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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-711 module is a Modbus/TCP and Modbus/UDP to HART gateway.
By using this module, users can integrate their HART devices into Modbus network easily. The

below figure 1 shows an application example for the HRT-711 module.

tET

: ET/PET  ET/PET
Series 7000 ?éﬂﬂ
Series  series

HART Slaves
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1.1 Features

Support HART Short/Long frame

Support HART Burst mode

Allow two HART Masters

Support Modbus/TCP and Modbus/UDP format
Support Modbus Slave / HART Master Mode
Support Firmware Update via Com Port
Support On-line Replacement of HART Devices
Support Acquire Long Frame Address Automatically
Provide LED indicators

Built-in Watchdog

DIN-Rail or Wall Mounting

HRT-711 User Manual

Version 1.05
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1.2 Specification

ltem

Specification

Com Port

RS-232(3 wire)

Screwed terminal block

Fixed baud rate 115200 bps

HART

1 HART Modem

Screwed terminal block

Operates as a HART Master station and supports all HART commands

Support Short and Long Frame

Support Point to Point or Multi-drop

Max. 15 HART modules

Max. 100 user commands and 32 default commands

Ethernet

1 x 10/100Base-TX Ethernet Controller

RJ-45

Auto Negotiation

Auto MDIX

Power

+10 ~ +30 VDC

Power reverse protection and Over-Voltage brown-out protection

Power Consumption : 2 W

Module

Dimensions: 72 mm x 121 mm x 35 mm (W x L x H)

Operating temperature: -25 ~ 75 °C

Storage temperature: -30 ~ 85 °C

Humidity: 5 ~ 95% RH, non-condensing

3 x LED indicators
ETH LED Network Status
HART LED | HART Status
ERR LED Error

HRT-711 User Manual
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2. Hardware

2.1 Block Diagr am

R5-232

= Transf
5igna| _ RS 232 ” Isrglr;i‘a%rmer
Ethernet ”

—e

_—
—

” Ethernet ” Processor

Micro-

%%, ———
Transformer
Isolated
+4,
(10~30Vpc) Power
GMND

HRT-711 User Manual

Version 1.05

HART
Signal

Page : 9

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



K Atnant MHXVHUPUHT - ochbmumanbHbIX npeactaeutenb B PO u CHI
+7(495)109-02-08 sales@bbrc.ru www.bbrc.ru

2.2 Pin Assignment

- LinkiAc |
18
1l E1
10/100M
HART-
T=xD AL
g
o3
¥ HART+
R+
-
(B)GND
Pin Name Group Description
HART+ Positive of HART
HART
HART- Negative of HART
+VS V+ of Power Supply(+10 ~ +30 VDC)
Power Source
GND GND of Power Supply
TXD Transmit Data of RS-232
RXD Configuration | Receive Data of RS-232
GND GND of RS-232
Eq Modbus/TCP | Ethernet RJ45 connector for Modbus/TCP and
Modbus/UDP | Modbus/UDP
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2.3 Wiring

In this section, this user’s manual will introduce the wiring for each interface.

2.3.1 RS-232

The RS-232 port of HRT-711 uses a 3-wire communication interface. It needs a unique
cable, CA-0910, to wire from screwed terminal block to D-Sub 9pin connector. Users can
choose between using CA-0910 for RS-232 wiring or directly connecting to D-Sub. 2.3.1.1
and 2.3.1.2 are the wiring for the RS-232 interface.

m  Without CA-0910
When users choose not to use CA-0910 for RS-232 wiring, users have to have a D-Sub

9pin connector to wire. The following figure is the wiring diagram for wiring without
CA-0910.

HART-711 RS-232
RS-232 terminal Device

232 RXD Pintt
232 TXD Pint2
foied Finll :j

®  With CA-0910

It is recommended that users use CA-0910 for wiring the RS-232 port. The wiring of
CA-0910 and HRT-711 is shown as below.

RXD:Pin 3 r""":‘x TaD L
LTID:PinZ Al S ran

GND:Pin § ™. GND

CA-0910

(R}*V's
(BIGND
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2.3.2 HART
The wiring of HART bus can be devided into two types. One is loop power (Passive Loop),
and the other is external power (Active Loop). The following figures show the wiring for the

HART bus.
*  Loop Power Source (1) — internal resistance
24 Vo HRT-711 5
Fower Supply
] - - ]
b, 250 0
Pos [+) : (174W)
4~20 mA el el &
+ | Meat) ; &Eﬁmﬂn
Transmitter
(high impedance device)
/ Loop Power Source (2) — external resistance
24 Vee HERTF1 JP4
Power Supply g -
CIRE i [(e e S
1
Pos (+) :'o 7
2oma SP0Q | b uaRr G
S| Nl g |HARTe
Transmitter
‘(high impedance device)
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Loop Power Source (3) — external resistance

L:fd Vo .
Power Supply| ‘
[+] 1-||| - . DCS e

5 i+ H
4~20 mA iR :
Tl - —
£UHRTaY
Transmitter m
(high impedance device) i ;“ é
i (= ]
Mote: i
R mustba >=230 () Ll A
and <=1100 0 1 ||HARTs

250 7'is the best

/ External Power Source - external resistance i

Power Supply HRT-711 i
| AR

250 Q ® [|HaRT-

2L

| Transmitter /
" (high impedance device)

2.3.3 Ethernet

The wiring for Ethernet is directly connecting your RJ-45 Ethernet cable to the RJ-45 port on
the HRT-711.
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2.4 LED Indicators

The HRT-711 provides three LED indicators to indicate the module status. The descriptions are

shown as follow.

LED Status Description
Blink every 0.2 second : Receiving Ethernet packet
Blink
ETH Blink every 3 second : The network function is normal
Off Ethernet Error
Blink every 1 second :
Blink The HRT-711 is in the initialing procedure
in
Blink every 0.5 second :
HART
The HRT-711 is handling the burst frame sent from HART
Solid @eei¢¢RT-711 is in the normal status
Off Firmware is not loaded
Blink HART communication error
ERR
Off HART communication is good
LED Indicators
(CIETH
O HART
O ERR
HRT-711 User Manual Version 1.05 Page : 14
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2.5 DIP Switch

The DIP switch is used for switching the mode between Init and Normal. The switch is located on
the back of the module. On the init side, the module can be configured through Utility. On the
normal side, the module is a gateway between HART and Modbus/TCP, Modbus/UDP protocol.

Users have to power cycle the module when switch to different mode.

= E s
« J
— L E‘* o
o :
13
- .__.._. ey e s— i, HF:T-?1.1.
HRT-711 User Manual Version 1.05 Page : 15

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



K Atnant MHXVHUPUHT - ochbmumanbHbIX npeactaeutenb B PO u CHI
+7(495)109-02-08 sales@bbrc.ru www.bbrc.ru

2.6 Jumpers

There are three jumpers for enabling/disabling function. The description for each jumper is
shown as following table.

Jumper Description
(1) Position 1 & 2 : Enable hardware WDT. (Default setting)
(2) Position 2 & 3 : Firmware Update Mode. (JP3 should be also in the 2 & 3)

JP2

(1) Position 1 & 2 : Firmware Operation Mode. (Default setting)

JP3 (2) Position 2 & 3 : Firmware Update Mode. (JP2 should be also in the 2 & 3)

=> The detailed steps of Firmware Update, please refer to the Q04 of FAQ.

The jumper can provide HART bus with 250 Q (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

JP4
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 2.3.2.

2.7 Mounting

HRT-711 User Manual Version 1.05 Page : 16
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3. HART Introduction

3.1 Analog and Digit al 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.

1200 Hz Mark 2200 Hz Space y
f" | Modulated HART Signal

- .-') ’-"\,“ [ :':, \‘": \..\" . I."; F-‘\\ - i "ﬂ-\'- | .";.‘\ 1 I.'f-‘x-..

AY / / / ."\h /.. %, | j-" ,"
g -} - - - o
1200 Hz Bt Rate

Frequency-Shift-Keying

1200 Hz : 1
2200Hz: 0
20 mA -
- Digital
Eignm
q q |
! |I u ik, E
s bl . '
{4 \‘-E—- Analog
| [ E Signal
ama | ERE
Time
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3.2 Topology

HART bus can operate in one of the two network configurartions, point to point and multi-drop.

Point to P oint
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.

Point to Point Network R
HRT-T11

24Vt . =
fF‘.?.*.t—r Supply : i ol e
ol 250102
}C‘ I 1 1A
=1 | [}” [[narr-
P[r [HART»
Transmitter - e
{high impedance davice) ‘o ?:rnnl‘:u:;?

Multi-drop

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 : The built-in resistor in HRT-711 is 250 Ohm with 1/4W. Therefore, HRT-711 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-711 (prevent

to burn down) and use an external 250 Ohm resistor with 1\W.
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Multi-drop Network

24 Vee
Powar Supply

Field Device -

{* :‘.‘ Handheid
- 5 1 Terménal

Field Dievica Warning
5] The wser should nol use inlemal
¥ resistance { JP4 pin 132 close) of
HRT-T11. Because the internal |
resistance is only Yo W, thie curment
Field Device \of e loop will burn o resistance.
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3.3 HART Frame

The HART frame format is shown as below.

Praambie Dlaliimiilas Addrens Camnnand Byte [C¥aka) Check
P Byt
Master to Siave Frame
Siave to Master Frame
Proambie Do hirrart e Actrdieas Cazerassand Bye- R v [Cians] Cheek
Cousm el i‘.l'.-Tl'
Field Description

All frames transmitted by HART master or slave devices are preceded by a specified
Preamble | number of "OxFF" characters and they are called the preamble. The number of

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

Delimit This data can indicate the frame is long or short frame and the frame is master frame,
elimiter
slave frame or burst frame.

Add If the HART frame is short frame, the address field is only one byte. If it is long frame,
ress
the address field are 5 bytes and include manufacturer ID, device type and device ID.

The HART command set can be devided into Universal, Common Practice and

Device-Speific class. These three class shown as below :

Command Number Command Class
Command | | Universal 0~30, 31 is reserved
Common Practice 32~126, 127 is reserved
Device-Specific 128~253

Reserved 254 & 255

Please refer to Appendix A for more detail of HART command

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

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.

Response Code Data Byte1 ByteO
Response
Code NOTE : When first byte shows the communication error, the value of the second byte
is 0
Byte O represents the communication error or response code
This byte is used for error status when Bit7 is 1. The status bits are shown as follow
Bit7 |Bit6 |Bit5 [Bit4 |Bit3 | Bit2 | Bit1 | Bit0
HRT-711 User Manual Version 1.05 Page : 20
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Field Description
. . RX Overflow
1 Parity | Overru | Framin | Checksu O(Reserved) | buffer (Undefin
Error | nerror | g Error | m error
overflow | e)
This byte is used for response code when Bit7 is 0.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
0 Response Code
Response Code Description
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)
7 In write-protect mode
8~15 Multiple meanings
16 Access restricted
28 Multiple meanings
32 Device is busy
64 Command not implemented
Byte 1 indicates 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
Data The contents of the data are decided by HART command number.
Every HART frame has a check byte at the last data byte. HART device can detect
Check Byte
error frame by this byte.

HRT-711 User Manual
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4. Modbus Communication

4.1 Modul e Execution Process

When the HRT-711 module is started, it will perform the Initial mode first and then the Operation

mode.

(1) When HRT-711 runs under Initial mode, it will execute all initial command and the HART LED
will flash.

(2) When HRT-711 runs under Operation mode, it will execute all polling command automatically
and the HART LED will always on.

4.2 Modbus / HART Mappi ng Table

Users can access the HART device by using these Modbus address defined by HRT-711 module.
These Modbus address can be divided into two parts as below.

(1) Input Data Area (FC04)

(2) Output Data Area (FC06, FC16)

[ Note ]
The meaning of every Modbus address in the below table is based on 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

4.2.1 Input Data Area —User CMD Data

Modbus Addr Modbus Addr Descrintion
(Hexadecimal) (Decimal) P
0Ox0~1F3 0~499 User CMD Data
4.2.2 Input Dat a Area —Module S tate Data
Modbus Addr Modbus Addr Description
(Hexadecimal) (Decimal) P
High Byte Low Byte
Ox1F4 500 Module request Module state
command count® machine("
High Byte Low Byte
Ox1F5 501 Module receive error | Module receive
command count® command count®
HRT-711 User Manual Version 1.05 Page : 22
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Modbus Addr Modbus Addr Descriotion
(Hexadecimal) (Decimal) P
High Byte Low Byte
Ox1F6 502
E/Ioor:rl::znedrricr)mrdex(‘” Module error status®
Ox1F7~1F9 503~505 Reserved

NOTE 1 : The module state machine represents current state of command handling. The

meanings of the states are shown in the following table.

Value Status
0 Idle
1 Waiting to send HART command
2 Sending HART command.
3 Waiting to receive HART data
4 Receiving HART data.

NOTE 2 : In HRT-711, the module request and receive command and error count are used
1 byte respectively. Each request, receive or error will increase this byte until
256, then the value will start from 0 again.

NOTE 3 : The module error status records the latest error status. The status is shown as

following table.

Value Error Status
0 No error
1 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
The communication with HART slave device has some error and the
° error messages are recorded in the responses codes

NOTE 4 : The module command index records the latest command index. There is no error

occur when this byte is 255.
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4.2.3 Input Dat a Area —Default CMD 0 Dat a
The HRT-711 will automatically add two default commands, CMD 0 and CMD 3, when add
a HART device. The following table represents the default CMD 0 data Modbus address

mapping.
Modbus Addr Modbug Addr Description
(Hexadecimal) (Decimal)
0x1FA~200 506~512 Default CMD 0 input data of Module 0
0x201~207 513~519 Default CMD 0 input data of Module 1
0x208~20E 520~526 Default CMD 0 input data of Module 2
0x20F~215 527~533 Default CMD 0 input data of Module 3
0x216~21C 534~540 Default CMD 0 input data of Module 4
0x21D~223 541~547 Default CMD 0 input data of Module 5
0x224~22A 548~554 Default CMD 0 input data of Module 6
0x22B~231 555~561 Default CMD 0 input data of Module 7
0x232~238 562~568 Default CMD 0 input data of Module 8
0x239~23F 569~575 Default CMD 0 input data of Module 9
0x240~246 576~582 Default CMD 0 input data of Module 10
0x247~24D 583~589 Default CMD 0 input data of Module 11
O0x24E~254 590~596 Default CMD 0 input data of Module 12
0x255~25B 597~603 Default CMD 0 input data of Module 13
0x25C~262 604~610 Default CMD 0 input data of Module 14
0x263~269 611~617 Default CMD 0 input data of Module 15
4.2.4 Input Dat a Area —Default CMD 3 Normal Format Dat a

When configure HRT-711 default CMD 3 to normal format, the data of Modbus address for

each HART device is shown as following table.

Byte O Byte 1 Byte 2 Byte 3 Byte 4
Unit Primary Variable of HART device (In IEEE 754 format)
Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
Unit Secondary Variable of HART device (In IEEE 754 format)
Byte 10 Byte 11 Byte 12 Byte 13 Byte 14
Unit Tertiary Variable of HART device (In IEEE 754 format)
Byte 15 Byte 16 Byte 17 Byte 18 Byte 19
Unit Quaternary Variable of HART device (In IEEE 754 format)
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Modbus Addr Modbu_s Addr Description

(Hexadecimal) (Decimal)
0x26A~276 618~630 Default CMD 3 Normal Format Data of Module 0
0x277~283 631~643 Default CMD 3 Normal Format Data of Module 1
0x284~290 644~656 Default CMD 3 Normal Format Data of Module 2
0x291~29D 657~669 Default CMD 3 Normal Format Data of Module 3
0x29E~2AA 670~682 Default CMD 3 Normal Format Data of Module 4
0x2AB~2B7 683~695 Default CMD 3 Normal Format Data of Module 5
0x2B8~2C4 696~708 Default CMD 3 Normal Format Data of Module 6
0x2C5~2D1 709~721 Default CMD 3 Normal Format Data of Module 7
0x2D2~2DE 722~734 Default CMD 3 Normal Format Data of Module 8
0x2DF~2EB 735~747 Default CMD 3 Normal Format Data of Module 9
0x2EC~2F8 748~760 Default CMD 3 Normal Format Data of Module 10
0x2F9~305 761~773 Default CMD 3 Normal Format Data of Module 11
0x306~312 774~786 Default CMD 3 Normal Format Data of Module 12
0x313~31F 787~799 Default CMD 3 Normal Format Data of Module 13
0x320~32C 800~812 Default CMD 3 Normal Format Data of Module 14
0x32D~339 813~825 Default CMD 3 Normal Format Data of Module 15

4.2.5 Input Dat a Area —Module Error Record Dat a
The HRT-711 records the latest 3 error when HART communication has error. These 3
records are put in the module error record. The format of each record is shown as following

table.
Byte 0 The length of send data
Byte 1~53 The record of send data
Byte 54 The length of receive data
Byte 55~109 The record of receive data
Byte 110~113 The time stamp record
Byte 114~115 Reserved
Modbus Addr Modbu§ Addr Description
(Hexadecimal) (Decimal)
0x33A~373 826~883 Module Error Record 1
0x374~3AD 884~941 Module Error Record 2
Ox3AE~3E7 942~999 Module Error Record 3
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4.2.6 Input Dat a Area —Default CMD 0&3 S tatus Data

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 low byte of the 1000 is 0x00
and the high byte of the 1000 is 0x01. It means the error status of Default CMD O is
0x00 and the error status of Default CMD 3 is 0x01 in Module O.

High Byte Low Byte

CMD 3 Status | CMD 0 Status

Modbus Addr Modbu_s Addr Description

(Hexadecimal) (Decimal)
Ox3E8 1000 Default CMD 0&3 status of Module 0
O0x3E9 1001 Default CMD 0&3 status of Module 1
Ox3EA 1002 Default CMD 0&3 status of Module 2
O0x3EB 1003 Default CMD 0&3 status of Module 3
Ox3EC 1004 Default CMD 0&3 status of Module 4
O0x3ED 1005 Default CMD 0&3 status of Module 5
Ox3EE 1006 Default CMD 0&3 status of Module 6
Ox3EF 1007 Default CMD 0&3 status of Module 7
O0x3FO0 1008 Default CMD 0&3 status of Module 8
Ox3F1 1009 Default CMD 0&3 status of Module 9
O0x3F2 1010 Default CMD 0&3 status of Module 10
Ox3F3 1011 Default CMD 0&3 status of Module 11
Ox3F4 1012 Default CMD 0&3 status of Module 12
O0x3F5 1013 Default CMD 0&3 status of Module 13
O0x3F6 1014 Default CMD 0&3 status of Module 14
Ox3F7 1015 Default CMD 0&3 status of Module 15

0x3F8~419 1016~1049 | Reserved

4.2.7 Input Dat a Area —User CMD Error S tatus

The HRT-711 supports maximum 100 User CMDs. The index of the User CMD is from 0 to
99. Each Modbus address represents two User CMD statuses.
Ex: If the value is 0x0200 for the MB address 1050, then the low byte of the 1050 is 0x00
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and the high byte of the 1050 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.

Modbus Addr Modbus Addr Descriotion
(Hexadecimal) (Decimal) P
0x41A~44B 1050~1099 User CMD Index 0~99 error status
4.2.8 Input Dat a Area —Module Hardware Dat a
Modbus Addr Modbus Addr Description
(Hexadecimal) (Decimal) P
0x44C~44D 1100~1101 Module ID (An ASCII value to represent HART)
Module Name (An ASCII value to represent the
O0x44E~455 1102~1109
16-byte module name)
Module Firmware Version (An ASCII value to
0x456~459 1110~1113
represent the 8-byte firmware version)
0x45A~47D 1114~1149 Reserved

4.2.9 Input Dat a Area—Through Mode Da ta

Modbus
Modbus Addr o
(Hexadecimal) Ad_dr Description
(Decimal)
High Byte Low Byte
Ox47E 1150 Receive count in Send count in
through mode through mode
High Byte Low Byte
Ox47F 1151 Receive error count
Reserved :
in through mode
0x480 1152 Receive length in through mode
0x481~50E 1153~1294 | Receive data in through mode
0x50F~513 1295~1299 | Reserved

4.2.10 Input Dat a Area —Default CMD 3 Simple Format Dat a

When configure HRT-711 default CMD 3 to simple format, the data of Modbus address for

each HART device is shown as following table.

Byte 0 Byte 1 Byte 2 Byte 3
Primary Variable of HART device (In IEEE 754 format)

Byte 4 Byte 5 Byte 6 Byte 7
Secondary Variable of HART device (In IEEE 754 format)
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Byte 8

Byte 9

Byte 10 Byte 11

Tertiary Variable

of HART device (In IEEE 754 format)

Byte 12

Byte 13

Byte 14 Byte 15

Quaternary Variable of HART device (In IEEE 754 format)

Modbus Addr Modbu_s Addr Description

(Hexadecimal) (Decimal)
0x514~51D 1300~1309 | Default CMD 3 Simple Format data of Module 0
0x51E~527 1310~1319 | Default CMD 3 Simple Format data of Module 1
0x528~531 1320~1329 | Default CMD 3 Simple Format data of Module 2
0x532~53B 1330~1339 | Default CMD 3 Simple Format data of Module 3
0x53C~545 1340~1349 | Default CMD 3 Simple Format data of Module 4
0x546~54F 1350~1359 | Default CMD 3 Simple Format data of Module 5
0x550~559 1360~1369 | Default CMD 3 Simple Format data of Module 6
0x55A~563 1370~1379 | Default CMD 3 Simple Format data of Module 7
0x564~56D 1380~1389 | Default CMD 3 Simple Format data of Module 8
0x56E~577 1390~1399 | Default CMD 3 Simple Format data of Module 9
0x578~581 1400~1409 | Default CMD 3 Simple Format data of Module 10
0x582~58B 1410~1419 | Default CMD 3 Simple Format data of Module 11
0x58C~595 1420~1429 | Default CMD 3 Simple Format data of Module 12
0x596~59F 1430~1439 | Default CMD 3 Simple Format data of Module 13
0x5A0~5A9 1440~1449 | Default CMD 3 Simple Format data of Module 14
0x5AA~5B3 1450~1459 | Default CMD 3 Simple Format data of Module 15

4.2.11 Output Dat a Area

HRT-711 User Manual

Modbus Addr Modbus Addr Descriotion
(Hexadecimal) (Decimal) P
0x0~1F3 0~499 User command
High Byte Low Byte
Ox1F4 500 Reset module
Reserved )
state function
High Byte Low Byte
Ox1F5 501 Auto Polling
Reserved f @)
unction
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High Byte Low Byte
Ox1F6 502 The index of trigger | Output Trigger
command® function ©®
Ox1F7~1F9 503~505 Reserved
0x1FA~76B 506~1899 Reserved (For Module Configuration)
High Byte Low Byte
0x76C 1900 Channel selection
Reserved .
in through mode
0x76D 1901 Send data length in through mode
Ox76E~7FB 1902~2043 Send data in through mode

NOTE 1 : When write the value greater 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. To complete reset procedure, user has to
write 0 to this field.
NOTE 2 : When set the value to be 1, the module will execute all HART polling commands

automatically.

NOTE 3 : 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).
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4.3 Through Mode

In this mode,
steps.

users can send and receive the HART command directly. Please refer to the below

Step 1 : Set the Channel to 0. (Through Mode just support channel 0) [Address : 1900, Low

Step 2 :
Step 3 :

Step 4 :

Step5:
Step 6

Step 7 :
Step 8

Byte]

Set the Send length [Address : 1901]

Set the HART command data. [Address : 1902~2043]

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

Set the Auto Polling to 0. (In this mode, Auto Polling function can not be enabled.)
[Address : 501, Low Byte]

Set the The index of trigger command to 255. [Address : 502, High Byte]

Get the receive count from Receive count in through mode [Address : 1150, High
Byte] and error count from Error count in through mode [Address : 1151, Low Byte].
Change the Output Trigger function value. [Address : 502, Low Byte]

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 [Address : 1153 ~ ] according to
receive data length. [Address : 1152]

(If the Error count in through mode is different than the last value, it means it can not receive

any data.)
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5. Utility

5.1 .NET Framework Inst allation

The Utility for HRT-711 needs .NET Framework to run. The version of .NET Framework to

execute Utility has to greater than 2.0. If users do have this, please ignore this section and jump

to section 5.2.

Microsoft .Net Framework Version 2.0 :
http://www.microsoft.com/downloads/details.aspx?FamilylD=0856eacb-4362-4b0d-8edd-aa
b15c5e04f5&DisplayLang=en

The .NET Framework install steps are shown in the below :
Step 1 : Press the Next button.

i-J dscronofl M1 | ramework 2.0 Saiup

a2 il e ke

St

Frug wegt d mall Qunds eony Fwonph @ ey i sl poesa.

=)

Step 2 : Check the “l accept the terms of the License Agreement” and click Install button.

da Migrenedt NE 1 Framewerk 7.0 Setup

|

:ird Linrs | wrae foge e -

SOROGIFT ROF T SUPPLDENTS, IO TR
MRS T KT FREPTWCY [ 0

pPioroalT, Coopornfr Lr et o e g e, rea of s A dete ) oecass B
T N Y T R T e B e e e e
moftrws (the el Vo Pty e H usileeent . T ey P i I F i o
L e L L e LT T P e
besindy incermaed g of Bha il g

-

e
By g "1 acepd e bovwn of thee Lcerod Agroomert” and protbedieg he s the

proguat, | inde s el § vave resd, uidormagd, B sgredd 1o The o oF e Brej el
Lomras Agresmprd

[L'-'Iﬁmpt he Bempam Jmtlmw]
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Step 3 : After finishing the installation, press Finish button to exit.

ih Mdcronaf] MIT Framesori 2.0 S=iup

Setug Lonpleie

horoalt ST Framework 2.0 hai beon sucoessdully metalied.
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5.2 Install HRT-711 Utility

Step 1 : Download the installation file of HRT-711 Utility from the CD-ROM disk
(CD:\hart\gateway\hrt-711\utilities\) or the web site
(ftp://ftp.icpdas.com.tw/pub/cd/fieldbus cd/hart/gateway/hrt-711/utilities/)

Step 2 : Execute the HRT-711 Utility x.x.x.x.exe (x.x.x.x is the version of the install package) file

to install the Utility, and then click Next button.

1 Setup - ICEDAS BRT-T11 Deility E| EtE

Welcome to the ICP DASHRT-711
Utility Setup Wizard

This wall instad [CF DAS MR T-7 11 LRy wersson 1.0, 000 o yrour
compater

Tt w5 eenoenmeredtd Ehat vou chosn o other applcations befons
contrusng.

Clok Meset b conbings, of Cancel bo ealt Sefup,

Step 3 : Click the Next button to continue. If you want to change the installation destination, click

Browse button to select the installation path.

1! Setup - ICPDAS HRT-T11 Melity

Sefect Destinakion Locakion
Whieee should [CP DAS MR T-T11 Lty be installed?

_._J Satup vl netall 10P DS HAT-711 LRiley inko the Follovang Folder,

T conkings, chck Bext, IF vous weoidd Be 1o select & (fFerent folder, chok Browves

Bowse... |

A loast 3.6 ME oF froe disk space ks regquined.

| =ack ]|qﬂe¢) |! [
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Step 4 : Choose the name and the path to install in the Start Menu, and then click Next.

1! Setup - ICP TAS BRT-711 Mellity

Seleck Staet Menu Fobder
Wheee should Sehup place the program’s shoatouts?
Setup will create the program's stortouts in the Folloveng Start Meva foldes,

T conbings, clck Bk, TF you weoold e b select 3 (fferent folder, dick Brows,

[ < fack ]| Heat = |[ Cahesl ]

Step 5 : Click Install to start installation

fia’ Setup - ICP TAS HRT-711 Meility

Ready bto Install
Setup is now ready bo begin instaling TP DAS HET-T11 Dty on your compobes

Ok [rectall bo ot with the retallation, o chok Back ¥ 0id vaifil bo révissy Gr
chaanes arey seltngs,
Deestinuation kocation:

CICPOASTHARTHRT-711 Lty

Taet Manua foddar;
[CPOAS

[ cmsdk J[ pmad ] [ conest |
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Step 6 : Wait the installation finish, then check
Finish to complete the installation.

il Setap - ICP DAS ART-711 Melicy

Installing
Ploass wat while Sebup mstalls BOP DS HRLT-711 Lty on your compater,

Extracting fles.,,
CICPOASIHARTYHRT-711 LtikyiPatch Nobe.tat

|i LI LI LI LI L L L)L) I_4

Litility Setup Wizard

it aliadd oond
Chek Firizh bo et Ssthug,

[] by Pt st Baxt

“View Patch Note.txt” if you want and click

12! Setap - ICF DAZ HRT-T11 Mrility =] r_"l_ %

Completing the ICP DAS HRT-711

Setup has fintshed instaling JCF DAS HRLT-711 Ltlty on your
compuibar, The spplcstion may be lsunched by delecting the

Finish
Step 7 : Users can execute the Ultility in the following path.
Windows XP
CET
LR E TR =~ 11 _Teead
- i | B OHRT-M Uiy
i el 1r.I.:-_I-:;:I.'F [-.I.SE"RT-'.I:1_I.'-5'.‘.}-

Windows 7
ICPDAS
HART
GATEVIAY
HET-T11
med HRT-T11 Uty
Patch Mote
o Uniratall 2P BAS HRT.S
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5.3 Introduction of Utility

The HRT-711 has, Ethenet and HART, two interfaces. The Utility can configure these two
interfaces. Users have to choose which interface to configure in the first form of the Utility. User
can click the figure to choose interface. The detail of the configuration of these two interfaces will

be discuss in the following section.

=) 00

Please click the following figure for related configuration

HART

W Toobu s

5.4 Confi guration of Ethernet

The Ethernet interface of HRT-711 handles the Modbus/TCP and Modbus/UDP protocol. Users
have to configure the interface for appropriate configuration (IP, Sub-net mask:--etc) for using.

Click Search Servers in this form to search all ICPDAS devices.

o whearch [Ebdy [ «1 009, Ocp 24 01 3]
Ba faeer Jooh

| Name  Alias | IP Address  Seb-net .. | Galgway  MAC Address | DHCP

ﬂ Search Servers | E Welb | ﬁ:dt

The HRT-711 will list in this form after searching. If the HRT-711 does not list in this form, please

check the network connection or the power of the HRT-711.

Bl Zerewr Jook

I Mamc hlias 1P Address Sub-net M. Galoway MAL Address

|HFIT I HAT-MT 9L 1682550 P55.256.0.0  192.168.0.1 B0 e DHER
I L " s b C

|
e X i = - e . & A e " .-

E E:nrdﬁemni E Wb | Exit

Imm
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Users can configure the network parameters by double clicking HRT-711 in the list. Users can
modify the parameters to appropriate setting for users’ application, then click OK button to
apply the new setting.

Sersed Hame = HAT-T11
Bace: [orF =] e [ATTI0 7 Chars)
Phddress: I3z aERTEE [TIT-o
Sub-nel Magk | TEEISE D Wamingll
ARRCILR S Contad yeur Hetweik Laksiibatol b get
fakrwy | L ATTT ] cnried configuation helor amy changhug!
| aK, | Cancel |

After assigning parameter, user can click Exit to exit the Network Configuration form.

5.5 Confi guration of Modbus to HART

The HRT-711 is the Modbus/TCP and Modbus/UDP to HART gateway. It not only has to
configure the Ethernet but also the HART interface.
NOTE : Before configuring HART interface, users have to switch the Init Mode switch to Init then

power cycle the HRT-711.

5 = of

Commumication Device Dievicn
GaltEngs Infoqmaion Corfigumbion

Fleaoe make sum you have swaich to Tt Mode™ ;
Then power ovcle the HET-T11

L
B

Deatlaals Addies Drevce
Cragput Dl Hap Dhiagmoatic

o e

HG Tool Version 1.6.0 Copyright (C) 2012 by ICP DAS

Supported Modules: HRT-710, HRT-711

The HART configuration form can devide into 5 parts. These 5 parts are Traffic Light, Current
Config Module Name, Connection Status, Connection Controll and Tools. The following section
will describe each part and functionalities.
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5.5.1 Traffic Light

Sign Status
% The Com port of PC has not opened yet
% The Com port of PC has opened and tried to connect to the module
E The PC connects to module successfully

5.5.2 Current Config Module Name
The Current Config Module Name displaies the current module name to configure. This
Utility also supports HRT-711. So, the Current Config Module Name helps users to know

what module is under configuring.

5.5.3 Connection Status

Figure Status

"&_:& ‘ The Com port of PC has not opened

W‘i The Com port of PC has opened and tried to connect to the
-~ '—i

module

r:y,;—’ ' The PC connects to the module successfully

5.5.4 Connection Control

Button Function

When clicks this button, the PC will open the Com port

.y Connect

and try to connect to the module.

When clicks this button, the PC will break the connection

[ X Disconnect

of the module and close the Com port.

5.5.5 Tools
The Utility contains many tools for configuration and debug. The following table lists all

tools and its functionalities.

Tool Functionality

Communication Setting

The Com Port setting for the PC

Cormummnication
Settings
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Tool

Functionality

Device
Information

Device Information
Display the configuration of the device

Device Configuration
Change the configuration

Defanlt
Crutput Data

Default Output Data
The configuration for boot-up default output of User
CMD

Address Map
Display the Modbus Address mapping of User CMD

Device Diagnostic

Display current status of HART command of the module

Through Mode
Send/Receive the HART command

Format Translation
Translate Packed ASCII and IEEE 754 format
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5.5.5.1 Communication Settings

User can choose what device to configure. In this manual, please select HRT-711 in
the dropdown list, and then select the Com Port number connected to HRT-711.

Com Foxi Setting

Device : [HRT-T11 |
Betting

Fortlfum: (COMI

0K | [ Cancel
5.5.5.2 Device Information
Device Information EJ E]|E|@
= HRT-T11 Ttem Value
System
{ HART Devize 0 Moadaly Hame Rystem
Defanlt CHD{0) [ - System Info - ]
Defanlt CMD{3) HART Device Count 1
User CMD(1) User Crnd Cownt 11
User CMD(Z) Comnd Toterrval (ms) 1000
User CMD{E) Crmnd Timecnt (ms) 1000
Usar CMD(12) Auto Polling Enahle
User CMD(13) Retry Count 3
Veer CMDULD [ -+ ModbusInfo - 1
User CMD(15) B ‘Mod o
User CMD(LE) wep Mode one

User CMD(17)
User CMD(18)
User CMD(19)

It shows the configuration of the 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 following table.

Node Mouse Behavior

HRT-711 Left Click Display configuration

Left Click | Display configuration

System | Glick® | Generate Pop-up menu Basic Operation and Advanced
9 Operation

DS\//?CF;ZTN Left Click | Display configuration

Default Left Click Display configuration

CMD (N) | Right Click® Generate Pop-up menu Basic Operation and Advanced
9 Operation

User Left Click | Display configuration

Generate Pop-up menu Basic Operation and Advanced

CMD (N) - ik
Right Click Operation

(1) When right clicking the item of System, it will generate a pop-up menu. The
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functionalities of the menu will describe below :

B Basic Operation

System 10 Data @'E'@

Sastern Cutput

status reset : | Digable v

auto polling : Enable ) v

manual trigger ;

trigger index of vser command (0~255); (0

Sarstermn Input

State Machine : 10 IDLE

Request Count : 160

Response Count : 160

Error Count : 0

Error Status : No ermor

Eror index of nger command : 255
[opee |

System Output

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

When set the item to Enable, the module will execute all HART polling

auto polling
commands automatically
manual When set the item to Enable, the module will execute the user command
trigger once according to the value of trigger index of user command field
trigger index | |f users want to execute user command by manual mode, users must set
cc())rfnl:r?:;d the index value first
Send Data | When click the button, it will update data in the System Output area to
button module
System Input
Mial,;[ﬁ]e It will show the state machine of module
Rggﬂﬁtst It will show the request count of HART UserCmd
Recsglj):tse It will show the response count of HART UserCmd

Error Count

It will show the response error count of HART UserCmd

Error Status

It will show the error status of HART UserCmd

Error index of

It will show the latest HART UserCmd that has error happened. If the

user
command | index value is 255, it means no error happened
L;E?gf When click the button, it will update System Input data from the module
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B Advanced Operation

£ [E10 o
i}

0
]

il bl el a

o i

Lnput Data

Addr  C1

4
10-13 [
20-29
30-39 |

40-49
= |

== o

Output Data

It has 6 bytes data. When click the Send Data button, it will send the output data to
module. (Modbus Address: 500~502 in Output Data Area)

Input Data

It has 6 bytes data. When click the Update button, it will update the data from module.
(Modbus Address: 500~502 in Input Data Area)

(2) When right clicking the item of Default or User CMD, it will generate a pop-up
menu. The functionalities of the menu will describe below :
B Basic Operation
In this function, only supports HART command 0, 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).

Command 0 IO Data Command 6 10 Data

Information : Read Tnigue Identifier Information © Write Polling Address-Fequest
Manufacturer : Hartmann_snd_Brawn2d) Device Type Code : 133 Polling address (015 : D |
Preambles Number : 7 Command Set Revision: 5 - -
Tramsmitter Revision : 2 Software Revision : 11 Send
Hardware Revision : 8 Flag: 2 Information : Write Polling Address-Responss
Device ID 723522 Polling address - a

[Show Long Frame Address | | Update

B Advanced Operation
Users can wirte/read HART command/response via this form. In this form, there
are two buttons Send Data and Update. When click the Send Data button, it will
send the output data to the module. And when click this button, it will update the
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input and output data from the module.

NOTE : About the Input data area of user command, the first 2 bytes are response
code1 and code2 of HART command and the left bytes are the HART

command data.

10 Data

Color
available

Ciput Data

Module name © Defanlt CMD)

wavalshle Wl slectd

Addr

Input Data

Addy

5.5.5.3 Device Co nfiguration

Device Configuration EI Q'E'@

= HRT-711
Systemn

= RT Diervice 0

Defanlt CMD(I)
Defanlt CMD(3)
User CMD(1)
User CMD(2)
User CMD(6)
User CMD(12)
User CMD(13)
User CMD(14)
User CMD(15)
User CMD(16)
User CMD{17)
User CMD(18)
User CMD(19)

Ttem
Module Name

[ --- Sxstem Info --- ]
HART Device Count
Tzr Cmd Count
Crnd Interval {ms)
Cnd. Timeout {ms)
ALty Polling

Retry Comnt

[ --- Modbug Info --- ]
Swap Made

Cperation

Valug
Sustem

1

11
1000
1000
Enable
3

Hone

[ Load From Fils ] [Load From Device ] [ Load Defanlt Setting

[ Save o File ] [ Sawve to Device ]

It will show the system configuration of HRT-711 and users can also configure

HRT-711 here. When clicking the left items, it will show the corresponding item

information in the right side of window. The following is detailed description.

Node Mouse Behavior
HRT-711 Left Click | Display configuration
System Left Click | Display configuration
HRT-711 User Manual Version 1.05 Page : 43

Copyright © 2017 ICP DAS Co., Ltd. All Right

s Reserved E-mail: service@icpdas.com




K Atnant MHXVHUPUHT - ochbmumanbHbIX npeactaeutenb B PO u CHI
+7(495)109-02-08 sales@bbrc.ru www.bbrc.ru

Right Click™ | Generate Pop-up menu Edit and Add Module

HART
Device N

Left Click | Display configuration

Default

Left Click Display configuration

CMD (N)

Right Click® | Generate Pop-up menu Edit Delete and Add Command

User

Left Click | Display configuration

CMD (N) | Right Click® | Generate Pop-up menu Edit and Delete

(1) When right clicking the item of System, it will generate a pop-up menu. The

functionalities of the menu will describe below :

W Edit

System Edit

Sarstern
Crod Interval (75-65535 ms) : ([ |  Timeout Value (305-65535 ms) - (1000 |
Avtn Polling ; | Ensble v Retry Cownt {0-5) ; |3
Modbus Setting:

Swap Mode : Hone |

It is used to set the communicating parameters of HART and Modbus and

described as below.

System

Cmd Interval

The polling interval of HART Cmd

Timeout Value

The timeout value of HART Cmd.

Auto Polling

If the function is enabled, the HRT-711 will execute all HART polling

Cmd automatically.

Retry Count

When HART comm. error happened, the HRT-711 will re-send the
HART Cmd for Retry count times.

Modbus Setting

Swap Mode

It is used for the format of the word data in Modbus. The option are
None / Byte / Word / W&B.
Ex : 2 words data (0x1234, 0x5678) from HRT-711. Users can set the

swap mode for different data format.

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

B Add Module

Module Edit

Module

Channel: [0 | Auto Contigure : |Disable v Frame type :  |Long V_'

Master type Pr].maryMaster v | Network mode ,Mulhdmp v: Address U |

Presmbles: (5 Crnd Omade :  [nitial v | Cmd 3 mode : |Polling vl
Tnigue Identifier

i

Manufacturer [D : | | Device type | Device ID

It is used to set the communicating mode for HART devices and described as
below.

Module

Channel 0~7. (Only channel 0 supports now)

If enables this function, the HRT-711 will detect the frame type,

address, preambles, manufacturer ID, device type and device ID of
Auto

Configure HART device automatically

Warning : If enables this function, just supports HART Point to Point

mode

Frame type | Short or Long frame

Primary or Secondary Master

Master type ) _
Warning : In general, the HRT-711 should set to the Primary Master
Point to Point or Multi-drop mode.
Network . C o
mode Point to Point : Only one HART slave device in HART bus

Multi-drop : More than one HART devices can be in HART bus

0~15-
Address Warning : If the address of HART device is 0, it means in Point to

Point mode

Preambles 5~20

Cmd 0 Mdoe | Disable(1) / Initial(2) / Polling(3)

Cmd 3 Mdoe | Disable(1) / Initial(2) / Polling(3)

Unique Identifier
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If the frame type of HART slave device is long frame, users can
Auto Get . : . :
Unique ID enable this function to get unique ID automatically by short frame

address

Manufacturer | Users can set the manufacturer ID for HART device. If the frame type

ID is short, users can omit this setting
Users can set the device type for HART device. If the frame type is
Device Type
short, users can omit this setting
Users can set the device ID for HART device. If the fram type is
Device ID

short,users can omit this setting

1. Disable : The HRT-711 will not execute the default HART Cmd
2. Initial : The HRT-711 will execute the default HART Cmd automatically when in
Initial mode.
3. Polling: The HRT-711 will execute the default HART Cmd automatically when in
Operation mode.
(2) When right clicking the item of HART Device N, it will generate a pop-up menu.
The functionalities of the menu will describe below :
W Edit
Same as the selection Add Command in the pop-up menu when right click System,
please refer to that section.
M Delete
Delete current selected module
B Add Command

Command Edit =19
Comumand
Commrmsnd Num, ;|1 | Mode: [Polling »|  Format: Nommal M|
In Size : 7 1 Outfiza: |0

It is used to set the communicating parameter for HART User CMD. The details
are described as below :

Command
Command Set the HART command number
um
Mode Initial™ / Polling® / Manual®
Format Normal® / Simple® (Data exchange format between HART and
HRT-711 User Manual Version 1.05 Page : 46

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



K Atnant MHXVHUPUHT - ochbmumanbHbIX npeactaeutenb B PO u CHI
+7(495)109-02-08 sales@bbrc.ru www.bbrc.ru

Modbus)

Set the input data length of HART command.

Note: The size includes 2 bytes response code and data size of
HART command. (Ex: HART Cmd 0 = 2(response code) +12
=14)

In Size

Out Size Set the output data length of HART command.

. 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

. Normal : When read / write HART data by Modbus, the data format is HART
standard command format

5. Simple : When read / write HART data by Modbus, the data format is simple

A WO DN -~

format defined by HRT-711. The detailed description, please refer to the
Appendix B. (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.)
(3) When right clicking the item of User CMD (N), it will generate a pop-up menu. The
functionalities of the menu will describe below :
W Edit
Same as the selection Add Command in the pop-up menu when right click HART
Device N, please refer to that section.
B Delete
Delete current selected User CMD (N)

5.5.5.4 Default Output Data

It is used to set the default value for all UserCMD output data.
(1) 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.
When finished all configuration, click Save to Device button to apply all settings. (The
module will reboot when click Save to Device button)
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Defanlt Output Data (For Tser CMD) =
[ = HRT-T11 | Colar
o Swstem Available navailable For Current Cmd . selected

= HART Device 0
User CMD(1) Defanlt Taloe

. Ussr CMD(2)
. Ussr CMDIE)
. Tser CMD(12) 0.8
Tser CMD(13)

. Ussr CMD{14)
. User CMD{15)
2= AT fy

Addr i€l | B2 LC3 G4 |Ch | Bo ST | G810 E0 [0

u-luu'u.uuuij
i 5

0

o 0o o
]

0

0 :
.D..

0

0

- Ussr CMD{18)
. Ussr CMD{19)

Plesse input the number { 0-255 ) ; I

(0):4 Cancel

Cpe:

[Load From File ] [Load From Device ]

Save 1o File g Save 1o Device 1

—

5.5.5.5 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 Modbus Function Code 4.

(3) The data of Modbus AO table can be read by Modbus Function Code 3 and written
by Modbus Function Code 6 or 16.

NOTE : The Modbus address of the default command is fixed, so users can refer to

section 4.2 to get the address.

Address Map (Foxr Uzer CHD)

[ @ BRT-T11 | Color
S Basten available unavailable for current cimd . smlected
= HART Dewice 0
Teer CHMD1Y Modbus 40 Modbus AT
- Teer CWMDE
© Tser CMDE) Addr LB .HB_? Addr LB HE Q
Taer CHO(13)
CTeer CWMDO4) 1 1
i User CMD(L5)
. User CMD(16) 2 ?
Taer CHOLT) 3 3
©Teer CWMDOE)
. User CMD(1T) 4 4
5 5
i} 1]
7 7
a 8
a a
10 i0
1 ™ 1 v L
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5.5.5.6 Device Diagnostic

It is used to show the status of HART command in the HRT-711.
(1) Click the left User CMD item and the icon of the item will show the status described

as below :
Figure Status
It means no error
! It means the command has never been executed

6 It means the command has error and the error

status shows at the right side of the window

J‘[ It means the item is selected

(2) Status Update button : Refresh the status of HART Cmd
(3) Record button : The HRT-711 records the latest error command and saves to

Record 1~3. Users can get these records by click Record 1, Record 2 and Record

3 button.
Device Diagnostic E ['__] |E §|
IIBIIIII.I.II:'?IIIIIIIIIIIIIIIIIIIII;eInIlIIIIIIIIIIIIIIIII‘FaIJJ;'eIIIIIIIIIIIIIIIIIII(l)II:
H Module Name Brsteim .
= HART Dereice [ H
© Default CHMD() atate Machine Wait to Receive .
€ Defanlt CMD() [ --- TTeer CMD - ] '
L User CMD(1) Request Count 0 .
L TTeer CMD) Rezponze Connt 1] .
e =
i User CMD(12) alest kool 0 Bror :
Error Index of Commsnd o E .
b User CMD(13) e o B :
i User CMD(14) :
L Uy CHMD5) .
L User CMD{16) :
L Uy CHMDOT) .
¢ User CMD(18) :
L Uaer CHMDOS) .
@ ..b.PITEHﬁ::I;l..................: T P e e e L e e L L PEEPED . .
[] tuato E - [ Record 1 ] [ Record 2 ] [ Record 3 ]'
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5.5.5.7 Through Mode

It is used to send / receive HART command directly. Users have to check the items
below before using through mode function.

(1) The RUN LED is always on.

(2) The auto polling function is disabled.

Here is an example to send / receive HART command O :

Step 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.

Step 2 Click Update button to show the response of HART device.

Throngh Mode [Z]I: E'

Bend Diata
Channel : |EI w |

iFFFFFFFFFFEIEEEIEIEIEIEI |[ Hend ]

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

Feceive Diata

Feceive Cownt : 1
Error Count : 0
Receive Length : 24
Recetve Data
(1%FF 0xFF 0xFF 0xFF 0xFF Ox06 Ox30 0x00 0:0E Ox00
(00 0xFE 016 O35 0xd07 005 002 0xd0B 008 002
0xd]B D04 Ot Oxd 7
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5.5.5.8 Format T ranslation

Here we provide some tools for HART communication. Packed ASCII Translate tool

can convert Packed ASCII into ASCII format. IEEE754 Translate tool can convert
IEEE754 into byte format.

Features Description

It can be used to convert between Packed ASCIl and ASCII format

Packed ASCIT Translate

[ Packed ASCIL 3 ] [ Packed ASCIIG | [Packed ASCI 12 ] ’Packed ASCII24 ]
Memg\e Packed LECI data
PaCked ASC” MaG == format ;- (%) decimal () hexadecimal
Translate #0: [53 |41 (40 [z [l [0 g0 FES
s (0 [#m [0 [#me [0 a0 |etdelo (et
#zl [mEl [Reh [eEn
siel | #m0 |Rem0 feanl e
IEEE754 Iranslate
IEEE 754 float Eiyte dats
IEEE 754 Translate ;

format: () decimal (%) hexadecimal
[100.72
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6. FAQ

Q01 : How to add HART devices to HRT -711?
1. Add first HART device: (Ex: Add ABB AS800 HART device)
[ Step 1] Connect to HRT-711 and use “HRT-711 Utility” to start configuration
(1) Select HART in the first page of the Utility and switch operation mode to Init.

Please make sure you have switch to "Tnit Mode"
Then power cycle the HRT-711.

FPleaze click the following figmre for related configuration

HART

-‘?_’ﬂadbu&

(2) Selecting device to HRT-711 and switching to appropriate com port in the

Communication Setting, and then click OK
(3) Click the “Connect” button to connect HRT-711 module
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Device : |HET-711  »
Setting

Port Hwm ;| CORIT -

HG Tool Version 1.6.0 Copyright (C) 2012 by ICPDAS
Supported Modules: HRT-710, HRT-711

[ Step 2] Deleting the default HART device setting in HRT-711
Once successfully connected to HRT-711, the traffic light indicator will change to green (*)

to indicate that the Ultility can start configuring HRT-711. Now, users will need to delete the

default configuration by clicking Device Configuration option on the right side of the Utility.

Follow the figure below to delete the default configuration for preparing add a new HART

device.

= HRT-711

.De Edit

- EH Delete

T« Add Command

.. [TaErremrrs Ty

- Tser CMD{12)

- User CMD{13)

® - User CMD(14)

N . User CMD{LS)
Q Y - User CMD(16)
. User CMD{17)

: . User CMD(18)
Cnn?gjfjﬁm - Tser CMDI{19)

HRT-711 User Manual
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[ Step 3] Add the new HART device setting
Users can now adding new HART device by right clicking System item.

-

Device Configuration

Buto Get Tnigue [D
Manufactorer ID ;22

Device Type 122

Devipe D ¢ 723522

=-HET-711
..... R
Add Module
II-f\l-.-a'nm' Module ——— - I.EJ I. =L é]w

[¥] Easy Mode
Module

HARTCh : O Anto Confignre | | Enable Frame Twpe | Long
Master Type © |Primary Master = | Network Mode : Address; 0

Preambles: = Cmd 0 Mode : Tnitial Cmd 2 Mode = Folling

Mnigne Identifier

he

[ Step 4] Save the HART device setting to HRT-711
(1) Click the "Save to Device” button to save the new HART device setting to HRT-711

-
Device Configuration

=
P N

=R -1l
- HART Device [
Defanlt CkDND,
i Tlefs kAT

Ttem Value
Module Name HET-711
Firmware Verson Y101

HRT-711 User Manual
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| Save to File | save to Dewvice | I
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2. Add more than one HART devices : (Ex : Add ABB AS800 (Addr=2

(Addr=1) HART devices)
[ Step 1] Follow the previous step to delete default configuration

[ Step 2] Add two new HART device setting

) and Foxboro I/A Pressure

The following figures are the settings for these two HART devices.

rNew tModule . lﬁj |. =)= -?3—]“
[¥] Eazy Made
Module
HAET Ch.: O Ao Configure | | Disahle Frame Trpe | Long
Master Type ;| Primans Mm| Wetwork Mode |W| Address ;1
Preanibles: |5 Cmd 0 Mode : Tnitial Cimd 3 Mode ;| Folling
Mnigue Identifier
Luto Get gue [D
M annfactnrer 10 ¢ (22 Device Type 133 Device ID 133522 .
. 0K || Cancel [_H

|9

rNew tModule . li] lﬂlihj
[¥] Eazy Mode
bodule
HART Ch.: 0O Anto Configure | | Dizahle Frame Tvpe ; Long
Mazter Tyvpe : | Primany Mml Metwork Mode |W Address; 2
Freambles: |5 Cmd 0 Mode ;. Initial Cmd 2 Mode : Polling
Mndgue [dentifier
I Aty Get Tndgue [0 p
Manufactorer [0 (22 Device Type © 133 Devipe IDV: 7243522
| 0K || Cawel [
]

b

[ Step 3] Save the HART device setting to HRT-711

(1) Click the "Save to Device” button to save the new HART device setting to HRT-711
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i T 3 B |
Device Configuration n Lﬁ‘;}.l l == |ﬁ
=-HRT-711 Item Value
SMHLRT Device HART Device Narme HART Device 0
i Defanlt CMDD) HART Channel ]
i i Defanlt CHMDE3 Auto Configuration Tiizahle
H:A%TFETECEI\;D{D} Wetwork Multi-Dirop
i Defamlt
i P ble L. i I
.. Defanlt CMD(3) seani Langin . ]
Mazter Type Primary Mazter
Frame Twpe Long Frame
Module Address 2 :]
Anto Get Tndgue [D Enahle
Default Command () Initial |
Defanlt Command () Polling
Operation |
| Load From File | | Load From Device | | Load Defanlt Sefting |
| Hare to File | Bave to Device | |
N o ———
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Q02 : How to make sure th at HRT-711 gets the HART device data correctly ?
After adding HART device setting to HRT-711 module (refer to Q01), then users can follow the
following steps.

(1) Make sure HRT-711 and Utility are well connected and then click “Device Information” button

-

E Device Information

= HF’-' Item Value
S HART Device 0 Module Name HET-711

Dietsica . Default CMD(0) Firmyware Version V10
Information L Defanlt CRD(3)

[ Check I/O Dat a of the Default CMD(0) ]

(2) Right click the button on the “Default CMD(0)” item and choose the “Basic operation” option
to open the “I/O Data” screen of the “Default CMD(0)”

Device Information
=" H:R T-71 Ttem Value
. HART Device 0 Corunnad Wame Defanlt Ch
W [ folt CBATLATS HAR T Ciewire Tndew 0
b... Defanlt CMT] I_Basiv: operation 0
Advanced operation Initial
Warmal
Criad In Size 14
Crad Ot Size 1]
Crd In Address 1012
Crnd Ot &ddress 1]

(3) The following figure shows I/O Data of the “Default CMD(0)” is OK and NG

i = -
Command 010 Data | %:J l = |-35-_J

Information : Eead Tnigue Identifier

Mannfactorer ID Code :  Harbmann_and_Braon () Device Type Code 133

Preambles Number : T Tniversal Cmd Eeviton: 5

Device Cmd Eeviston : 2 software Fevisdon ; 11

Hardware Eevizion ; g Flagz 2

Diewice I ; Ta3522

[ Shiow Long Frame Address | | TTpdate |
e
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rCommandﬂIC} Data l@ | | = |-E:§-]1

Information : Eead Tnigue Identifier

Mannfactorer [D Code Device Type Code i}
Preambles Number : 1] Universal Cimd Eevisgon: 0
Device Cind Revidon: 0 moftware Revisdon 1]
Hardware Eevizion ; 1] Flagz 1]
Dievice [T : 1]
Show Long Frame Address | | Update | I

he

[ Check I/O Dat a of the Default CMD(3) ]

(4) Right click the button on the “Default CMD(3)” item and choose the “Basic operation” option
to open the “I/O Data” screen of the “Default CMD(3)”

-

Device Information
--HRT-711 THem Value
S HAR T Device 0 Commmmad Harme Default C1
i Default CHDIDY HART Device Index 1]
W 1ar 3
Basic operation "J:u:le Palling
Advanced operation |mmt Hommal
L) 3 1 i e 4 26
Crnd Ot 3ize 1]
Crnd Tn Address 1236
Cmd Out Address 1]

(5) The following figure shows I/O Data of the “Default CMD(3)” is OK and NG
[ Command 3 IO Data LQJ l'-":* T |i:_-r|

Information : Eead Domamie Variables and PV Cuormrent

PY Current  4.0007019042952338 PV 1 Unit kP4
PV 1 Value 0.000595302029174 PV 2 Unit depC
PY 2 Walue 26.001720654541 BY 3Tnit  Percent
PV 3 Talue 0.004336901855468 PV 4 Unit &7

FY 4 Value 0O

Anto Tpdate

i Btart Stop Tnterval (3 L | Update | |y
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i By
Command 3 IO Data l=<-:“‘> J l = |ﬁj
Information : Eead Domamic Variables and PV Cuorrent
PY¥ Cument O PV 1 Unit 777
PV 1 Walue O PV 2 Unit 77
P¥ 2 Value O BV 2 Unit 777
F¥ 2 Value O FYV 4 Unit 777
PV¥d Value 0
Anto Tpdate
| St Stop Inferval f5): L | Update

%

(6) After testing the 1/O data of the “Default CMD(0)” and “Default CMD(3)” , when the result is ok,
it means that the communication between HRT-711 and HART devices is ok.
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Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?
(1) Make sure that the connection between HRT-711 and HART device is good. (Refer to Q02)
(2) Set “Swap Mode” of system setting in HRT-711 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

r T 3
Device Configuration I.“:}J l =ANe X

=-HRT-T11 Hi Value
o). f| Edit Il | odule Nome System
Add Module
LT DT [ --- Barstermn Info --- ]
HART Device Count |
Tser Cmd Count 1]
Cmd Interval {ms) 1000
Crd Timeout {ms) 1000
Auto Polling Enable
Eetor Count 3
[ --- Modbus Info --- ]
Swap Mode MNone
Ciperation

| Load From Fils | | Load From Device | | Load Default Setting

| Save to File | | Zave to Device |

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

' T 5
System Edit . I.‘Q:}J l =[5 |ﬂE-J
Sarsterm
Cmd Intevwal (75-65535 ms) - 1000 Timeout Value (305~65535 ms) ; 1000
Luta Polling |Enﬂhle vl Retoy Count (05 & 2
Modbnz Sething

Suap Maode o | WEE -

'3

| Cance] |

Figure 3-2 Set “Swap mode” to be “W&B”
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[3] Click the “Save to Device” button to save the new system setting to HRT-711 like Figure

3-3
r© N
Device Configuration = | | ':'_‘_Jl S
= HART Device 0 Modnle Name System
. Defanlt CMD({T)
.. Defanlt CMD(3) 0 R W
HART Device Connt 1
Taer Crmd Count I
Cimnd Tnterval (s 1000
Cmd Timeout (ms) 1000
Auto Polling Enable
Retoy Connt 3 I
[ --- Modbus Info --- ]
[Swap Mode Word & Byte ]
Ciperation
| Load From File | | Load From Device | | Losd Defanlt Setting
| Have to File | [ Have to Devdce | ]
b - A

Figure 3-3 “Save to Device” function
(3) Read HART data by Modbus TCP from HRT-711.

[1] The HRT-711 provides the MB Address 1300 ~ 1459 (Default CMD(3)(S) Data for Module
0 ~ 15 in HRT-711 => 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-711, 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 Ultility and HRT-711 is disconnected.
<2> Make sure the HRT-711 is in the Normal operation. ( Set the “Dip Switch” on the back

of HRT-711 to be “Normal” and reboot HRT-711.)
<3> Set the “Display” mode to be “Float” format as Figure 3-4
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" - T TV
B podScan32 - ModScal j e E———
File Connection [Setup | View Window Help
[)[cs|d| ®[{  DataDefinition |
! l I I- Display Options b | ¥ | ShowData
: Extended + Show Traffic
= ModScal Text Capture Binary
Bb Capti H
Address: [131 e N _ Is: 430
Capture Off Unsigned Decimal :sponses: 430
Length: Iﬁ Reset Ctrs Integer Reset Ctrs |
Long Integer 3
Floating Point [ Most Significant Register First
Double Float » | ¥ | Least Significant Register First
Hex Addresses [

Figure 3-4 Modbus display format
<4> Fill the “IP Address” & “Port Number” and click “OK” button to connect to HRT-711, e.g.
Figure 3-5

7 = ™
Connection Details ﬂ

i

Connect [TEhg;
Remate modbusTCP Server LI

|P Address: |1 92168.255.3
Service Port,  |902

— Configuration

— Hardware Flow Caontrol

Baud R ate: I'I 15200 VI [T “wait for DSF from slave
[T “wait for CTS from slave
Wwiord Length; IB vI

DTF Contral:  [Disable =]

Pailty INDNE jv RT5 Caontral: IDigame j
Stop Bits: |1 vI Drelay ||:| mz after RTS befare

tranzmitting first character

Drelay ||] rng after last character

before releazing RTS

Pratocol Selections |

Cancel |

Figure 3-5 Connection parameters
<5> The CMD(3) data of HART device is successfully read, e.g. Figure 3-6
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-
B ModScan3? - ModScal

File Connection Setup Wiew Window Help

Dl=la| sl BES &l
EEEEEEEE]
e ModScal

Device 1d: | 1
Address: -1 301 : Number of Polls: 27
MODBUS Point Type Valid Slave Responses: 27
Length: [10 |04: INPUT REGISTER. ~ ~|
Reset Ctrs

31301: 3.9%938

31302

31303 —0.0013
31304;

31305: 25:7611
31306

31307: -—-0.0074
31308

31309:  0.0000

31310

Figure 3-6 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 3-7

B [iodScan3?2 - ModScal

File Connection 5Set View Window Help

D|E| &lo| ElEE 2|2

== ModScal

Device Id: | 1
Address: -1 11} - Mumber of Polls: 416
- MODBUS Point Type Valid Slave Responses: 413

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

<6> Check and modify Modbus Poll Address Base types and display formats like Figure
3-8.
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8% Modbus Poll - MbpollL

SEgs = W e

e

File Edit Connection Setup Functions [Display| View Window Help

DSW&|X|7|=alims

== e

Mbp

Tx=0Er=0:1D=1:F=03:SR=1(
Mo connection

Signed
Unsigned
Hex

Binary

Alt+Shift+S
Alt+Shift+U
Alt+Shift+H
Alt+Shift+8

FK Atnant UHXXMHUPUHT - ocpbmumanbHbin npeactasutens B PO u CHI

Alias 01300
0
1 2

@ o |~|on|w|o|w|w]

HRT-711 User Manual

olololalaolola

Long ABCD
Long CD AB
Long BA DC
Long DC BA

Float AB CD

¥ Float CDAB

Float BA DC
Float DC BA

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

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

Error Counters

Communication...

Fil

Figure 3-8 Address Base types and display formats
<7> Set the “Read/Write Definition” of Modbus Poll like Figure 3-9.
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%% Modbus Poll - Mbpolll = ||

File Edit Connection ISELLIpI Functions: Display View Window Heslp

DEE&E(X|[T |~ & 1 |i5061516172223|TC P T W2

Mbpoll === |
Tx=0:Er=0:1D=1:F=03:5R 3 Read/Writs Definition [
Mo connection =
| ‘“"f“"l 00000 || glaveip; 1 oK |
: [—c
- ! |}. Function: | 04 Fead Input Registers (3] | v| [ Cancel |
; I}. bddress; 1300 Protocol addreszs. E.g. 30017 -= 10
3 o Cuantity:
i I}_ Scan Fate: 1000 [rn] | Apply
h o Dizable
E I}. [ ReadMwrite Dizabled
— { [] Dizable an emor Beadfwiite Once
¥ o
= | Wigw
E I}. Rows
g o @10 (120 (050 (0100 ©) Fit to Quantity
[T] Hide tilias Columns [ PLC Addresses [Base 1]
[] &ddress in Cell [] Enron/Drariel Mode

Figure 3-9 “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 3-10

B rMedbus Poll - Mbpollt

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

O Eq' H-§| x |T=-| ,E-j_ -' | [L |”I]5 06 15 .15 17 22 23“| TC|“_§) kql

Mbpollt (===
[Tx = 60: Err = 0 ID = 1: F = 04: SR = 1000ms
# ° Communication Traffic -

| E wit | [ Continue J | Clear | | Save | | Copy J | Log | [

Tx:000-01 04 00 0O& 30 C5
Rx:001-01 04 14 00 00 40 B0 33 33 42 BC 00 00 42 BC 00
Tx:002-01 04 05 14 00 0& 30 C5
|Rx:003-01 04 14 00 00 40 80 33 33 42 BC 00 00 42 8C 00 (
|Tx:004-01 04 05 14 00 0& 30 CS
|Rx:005-01 04 14 00 00 40 80 33 33 42 BC 00 00 42 8C 00 (

Figure 3-10 Polling address from “Communication Traffic”

<8> Set the “Com Port” parameters and click “OK” button to connect to HRT-710 like

Figure 3-11.
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%L hModbus Pall - Mbpaollt

File Edit | Connection| Setup Functions Display Miew Window Help

DEE&E|X|F|=8]1 05061
|rg

516172223 |TC 2l | 7 W2

Mbpolll

==

Tx=0:Er=0:1D=1: F =03: SR = 1000m=s

Mo connection
All'asl

Connection Setup

Connection

| Serial Part

Senal Sethngs

| Profic UsE-to-5eria Commn Port (COM32) |

5

tode

115200 Baud. ~
BDatabits -

Mone Parity

1

@ RTU| 1 AsC

Response Timeout

1000 [mz]

Delay Between Polls

[ele|[v|a|v|s|w|[m|r o

|50z !

Stop Bit - Advanced... 20 (=]
Femote Modbus Server
IF addreszs or Mode M ame
Server Fort Eonhect Timeout @ [Py

3000

| sl IPyE

Figure 3-11 Com Port Parameters of “Modbus Poll” tool
<9> The CMD(3) data of HART device is shown like Figure 3-12.
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%L Modbus Poll - Mbpolll

File: -Edit- Connaction Setup  Functions: Bisplay: A
DEE&|x|7[= & 10506151
[ Mbpolll

Tx=746Er=0:1D =1: F=04: SR = 1000ms

Alias 01300
0 /
1
E 701
3
E 70
5|
E 70
;
E 70
9

Figure 3-12 The CMD(3) data of HART device
[ Note ] The simple CMD(3) data format and value are shown as below.

Byte Index Format Description
00~03 Float Primary Variable Current
04~07 Float Primary Variable
08~11 Float Secondary Variable
12~15 Float Tertiary Variable
16~19 Float Quaternary Variable
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Q04 : How to up date the firmware of HRT-711 ?

The firmware update function is supported for users. Please follow the below steps.

(1) Download the newest firmware of HRT-711.
(Download from ftp://ftp.icpdas.com/pub/cd/fieldbus cd/hart/gateway/hrt-711/firmware/ )

(2) Turn off the power. Set HRT-711 to be “Init* mode and open the upper chasis of HRT-711.
Then switch jumper to pin 2 & 3 for JP2 and JP3.

Please make sure you have switch to "Tnit Mode”

Then power cycle the HRT-711.

@ O

[ 0K ] HRT-.?..:!'.I.
(3) Using RS-232 cable to connect PC and HRT-711, and then turn on the power. (All LEDs will

be off)
(4) Run “FW_Update_Tool”
(Download from : ftp://ftp.icpdas.com/pub/cd/fieldbus cd/hart/gateway/hrt-711/utilities ).

[1] Choose “COM?” option and select “Com Port number”.

[2] Click “Browser” button to choose the firmware of HRT-711.

[3] Click “Firmware Update” button to start firmware update process.
[4] Wait for "Firmware Update Success" message.
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r B
3 FW _Update Toal v1.06 [

1. Daowndoad Interface
(v COM COM Post: \CF

b_ﬁ
" USB [comt -] »

-2, Firmware Path

PJ:\WDIk\H&RT\Pmdw:ﬁHR T-71 1'\Firmweare \Finmware. SHTL w101 fue

s 1epd a.com

3. Firmyware Tpdate -
Clck "Firmweare Update" huton to start fioware vpdating 11

A

(5) Turn off the power and switch JP2 and JP3 back to pin 1 & 2.

W

HRT-711

(6) Close the shell and turn on the power of HRT-711. Then users can check the firmware
version of HRT-711 by using “HRT-711 Utility”.

Device Information

B"m lem Value
- HART Devise 0 Moduls Hame HRT-711
i Default CMDI) Firmware Version F101
‘.. Default CMD{Z)
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Q05 : How to read HART device command
Modbus ?

(1) By using “HRT-711 Utility” to add “User CMD(1)” of HART device and save settings to

HRT-711. The Modbus start address and length of the “User CMD(1)” will show in the “Cmd In

address” and “Cmd In size” field. In the example they are 0 and 7 (byte count=7 => word

1 data with standard format by

count=4).
Device Configuration
_____ E.i . HART Device Name HART De
Edit ART Chasel 0
Delete uto Confizgnration Enable
1 k Point to B
AddC d | bt
| ki IDetault Command (@) Initial
| Defonlt Command(3)  Polling
[ Mew Command , -, |_ﬂl-z+hj1
Command
Commend Nom, ¢ 1 Mode | |Polling = Format : {Normal =
Indime: 7 Ot Fize ; U
| ok || Comcel |
b >

r B
Device Configuration IEJ Ii‘_‘ﬂ_hj

=-HRT-711
= HART Device 0
i Defamlt CHDND}
i Diefanlt CHIDN3)
B T zer CHDL)

Item

Comumnad, Name
HART Device Index
Ueer Comurand [ndex
Comumand Ma.
Comumand Mode
Command Format
Cind In Hize

Cind Ot Bize

Cind In Address

Cind Ot Addres:

Value

User CMD(1)

il
il
1
Polling
Wormal
7

1]
1]
1]

Operation

[ Lewad From Fils ] [Lnaﬂ Fuoin Device ] [ Load Default Setting

[ Have o File ] [ Save fo Device ]
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(2) The below demo will use the free MBTCP 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 “MBTCP?” tool. Fill the settings (IP and Port) and then click “Open” button to connect to
HRT-711.

(4) Input“14 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 0C
BA 00 10 00 00 D5 FO”.

Send Modbus Command : 01 04 00 00 00 04
Get Response : 01 04 08 0C BA 00 10 00 00 D5 FO

B3 MBTCP Ver. 115 =5
ModbusTCP . Protocol Description
= ]1 92 168 755 3 FC1 Read multiple coils status (Om=ws] for DO L]
[Prefixed & bytes for Modbus/TCP protocol] -
Port 1502 Byte 0: Transaction identifier - copied by server - usually 0
Byte 1: Transaction identifier - copied by server - usualty 0
R | B | Byte 2: Protocol identifier=0
; Byte 3: Protocol identifier=0
[~ Datalog Byte 4: Field Length (upper byte)=0 i
Poliing Mode [Mo W aiting]: 1 Statiztic - Clear Statistic
Difference
Start | Stop | ~ Commands - inPacket —FResponses
: Tatal Packet Size [Bytes) 12 F%?%E_t{/_ Total Packet Size [Bytes) 17
Packet Quantity Sent 1 " Packet Quantity Received 1
Timer Mode [Fised Perind) il | o |
[htsraal ’T B Gt T F'olling or Timer Mode [DatesTime] i Palling Mode Timing [ms)
Q Start Time | Start Time Max i Average
Start | Stop | Stop Time I St Ting Min | 1000 | oon
[Bpte0] [Bute1] [Bute2] [Byted] [Ewted] [Epted]
120006 140004 L..oend Command.
[BpteO] [Bute1] [Bute2] [Byted] [Epted] [Epted] [Eyted] [Butel] [Bute2] [Byte3]
‘01 02 0000 00 06 ~» 01 04 00000004 N 1 02 0000 0008 - 01 04 02 0C BA 00 {0 00 00 D5 FO.
Clear Lists EXIT Program
=— =)

(5) Parse the modbus response data.
Response Data => 01 04 08 0C BA 00 10 00 00 D5 FO
Register data => 0C BA 00 10 00 00 D5 FO
Because the unit of HART-711’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, byte1 = 0x34).
So we need to change the byte order.
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So the data willbe BAOC 1000 0000 FO DS5.

And we have set the swap mode to Word & Byte, so the data transform into 00 10 0C BA D5
FO 00 00.

According to the data count is 7, so the actual data willbe 00 10 0C BA D5 FO0 00

About the format of HART Command 1, it is shown as the table below.

Request Data Bytes 0
Response Data Bytes | 2+5=7
Byte Index Format Desciption
0 Uint8 Response Code 1
1 Uint8 Response Code 2
2 Uint8 Unit code
3~6 Float Primary Variable

So the data of HART command 1 is parsed as below.

Response code1 = 0x00

Response code2 = 0x10

Primary Variable Unit code = 0x0C (kPA)

Primary Variable = 0xB5 0xD5 0xF0 0x00 (-0.001632 => IEEE754)
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Q06 : How to read HART device command 3 data with standard format by
Modbus ?

(1) When adding a new HART device to HRT-711, 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. In the example they are 1236 (For MB Addr = 618 =
0x026A) and 26 (byte count=26 => word count=13).

Deevice Configuration |<:°> | | == | -EE-J
£ HART Device 0 Commad Name Defanlt CMD(3)

‘.. Defanlt CMD{0} HART Device Index 0

I' Jefanlt CMIDNE) Comrmand, Ha. 3

Lo TTeer CMDIL) Commmand Mode Polling
Command Format Mormal Ll
Cmd [n Size 26
Crmd Ot Bize 1]
Crnd In fddress 1236
Cind Cut Address a
Operation
| Load From File | | Load Fuom Device | | Losd Defanlt Setting
| Save to File | | Save to Device |

h = = ¥

(2) The below demo will use the free MBTCP 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 “MBTCP?” tool. Fill the settings (IP and Port) and then click “Open” button to connect to
HRT-711

(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 1A10 00 7F 40 A0 E7 BB 0C F4 00 20 00 CE 41 E8 2D BC 39 58 18 00 00 00 00 00 00”

Send Modbus Command : 01 04 02 6A 00 0D 10 6B

Get Response : 01 04 1A 40 7F 00 10 OC BB E6 64 00 20 03 94 FA 51 41 CD 20 OF 39 BC 00 00

00 00 00 00
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F ~
B MBTCP Ver 1.15 [
ModbusTCP . Protocol Description
- J1 97 168 7553 FC1 Read multiple coils status (Quxee] for DO LJ
[Prefixed & bytes for Modbus/TCP protocol]
Port 1502 Byte 0: Transaction identifier - copied by server - ususlly 0
Byte 1: Transaction identifier - copied by server - usually 0
Connect ‘ Disconnect ‘ Byte 2: Protocol !dent!fler=tl
Byte 3: Protocol identifier=0
[~ Dataleg Byte 4: Field Length (upper byte}=0 L
Paling Mode (Mo W aiting]: | Shatistic Clear Statistic
Difference
Start | Stop | — Commands - inPacket -~ Responses
Total Packet Size [Bytes) 12 F%?%g_ty_ Total Packet Size [Bytes] a5
.00 %
Packet Ouantity Sent 1 | Packet Quantity Received 1
Timer Mode [Fixed Period) | 1] |
e ’W P g T F'olling o Timer Mode [Crate/Time] 1 Poling Mode Timing [ms) | '
Q Start Time | Start Time Man 0 Averags
stat | SRR | | |5 Time | Shop Tine: Mn [Soo0~ [ oo

[Eytel] [Butel] [Byte2] [Byte3] [Epted] [Buteh]

120006 14 26a00d Send Command

[Eytel] [Butel] [Byte2] [Buted] [Epted] [Buteh] [Byptel] [Bptel] [Bute?] [Buted]
200334 FA 51 41 CD 20 0F 33 BC 00
(0 0o 00 00 0o

FE 00 100C BE EG 64 00

Clear Lists EAIT Program

(5) Parse the modbus response data.
Response Data => 01 04 1A 40 7F 00 10 OC BB E6 64 00 20 03 94 FA 51 41 CD 20 OF 39
BC 00 00 00 00 00 00

Register data => 40 7F 00 10 OC BB E6 64 00 20 03 94 FA 51 41 CD 20 OF 39 BC 00 00 00
00 00 00

Because the unit of HART-711’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, byte1 = 0x34).

So we need to change the byte order. So the data will be as below.

7F 40 10 00 BB 0C 64 E6 20 00 94 03 51 FA CD 41 OF 20 BC 39 00 00 00 00 00 00

According to the swap setting, we set the Word and Byte swap in this example, so the data will

be transformed into.
001040 7F E6 64 0OC BB 03 94 00 20 41 CD FA 51 39 BC 20 OF 00 00 00 00 00 00
About the format of HART Command 3, it is shown as the table below.
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Request Data Bytes
Response Data Bytes | 2 + 24 = 26
Byte Index Format Desciption
0 Uint8 Response Code 1
1 Uint8 Response Code 2
2~5 Float Primary Variable Current
6 Uint8 Primary Variable Unit code
7~10 Float Primary Variable
11 Uint8 Secondary Variable Unit code
12~15 Float Secondary Variable
16 Uint8 Tertiary Variable Unit code
17~20 Float Tertiary Variable
21 Uint8 Quaternary Variable Unit code
22~25 Float Quaternary Variable

So the data of HART command 3 is parsed as below.

Response code1 = 0x00
Response code2 = 0x10

Primary Variable Current = 0x40 Ox7F OxE6 0x64 (3.998437)

Primary Variable Unit code = 0x0C (kPA)

Primary Variable = 0OxBB 0x03 0x94 0x00 (-0.0020077229)
Secondary Variable Unit code = 0x20 (degC)

Secondary Variable = 0x41 OxCD OxFA 0x51 (25.747225)

Tertiary Variable Unit code = 0x39 (Percent)

Tertiary Variable = 0xBC 0x20 0xOF 0x00 (-0.009769201)

Quaternary Variable Unit code = 0x00 ( ??7?)

Quaternary Variable = 0x00 0x00 0x00 0x00 (0)
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Q07 : How to know the connection status between HRT-711 and HART

devices ?
The communication status description of HART command in HRT-711 is as below.

Value Error Status
0 No error
1 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
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 Devi ce 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.

/. Modbus Poll - [Mbpolll] EI[E|@|

Fil: Edit Commection Setnp Functions
Dizplay  Wiew Window Help - B X
Lbed&E X © =

=322 Er=01D=1F=04 SR :
Default CMD{3) of Device 1

/. Modbus Foll - [Mbpolll] EI[E|E|

File Edit Comnection Setop Functions
Dusplay  Wiew Window Help - 8 X

DEE&E X ™ &

X=H3BEr=01D=1F=04 5K :
Default CMD{3) of Device 0

Alias| W01 000/

00000

OG0

] 000

efault CMDi{D) of Device 1 HsI000

Figure 7-1.1 The status of Default CMD(0&3) in Device 0 and Device 1
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< 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(0) 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 - (Mbpott1]  [Z |[E55](5X] M ' Modbus Poll - pbpom] [ )[B][X]

File Edit Connection gSetnp Functions File Edit Connection gSetnp Functions
Dizplay Wiew Window Help -8 X Dizplay Wiew Window Help -8 X
Ded& x 7 =2 Ded& x 7 =2
=T Er=0ID=1F=04 5K: = 1021 Er=0:10=1 F =04 5K
Default CMD{3) of Device 0 » Default CMD(3) of Device 1
Alias| w000/ i

1] Q000

1 [

2 O1000

é‘* ] «0000

i\ fault CMD{Dj of Device 0 D000

5] 0000

Figure 7-1.2 The status of Default CMD(0&3) in Device 0 and Device 1
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 ]
By using the low and high byte value of MB address 1050 (unit: WORD) (refer to sector 4.2 —
Modbus / HART Mapping Table), users can get the communication status of the User CMD Index

=0and1.
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gz ModScal

Device Id: | 1

. Number of Polls: 90
Address: MODBUS Point Type

Yalid Slave Responses: 9(
Length: |10 |04: INPUT REGISTER ~ ~| E——

User CMD Index =1
/User CMD Index =0

4
|21050;: <o2ozH:
31051 : <0000H:

31052: <0000H:
31053: <0000H:
310%54: <0000H:
31055: <0000H:
31056: <0000H:
31057: <0000H:
31058: <0000H:
31059: <0000H:

The status of the User CMD Index = 0 and 1 are 0x02. It means that the HART device for the
User CMD Index = 0 and 1 is disconnected from HRT-711.
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Q08 :
network ?

How to integrate Active and

Passive HART devices in multi-drop

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-711 (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 the following figure.

~“Multi-drop Network
: /" HRT-T10 :
24 Vi g JP4
|Power Supply .
] 1115 250 O
) 1S (1/4W)
£ )% [[HART- Pin2
{-) { f 12 [|HART+ Pin1
FlekdiPevica 1l 1 @ 1 iiiiias
(+)
N — 24 Ve
jl\ . 4 Power Supply
el ] o
Field Device
Neg (-)
Active

. (+)
| A
\ Passive

\_Field Device (2-Wired)

(4-Wired)

Pos (+)
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Q09 : How to integrate multiple HRT -711 modules in the same project ?

[ Case Example ]
1. A user wants to integrate 20 HART devices (Ultrasonic Water Level) in the same project via
Modbus/TCP or Modbus/UDP communication and HART wiring will be point to point.

[ Solution ]

< Hardware >

1. We suggest the user to use 20 HRT-711 modules to connect to 20 HART devices with point
to point wiring.

< Software >

1. The HRT-711 is a Modbus/TCP and Modbus/UDP server, if users need to multiple HRT-711,
users follow section 5.4 to configure the Ethernet. After configuring HRT-711’'s Ethernet and
connecting to Ethernet switch, all HRT-711 can be indentified by the IP address.
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Q10 : How to integrate HART commun ication device with RS-232 hardware
interface ?

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

[ Solution ]
< Hardware >
1. We suggest the user to use HRT-711 and |-7570 to do that and the wiring for this case.

Etherne

R

HART

SCADA HRT-711 17570

MCU900

< Software >
1. Please refer to the steps in the Q01, Q02 and Q03 of HRT-711 FAQ to integrate HART
device information to SCADA.
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Q11 : How to add the HART Device-Specific command to HRT-711 ?

[ Case Example ]
1. An 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.

Command 149 - Read Fixed Process Density
m

REQUEST DATA BYTES
NOMNE

RESPONSE DATA BYTES]

BYTE O m &-bit unsigned integer,

1-4 . |EEE 754 floating point format,

v

2. Add the HART command No.149 to HRT-711.

E = = | 1k
Device Configuration jﬁ Iﬁ] M
. . i il
i BT Digyive Wame HART Device O

: hannel 0

L-Defal Delete infignration Enable

Point to Point
h Add Command __|“0 10 Intial
| ‘ Default Command (3}  Palling

i = i = N

Mew Command _: __:. J:_ = plE]
Commeand
Cormand Hum, © l149 l Mode : (Polling v |  Fommat: Nomnsl
lnfize 5 outsize . 0 +— Request Data Byte
Response Data Byte | 9K ][ Cassl |

3. After the setting is finished, in the Device Configuration screen, please click the Save to
Device button to save the parameters to HRT-711.
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F ™
Device Configuration |ﬂl |M
=-HRI-711 — Value
i Byslem
o HART Device 0 Module Name HET-711

‘... Defanlt CMD(T) Firmware Version 101

[ thser CMD1 495

Operation
| Load FromFile | | Losd From Device | | Losd Defavlt Sstting

| Save to File | | Save to Device |

b A

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 No.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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2 T =
Address Map (Fof User CMD) i ] el
il i il

=-HRT-711 Color
i Barstemn available unavailable for current cmd . slected
=-HART De

wie O

et CMDI145)] Modbus 40 Modbus A1

iddr 1B HB = Addr LB HB =
N | | O Em |

wo| 00| =3 | Th b | e e | D | e
w0 =3 |l e | b | e

—_
=
—_
=

A

(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)

1
1

e
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Q12 : How to set HART device address by HRT-711 utility ?
1. Add the UserCMD(6) to HRT-711 :

(1) Run HRT-711 Utility and connect to HRT-711.

(2) Open the Device Configuration page.

(3) Add UserCMD(6) and choose Manual option in Mode field.

(4) Click Save to Device button.

-~

Mew Command | =N |-EE~J
Corand
Command Hum. ;. 6 Mode : iManual - Format ;| Mormal
T Size 32 Oyt fize ¢ 1
0K || Coneal |
b o
r N
Device Configuration [ﬁﬂl l =1 |-?E.]
=-HRT-711 i Vil
- HART Device 0 Module Name HET-11
. Default CHMIDDY Firmeware Yerson ¥im
- Default CMD(2)
i Uger CMDIEY
Oiperation
| Laad From File | | Load From Device | | Load Default Setting
| Save to File | | Save to Device |
e - A

2. Set HART device address and send the UserCMD(6) :
(1) Open Device Information page.
(2) Right click on the UserCMD(6) item and choose the Basic Operation.
(In the demo, the command index is O for the UserCMD(6).
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(3) Input the HART device address value and click the Send button.
(In the demo, HART device address will be set to be 2. Now the setting value is just saved
in HRT-711 not sent out yet.)

Device Information

= H:R T-711 Ttem Falue
S HART Devwice [ Corunmad Waime ey CMDIE)
. Defanlt CMD(0) HART Device Index 0
Defanlt CHMD{%) Tzer Cormmand Index 1]
Basic operation No. i
Mode Mamnal
Advanced operation Format Hommal
Cmd T Size 3
Cmd Ot Size 1
Crmd Tn Address 1]
Comd Ot &ddress 1]
I 5
Command & I Data I..':' | |—§:hj
Informmation © Write Polling & ddress--Eeguest
Polling Address (0-15) ; 3
send

Information : Wite Polling &ddres--Eesponze

Polling Addres: : 0

[ opiae |

b .

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

-

Device Information
—-HET-711

; Ttem WValue

=N HJIESIC operation | Name Sarstem
| Advanced operation
rtern Info --- ]
- User CHDIG) HART Device Comnt 1

ey Crnd Cont 1
HRT-711 User Manual Version 1.05 Page : 86

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



K Atnant MHXVHUPUHT - ochbmumanbHbIX npeactaeutenb B PO u CHI
+7(495)109-02-08 sales@bbrc.ru www.bbrc.ru

-

System IO Data oo e |

Swsterm Cutput
Status Reset | Disable - |

Anto Palling : | Disable -
Mannal Trigeer : | Enable -
Trigeer Index of Uesr Command (0~255) ;0

Sastern Input
State Machine - 10 IDLE

[ --- For UserCmd --- ]

Tzer Cmd Eeqguest Connt ;0
Teer Cmd Eesponss Count ;0
Mzer Cmd Ermmor Count ;0

Mzer Cmd Ermor Statoz : No Exor
Tzer Cmd Error Indesx: 255

b

.

3. Now the HART device address should be set to be 2. Then please reboot HRT-711.

(After changing device address, please also remember to modify the device address in the
Device Configuration)
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Q13 : All kinds of HART network wiring ?
A13: (2015/10/26)
1. The wiring of "Point to Point” :

24 Ve Al JP4
Power Supply mﬂ !
] & L[ st
A .
Pos (4) 2l (1/4W)
4~20 A L [ |[HART- Pin2
Meg (-} C 1y |[HART+ Pint
Transmitter
Y (high impedance device) ,)
A _
Figure 13-1 HART_P2P_Network_Passive (In-Resistor)
.-f.’--'-'_
/ Loop Power Source (2) — external resistance \
24 Ve HRT-710 1Ry
Pawer Supply § - §
{+} '["} : H S »
420mA 3208 lopname s i
F | _Neg® SRR SR
Transmitter
I\{hlegﬂllmp-adancedaﬁ.lica} }

Figure 13-2 HART_P2P_Network Passive (Ext-Resistor)
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= _,,,-ﬂ_ ——_._\\
7 HRT-710 )
: i S
‘PUWEFSLIFIPIF‘ ; mﬂ :
| 250 |
HART- Pin2
(4-Wired) > ||HART+ Pin 1 |
POS (] e
| (Active HART Device)
% ' f/
"a_,q_‘_‘_ =
Figure 13-3 HART_P2P_Network Active (In-Resistor)
2. The wiring of "Multi-Drop”:
Multi-drop Network (Loop Power) i
£ HRT7I0
24 Voc : .
Power Supply
(+) "\I E = AEN O : E
— i, 250 :J%:
(+) 250 O il (1/4W) .
g HART- Pin2 :
L b ||HaRTe Pt
Field Device GO e
() /=~ Handheld
- 3 \ /  Terminal
Field Devi
’ Tff gﬁam i Eeardai!
R =5 HRT-710
9-1:1— PR AEEE (JPA pin 1827 ERZEIHE) «
EBASHEEE1/4R, - ERERNT -
Figure 13-4 HART_Multi-Drop_Network Passive.jpg
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P =
' ( Active HART Device ) X
"~ HRT-710
; JP4
Power Supply Flﬂﬂ
¢ 250
y (-] '
; (1/4W) :
Neg (-) t f
Active | i 137 [|HaRT- Pin2
(4-Wired) = | : HART+ Pin 1
Pos {+) —I_
Power Supply
/
/
7
Figure 13-5 HART_Multi-Drop_Network_Active
__\\._

f”ﬁluiti-d rop Network

/ " HRT-710 \
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Q14 : Apply the same settings to  the other HRT-711 rapidly ?
A14: (2015/12/21)
1. Save HRT-711 settings to file.
(1) Run the HRT-711 utility, HG_Tool.
(2) In the "Device Configuration” page, click the "Save to File” button to save the current
settings of HRT-711 to file.

Device Configuration

= HRT-710 Ttem Falue
System Wl Warme HRT-Ti0

= HART Device 0 Firmais Vermon V016
Defanlt CHD(
Default CHD(3)

COiperation
[ Load From Fils ] [Load From Device ] [ Load Default Setting
" Fave to File ] [ Save to Device ]

2. Load the settings from HRT-711 file to the other HRT-711 module.
(1) In the "Device Configuration”, click the "Load From File” button and choose the setting file
of HRT-711. Then it will show all the settings in the HG_Tool.
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Device Confignration

Eo&X

= HRT-710

Swstern
= HART Device 0
Defanlt CHD{0)
Diefanlt CHDi3)

Item Value
odule Hame : HRT-710
Finmweare Werson VOl6

Cperation

[ Load From Fils [Lnaﬂ From Devics ] [ Load Default Seﬂ:ing_]
[ Save to File ] [ Bave to Device l ‘

(2) Click the "Save to Device” button to set the settings to HRT-711 module.
FEIX

Device Confignration

= HET-T10

Swrstem
=- HART Device O
Defanlt CHD{)
Defanlt CMD{3)

Ttemn Value
Module Hame : HRT-710
Frrmware Yersion YOl A
Operation

[ Load From File ] [Lnad From Device ] [ Losd Default Setl:ing_]
[ Save to File l [ Sawve to Device ‘

HRT-711 User Manual

Version 1.05

Page : 92

Copyright © 2017 ICP DAS Co., Ltd. All Right

s Reserved E-mail: service@icpdas.com



K Atnant MHXVHUPUHT - ochbmumanbHbIX npeactaeutenb B PO u CHI
+7(495)109-02-08 sales@bbrc.ru www.bbrc.ru

Q15 : How to send HART command
A15: (2015/12/23)
1. Add the HART command for writing in HRT-711.

(The HART cmd 19 is used in the below example => Final Assembly Number)

for writing ? (Ex: CMD19)

(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| &|
= HRT-710 Tteimn Falng
- HART Device Name HART Device 0
Edit el 0
Fizuration Enahle
Default CM] Delete Point to Point
pimumand (00 Tnitial
| 4dd Command ﬁjmﬁg) Tnitisl
[

(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-711.

New Command EJ @ [g]

Comrand
Command Num. ;|19 |

Format:

In Bize |5 | Ot Bize | |3 _|

| ok %[ Cancel |

Device Confignration |T| |E|r5_<|
= HET-710 Item Value
Systenn Cornmnad Name Tser CMD(19)
= HART Device 0 HART Device Index 0

Defanlt CHD0) User Command Index 0

[lefa b4 L) Cormmand No. 19
Corumand Mode Manmal
Comumand Format Hormal
Cmd In Size 5
Crmd Ot Bize 3
Crmnd In Address 1]
Cmd Out Address a
Ciperation
| Load From File | | Load From Device | | Load Default Seting |
’ Sawe 1o File l ’ Save to Device ‘I
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2. Set the value for the HART writing command. (HART command sent not yet)
(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 100000 00 02 04 2100 0B 16 7F 6D
(3) The below figure is the assigned value for writing in HART command 19 by using ModScan

software for testing.

== ModScan?2 - [ModScal]
e File Comnection  Setop View  Window Help

D@ ¢[e| BEF& 3 28

= EEE =5E @5

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

Valid Slave Responses: 98

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

: ¢2100H:
40002 : <0DBEl1eH:
4 - < Q000H:»
: <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 Itein Value
syt Commnad Name Tser CMD(19)
= HART Device 0 HART Device [ndex 0
Defanlt CMDIT) Ueer Command Index 0
Diefanlt CMDi3) Command No. 14

zar CHMD15) Croomand Mode Mannal

Basic operation t EI':'W-I
Advanced operation 3
T_JIIO LTI AT I:I
Crnd Ot &ddress 1]

[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 “11”, “22” and “33” been set successfully.
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I Data

tModule name ¢ Teer CHMDT9Y
Color
available wavailshle [l slected

Ciiput Drata
P N [ e o e 1 6 S i 8 o | = D sl A B e
0 ] [ =

1M [ 22|32 0

1019
20-29

30-29
40-49

s 58 MO oo ) (0 v 0 QY s 58 M o
o i W e (s P8 M o o ] o
e B || e o) (e o) | e e e |

Input Data

Addr  C1 C2
0

10-~19

20-29
30-39

40-40
= !

= e e | ey
dem ) |l e (e ) e

3. Trig the HRT-711 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 1001 F4 00 03 06 00 00 00 00 01 00 A7 OA
[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 19) has been sent.
(2) Recover the original HART polling command.
The Modbus command will be as below.
=>01 1001 F4 00 03 06 01 00 00 00 01 00 A6 2B
[1] 01 : recover all the original HART polling command.
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Q17 : How to get HART command 48 information ?
A17: (2016/10/07)
1. Add HART CMD 48 to HRT-710.

Device Confignration |T||E|[5_(|
= HRET-710 Iem Value
HART Device Name HART Device 0
= i === Channel 1]
it onfiguration Enable
DE].EtE-' 'k PDL'I'.I.t to Pl:ll'ﬂ.t

Comrmand i) Tnitial
b Conumand (3 Polling

T

Cormand Mam. :EE _|| Mode [Pu:u]]jng v | Format:

Inize : (27 | OutSize 0|

[ ok [ Cowen |

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 Confignration |T||E|[5_<|
= HRT-710 Ttem Value
Syystenn Module Name HET-710
= HART Device 0 Firmeware Version Ol 6
Defanlt CHD{)
Default ChD (%)
[ Teer CMDES) |
Cperation
[ Load From File ] ’Ln:ueu:l From Device ] [ Load Defanlt Setting ]
| Bave 1o File d Have to Device b “I

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 Al”
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.

Addrezs Map (For User CHDY

| = HRT-710 Color
avvadlable unavailable for curmrent cond . mlected
Modboz A0 Mod bz AT
4ddr LE HE # 4ddr LE HE #

1 1

2 2

3 3

4 4

5 5

& &

7 7

8 8

9 9

10 10

11 w 11 _ m

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.

== ModScan?2? - [ModScal]

D|=|

@

g File Comnection Setop  View Window Help

& BRI & 82w

==

EEX

- O

Device Id: | 1

MODBUS Point Type

Address:

Number of Polls: 206
VYalid Slave Responses: 206

Length

;4 |04: INPUT REGISTER ~ ~|

Reset Ctrs

4

oool: «<0000H: 30003: <0000H:
oooz2: «<0000H: 30009%9: <0000H:
0oo3: «<0000H: 30010: <0000H:
ooo4: «<0000H: 30011: <0000H:
ooos: «<0000H: 30012: <0000H:
0006: <0000H: 30013: <0000H:

: 30014: <0000H:

ModBean3d - (COMMI1)

Polls: 206

Fespz: 206

Figure 17-4 Get the HART CMD 48 data by using “ModScan”
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HAR T Command
Master type © | Secondary ~ | Preambles: |5 w | Period {ms): |0
: : Stop
Eesponse ; |0x0000 == OK / Pri-Master_ddr=0_Cmd=48 Listen
Universal | Common | Specific
Common-Practice Cmd : |48 : Read Additional Device Status v
DateLink | PYRange | Current | Devbfan | TransTrim | MepProVer | PriVer | DevwVer | Burst Analog”h
HART Cmdl : |48 : Read Additional Device Status “

Crnd38 | Crndd] | Crod42 | Cmdd8 | Crnd71 | Cind76

Read Additions] Device Statug

Device-Specific Statuz . [0=00 00 00 00 00 00

Extended Device Status
Device Operating Mode
Analog Channel Satorated
Linalog Chamne] Fixed

Device-Specific Statns

Figure 17-5 Get the HART CMD 48 data by using “HC_Tool (HART Master)”
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Q18 : How to send HART “Bur st 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 Configuration ['-_” m |§|
= HET-710 Iem Value
Sm — HART Device Name HART Device 0
[=RHAET Device 1 ) larmnel 0
Default Ch] Edit figuration  Enabl
Default CMY Dalate Point to Point

bmmand (0 Initial
Add Commend . Jhmand (3) Tndtial
"‘\‘_.

(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

o,
Cormsnd N iiDE i Mede | [Manual (S| Formiat: |
L .| IR |
In Bize 3 | Cmt Bize il T
| ok || Camea |
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New Command EJ @ [g]

o,

Cornmend M, - EIDQ | Mode : Format: 1

Device Configuration

= HRTS-?lﬂ tem Value
yelem Commmad Hame User CMD(105)
= HART Device 0 HART Device Indexx 0

Diefanlt CH DD T Lo 2

Diefanlt CMD (2 Command Ho. 109
L ommmand Mode Fanmal
Corumeand Format Mormal
Crmnd In Size 3
Crnd Out Size 1
Cimd In Address 4
Crd Ot Address 2
Oiperation
[ Load From File ] ’Ll:ueu:l From Device ] [ Load Default Setting ]

Save to File Save to Dewvice |
I_I ) :.ll

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.
=> 01100000 00 01 02 03 00 E6 51
(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 Ttem Value
System Coinnad Name Usmr CHD108)
= HART Device 0 HART Device Index 0
Drefault Ch D) ser Comnand Index 0
Diefault CHD(3 Courand Ho. 103

ET_T:EEI CHD{108) Crrnand WMode Mamnual

ser CMD(109) Normsl
3
Advanced operation 1
T T ETE 1]
Cmd Out Address 1]

[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.

10 Data F0X)

Modnle name ;| Tzer CHMD03)

Ciolor
avadlahle mavailable [l selected
Cratput Data,
Addr |Cl |C2 | C3 |C4 | C5 Q6 C7 C8 CO CLDMA
m' oloflo|lalo|la|o|o]n
i~ 'o0 o o0 0 0O 0 0 0 0 0
028 0 0O 0O 0O O 0O 0 0 0 0
3~ 0 0 0 0|0 |0 |0 0 0 0D
4043 |0 0O |0 0O |0 |0 |0 | 0|00
< >
[ Send Do |

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 1001 F4 00 03 06 00 00 00 00 01 00 A7 OA
[1] Q0 : 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)
(1) There are one byte parameter in HART CMD 109.
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[1] The writing value 1( 0x01)=> It means HART device burst mode will be enabled.

[2] The writing value O( 0x00)=> It means HART device burst mode will be disabled.
(2)Modbus command for the function is as below.

[1]Enable Burst mode => 01 10 00 01 00 01 02 01 00 A6 11

[2]Disable Burst mode => 01 10 00 01 00 01 02 00 00 A7 81
(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

= HRET-T10 Ttem Walue
syt Commnad Name Tser CMD{109)
=-HART Device 0 HART Device Index 0
Default CR D) aer Command Index 1
Diefanlt CHD(E) Cormmand Mo, 109

wr D08 Command Mode Manmal

User CHD109 oroenand Bocms Normal
3
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.

10 Drata

Mndul&nsmﬂ:

Color
available wavailsble [l selected

Onatput Data

Addr | C1 [ C2 | C3 |C4 |C5 | Ca | C7 CB CO CIDA
m' oloflo|lalo|la|o|o]n
-2 0 0 0 0 0 0 0 0 0 @
028 0 0 0O 0O O 0O 0 0 0 0
3~ 0 0 0 0|0 0|0 0 0 0D
4043 |0 0O |0 O |0 |0 |0 0|0 0 o

< »

6. Trig the HRT-710 to send the UserCMD1 (HART command 109)
(1) Stop the original HART polling command and send the UserCMD1.
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The Modbus command will be as below.
=>01 1001 F4 00 03 06 00 00 00 00 02 01 A7 OA
[1] 00 : 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.
=>011001F4 00020401 000000F174

[1] 01 : recover all the original HART polling command.
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Q19 : How to reset tot alizer 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
Reguest Data Bytes

Byte Format Description
Mone Resets the Totalizer Value to Zero
ResEnse Dataﬂtes -
Byte Format Description
Mone

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

Device Configuration

-
=-HRT-710 ‘ g Value
BHUET ] HAET Device Name HART Device O
ET Chanmel 1]
% o Configuration Enable
Delete ok Point to Podnt

| Add Command tanlt Comumand () Initial
_—|'|'Uﬁ‘fault Comumand (3) Polling

IP'Cn.:nr‘rlr‘r1.5|nu::| Edit J_I I_':' = w‘-
(oA,
Cormmand Hm. :- hMode Format & | floomal

In Size : i D &= Request Data Bytes

0K ]| Cancel |

Response Datagytes + 2 (Response Code) |

Figure19-2 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 = | |_i&
=-HART Davice 0 Commmad. Maime Teer CHMD(137)

Diefanlt D) HART Dewvice Index 1]

i Defandt CMD2 ﬁ&er Cornand Index EII

- Uzex CHDE127) Command No. 137
Comumand Mode Polling
Command Format Woaormal
Cmd In Bize 2
Cmd Out Bize 1]
Crd In Address 0
Crd Out &ddress 0
Oiperation
[ Load From Fils ] ’L-:uad Froimn Device ] [ Load Default Setting
’ Save to File ] Save to Device

Figure19-3 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:
011001 F4 00 03 06 00 00 00 00 01 00 A7 OA
[1] Q0 : 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)
5. Recover the original HART polling command

(1)The Modbus command will be as below:
011001 F400020401000000F174
[1] 01 : recover all the original HART polling command
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Q101 : The whole configurati on process of HRT -711 ?
A101: (2016/02/19)
1. Set the network parameters of HRT-711 (Ex : IP / Mask / Gateway) -
(1) Connect the Ethernet port between PC and HRT-711.
(2) Run the “HRT-711 Utility” and click the “Ethernet” item.

Please click the following figure for related configuration

HART B
Wnl-]n'bus
(3) Click the "Search Servers” button and it will search all the HRT-711 modules automatically.
43 eSearch Utility [ v1.0.9, Oct 24, 2013 ] M[=1E3
File Server Tools
Name Alias IP Address Sub-pet Mask Gateway MAC Ad
HRT-711 HRT-711 192.168.255.1  255.255.0.0 192.168.0.1 00:0d:e
< | >
e
Search Servers\lg | !. YWeb ‘ Exit

Stal

(4) Choose the "HRT-711" item and click the "Configuratino (UDP)” button and users can set

the network parameters of HRT-711. Then click the "OK” button to save the settings.

8 Configure Server (DDP) X |
‘N ServerName: HRT-711 A
H .

DHCP: |0: OFF | Alias:  |HRT-711 (7 Chars)

IP Address : 1192.1 68.255.1 MAC: ] 10:0d:e D81

Sub-net Mask : {255.255.0.0 Warningl!

Contact your Network Administrator to get
Gateway ! ]1 92.168.0.1 correct configuration before any changing!
‘ .................... P—
M Search Servers ‘ @uration [UDP) ‘ !0 Web I Exit ‘
Status

2. Run the HRT-711 utility to connect to HRT-711 via RS-232 for HART configuration.
(1) Using the CA-0910 cable (3 pin RS-232, TxD/RxD/GND) included in the HRT-711 product.
Connect the TXD / RXD / GND pins between CA-0910 and HRT-711. (Wiring : TXD to TXD,

RXD to RXD, GND to GND)
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Link/Act
L

a
C e
0

10/100M

RXD:Pin 3 :)‘3'“" : ™
TXD:Pin 2 RxD ¢
[GND:Pin 51/e,~ GND_ T

CA-0910

€28

(R)+Vs
(B)GND

(Note : The RS-232 pin assignment of HRT-711, the left pin1 is reserved and then the left
pin2, 3 and 4 will be TXD, RxD and GND.)

il

(RI*Wa “

(BIGND
ik

(2)Run the “HRT-711 Utility” and click the “HART” item

Pleasze click the following figure for related configuration

‘#ﬂ'ﬂﬂdbus

HART
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(3) Follow the instruction of the figure. To set the “Dip Switch” in the back of HRT-711 to be
“Init” and then reboot HRT-711.

Pleaz make sure you have switch 1o "Tnit Mode”
Then power cycle the HET-711.

(4) Click the "Communication Settings” item.
[1] Device : choose the "HRT-711".

[2] Port Num : choose the ComPort no. of PC.
=> After finish, click the "OK” button.

(=] XI

X i &
= 0
Comumcation Diervice Device
i Configuration

Bething

LLs

ComPort No. in PC
Portlum: |COM1 | Pl

ice
poshc

m} Cancel |
A B
Throngh

Format
bode Tranzlation

HG Tool Version 1.6.0 Copyright (C) 2012 by ICP DAS

Supported Modules: HRT-710, HRT-711
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(5) Click the "Connect” button. After about 5 seconds, if the green light is “ON” of the traffic light
in the left-top corner of HRT-711 utility, it means the connection is successful. Then users
can configure the HRT-711 for HART devices.

.

1. Add the HART devices to HRT-711.
(1) The detailed steps, please refer to the “Q01 : How to add HART devices to HRT-711 ?” of
FAQ.
2. Check if HRT-711 gets the HART device data correctly.
(1) The detailed steps, please refer to the “Q02 : How to make sure that HRT-711 gets the
HART device data correctly ?” of FAQ.
=> |If the communication between HRT-711 and HART devices is failed, the ERR LED wiill
flash. If the communication is ok, the ERR LED will be OFF.
3. Get the HART device data via Modbus/TCP or Modbus/UDP.
(1) Set the “Dip Switch” in the back of HRT-711 to be "Normal” and then reboot HRT-711.
(2)Refer to the detailed steps of the “Q03 : How to map HART device CMD(3) data directly
to SCADA or HMI ?” of FAQ.
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Appendix A HART Command

In this chapter, the following lists are the HART universal command format.

Command 0 : Read Unique Identifier

Request Data Bytes 0

Response Data Bytes | 2+ 12 =14

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2 Uint8 254

3 Uint8 Manufacturer ID

4 Uint8 Manufacturer’s device 1D

5 Uint8 Number of preambles needed in the request
6 Uint8 Command set revision number

7 Uint8 Transmitter specific revision code
8 Uint8 Software revision

9 Uint8 Hardware revision

10 Uint8 Flags

11~13 Uint24 Device ID number (MSB first)

Command 1 : Read Primar y Variable

Request Data Bytes 0

Response Data Bytes | 2+5=7

Byte Index | Format Desciption

0 Uint8 Response Code 1
1 Uint8 Response Code 2
2 Uint8 Unit code

3~6 Float Primary Variable
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Command 2 : Read P.V. Current and Percentage of Range

Command 3

Command 6

Request Data Bytes 0

Response Data Bytes | 2 + 8 =10

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2~5 Float Primary Variable Current

6~9 Float Primary Variable Percentage of Range

: Read Dynamic V ariables and P.V. Current

Request Data Bytes 0

Response Data Bytes | 2 + 24 = 26

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2~5 Float Primary Variable Current

6 Uint8 Primary Variable Unit code
7~10 Float Primary Variable

11 Uint8 Secondary Variable Unit code
12~15 Float Secondary Variable

16 Uint8 Tertiary Variable Unit code
17~20 Float Tertiary Variable

21 Uint8 Quaternary Variable Unit code
22~25 Float Quaternary Variable

: Write Polling Address

Request Data Bytes

1

Byte Index | Format Desciption

0 Uint8 Polling Address
Response Data Bytes |2+ 1=3

Byte Index | Format Desciption

0 Uint8 Response Code 1
1 Uint8 Response Code 2
2 Uint8 Polling Address
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Command 11 : Read Unique Identifier

Request Data Bytes 6

Byte Index | Format Desciption

0~5 PAG6 TAG Name

Response Data Bytes | 2 + 12 = 14

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2 Uint8 254

3 Uint8 Manufacturer ID

4 Uint8 Manufacturer’s device ID

5 Uint8 Number of preambles needed in the request

6 Uint8 Command set revision number

7 Uint8 Transmitter specific revision code

8 Uint8 Software revision

9 Uint8 Hardware revision

10 Uint8 Flags

11~13 Uint24 Device ID number (MSB first)
Command 12 : Read Message

Request Data Bytes 0

Response Data Bytes | 2 + 24 = 26

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2~25 PA24 Message

Command 1

HRT-711 User

Associated with TAG

3 : Read Tag, Descriptor, Date

Request Data Bytes 0
Response Data Bytes | 2 + 21 = 23
Byte Index | Format Desciption
0 Uint8 Response Code 1
1 Uint8 Response Code 2
2~7 PAG TAG Name
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Command 14 : Read Primary Variable Sensor Information

Request Data Bytes 0

Response Data Bytes | 2 + 16 = 18

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2~4 Uint24 Sensor Serial Number (MSB first)
5 Uint8 Sensor limits unit

6~9 Float Upper sensor limit

10~13 Float Lower sensor limit

14~17 Float Minimum span

Command 15 : Read Primary Variable Output Information

Request Data Bytes

Response Data Bytes | 2 + 17 =19

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2 Uint8 Alarm select code

3 Uint8 Transfer function code

4 Uint8 PV range value unit code
5~8 Float Upper range value

9~12 Float Lower range value
13~16 Float Damping value

17 Uint8 Write protect code

18 Uint8 Private label distribution code
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Command 16 : Read Final Assembly Number

Request Data Bytes 0

Response Data Bytes |2+ 3 =5

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2~4 Uint24 Final assembly number (MSB first)

Command 17 : Write Message

Request Data Bytes 24

Byte Index | Format Desciption

0~23 PA24 Message
Response Data Bytes | 2 + 24 = 26

Byte Index | Format Desciption

0 Uint8 Response Code 1
1 Uint8 Response Code 2
2~25 PA24 Message

Command 18 : Write Tag, Descriptor, Date

Request Data Bytes 21

Byte Index | Format Desciption

0~5 PAG TAG Name

6~17 PA12 Descriptor

18 Uint8 Day of month

19 Uint8 Month of year

20 Uint8 Year as offset to 1900

Response Data Bytes | 2 + 21 = 23

Byte Index | Format Desciption
0 Uint8 Response Code 1
1 Uint8 Response Code 2
2~7 PAG TAG Name
8~19 PA12 Descriptor
20 Uint8 Day of month
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21 Uint8 Month of year
22 Uint8 Year as offset to 1900

Command 19 : Write Final Assembly Number

Request Data Bytes 3

Byte Index | Format Desciption
0~2 Uint24 Final assembly number (MSB first)
Response Data Bytes |2+ 3 =5
Byte Index | Format Desciption
0 Uint8 Response Code 1
1 Uint8 Response Code 2
2~4 Uint24 Final assembly number (MSB first)
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Appendix B Command Format

The HART data format of Modbus address is divided into the Normal and Simple format.

1. Normal format
When read / write HART data by Modbus, the Modbus data format is HART standard
command format.

2. Simple format

When read / write HART data by Modbus, the Modbus 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

Command 1 : (Read Primar y Variable)

Command 2

Command 3

Response Data Bytes | 4

Byte Index | Format Desciption

0~3 Float Primary Variable

: (Read P.V. Current and Percentage of Range)

Response Data Bytes | 8

Byte Index | Format Desciption

0~3 Float Primary Variable Current

4~7 Float Primary Variable Percentage of Range

: (Read Dynamic V ariables and P.V. Current)
Response Data Bytes | 20

Byte Index | Format Desciption

0~3 Float Primary Variable Current
4~7 Float Primary Variable

8~11 Float Secondary Variable
12~15 Float Tertiary Variable

16~19 Float Quaternary Variable
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Appendix C. Revision History

This chapter provides revision history information to this document.

The table below shows the revision history.

Revision Date Description
1.05 2017/12/20 Add FAQ Q18, Q19
Add MB starting address explanation to
1.04 2017/05/10
FAQ Q03
Add FAQ17
1.03 2016/10/20 Modify Firmware Update Process
(Q04 of FAQ)
1.02 2016/01/28 Modbus/UDP server is also supported.
1.01 2015/08/04 Add FAQ chapter to this users manual
1.00 2014/01/21 First revision
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