsigned-8 Slot 0: Device variable code
1 Unsigned-8 Slot 1: Device variable code (optional)
2 Unsigned-8 Slot 2: Device variable code (optional)
3 Unsigned-8 Slot 3: Device variable code (optional)
4 Unsigned-8 Slot 4: Device variable code (optional)
5 Unsigned-8 Slot 5: Device variable code (optional)
6 Unsigned-8 Slot 6: Device variable code (optional)
7 Unsigned-8 Slot 7: Device variable code (optional)
Figure 30-1
2. The response data format of HART command 9 is as Figure 30-2.
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Response data bytes
Byte Format Description
0 Unsigned-8 Extended device status |
1 Unsigned-8 Slot 0: Device variable code
2 Unsigned-8 Slot 0: Device variable classification
3 Unsigned-8 Slot 0: Device variable unit Slot0
4.7 Float Slot 0: Device variable value
8 Unsigned-8 Slot 0: Device variable status
9 Unsigned-8 Slot 1: Device variable code
10 Unsigned-8 Slot 1: Device variable classification
11 Unsigned-8 Slot 1: Device variable unit Slot 1
12..15 Float Slot 1: Device variable value
16 Unsigned-8 Slot 1: Device variable status
17 Unsigned-8 Slot Z: Device variable code
18 Unsigned-8 Slot Z: Device variable classification
19 Unsigned-8 Slot 2: Device variable unit Slot 2
20..23 Float Slot 2: Device variable value
24 Unsigned-8 Slot 2: Device variable status
25 Unsigned-8 Slot 3: Device variable code
26 Unsigned-8 Slot 3: Device variable classification
27 Unsigned-8 Slot 3: Device variable unit Slot 3
28..31 Float Slot 3: Device variable value
32 Unsigned-8 Slot 3: Device variable status
33 Unsigned-8 Slot &: Device variable code
34 Unsigned-8 Slot &: Device variable classification
35 Unsigned-8 Slot &: Device variable unit Slot 4
36..39 Float Slot 4: Device variable value
40 Unsigned-8 Slot 4: Device variable status
41 Unsigned-8 Slot 5: Device variable code
42 Unsigned-8 Slot 5: Device variable classification
43 Unsigned-8 Slot 5: Device variable unit Slots
L4 47 Float Slot 5: Device variable value
48 Unsigned-8 Slot 5: Device variable status
49 Unsigned-8 Slot 6: Device variable code
50 Unsigned-8 Slot 6: Device variable classification
51 Unsigned-8 Slot &: Device variable unit Slot6
52..55 Float Slot 6: Device variable value
56 Unsigned-8 Slot 6: Device variable status
57 Unsigned-8 Slot 7: Device variable code
58 Unsigned-8 Slot 7: Device variable classification
59 Unsigned-8 Slot 7: Device variable unit Slot7
60..63 Float Slot 7: Device variable value
6 Unsigned-8 Slot 7: Device variable status
65..68(%) |Time Slot 0: Data time stamp |
(*) Timestamp is always present, even if less than 8 device variables were requested. Its position is always
at the end of the frame. Timestamp is in format 1/32 ms since midnight (Unsigned-32).
Changes from Revision 6.1 to Revision 7.0
Added time stamp to Comumand 9
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[1] When the request data length is 1, the response data length will be 13. The response data
format will be “Extended device status (1B)” + “Slot 0 Data (8B)” + “Time stamp (4B)".

[2] When the request data length is 2, the response data length will be 21. The response data
format will be “Extended device status (1B)” + “Slot 0 Data (8B)” + “Slot 1 Data (8B)” + “Time

stamp (4B)”.

[8] When the request data length is 8, the response data length will be 69. The response data
format will be “Extended device status (1B)” + “Slot 0~7 Data (64B)” + “Time stamp (4B)”".
=> If HART command version of HART device is lower than v7.0, then the time stamp (4B)

of the response data should be removed.

3. The below example adopts that HART command version of HART device is v7.0 and the
request data length is 2 for HART command 9. So the response data length will be 21.

[1] In the HG_Tool, add command number 9. The “In Size” and “Out Size” fields fill in 23 and 2
(The data length of the “In Size” field should include the response code (2B) like Figure 30-4.)

Command Edit Q@@

Command
Coymmand Num. : ‘9 [ Mode : ;rPolling 79: Format :

In Size : 23 Out Size : 2

Response Code (2B) + ; :
Response Data (21B) | ok || Concel |

Figure 30-4
[2] Click the “Save to Device” button to save the settings to HRT-710 like Figure 30-5.
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System Edit Q@@

Swstem
Cmd Intervel (75-65535 ms) : (M | Timeout Value (305-65535 ms) : | 1000
Auto Polling : | Enable v| Retry Comnt (0-5) : |3
Modbus Setting
Port Num : | Baud Rate : 115200 v | DataBit: 8 v

Stop Bt |1 v| Parity: [None | NetlD:|1 |
Protocol : |MB RTU Slave  » | | Swap Mode : v I

[ ok J| camel

Device Confignration

= HR'FS-?ID Ttem Value
vatenm Coumad Hame Ueer CHD{E)
= HART Device 0 HART Device Index 0
Defanlt CMDIT) Teer Command Index 0
Defanlt CHID2) Command No. a
Uzer CMDIE) Command Mode Polling
Command Format Normal
Crmd In Size 23
Cind Ct Size 2
Cmd In Address ]
Crnd Ot &ddress 0
Cind In Offst ]
Ciperation

[ Load From File ] [Lu:nad From Device [ Load Default Sethngj

Figure 30-5
[3] In the “Device Information” of HG_Tool, right click the “User CMD9” and choose the

“Advanced operation” option (like Figure 30-6) to show the received data of CMD9 (like Figure
30-7).
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Device Information

= HET-710 Item Value
Systenm Corunad Narme ey CR D)

= HART Device O HART Device Index 0
Defanlt CRDI) User Commmend Index 0
Diefanlt ChD Command Ho. q

Hier CRAD(Y ] Corupand Mode Polling

lat Wormal

23
A dvanced operation 2
T u% 1]
Cind Ot Addres N
Cind In Offzet 1]
Figure 30-6

=o)X

Module name . User CMDE)
Color
available wnavailable [l slected

Chatpat Diata

Addr ClL C2 C3 C4 C5 C5 C7 CB8 CO Cl0A
o lolo|ololo|lo oo |0 E
19 0 ©0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 O
;-2 0 0 0 0 0 0 0 0 0 O
049 0 0 0 0 0 0 0 0 0 0.
¢ |3
=
Tnput Diata,

Addr |C1 | C2 |C3 |CH |5 |Cs(CP|C8 (Co(ciols
o o0 |0 |169 65 0 72 0| 0f
1019 215 | 35 169 |65 | 70 | 72 | 64 315 | 35
20 [0 |99 1|0 o 0 @
W2 0 0 0 0 0 0 0
D

1]
1]
1]
1]

Figure 30-7
[4] In Figure 30-8, using HART converter (like 1-7567) with HC_Tool software to read HART
command 9 data of HART device. The data will be the same with Figure 30-7 except the data of

Time Stamp.
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HART Communad

HART Device HART SendiPecvbdzg Count

. - Mazter Mag 0
DevAddr: D0 {Ohkura Electric - Undefined) v
SendCnt 2
HART Command

Master type : |Secondary v | Preambles: Period Gng): (0| [] Listen_Mode
Fesponss : |D:-dIIDIZIIZI=:-OK | |S1J:|1:| |

Start

Tndversal | Comumon | Specific

Universal Cmid : |09 : Eead Device Variables with Stats w

HART Sething & Info

Cmdl | Cmd2 | Cmd3? | Cmd6 | Cmd? | CmdS | Cmd® | Cmdll | Cmd12 || Crmdl3 | Cmd1d | Co ¢ %

Fead Device Vanables with Status
Fequest
81t 0~7 : Dev-Var Code (Dec) ; | 0 H 0 H H || || || || | 7
Fesponse
Extendeed Field Device Statns (Dec) : | 0== ‘ [ Slatd~7
Slot0 /17273 Device Variable Code (Dec) ; | 0 || 0 || H |

SIotD /172 /3 : Dey-Var Classify : |72 (Mass Flow) | |72 (Mass Flow) | | || |

SlotDa'l.-'E.-'S:UnitsCode:| 70 == ghec H 70 == ghec || H |

Slot0¢1724 3 Device Vaziable Value ; | 21.142500 || 71.143500 || || |

Slot0 #1423 : Dev-Var Status - |D=>Reaer-.fed ‘ |D=>Resenfed || H |

Slot 0 Timestamp &7) : | 1670624320 (14:20:07.010 ) | 0.0312500 /3 2hmsec)

Figure 30-8

[5] Get HART command 9 data via Modbus communication:

<1> In the “Address Map” screen, click the “UserCMD(9)” item. In the “Modbus Al” area,
the blue grid will be the address of the received data of UserCMD(9) like Figure 30-9. In the
example, it needs 23 bytes (response code (2B) + response data (21B)) for HART command 9.
Therefore, it will occupy 12 modbus address from 0 to 11.

<2> In Figure 30-10, they are the Modbus data received from address 0~11 (30001~30012)
by using Modscan software.
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Address Map (For User CMD) M=

== ModScan?? - [ModScal]

= HRT-710 Color
available unavadlable for curent cmd [l selected
Modbuz 40 Modbug 41
Lddr LB | HE =~ Addr | LB HEB o~
1 1
2 2
3 3
4 4
5 5
6 1]
7 7
8 a
9 a
10 10
1 w 11 g
Figure 30-9

g File Connection Zetup  Wiew Window Help

0| d|

| | @ = 6|

&) Ble &l &2

||

Address: (0001

Device Id: | 1
MODBUS Point Type

Length: (13 04 INPUT REGISTER ~ ~|
30001: <0000H:
30002 : <0000H:
30003 <41A9H>
30004 : <4846H:
30005: <0000H:>
30006 : <23D7H>
30007 <41A9H>
30008 : <4846H>
30009 <0020H:
30010: <Z3D7H>
30011: <7900H>
30012: <246DH:>
Figure 30-10
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Q31 : Integrate HART device with burst mode ?
A31: (2024/03/07)
[ Example ]
[1] A user wants to get two HART device data.
<1> One HART device works in the burst mode.
<2> Another HART device works in the send/receive mode.
[ Note ]
[1] Need to know the long frame address and which HART command sent by HART device in
the burst mode.

[ Solution ]

1. Set these two short address of HART devices to be 1 and 2.
[1] The long address of HART device 1 is 0x1A 0B 50 EB CD and the burst mode command
no. is command 3.
[2] The HART device 2 is in the send/receive mode.

HC_Toolv1.12 (ICE DAZ)

settings  DataLoz SREMze HTCfz ModCfz  Abont

COMI1 Clos=
Search :
Statuz @ Idle
Information *
[ Polling Addre Burst Mode

Mannfactorer ID Code ; 26 (Oxl4) == Eent (ABE)

Manufactorer Device Type Code : 11 {0x0B) == TTx300 family {Temperatore)
Min. Homber of Preambles (Mazter to 3lawe) : 5

Uidversal Commend Revizion : 5

Device-Specific Command Eevidon ; 2

Software Eevizson : 18

Hardware Fevisdon ; 128 (HW_Eew:16 ¢ Bell_202_Cument)

Dervice Function Flags : 1

WM@BCD}
g Sddess : 0xl A0BSOEBCD

[ Polling Addre Send/Receive Mode

Manufactorer ID Code : 22 {0x16) == Hartmann & Braun (AEE)
Mannfactorer Device Type Code ;133 (085 == 43800 (Fressre)
bin. Mumber of Preambles (Master to Slawve) . 7

ndversal Comuand Eevizsion : 5

Device-Specific Commeand Eevidon 2

Software Eewision : 11

Hardware Revizon : 8 (HW_Eewv:1 / Bell 202 Current)

Device Function Flags : 2

FDMMWZME_?M?)
Unique Address : 0x16350B0.442

Fig 31-1 Two HART devices information
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2. Add these two HART devices with address 1 and 2 to HRT-7(3)10.
(1) In the "Module Edit” page, add these two HART devices.

Module Edit =13

[] Easy Mode
Module
HARTCh.: |0

Master Type : |Pﬁmary Master

Preambles : 15

Unigue Identifier
[] Auto Get Unigue ID 0x1A 0x0B

Manufacturer ID : {26 Device Type : ‘:‘

Module Edit

[[] Easy Mode

Module
HARTCh.: |0 v | Auto Configure : Dol FoueType: |Long v

Master Type : |Primary Master Vl Network Mode : | Multidrop Address: 2 |
Tl 15 I Cmd-0 Mods:: ﬁ;‘h Cmd 3 Mode : | Polling & v
Unigue Identifier ]
Auto Get Undgue ID g
Manufacturer ID : |-~ Device Type : Devi

Fig 31-3 Add HART device with address 2
(2) In the "System Edit” page, set the “Swap Mode” to be "W&B”.
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System Edit

Systemn

Modbus Setting

Auto Polling : \iinablz

Swap Mode : :,,;j

,,v?

=13

Crnd Intervel (7565535 ms) : 1000 | Timeout Value (305~65535 ms) : 1000 |

Retry Count (0~5) : [3 \

| ok || come |

Fig 31-4 Set “Swap Mode” to "W&B”.

(3) After finished the settings, in “Device Configuration” page, click “Save to Device” button

to save all the settings to HRT-7(3)10.

3. Get these two HART device data.
(1) Get HART command 3 data of these two HART devices by using HG_Tool.

Autn Update

Information : Fead Demanie Vanables and, FYV Current
PY Current :
P¥ 1 Value :
PY 2 Value :
PV 3 Value :
PV 4 Value :

3.50000000465 Current Unit:  mi
234917247880 PV 1 it degC
234402084251 PV 2 Tndt degC
003092573833 PV 3 it - m¥
TR2—Eg#ET P 4 Wnit : not_nzed
Stop Interval (5) |1 | ’ Update l

Information : Fead Domanie Vanables and PV Current

PV Current:  4.0066515754
PV 1 Valve . 0.0081625714
PV 2 Value : 222985649109
PV 3 Valve . 0.0415742307
PV 4 Falvg :  0.0000000000

Autn Update

EoX
Current Unit:  ma
PV 1 it kP4
PV 2 Tndt degC
P 3 Wnit : Percent
PV 4 Tnit - s
Interval 5) | | ’ Update

Fig 31-5 Command 3 data in HG_Tool
(2)Get HART command 3 data of these two HART devices by using Modscan software.
(HART command 3 data are all the same in HG_Tool and Modscan.)

Length:

Address:

Device Id: | 1

MODBUS Point Ty,

pe

20 |04: INPUT REGISTER

[

31301: 3.6000 31311:
31302: 31312:
31303: 23.4187 31313:
31304: 31314:
31305: 23.3701 31315:
31306: 31316:
31307: 0.9363 31317:
31308: 31318:
31309: 1. #QNE 31319:
31310: 31320:

4.0087
0.008z2
22.2986
0.0416
0.o0ao

Fig 31-6 Command 3 data in Modscan software
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Appendix A. HART Command

The often HART universal commands are listed as below.

Command 0: Read Unique Identifier

Request data bytes: none

Response data bytes: 2+12 = 14

Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2 uint8 254
Byte 3 uint8 Manufacturer ID
Byte 4 uint8 Manufacturer’ s device ID
Byte 5 uint8 Number of preambles needed in the request
Byte 6 uint8 Command set revision number
Byte 7 uint8 Transmitter specific revision code
Byte 8 uint8 Software revision
Byte 9 uint8 Hardware revision
Byte 10 uint8 Flags
Byte 11~13 uint24 Device ID number (MSB first)

Command 1: Read Primary Variable

Request data bytes: none

Response data bytes: 2+5 =7

Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2 uint8 Unit code
Byte 3~6 float Primary Variable
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Command 2: Read P.V. Current and Percentage of Range

Request data bytes: none

Response data bytes: 2+8 = 10

Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~5 float Primary Variable Current
Byte 6~9 float Primary Variable Percentage of Range

Command 3: Read Dynamic Variables and P.V. Current

Request data bytes: none

Response data bytes: 2+24 = 26

Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~5 float Primary Variable Current
Byte 6 uint8 Primary Variable Unit code
Byte 7~10 float Primary Variable
Byte 11 uint8 Secondary Variable Unit code
Byte 12~15 float Secondary Variable
Byte 16 uint8 Tertiary Variable Unit code
Byte 17~20 float Tertiary Variable
Byte 21 uint8 4th Variable Unit code
Byte 22~25 float 4th Variable

Command 6: Write Polling Address

Request data bytes: 1

Index Format Description
Byte O uint8 Polling Address
Response data bytes: 2+1 = 3
Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2 uint8 Polling Address
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Command 11: Read Unique Identifier Associated with TAG

Request data bytes: 6

Index Format Description

Byte 0~5 PAG TAG Name
Response data bytes: 2+12 = 14

Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2 uint8 254
Byte 3 uint8 Manufacturer ID
Byte 4 uint8 Manufacturer’s device ID
Byte 5 uint8 Number of preambles needed in the request
Byte 6 uint8 Command set revision number
Byte 7 uint8 Transmitter specific revision code
Byte 8 uint8 Software revision
Byte 9 uint8 Hardware revision
Byte 10 uint8 Flags
Byte 11~13 uint24 Device ID number (MSB first)

Command 12: Read Message

Request data bytes: none

Response data bytes: 2+24 = 26

Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~25 PA24 Message
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Command 13: Read Tag, Descriptor, Date

Request data bytes: none
Response data bytes: 2+21 = 23

Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~7 PAG TAG Name
Byte 8~19 PA12 Descriptor
Byte 20 uint8 Day of month
Byte 21 uint8 Month of year
Byte 22 uint8 Year as offset to 1900

Command 14: Read Primary Variable Sensor Information

Request data bytes: none
Response data bytes: 2+16 = 18

Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~4 uint24 Sensor Serial Number (MSB first)
Byte 5 uint8 Sensor limits unit
Byte 6~9 float Upper sensor limit
Byte 10~13 float Lower sensor limit
Byte 14~17 float Minimum span

Command 15: Read Primary Variable Output Information

Request data bytes: none
Response data bytes: 2+17 = 19

Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2 uint8 Alarm select code
Byte 3 uint8 Transfer function code
Byte 4 uint8 PV range value unit code
Byte 5~8 float Upper range value
Byte 9~12 float Lower range value
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Index Format Description
Byte 13~16 float Damping value
Byte 17 uint8 Write protect code
Byte 18 uint8 Private label distribution code

Command 16: Read Final Assembly Number

Request data bytes: none
Response data bytes: 2+3 =5

Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~4 uint24 Final assembly number (MSB first)

Command 17: Write Message
Request data bytes: 24

Index Format Description
Byte 0~23 PA24 Message
Response data bytes: 2+24 = 26
Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~25 PA24 Message
Command 18: Write Tag, Descriptor, Date
Request data bytes: 21
Index Format Description
Byte 0~5 PAG TAG Name
Byte 6~17 PA12 Descriptor
Byte 18 uint8 Day of month
Byte 19 uint8 Month of year
Byte 20 uint8 Year as offset to 1900

Response data bytes: 2+21 = 23

Index Format Description
Byte O uint8 Response code 1
Byte 1 uint8 Response code 2
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Index Format Description
Byte 2~7 PAG TAG Name
Byte 8~19 PA12 Descriptor
Byte 20 uint8 Day of month
Byte 21 uint8 Month of year
Byte 22 uint8 Year as offset to 1900

Command 19: Write Final Assembly Number
Request data bytes: 3

Index Format Description

Byte 0~2 uint24 Final assembly number (MSB first)

Response data bytes: 2+3 =5

Index Format Description
Byte 0 uint8 Response code 1
Byte 1 uint8 Response code 2
Byte 2~4 uint24 Final assembly number (MSB first)
[Note]
Uint8 8-bit unsigned integer
Uint24 24-bit unsigned integer
Float IEEE 754 format
PAG Packed-ASCII 6 octets = 8 characters
PA12 Packed-ASCIl 12 octets = 16 characters
PA24 Packed-ASCIl 24 octets = 32 characters
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Appendix B. Command Format

The HART data format of MB address is divided into the “Normal” and “Simple” format.

1. Normal format :
When read / write HART data by Modbus, the MB data format is HART standard command
format.

2. Simple format :
When read / write HART data by Modbus, the MB data format is simple format (omit the
“‘Response Code” and “Unit” data). In this mode, the HMI or SCADA software can read or write

HART data easily. Now, it only supports HART command number 1, 2 and 3.

The simple format of HART command is shown as below:
(1) Command 1: (Read Primary Variable)

Request data bytes: none

Response data bytes: 4

Index Format Description

Byte 0~3 float Primary Variable

(2) Command 2: (Read P.V. Current and Percentage of Range)
Request data bytes: none
Response data bytes: 8

Index Format Description
Byte 0~3 float Primary Variable Current
Byte 4~7 float Primary Variable Percentage of Range

(3) Command 3: (Read Dynamic Variables and P.V. Current)
Request data bytes: none
Response data bytes: 20

Index Format Description
Byte 0~3 float Primary Variable Current
Byte 4~7 float Primary Variable
Byte 8~11 float Secondary Variable
Byte 12~15 float Tertiary Variable
Byte 16~19 float 4th Variable
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Appendix C: Version History

Ver. Author Date Description
1.00 Raiden 2010/07/08 1. First Version
. 1. FW update to v1.2:
1.10 Raiden 2011/10/24 [1]JAdd FW update via Com Port
. 1. FW update to v1.3
1.20 Raiden 2012/03/06 [1]JAdd “Simple Format” function
1. Modify the product name to HRT-710.
2. FW update to v1.5:
[1]Add on-line replacement of HART devices.
123 Edward 2012/12/04 [2]Add Lon_g Frame Address acquisition
automatically.
[3]JAdd new MB_Addr:1300~1459
(The simple format of Default CMD(3))
3. HG_Tool update to v1.3
1.24 Edward 2015/06/16  |1. Add the “FAQ”" chapter
1.25 Edward 2015/12/23  |1. Add the Q13~15 of “FAQ” .
1. Add the Q16 of “FAQ" .
1.30 Edward 2016/08/31 2. Add the description of HRT-310.
1.31 Peter 2017/5/11 1. Add Modbus starting address explanation to FAQ Q03
1.32 Peter 2017/12/20 |1. Add FAQ Q18, Q19
1.33 Peter 2018/04/10 |1.Add FAQ Q20
1.34 Peter 2018/05/22  |1.Modify FAQ Q15, 18, 19 with Modbus command FC06
1. Modify FAQ Q16 with additional 4G contents
2. Add FAQ Q21
1.35 Peter 2018/10/29 3. Add FAQ Q22
4. Add FAQ Q23
1.36 Peter 2019/02/23 |1. Add FAQ Q24 / Q25
1.Add Fig 2.3.4-4
1.37 Edward 2020/08/19 |2.Add FAQ Q26
3.Add the “In Offset” field in the UserCMD setting.
1.Update Q22
1.38 Edward 2022/04/19  |2.Removal of Q25 misspellings
3.Update Q04 (Add the “RevB”)
1.Exchange the function description of the output data
1.39 Edward 2022/06/15 Modbus Address 0x1F4 and Ox1F5.
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1.40

Edward

2024/03/07

1.Add the description of FAQ Q04, Q23.
2.Add FAQ Q28~31
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