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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.

—  HRT-711

s N '

LET

Series ET/PET  E1/pET
7000 7200
Series  series

~

-~

~ -

HART Slaves
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1.1 Features

p>>

Support HART Short/Long frame

>

Support HART Burst mode

p>>

Allow two HART Masters

p>>

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
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1.2 Specification

Item Specification

RS-232(3 wire)

Com Port Screwed terminal block

Fixed baud rate 115200 bps

1 HART Modem

Screwed terminal block

Operates as a HART Master station and supports all HART commands

HART Support Short and Long Frame

Support Point to Point or Multi-drop

Max. 15 HART modules

Max. 100 user commands and 32 default commands

1 x 10/100Base-TX Ethernet Controller

RJ-45

Ethernet
Auto Negotiation

Auto MDIX

+10 ~ +30 VDC

Power Power reverse protection and Over-Voltage brown-out protection

Power Consumption2 2 W

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

Operating temperature: -25 ~ 75 KC

Storage temperature: -30 ~ 85 KC

Humidity: 5 ~ 95% RH, non-condensing
Module

3 x LED indicators

ETH LED Network Status
HART LED | HART Status
ERR LED Error

HRT-711 User Manual Version 1.15
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2. Hardware

2.1 Block Diagram

Y
 E—
R5-232
i a Transformer
Signal _‘ RS-232 ” Trnsfo
e ) RS .
NN Micro- Pl HART
 ; f Signal
Ethernet (i) /@) Ethernet () Processor 9
Transfarmer
Isolated
+-"l..|r5_ U
(10~30Vpc) Power
GMWD
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2.2 Pin Assignment

Link/Act
r=y
e
["ff‘ d
~10/100M
HART-
TxD 5
RxD
w
GND Y HART+
LED Statu s«J
Ethernet« (R)+Vs
(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
- Modbus/TCP | Ethernet RJ45 connector for Modbus/TCP and
Modbus/UDP | Modbus/UDP
HRT-711 User Manual Version 1.15 Page2 10
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2.3 Wiring

In this section, this user& 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.

A 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

©

s ~ Rx Pin2 o
D

NN @

O
)

A 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.

Link/Act

E1

RXD:Pin 3 “x XD
LTXD:PinZ Red /NS RxD

GND:Pin 5/ """*.~ GND

CA-0910

(R)+Vs

(B)GND
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2.3.2 HART

The wiring of HART bus can be classified to the below two types.

[1] fPoint to PointoMode

[2] AMulti-DropoMode

(1) APoint to PointoMode :

Loop Power Source (1) - internal resistance

\_ (high impedance device)
A

~

24 Vor HRT-711
Power Supply
(+)] )
2 250
Pos (+) 3 ()
- 4~20 mA RL
T Neg (-) HART+
Transmitter

Fig 2.3.2-12 fiPoint to Pointd Mode (Loop Power (Passive) with internal resistor in HRT-711)

_

/' Loop Power Source (2) — external resistance

Pos (+)

Power Supply

24 Voc

(+)

(-)

2] neg

4~20 mA

250 Q

HRT-711

25000 8
(14W) S &

.....................

]

Transmitter

'\(lim impedance device)
. N

Fig 2.3.2-22 fiPoint to Pointo Mode (Loop Power (Passive) with external resistor)

HRT-711 User Manual
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Power Supply
: | 2600
: Neg () - (1/4W)
Active . i HART- Pin 2
(4-Wired) |7 HART+ Pin 1

Pos (+) ——-l y

\( Active HART Device )

Fig 2.3.2-32 fiPoint to Pointdo Mode (External Power (Active))

HART +

-

4~pOmA HART+ HART-
HART ( With@ut Resistor)

Actuator

Current
Source

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

HART-

-
Fig 2.3.2-42 fiPoint to Pointo Mode (HART Actuator, without resistor)

(2) MMulti-DropoMode :
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Multi-drop Network (Loop Power)

; HRT-710 w0
24 Voc : :
Power Supply :
('.') (" ; 2 250 O : § :
(+) 250 Q %0 :T/d‘/\:‘»%
18 ° [|HART- P2 :
() U0 [krrspnt” §
Field Device A .
= (Y ‘=~ Handhe
! & Terminal
T
Field Device g
@—‘” B SR HRT-T10
) YR REE (JP4 pin 18RRI GH) -
FESAMMEEE1/4R, - SRR -
Field Device ﬁﬂﬂmmm *

Fig 2.3.2-52 fiMulti-Dropo Mode (Loop Power (Passive))

ATt ———

// ( Active HART Device )

Power Supply
: 250
N i o (1/4W)
Active [ 7 [|narT- P2
(4-Wired) _'_‘ i HART+ Pin 1
Pos (+)—l_ ____________________
Power Supply
Neg (=) s
Active
(4-Wired)

e

Fig 2.3.2-62 fiMulti-Dropo Mode (External Power (Active))
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Multi-drop Network

HRT-710
24 Voc
Power Supply
(+) | (=) o F 250 O
(+) o (1/4W)
|3 ° [|HART- Pin 2
(-) ® = l’ )v HART+ Pin 1
EleldiDevice: 11 D1 S S
‘ (+)
_T__. 24 Voo
=y Power Supply
% b, ‘ = =
Field Device *) )
+) Neg (-)
(=) Active
Passive

(4-Wired)

Field Device (2-Wired) Pos (+)

Fig 2.3.2-72 fiMulti-Dropo Mode (Loop Power(Passive) and External Power (Active))

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 second2 Receiving Ethernet packet
Blink
ETH Blink every 3 second2 The network function is normal
Off Ethernet Error
Blink every 1 second2
The HRT-711 is in the initialing procedure
Blink Blink every 0.5 second2
HART The HRT-711 is handling the burst frame sent from HART device
Solid The HRT-711 is in the normal status
Off Firmware is not loaded
Blink HART communication error
ERR —
Off HART communication is good
LED Indicators
QETH
O HART
OERR
HRT-711 User Manual Version 1.15 Page2 16
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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.

Y
Bk :-'_

[ e o

X .
— 2 m
ce I;j
____._ I S— HF!T-_T]“]_
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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
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 1.15 Page2 18

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


../../../1/HRT-710/HRT-711_usermanual_en_v1.03.docx#_HART#_HART

3. HART Introduction

3.1 Analog and Digital Signal

The HART communication protocol is based on the Bell 202 telephone communication standard
and operates using the frequency shift keying (FSK, Figure 14) principle. The digital signal is
made up of two frequencies - 1,200 Hz and 2,200 Hz representing bits 1 and O, 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 )
f" I Modulated HART Signal

I..ff ‘\ I;.r x,';l I;I, 1"& / ra \'-. I_-’f \ ..'f \'-.. I."( x'.
I 1 | [ .- P

11

: /A O \ o r":

N/ \J \/ A N \J

- - ) -} - - ] -
1200 Hz Bat Rate

Frequency-Shift-Keying

1200 Hz: 1
2200Hz:0
| s b1
20 mA - | | i i
; {1 1 pigital
: i Signal
i : 1
; 3
%% inm" ‘.1" "1' ‘ o §
S ;
! ! — Analog
! | Signal
amA-| | : !
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 Point
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

HRT-T11
24 Ve v —
Power Supply ; B

] = ?7 250;’)‘
if(er (174W)

>0

?

)3

el {|HART- ]

HART+

&

Transmitter o
(high impedance davice) « %/ Handheld

J Terminal
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.

NOTEZ 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 1W.
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Mum-drop Network :
oWRTIE
24 Vor ; 3
Power Supply GEF

20 0S:

R

.................

(*) The user should not use internal

(-) resistance (JP4 pin 182 close) of
\ HRT-711 . Because the intemal |
resistance is only ¥a W, the current

" Field Device of the loop will burn the resistance.
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3.3 HART Frame

The HART frame format is shown as below.

:'rr-.L|| Enlas [i'.- RS |

Acddress !

[[:-ltll '..'I'I.F

Oorraranad E':\.-_r-
Cowint :rJi;-.r'.--

r'..-'L-uwh-r to r.-:'."-.'l"\-"l':' FI.."|I1'|1:'

HL‘H."I' o "."Fil'-t('r F rame
Preambs D - Acdcbeas Ceverirmand Bye= Hespamse | TR | Check
L Coda Byee
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 cand be less than 5 and more than 20
Delim 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 below2
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 Bytel ByteO
Response P y y
Code NOTER2 When first byte shows the communication error, the value of the second byte is

0

Byte 0 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
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Field

Description
1 E?rg? S\éfrrg; gré‘:?gr] gh:ﬁgfu O(Reserved) Eli(ffer (cl)JVr?égg\rllv
overflow | e)
This byte is used for response code when Bit7 is 0.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl 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.

Check Byte

Every HART frame has a check byte at the last data byte. HART device can detect

error frame by this byte.
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4. Modbus Communication

4.1 Module Execution Process

When 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 Mapping 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 (FCO04)
(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 Areaé User CMD Data

Modbus Addr Modbus Addr Description
(Hexadecimal) (Decimal) P
0x0~1F3 0~499 User CMD Data
4.2.2 Input Data Areaé Module State 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®
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Modbus Addr | Modbus Addr Description
(Hexadecimal) (Decimal) P
High Byte Low Byte
Ox1F6 502
I(\:Aoorg;lrlzr?d”i?wrdex(“) Module error status®
Ox1F7~1F9 503~505 Reserved

NOTE 12 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 22 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 32 The module error status records the latest error status. The status is shown as

following table.

Value Error Status

0 No error

The command has never be executed

Receive timeout, cand receive any HART data

Receive HART data is too short

The delimiter of HART data has some error

The address (the bit of master type) of HART data has some error

The address (the bit of burst mode) of HART data has some error

The command of HART data has some error

o N|OO ||| W|DN|PF

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 42 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 Data Areaé Default CMD 0 Data
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 O data Modbus address

mapping.

Modbus Addr Modbu's Addr Description

(Hexadecimal) (Decimal)
0x1FA~200 506~512 Default CMD 0 input data of Module O
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
0x24E~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 Data Areaé Default CMD 3 Normal Format Data
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)
O0X26A~276 618~630 Default CMD 3 Normal Format Data of Module O
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
Ox29E~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
Ox2EC~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 Data Areaeé Module Error Record Data
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 O 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
(Howadecimal) | ' (Deoimal) Description

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 Data Areaé Default CMD 0&3 Status 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 0.

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
Ox3E9 1001 Default CMD 0&3 status of Module 1
Ox3EA 1002 Default CMD 0&3 status of Module 2
Ox3EB 1003 Default CMD 0&3 status of Module 3
Ox3EC 1004 Default CMD 0&3 status of Module 4
Ox3ED 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
Ox3F2 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
0x3F6 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 Data Areaé User CMD Error Status

The HRT-711 supports maximum 100 User CMDs. The index of the User CMD is from O 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 O is
0x00 and the error status of User CMD Index 1 is 0x02.

Modbus Addr Modbus Addr Description
(Hexadecimal) (Decimal) P
0x41A~44B 1050~1099 User CMD Index 0~99 error status
4.2.8 Input Data Areaé Module Hardware Data
Modbus Addr Modbus Addr Descrintion
(Hexadecimal) (Decimal) P
0x44C~44D 1100~1101 Module ID (An ASCII value to represent HART)
Module Name (An ASCII value to represent the
Ox44E~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 Data Areaé Through Mode Data

Modbus
Modbus Addr Addr Description
(Hexadecimal) :
(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
Ox50F~513 1295~1299 | Reserved

4.2.10 Input Data Areaé Default CMD 3 Simple Format Data

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

Secondary Variable of HART device (In IEEE 754 format)

Byte 7
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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 O
Ox51E~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
OX56E~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
Ox5A0~5A9 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 Data Area

HRT-711 User Manual

Modbus Addr | Modbus Addr o
(Hexadecimal) (Decimal) S
0x0~1F3 0~499 User command
High Byte Low Byte
0Ox1F4 500 Reset module
Reserved )
state function
High Byte Low Byte
Ox1F5 501 Auto Polling
Reserved f (2
unction
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High Byte Low Byte
Ox1F6 502 The index of trigger | Output Trigger
command® function ®
Ox1F7~1F9 503~505 Reserved
Ox1FA~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 12 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 O to this field.

NOTE 22 When set the value to be 1, the module will execute all HART polling commands
automatically.

NOTE 32 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, users can send and receive the HART command directly. Please refer to the below
steps.

Step 12 Set the Channel to 0. (Through Mode just support channel 0) [Address2 1900, Low
Byte]

Step 22 Set the Send length [Address2 1901]

Step 32 Set the HART command data. [Address2 1902~2043]

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

Step 42 Set the Auto Polling to 0. (In this mode, Auto Polling function can not be enabled.)
[Address2 501, Low Byte]

Step 52 Set the The index of trigger command to 255. [Address2 502, High Byte]

Step 62 Get the receive count from Receive count in through mode [Address2 1150, High
Byte] and error count from Error count in through mode [Address2 1151, Low Byte].

Step 72 Change the Output Trigger function value. [Address2 502, Low Byte]

Step 82 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 R 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 [Address2 1153 ~ ] according to
receive data length. [Address2 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 Installation

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 2.02
http://www.microsoft.com/downloads/details.aspx?FamilylD=0856each-4362-4b0d-8edd-aa
b15c5e04f5&DisplayLang=en

The .NET Framework install steps are shown in the below?2
Step 12 Press the Next button.

W Microsoft .NLT | ramewerk 2.0 Setup

Welcotne Lo Microseft NET Fraonewark 2.0
Setup

Thes wadrd wil Q30 vous Bheough the Nt Mlabon [eocess.

Step 22 Check the Y | accept the terms of the License Agreementlll and click Install button.

» pn -
M Micreseft NLT | ramewerk 7.0 Setup - 5(

trd Aev Literme Agreemesd

:lu‘l)m License Agreement ~

IP')J\")T" SOFTWARL SUPRLDVENTAL LICOGE TERMS
POROGOFT AT FRAMEWORN 2 0

Pacroseft Coporation (or Dased on whare you bre, 0 oF B ifflates) icenres thee
Fppienent 1o you. I you are boansed 10 e Mo 0soft Windows 00w 4 Frstes
oftware (e “woftmar o), you saay e i wopieeent. You Sy Aot use £ F you do
Pt Dvew & lontus for B coftnare. Yo iy v & 00py of B sgobmmnt sith sah
ey ko armad oy of D wilt mae

v

L} :‘",

By g "1 accept e berms of the Loeree Agtomert” and procoedng 12 wse the
Product, 1 ndcae et | have redd, ndorocd, 40 agredd 1o the Lo of the End User
LCorns Agrocrent

(:‘-_' Laccept the terms of the License m]
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Step 32 After finishing the installation, press Finish button to exit.

W Microseft NIT Framework 2.0 Setup £ &

Setup Complete

Microsoft MUT Framework 2.0 has been successfully installed.

It 15 hghly recommended that you downiond and stal the labest service pachs and
ey WSdates For this peodct,

For more efoemation, vist the fdlowing Web ste

Product Support Center
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5.2 Install HRT-711 Utility

Step 12 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 22 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.
12 Zetup - ICP DAS BRT-T11 Diility E] E] B E|

Welcome to the ICP DAS HRT-711
Utility Setup Wizard

This vall install [CF DS HR:T-T1 1 Uity wersion 1.0, 0.0 on your
computer,

It b5 recoemrrereded Ehat o chose ol cther applcstons befone
CondImErg.

Chele Beot, bo condiness, of Cancel bo exit Setup.,

Lot | [ coem |

Step 32 Click the Next button to continue. If you want to change the installation destination, click

Browse button to select the installation path.

12! Setup - ICPF DAS HRT-T11 Meility

Seleck Destination Location
where should ICF DAS MRT-711 Uity be instaled?

..-—JI Satup vl restall 10P DAS HALT-T1 1 LRty inko the Followang Folder,

T conkinuss, chok M. IF you would e to select 5 dfferent Folder, chck Browse.

F \ICPASIHARTI R T-711 Ll

AE bearct 3.6 MB of fres dsk space & required.

[ <peck | met> | [ concel |
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Step 42 Choose the name and the path to install in the Start Menu, and then click Next.

12 Zetup - ICP DAS BRT-T11 Deility

Select Start Menu Folder
where should Sstup place the program’s shoetouts?
Sabup vl creste the program's shorbouts in the following Start Meru folder.

Toconkinus, chck Mext. IF you would e to select 5 different Folder, chck Browse.

[ cmeek | meor> | [ canen |

Step 52 Click Install to start installation

HRT-711 User Manual

12 Zetup - ICP DAS BRT-T11 Diility

Ready bo Install
Setup ks now ready bo begin inctaling 1P DS HRT-T1 1 Uity on your compuber.

k. [rectall bo continus with the nstalation, or chok Basch § you wank bo néview or
Cheandgs Ay Sethings,

Destiruation kacation:
CACPOASIHARTIHRT-T11 Lty

Start Merus fokder:
ICPDAS

[ <pock [ proted | [ coneel |

Version 1.15

Page2 36

Copyright © 2017 ICP DAS Co., Ltd. All Rights Reserved

E-mail: service@icpdas.com



Step 62 Wait the installation finish, then check Y View Patch Note.txtll if you want and click

Finish to complete the installation.

12! Setup - ICP DAZ HRT-T11 Meility

Installing
Plaace walk whils Sebup installs [P O&S MRT-711 LElby on wour computer,

Exitracting fles...
CAICPDAS\HARTYHRT-=711 LRltyiPatch Nobe txt

!IIIIIIIIIIIIIIIIIIIIIIIIIIIIII. AERENRENRENNENNENN II“

1 Setup - ICP DAS HRT-T11 Dtility & EoE

Completing the ICP DAS HRT-711
Utility Setup Wizard

Setup has finished instaling 1P DAS HRLT-711 Lty on vour
compuber. The applcstion may be laurched by selscting the
irestalad icons,

Chck Finizh to ek Setup,

[] omw Pt Mk 2t

l

Step 72 Users can execute the Utility in the following path.
Windows XP

IS UV~ HO_Tool
&) HO U
& HRIM

v | B2 HRT7IL Ushey
T) P Now
W Usizetad ICP DAS ERT-711 Uity

Windows 7

ICPOAS
HART
GATEVWAY
HRT-711
e HRT=T11 Uttility
Patch Note
B Unirstall B2P DAS HRT-7
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5.3 Introduction of Utility

The HRT-711 has, Ethenet and HART, two interfaces. The Ultility 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.

=&

Please click the following figure for related confignmtion

HART 1
A
WToobus

5.4 Configuration 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 maske etc) for using.

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

#= eEearch Dhldy [ «1 0.9, Dct T4, 21T |
Ble Zerrer Jook

|NIME Alias  IP Address  Subenet.. Gateway  MAC Address DHCP

ﬂ Search Servers E Wel | Excit |
fimbs

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.

# eBcarch Mixhity [ +]1.009, Dea 24, T1Z ]

Bl Geremr Jook
Hame Alias 1P Address Sub-med M... Galeway MAC Address
HAT-F11  HAT-MT 192068.255.0 2550255000 VIZ.V68.0.1 LRI U H R

e [ =) [ -l L s N 7 1] LR
- & i W el @ " Wk, P - el e A (TR . %]

L *

E Surd15emr:| 5 Weh | Exit

|
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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 usersL, application, then click OK button to

apply the new setting.

Server Name :  HAT-T11
NP 0: OFF - Alas:  HAT-TIN IT Ehars]
W hddress | 157 164.255.1 MAC:
Sub-net Mask ! 75525500 Wamingll
—_— Contact your Betwsak Administralon o get
abrwray | (Er- AT T R] canmed figuration helone any changing!
[Tk | canen |

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

5.5 Configuration 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.
NOTER Before configuring HART interface, users have to switch the Init Mode switch to Init then

power cycle the HRT-711.

Please make sure you have swikch 9 “Init Mode®
Then power cycle the HRT-711

HG Toof 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

i The Com port of PC has not opened yet

i 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

i

The Com port of PC has not opened

The Com port of PC has opened and tried to connect to the

W

module

1%

The PC connects to the module successfully

5.5.4 Connection Control

Button Function

-t:’l Connect ‘

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

and try to connect to the module.

When clicks this button, the PC will break the connection

K 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

Comumunication
Sett
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Functionality

Device Information
Display the configuration of the device

Device Configuration
Change the configuration

Drefamlt
Crgtput Data

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

CMD

Q
Address
Map

Address Map
Display the Modbus Address mapping of User CMD

L

Dievice
Diagnostic

Device Diagnostic

Display current status of HART command of the module

u'l'u

Through
Mode

Through Mode
Send/Receive the HART command

Format
Translation

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 Port Setting

Setting

Port Num :

Device : |HRT-710/310 +|
HRT-7107310

(CoM13 v |

QK Cancel

5.5.5.2 Device Information

Device Information

= HRT-711

=-HART Device 0
Default CMD{0)
Default CMD(3)
User CHMDEL)
User CHMDER)
ser CHMDIE)
Uaer CMD(12)
Teer CMD{13)
zer CMD(14)
User CMD(15)
eer CMD{1E)
Wger CMDILT)
User CMD(1E)
Tser CMD{1D)

Ttem
Module Name

[ --- Sustem Info - ]
HART Dewice Cont
TTser Crmd Count
Comd Interval fms)
Cmd Timeont {ms)
Auto Polling

Retry Count

[--- Modbug Info --- ]
Bwap Mode

Walue
Sarstern

1000
1000
Enable

Hone

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 : :
Right Click® | Generate Pop-up menu Basic Operation and Advanced
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Node Mouse Behavior
Operation
DS\ﬁSeTN Left Click Display configuration
Default Left Click Display configuration
CMD (N) | Right Click® | G€Nerate Pop-up menu Basic Operation and Advanced
g Operation
User Left Click Display configuration
CMD (N) | Right Click® Generate Pop-up menu Basic Operation and Advanced
g Operation

(1) When right clicking the item of System, it will generate a pop-up menu. The
functionalities of the menu will describe below?2

A Basic Operation

System IO Data E]|E| E|

Sarstern Chatput

statnz reset : Disable v

auto polling : Enable L

manwal tigger :
trigger index of veer command (0-255): [0

Swstermn Input

State Machine : I0 IDLE

Request Count : 160

Respons Couwnt : 160

Eror Count : 0

Enmor Status : No eror

Eror index of nser command : 255

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

If users want to execute user command by manual mode, users must set

of user _ _

command the index value first

Send Data | When click the button, it will update data in the System Output area to
button

module

System Input
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System Output

Stat_e It will show the state machine of module
Machine
Rggﬂﬁtst It will show the request count of HART UserCmd
Reggl?: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
Léﬂ?g[ne When click the button, it will update System Input data from the module

A Advanced Operation

Color
availahle

Cratput Data

Module name : System

unavailable [l selected

Addr | C1
o
10~19
20~29
3039

40-49
<

o oo o

C3

o ol o o ~

Clo ~

o o o

v

>

Input Data.

Addr | C1
:
10-19 | 0
20-29 | 0
30-39 | 0

40-43 | 0
<

peee |

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 below2

A 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
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window (EX: The window of HART command 0 and 6 is shown as below).

Command 0 I0 Data EH§|E| Command 6 10 Data [T||E|r§|

Information : Read Tnigue Identifier Information ; Write Polling Address-Request
Mannfacturer : Hartmann_and_Bramn(22) Dievice Type Code : 133 Polling address [1-15) il |
Preambles Humber : 7 Comimand Set Revision : 5
Transmitter Revision : 2 Software Revision : 11 Send
Havdware Revision : g Flag : 2 Information ; Write Polling Address--Fespons
Device 1D : 723522 Polling address - 1]

| Show Long Frame Address | [ Tpdate

A 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
input and output data from the module.
NOTERZ About the Input data area of user command, the first 2 bytes are response

codel and code2 of HART command and the left bytes are the HART
command data.

e

Module name . Default CMD )
Color
available unavailable [ slected

Output Data

Addr | C1 C2C3 C4 | CHCAE CT | CB COCI0 4

N

10~19
20-29

30~39
40-49
<

= oo =

Input Data

Addr  C1  C2 C3 C4 C5  C6  CT CB

10~19

1}

2
20-29 | 0
30-33 0
1}

40-449
<
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5.5.5.3 Device Configuration

Device Confignration E| E'E'@

= HR Ttem Talue
B, iy
= HART Device 0 Module Name Systemn
Defanlt CHD{I) [ === System Info --- ]
Diefanlt CMD(3) HART Device Count 1
Teex CHD{1) Usex Cind Count 11
Tser CHMD{Z) Cimd Interval {ms) 1000
Tser CHMD{E) Comd Timeout (ms) 1000
ser CMD(12) Auto Polling Enable
User CMD{13) Retry Comnt 3
User EMDL4) [ - Modbus Info - ]
Tser CHMD{15) Suran Mod N
User CMD(16) wap tace one
Tser CHMD{T)
Tser CHMD{18)
User CMD(19)
Operation
[ Loz From Fie | | Load From Device | | Load Default Setting
[ Have 1o File ] [ Save 10 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

Left Click | Display configuration

System : : -
Right Click'? | Generate Pop-up menu Edit and Add Module
HART . - R
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?2

A Edit
& EEX
Systemn

Crmd Intervel (75-65535 ms) : [M0 | Timeout Value (305~65535 ms) ; | 1000

Auto Polling : 3fEh 7v‘ Retry Count (0~5) : |3

Modbus Setting

Swap Mode : |None v
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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.
If the function is enabled, the HRT-711 will execute all HART polling
Auto Polling _
Cmd automatically.
When HART comm. error happened, the HRT-711 will re-send the
Retry Count )
HART Cmd for Retry count times.
Modbus Setting
It is used for the format of the word data in Modbus. The option are
None / Byte / Word / W&B.
Ex2 2 words data (0x1234, 0x5678) from HRT-711. Users can set the
swap mode for different data format.
Swap Mode Swap Mode Data
None 0x1234 0x5678
Byte 0x3412 0x7856
Word 0x5678 0x1234
Wé&B 0x7856 0x3412
A Add Module
Module Edit [ [=1E3]
Module
Channel: |0 v | Auto Configure : Disable + | Frame type: |Long v
Mastertype:Piﬂna:yMamr v | Network mode : 1Muliidmp | Address: 0
Preambles: |5 Crd Omode :  [Initial v| Cmd3mode: [Poling |
Unigue Identifier
Manufacturer ID : 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)
Auto If enables this function, the HRT-711 will detect the frame type,
Configure | address, preambles, manufacturer ID, device type and device ID of
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HART device automatically
Warning2 If enables this function, just supports HART Point to Point
mode
Frame type | Short or Long frame
Primary or Secondary Master
Master type ) .
Warning2 In general, the HRT-711 should set to the Primary Master
Point to Point or Multi-drop mode.
Network . . o
mode Point to Point2 Only one HART slave device in HART bus
Multi-drop2 More than one HART devices can be in HART bus
0~154
Address Warning2 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
If the frame type of HART slave device is long frame, users can
Auto Get . : . .
Unique 1D 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 o )
short, users can omit this setting
_ Users can set the device ID for HART device. If the fram type is
Device ID o _
short,users can omit this setting

1. Disable2 The HRT-711 will not execute the default HART Cmd

2. Initial2 The HRT-711 will execute the default HART Cmd automatically when in
Initial mode.

3. Polling2 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 below2
A Edit
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Same as the selection Add Command in the pop-up menu when right click System,
please refer to that section.

A Delete
Delete current selected module

A Add Command

Command Edit =3

Command
Command Num. : 3153 i Mode : | Polling TVV; Format :
In Size : |6 | OutSize: ivU

In Offset: |3

| ok || Concel |

It is used to set the communicating parameter for HART User CMD. The details
are described as below2

Command
Command Set the HART command number
um

Mode Initial® / Polling® / Manual®

Normal® / Simple® (Data exchange format between HART and
Format

Modbus)

Set the input data length of HART command.
n'si Note: The size includes 2 bytes response code and data size of
n Size

HART command. (Ex: HART Cmd 0 = 2(response code) +12
=14)

Out Size Set the output data length of HART command.

Set the input offset of HART returned command data.
In Offset

(HG_Tool v1.5.0 or newer supported, refer to example FAQ26)

1. Initial2 The module will run this command in initial mode

2. Polling2 The module will run this command in operation mode

3. Manual2 The module will run this command by manual

4. Normal2 When read / write HART data by Modbus, the data format is HART

standard command format
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5. Simple2 When read / write HART data by Modbus, the data format is simple
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
HARTdata and donodt need to process
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?2
A Edit
Same as the selection Add Command in the pop-up menu when right click HART
Device N, please refer to that section.
A 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)

Default Output Data (For User CHD) = E0&X)
= HRT-711 Color
System ) Awailable navadlable For Current Cind .Selected
= H‘n‘%geéﬁﬁ?l) Default Value
Teer CMDIZ)
Tser CMD(E) Lddr | C1 Q2 C3 T4 C5 Cs | CT CB | C9ClO0 A
User CMDiLd) 08 |0 u-lu 0 0 0 0 0 o
Teer CMDL3)
Teer CMD(L4) -1 '@ 0 | @ 0 0 0 0 0
Teer CMD(L5)
o CMTULE o o o |0 0o
wmr CMDIT
Teer CMD(LE) o ojojojojeo
Teer CMDL9) 0
i
w
Please fnput the mumber { 0~255 ) : |11 >
Rest
QK Cancel
Cipe
Losd From Fils ] ’Load Fromm Device ]
Save to File ﬂ: Save to Device ?
—
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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.

NOTER2 The Modbus address of the default command is fixed, so users can refer to

section 4.2 to get the address.

Addres: Map (For Oser CHMD) EJ EJ |E| §|
= HRT-T11 Color
Systern avadlable unavailable forevrentcmd [l sslected
= HART Dewvice 0
Tzer CMD() Modbus 40 Madbus 41
Taex CMDZ)
Tsex CMD(E) 4ddr LB |HE A Addr LE HE »
TUser CHD(12)
Tlser CMD(13) “ “
TUser CHD(14) 1 1
Taer CMD15)
User CHD(16) z 2
Taer CHMD17) 3 3
User CHD(18)
Taer CMD19) 4 4
s 5
b f
7 7
8 ]
s 9
1o 10
11 v i 2

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 belowe
Figure Status
It means no error
! It means the command has never been executed

Q It means the command has error and the error

status shows at the right side of the window

3{ It means the item is selected
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(2) Status Update button2 Refresh the status of HART Cmd

(3) Record button2 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

=  HRI-7I Ttern Falue .
H Module Narme Sstermn -
= HART Device .
© Defanlt CMD() State Machine Wait to Receive -
© Default CMD(3) [--- Tser CMD — ] :
i Tser CMDI1) Eequest Connt 0 .
L Ty CMDE2) Fespomnss Count 1] -
leane  EmOw =
b User CMD(12) ainst miIor o oo :
Error Index of Command Mo E .
L User CMD{12) rror Index of Co o Error :
L TTser CMD(14) .
L. User CMD(15) :
L TTser CMDLE) .
L T CMDT E
L Uy CMDE) .
L. Tser CMD(19) :
Y e L L L LU L L ST UL LU UL LU UL CLLLLLLLLL I
[] Luio EE [ Eecord 1 ] [ Record 2 ] [ Eecond 3 E
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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 02

Step 1 In Send field, fillint he datainOxFF OxFF OxFF OxFF 0
and then click Send button to send HART Cmd.

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

Throngh Mode

Send Diata,

Charmel -

|FFFFFFFFFFEIEBEIEIEIEIEI |[ send

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

Eeceive Data

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

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 ASCII Translate (Bl=1.3]
[ Packed ASCII3 | | Packed ASCII6 | [ Packed ASCI 12 | | Packed ASCII 24 |
Message Packed ASCII data
Packed ASCII MSG = || tommeti @ e mal O
Translate #0: [53 | #1: [0 | 42 (2400 [0 [0 |
#5: [0 | 4 1:\ #8: [:\ #9: [0 | wiodo SR |
‘

#12:[0 | #13; ‘f‘\ m:j“\ ﬂs:}—\ #1s:|—]

l_l_f!;{:L
#13:{’7 #19: {T #zu:{’*] #21:{*] #22:»{_ :

IEEE754 Translate

IEEE 754 float Byt data
i = | format: O decimal (® hexadecimal

i
| o a2 | oo | s eF 3 5 |
el R

IEEE 754 Translate

[100.78
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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 fHRT-711 Utilityoto start configuration
(1) Select HART in the first page of the Utility and switch operation mode to finita

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

. =3

Flease click the following figure for related confignration

HART

’%‘I’adbus

[1] If HRT-711 is the ARevBO version (as the below figure), users need to set the
parameters of HRT-711 in the AiNormalo mode.

Module : HRT-711RevB
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(2) Selecting device to HRT-711 and switching to appropriate com port in the
Communication Setting, and then click OK
(3) Clickthe Cénnect 6 button t-Mdlnoduenect HRT

-
g@ o

Communication Device Device
Settings Information Configuration
\ N

Com PoﬂSeﬁing. @‘I -

Setting

Fet:

HG_Tool Version 1.6.0 Copyright (C) 2012 by ICP DAS
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 Utility 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

=-HRT-711

o Dl
T Delete
Tl Add Command
. Tsgremre Ty
- Teer CMD{12)
- Taer CHMD{13)

Q E - Uzer CMD(14) Device Configuration

device.

. User CMD{15)
. User CMDI{16)
- User CMD{1T)
Device .. Ussr CHD{18)

Configuration - TUser CMD19)

=-HRT-711
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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

=-HRI-711

Edit

| Add Module

Preambles : 15
Unigue Identifier
[} Auto Get Unique ID

Manufacturer ID ; |22 Device Type :

.

New Module pr— @ ele )
Easy Mode
Module
HARTCh.: 0

~ | Auto Configure : Ensble - Frame Ty
J Crnd 0 Mode : | Initial =

[ Step 4] Save the HART device setting to HRT-711

ceo

Devi

(1) Click the fBave to

but t oHART device asettirg totHRE711n € W

-
Device Configuration
CHART Device 0 Module Name HRET-711
Defaunlt CMD D) Firmmware Verson V1ol
... Defanlt CMD{3)
|
I
COiperation
[ Load From File ] [Load From Device | | Load Default Setting
Bave to File Bave to Device
L% 3 - 3
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2. Add more than one HART devices : (Ex : Add ABB AS800 (Addr=2) and Foxboro I/A Pressure
(Addr=1) HART devices)
[ Step 1] Follow the previous step to delete default configuration
[ Step 2 ] Add two new HART device setting
The following figures are the settings for these two HART devices.

New Module JFea—— - C=s

Easy Mode

Moduls
HARTCh: 0 - AubConfigwe: Disbls - FrameType: Lone -

Master Type : Network Mode : : o

Prambles: 5 | Cmd0Mode: Intisl -| Cmd3Mode: foliy -

Unigue Identifier
[V] Auto Get Unique ID
Manufacturer ID : Device Type :

e
New Module i @‘J
Easy Mode
Module

HARTCh.: 0 - | Auto Configure : | Dissble - Frome
Master Type : Network Mode : Ad
Preambles : ° Cmd 0 Mode :  Initial -

Unigue Identifier
' [7] Auto Get Unigue ID

Manufactorer ID ; |22 Device Type :

.

[ Step 3] Save the HART device setting to HRT-711
(1) Clickthef'save to Deviced button to save-Mllhe nev
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-
Device Configuration

EES ) BN =5

e
=-HRT-711 Ttem Value
B HART Device Wame HART Device O
i Defanlt CMDND) HART Chanmnel 1]
i i Defanlt CHMDE Auto Configuration Dizable
: H:H%T fDEﬁ:EL;D o Wetwork Multi-Diop
i Detamlt
H P ble L. 4
... Defankt CMD(3) o ength . |
azter Twpe Frimary Mazter
Frame Tuwpe Long Frame
Module Addres: 2 I
Anto et Tndgne ID Enable
Defanlt Command (D) Initisl |
Diefanlt Commmand (3 Polling
|
Ciperation
[ Load From File ] ’Lu:uad From Device ] [ Load Default Setting
’ save to File ] Save to Device
E— |
k. [] T - . o
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Q02 : How to make sure that 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
below steps.

(1) Make sure HRT-711 runs in the iNNormalomode and HG_Tool is well connected to HRT-711.

Then click ADevice I nformationodo button
! Device Informaticn
— - HF‘T'?I 1 Ttem Falne
=-HART Device 0 Module Name HRT-711
Dievice Defanlt CHDD) Firmweare Yersion vi.01
Information i Diefanalt I3

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

(2) Right click the button on the fADefault CMD
to open the Al / O Datao screen of the fADefaul't

Device Information
E|--H:RT-'?11 [em Valoe
- HAR T Device O Commomad, M ame Diefanlt Cle
[ 0]t ChIDA HART Tiewice Todaw 1]
‘... Defalt CHI |_Ba:si c operation i
Advanced operation Initial
Mormal
Crnd In Bize 14
Crnd Cat Size 1]
Crnd In Address 1012
Cind Cut Address 1

(3) The following figure shows| / O Data of the OKDedN&ul t CMD(0) o

Command 010 Data - I.QJ l = | |_ih_J
Information : Fead Tnigue Identifier
Manufactorer [D Code :  Hartmann_and_Brann(22) Device Type Code : 133
Preambles umber : 7 Universl Cmd Eevidon . 5
Device Cmd Fevision: 2 Software Bewision 11
Hardware Fevizion g Flagsz 2
Device ID Taz5E
[ Show Long Frame Addres: ] [ Tpdate ]
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Command 010 Data

=] i) et

Information : Fead Unigue Identifier
Manufactorer ID Code :

Freambles Number :
Dievice Cmd Eevizion
Hardware Fevizion ;

Device ID

o0 o o O

Dievice Tvpe Code : 0
Universsl Cmd Eevidon : 0
Software Bewision ]
Flags 0
[ Show Long Frame Address ] I Tpdate I I

L

[ Check I/0O Data of the Default CMD(3) |

4 Right click the button on
to open the fAl/ O Datad(s83groeen of the ADef

the fnDefaul t

-

(5) The following figure shows| / O Dat a

Device Information
--HRT-711 Tem
- HART Device 0 Coumnad Name
e Defanlt CMD) HART Device Index

Basic operation ";de

Advanced operation |mmt
LS L B e ]
Crd Ot 3ize
Crmd Tn Addres:
Crnd Ot Address

Yalue

Diefanlt C1
n

3

Polling
Normal
20

n

1236

n

of t B)eo GKCmdfiN&ul t CMD(

Command 3 [0 Data

=

= 3]

PY Current  4.00070190429622
PY¥ 1 Yalue 0.000595508029174
PV 2 Value 26.091730654541
PV 2 ¥alue 0.004326001855468
PY 4 Value 0

Anto Tpdate

Information : Read Dmamic Variables and PV Cuorrent

PV 1 Unit kP&
PV 2 Unit  degC
PV 3 Mnit  Percent
PV 4 Unit  #7

[l Stop Tnterval (=) 1

o ]|
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Cormmand 3 IO Data

=]

S

Information : Read Dmamic Variables and PV Cuorrent

FY Curent 0 PV 1 Unit 777

F¥ 1 Value 0O PV 2 Unit 777

F¥ 2 Value 0O FY 3 Tnit 777

F¥ 3 Value 0O PV 4 Tnit 777

FV 4 Value 0O

Anto Tpdate

Stop Tnterval (=) 1
(6) Aftertestingt he | / O data of the

A Def auJwhen @dlrBsillis)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 ASwap Modeod oflltsoy shtee nii VB&BOGt.i ng i n HRT
[ 1] I n ADevi cecrCoar,i gruirg@hti omloi ck the button of
the AEdi to option to likeFigure3filSystem Edit o scr e

Device Configuration . @J El_lﬁ

o.p Edit Module Name System

Add Module

= Ty [ --- Sarstermn Info --- ]
HART Device Cownt 1
Teer Cmd Count ]
Comd Interval (ms) 1000
Comd Timeout fms) 1000
Ao Polling Enable
Eetrr Count 3

[ --- Modbusz Info --- ]
Swap Mode Mome

Crperation

[ Load From File ] [Luad From Device ] [ Load Default Setting ]

[ Save o File ] [ Zawe to Device ] ﬁ

\ —

Figure 3-1 Open fiSystem Edito screen
[ 2] Set the 0Sveaep Af&BeO0 aintde m llikeEigureB-OK o0 butt on

rSystem Edit _— k=) |=lE @‘

Swstem
Cmd Interval (75~65535 ms) : 1000 Timeout Value (305~65535 ms) ; 1000

Auto Polling : [Enable v] Retry Count (0~5) : 3

Modbus Setting
Swap Mode: |[W&B «

[ ok ]| came |

. —

Figure 3-2 Set fiSwap modeo to be AW&BO
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[B3] Clickthef'Save to Deviceo button to sawH like Rigurene w

3-3
Device Configuration l@‘l l = ﬁ]
= H=R '?1 1 Ttem Value
. rsterm,
- HART Device 0 Module Hame Bystem
e Diefandt CMD{D)
i Defandt CHD () [ --- Swstem Info --- ]
HAERT Device Coumnt 1
Tser Cimd Count 1]
Cind Intereal (ms) 1000
Cimd Timeout {ms) 1000
Luto Polling Enable
Retor Count 3 I
[--- Modbus Info -—- ]
HBwap Mode Word & Borte
Operation

[ Load From File ] [Lnaﬂ Fuoim Device ] [ Load Default Setting

[ Have to File ] [ Save 1o Dewvice ]

Figure 3-3 fiSave to Deviceo 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
0~15iNnHRT-711=> The detailed information ref)ers
and users can map the CMD(3) data of HART device to SCADA directly with these Modbus
address 1300 ~ 1459.

[2] FortheiDef aul t CMD(3) (S9 ida-71a R mappdd MR dddresDis
1300 ~ 1309. The below MB/RTU client will use the iModscandand fiModbus Pollotool to
show the CMD(3) data of HART device by polling Modbus address 1300 ~ 1309.
<1> Confirm the connection between Utility and HRT-711 is disconnected.
<2> Make sure the HRT-711 is in the Normal operation. ( Setthe i Di p Somihé latk o

of HRT-711to be i N o r mral reboot HRT-711.)
<3 > Sebisplayb e md d e Floatdo bf eo adiFigute 3-4
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B odScan32 - ModScal l i —

Eile Connection [Setup | View Window Help

Dl@lnl 1'_1 Data Definition i

| | | I- Display Options » | ¥ | Show Data
Extended 2 Show Traffic
&= ModsScal Text Capture Binary
Dbase Capture Hex
Address: IE : ' Is: 430
Capture Off Unsigned Decimal sponses: 430
Length: IE Reset Ctrs Integer Reset Cirs |
Long Integer 3
Floating Paint 2 Most Significant Register First
Double Float » | ¥ | Least Significant Register First
Hex Addresses |

Figure 3-4 Modbus display format
<4>Fillt h B Addresso& fPort Numberdandc | iGKk Butt on t o -¢lh,egect
Figure 3-5

F — B
Connection Details g

Connect [TERg.
Remote modbuzTCF Server ;I

IP Address: |1 92.168.255.3
Service Port;  |502

— Configuration

— Hardware Flow Cantrol

Baud R ate: I'I 15200 "I ™ “wait for DSE from slave
[T wait for CTS from slave
wWwiord Length: IB vI

DTR Cantrol: - [Disable |

Pl INDNE jv RTS Contral; IDisaI:uIe LI
Stop Bits: |1 vI Delay ||:| mz after RTS befaore

tranzmitting first character

[relay ||:| mz after last character

before releazing RTS

Protocol Selections |

Cancel |

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

HRT-711 User Manual Version 1.15 Page2 65

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



B (odScan32 - ModScal

Eile Connection Setup WView Window Help

CleE] sle| BEE 820
== ModScal

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

Valid Slave Hesponses: 27

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

31301: 3.9988
31302:

31303: -0.0013
31304:

31305:  25.7611
31306:

31307: -0.0074
31308

31309: 0.0000
31310:

Figure 3-6 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 fiShow Traffico of the fDisplay Optiono within fiSetupo menu
after successful connected, shown as Figure 3-7

BE iodScani? - ModScal

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

== ModScal

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

Valid Slave Responses: 413

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

Figure 3-7 The actual polling Modbus address

<6> Check and modify Modbus Poll Address Base types and display formats like Figure
3-8.
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¥4 Modbus Poll - Mbpolll. M. B O B8 e e

File Edit Connection Setup Functions [Display| View Window Help
D& XD |(=a|n]|e Signed Alt+Shift+S
Unsigned Alt+Shift+U
‘ S H Alt+Shift+H
Tx=0.Er=0.ID=1F=03SR=1( . ;

1 No connection Binary Alt+Shift+8

Alias 01300 Long AB CD
—
1 ] Long BADC

' Long DC BA

Float AB CD
Float BADC
Float DC BA

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

oo |[vlo|lo|s|w|n]
olololololololo

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

Error Counters Fil

Communication...

Figure 3-8 Address Base types and display formats
<7>S et ReaddWrife Definitionoof Modbus Poll like Figure 3-9.
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e e e e e e e e

[7] ReadMahite Dizabled

[ Dizable on emar BeadSwiite Once

Wiew
Fows
@10 (20 (80 100 ) Fit bo Quantity

% Modbus Poll - Mbpalll =
File Edit Connection [Setup] Functions Display View Window Help
DEEE X [T |~ 2| /L|o506151617 22 23|(TC 2l | ® l’?|
Mpol = |
Tx =0: Err = 0:ID=1:F =03 SR 3 Read/Write Definition |_ 53 _|
Mo connection E—
l,l Alas 00000 || g 1

0 I

1 Function: |D4 Read Input Registers [3:-:]' "] l Cancel ]
; Address: Protocol address. E.g. 30011 - 10

; Cuantity:

i Scan Rate; 1000 [m=]
S Dizable

6

7

8

g

[] Hide &liaz Columns
[7] &ddress in Cell

[ PLC Addresses [Baze 1)
[] EnrondDaniel Mode

Figure 3-9 iRead/Write Definitiond of Modbus Poll tool

[ Note ] The polling address is 1300 in this case because fProtocal Address (Base 0)ohas
been selected for Modbus Poll. If iPLC Address Poll (Base 1)ohas 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 AfCommunicationo dialog

from fDisplayomenu after successful connected, shown as Figure 3-10

% Modbus Poll - Mbpolll

File Edit Connection Setup

Functions IDisplayI View Window Help

DEEE x| P |2 2|/ |o506151617 22 23| TC .| ? k’?\

ra

Mbpolll

[Tx=60-Er=01D=1F=

04: SR = 1000ms

B | Communication Traffic

S =]
|

[ E it ] [ Continue l [ Clear ] [ Save ] [ Copy ] [ Log ] [
Tx:000-01 04 00 0& 30 C5
Rx:001-01 04 14 00 00 40 80 33 323 42 HC 00 00 42 8C 00 (¢
Tx:002-01 04 05 14 00 0z 30 C5
Bx:003-01 04 14 00 00 40 80 3232 323 42 HC 00 00 42 BC 00 (
Tx:004-01 04 05 14 00 0Z 320 C5
Rx:005-01 04 14 00 00 40 80 33 323 42 HC 00 00 42 8C 00 ¢

Figure 3-10 Polling address from ACommunication Traffico

<8> Set t he

Figure 3-11.
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2l Modbus Poll - Mbpolll = E

Eile Editlgonnectionlgetup Functions Display View Window Help

DEE& | X|T|= &/ |o506151617 22 23|Tcol| 2 N2
3 Mbpolll (= = ]=]

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

E |

Connection 0

ISerlaI Part I v]

Cancel

|
I H

Serial Settings
| Frolfic USE-to-Serial Comm Port (COM32) | ~|  [Fode
@ RTU| © AsCl

— 115200 Baud =

Fesponse Timeout
1000 [ms]

8 Data bitz -

Monhe Parity
Delay Between Pallz

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

Remate Modbus Server
IP &ddress or Mode Mame
[17217.3.255 -

[w|lo|[~w|o|v|[s|w|[w|r
|

Server Port Connect Timeout @) |Pvd

[rrs] IPYE

Figure3-11Com Port Parameters of fiModbus Pol
<9> The CMD(3) data of HART device is shown like Figure 3-12.
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2L Modbus Poll - Mbpalll

File Edit

Connection

Setup Functions Display

DEE&|X |7 |2 2| /1|05 06 15 1¢

ra

Mbpaolll

¥x=T746: Er=0:1D=1: F=04: 5K = 1000ms

Alias

lo|lw|v|lo|lvls|lw|mw - o

01300

{1

701

70

70

70

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
HRT-711 User Manual Version 1.15
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Q04 : How to update the firmware of HRT-711 ?
A04: (2018/05/22)

[ For HRT-710 hardware v1.31 and firmware v1.0 or newer |
The firmware update function is supported for users. Please follow the below steps.
a HW_vl.xx just supports firmware v1.xx.

[ For HRT-710 hardware v2.1 and firmware v2.0 or newer |
The firmware update function is supported for users. Please follow the below steps.
a HW v2xx(casing with 0Rg¢gjusBsuppohisdirmaare &ixs

" Module Name: HRT-711
Firmware Source: HRT711vxxx.fw
Firmware updates procedure: FAQ Q04

Module Name: HRT-711RevB
Firmware Source: HRT711_RevB_vxxx.fw
Firmware updates procedure: FAQ Q04 J

If you accidentally update the firmware to the wrong hardware (Ex. update version 2.0
to hardware version v1.31), it will cause a boot abnormality.
Please refer to the following procedure to renew the firmware.
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[ HART Firmware Update |

(1) Download the newest firmware of HRT-711.
(Download from:
https://www.icpdas.com/en/download/show.php?num=1688&model=HRT-711 )

(2) Turn off the power. Set HRT-711 to be finitd mode and open the upper chassis 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.

W
4
. HRT-711

(3) Using RS-232 cable to connect PC and HRT-711, and then turn on the power.
(At this time, all LED states are divided into two types, please refer to the following table)

All LED All Off Blinks every 500ms

( 4) RW_pddite Toolo
(Download from:
https://www.icpdas.com/en/download/show.php?num=1702&model=HRT-711 )

[ 1] Choose ACOMO option and select ACom Port
[ 2] Click n
[ 3] Click AFirmware Updated button to start f
[ 4] Wait fo

Browser o buttorllt o choose the firm

r AFirmware Update SuccessO messag
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3 FW_Update_Tool v1.06 [

1. Dowendoad Interface
& COM COM Port : \CP

S
" TSR COML = »

wsy depd as.com
2. Finmware Path

PIJ:".Work\.HﬂR T'\ProductHE T-71 1'\Firmware'Fimwsare . SHYL w101 fue

Browser..

3. Firmvware Update
Click "Fimnweare Update" button to start firmweare updating |

Firmware Update

HI

%

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

x1
)
1Pl

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 u sHRT7d1 Wilitya

Device Information

SR LRI lem Value
[
£ HART Devise 0 Module Name HRT-711
. Defanlt CMIDD) Firmware Version Vil

.. Defanlt CMLD(3)

[ TCP Firmware Update ]
Only hardware version v1.xx is supported

(1)Download the latest version of eSearch Ultility:
http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/esearch/

(2)Download the latest version of HRT-711 TCP firmware
ftp://ftp.icpdas.com/pub/cd/fieldbus _cd/hart/gateway/hrt-711/firmware/TCP/

HRT-711 User Manual Version 1.15 Page2 73

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


http://ftp.icpdas.com/pub/cd/tinymodules/napdos/software/esearch/
ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/hrt-711/firmware/TCP/

(3)Switch the dip-switch of HRT-711 to finitoMode

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

(4)Run eSearch Utility:

& eSearch Utility [vl.l.lg,l\ﬂ:y.ﬁg, 2018] P
File Server Tools
Name Alias IP Address Sub-net Mask | Gatewa MAC Ac
m Ping Server
@‘ Configure Server (UDP)
[ﬂ Firmware Update |
Locate 3
% Copy to Clipboard
| 1 ] ¢
M Search Server I Configuration (UDP) | !. Web | Exit |
Status A

[1] Select fSearch Servero

[2] Right click HRT-7110

[3] Select fFirmware Updateo
(5)Choose TCP firmware file (.dat)

EEEEN): HRT-711 TCP_PWW101.dat - ’ﬁrmwareﬁle (* dat) v]

| EEEEO) v | mE |

(6)Reboot HRT-711 when the following dialog shows
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= —

Bl C\Windows\system32Ycmd.exe

ARP T8 ] SREIE R H R

Waiting reguest from MAC B0-Od—eB-8f—ff—ff <IP:-192_168_.255_1>

Starting BOOTPATFIP Sevrver ...
» Complete: A

(7)Firmware update failure

BEX Ch\Windows\system32icmd.exe

Haiting request from MAC BO-Bd-—eB-80-55-71 (IP:192.168_255.1>
Starting BOOTP-TFTP Server ...
BOOTPREQ from MAC: A8-BD-EB-88-55-71

(8)Firmware update success

=k

B C\Windows\system32\cmd.exe
ARP TH E MR 25k =R

Waiting request from MAC BU-Od—eBd-8f—ff-—ff (IP:192_168_255.1)
Starting BOOTPATFIF Serwver ...

BOOTPREQ from MAC: 88-@D-EB-8F-FF-FF

+ Complete: 188
Py g

(9)Search Serverdoagain and check HRT-711 firmware version

@ eSearch Utility [v1.1.19, May.09, 2018 ]

|Ei|e Server Tools
Name Alias IP Address Sub-net Mask | Gateway MAC Address DHCP| Yersion
HRT-Ff11 HRT-711 192.168.255.1 255.255.0.0 192.168.0.1 O00:0d:eD:8f:ff:f OFF | v1.0.1 [2018}05/17]
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Q05 : How to read HART device command 1 data with standard format by
Modbus ?
(1) By HRBTs7llinWilityéy t o add HAUser
HRT-711. The Modbus start address and length of t h e

C Mibeg( ahd save adttingtit® R T

AUser CMD(1)@mdwi | |

address0 a @£rdd Irisized  f. iingHe éxample they are 0 and 7 (byte count=7 => word
count=4).
Device Configuration
=-HRT-711 Item Valug
= HART Device Name HART De
=B Edit
' ART Channel 1]
Delete uto Configuration Enable
twrork Point to b
Add C d ¢
| emman | efault Commend ) Initisl
| Defanlt Command(3)  Polling
,New Command - _ : : [ [ E) &J‘
Conumand
Command Num. : 1 Mode : |Polling Format : m
InSize: 7 OutSize: 0
| oK || Camcel |
Deevice Configuration I.<:> J I. = e e
=-HRT-T11 Tem Vahe
O-HART Device 0 Comrrmad Name Teer CHD(1)
‘... Default CMD {0} HART Device Index 0
i Diefanlt CMD(3) Tzt Comwmand Index 1]
P Tzer CR{DICLY Command No. 1
Cormand Mode Paolling
Comrnand Format Hormal I
Crmd In Bize 7
Crmd Ot Bize 0
Cind In Address 0
Cind, Cut Address 0
Clperation
[Luad From File ] [Load From Device ] [ Load Default Setting ]
[ Save o File ] [ save to 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) RuTiEPOA M BaillotHe settings (IPand Port) and t hen click fAOpeno
HRT-711.

(4) I114p@dd4oinin ACommandotSémel dommanddikktt on to
command. The HART command 1 data wil 01060800 ece
BA 00 10 00 00 D5 FOa
Send Modbus Command : 01 04 00 00 00 04
Get Response : 01 04 08 0OC BA 00 10 00 00 D5 FO

B MBTCP Ver. 115 S
ModbusTCP Protocol Description
® |1 87 153 2553 FC1 Read multiple coils status [O=sws) for DO ﬂ
[Preficed & bytes for Modbus/TCP protocol] -
Port |5I]2 Byte 0: Transaction identifier - copied by server - usually 0
Byte 1: Transaction identifier - copied by server - usually 0
Connect | Disconnect ‘ Byte 2: Protocol identifier=0
Byte 3: Protocol identifier=0
[ Datalog Byte 4: Field Length {upper byte}=0 i
Pualling Mode [Mo ‘W aiting] Statistic Clear Statistic
Difference
Start | Stap | Commands E Packet - Responses
. uantiy .
Total Packet Size [Butes) ’— Total Packet Size [Butes)
Packet Quantity Sent 112 0.00% Packet Quantity Received 11?
Timer Mode [Fixed Period] i}
el ’W G Sl F'olling or Timer Mode [DatedTime] Fuolling Mode Timing [rmz)
Q Start Time | Start Time b ax 0 Average
Start | S | Stop Time | Stop Tme Hin [1o00 [ 000
[Bytel] [Bytel] [Byte?] [Byted] [Byted] [Bpteh]
[12z0006 140004 i...oend Command__
[Eytel] [Bytel] [Byte?] [Byted] [Byted] [Bpteh] [Evtel] [Bwtel] [Bytez] [Bytel]
01 0200000006 -+ 01 04 00 00 00 04 010200000008 - 01 04 02 0C BA 00100000 DS FO
Clear Lists ExIT Program
b —— -

(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 unitof HART-7116 s dat abase is byte and wordandtheni t

Modbus register Iis composed of databaseds byte
(For example: Modbus registerO = 0x3412, database byteO = 0x12, bytel = 0x34).
So we need to change the byte order.
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So the data will be BA 0OC 10 00 00 00 FO D5.

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

According to the data count is 7, so the actual data will be 00 10 0C BA D5 FO 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 Description
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 codel = 0x00

Response code2 = 0x10

Primary Variable Unit code = Ox0C (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, t he ADef awill bhe addiéddD ( 3 )
automatically. The Modbus start address and lengthof t he ADef ault CMD( 3

fCmd In address0 a @nad Infsized f i el d. I n the example they &
0x026A) and 26 (byte count=26 => word count=13).
rDew'ce Configuration = = &1
= H:RT-'?II Tigii Value
S HART Dewice 0 Comumnad, Name Diefanlt CH{D
‘.. Defanlt CMD{) HART Device Index 0
Command Na. 3
- Teer CMDIL) Command Mode Polling
Comunand Format Mopomal L
Cmd In 3ize an
Cimd Cut Zize 0
Cmd In Address 1230
Cmd Cut Address 0
Operation
[Laad From Fils ] [Luad From Device | [ Load Defoult Setting
I Save to File I [ Save to Device I

.

(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 MR8 t EilltHe settings IPandPort) and then click fAOpeno
HRT-711

(4) 10b@MO26AB00DO0 i n ACommandoSéneél Gommanddi okt t or
modbus command. The HART command 3 data willbereceive d i n fiRespomnmieso
04 1A 1000 7F 40 AO E7 BB OC F4 00 20 00 CE 41 E8 2D BC 39 58 18 00 00 00 00 00 000

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

Get Response : 01 04 1A 40 7F 00 10 0C BB E6 64 00 20 03 94 FA51 41 CD 20 OF 39 BC 00 00

00 00 00 00
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5 MBTCP Ver. 115

ModbusTCP
P [192.168.255.3

Port [502

Connect | Disconnect |

[~ Datalog

Paolling Mode [Mo ' aiting)
Start | Stop |

Timer Mode [Fixed Penod)
Interval | 100 ms Set

Start | Stop |

Protocol Description
FC1 Read multiple coils status [Qxxex] for DO ﬂ

[Prefixed & bytes for Modbus/TCP protocol]
Byte 0: Transaction identifier - copied by server - usually 0
Byte 1: Transaction identifier - copied by server - usually 0
Byte 2: Protocol identifier=0
Byte 3: Protocol identifier=0
Byte 4: Field Length (upper byte}=0

Statistic . Clear Statistic
Difference

Commatids inPacket [ Responses
Cuantity

Total Packet Size [Byptez) 12 IW Total Packet Size [Bytes) 5
.00 %
Packet Quantity Sent 1 IT Packet Quattity Received 1

Poling or Timer Mode (Dates/Time) Polling Mode Timing [ms)

Start Time | Start Time Man 0 Average
Stop Time | Min | 1000 | non

Stop Time

[Epte0] [Bptel] [Bute?] [Buted] [Buyted] [Byteb]

[120006 14 2Ba00d

[Epte0] [Butel] [Bute?] [Buted] [Buted] [Byteb] [Epte] [Bptel] [Bpte?] [Buted]
01 02 00 00 0006 --» 01 04 02 64 00 0D 010200000010 - 01 04 1440 7F 0010 0C BE EG 64 00
200394 FA 51 41 CD 20 0F 39BC 00
(00 000000 00
Clear Lists ExIT Program

Send Command

(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 0C 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-7116 s
Modbus register

database is byte and

t he u

s composed of databaseods

(For example: Modbus register0 = 0x3412, database byte0 = 0x12, bytel = 0x34).
So we need to change the byte order. So the data will be as below.

7/F 40 1000 BB OC 64 E6 20 00 94 03 51 FA CD 41 OF 20 BC 39 00 00 00 00 00 00

nit
byt e

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 0C 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 Description
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 codel = 0x00
Response code2 = 0x10

Primary Variable Current = 0x40 Ox7F OXE6 0x64 (3.998437)

Primary Variable Unit code = Ox0C (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 = 0OxBC 0x20 0xOF 0x00 (-0.009769201)
Quaternary Variable Unit code = 0x00 ( ???)

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, canot receive a
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 De fHART DevicE M0 h)HRT67L1 igiPolling Mode ]
< 1. The setting of SWAP Mode is iNoneo (without Byte and WORD swap) >
(1) Address 1000 (Unit: WORD) : Show the comm. status of fDevice 0 0
[1] High Byte : ithe comm. status of Default CMD(3) in device 0.
[2] Low Byte : ithe comm. status of Default CMD(0) in device 0.
(2) Address 1001 (Unit: WORD) : Show the comm. status of fDevice 1a
[1] High Byte : Airthe comm. status of Default CMD(3) in device 1.
[2] Low Byte : ithe comm. status of Default CMD(0) in device 1.

" Modbus Poll - (Mbpont1] (= ](53](3X] M - . bodbus Polt - bponty [2 |[E)[K)
Fle Edit Comection Sstup Functions Fle Edit Comection Setup
Display ¥iew Window Help - 8 x Display View Window Help - 8 X
Ded&e X 7 = Lhbhed&E X © E

x= 838 Err=0:10=1.F =04 5K : 'nggg; Err=010=1F =04 SR :
Default CMD(3) of Device 0 Default CMD(3) of Device 1

Aias| ®01000]

00000

=000

] 000

efault CMDND) of Device 1 D000

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 AV&Bo(with Byte and WORD swap) >
(1) Address 1001 (Unit: WORD) : Show the comm. status of iDevice 0 0
[1] High Byte : ithe comm. status of Default CMD(0) in device O.
[2] Low Byte : ithe comm. status of Default CMD(3) in device 0.
(2) Address 1000 (Unit: WORD) : Show the comm. status of iDevice 1a
[1] High Byte : firthe comm. status of Default CMD(0) in device 1.
[2] Low Byte : ithe comm. status of Default CMD(3) in device 1.

" L Modbus Poll - (Mbpont1] [ (5] [3X] M ' Modbus Poll - pbpom1] [2|[E][X]

File Edit Comnection Zetop Functions File Edit Comnection Zetop Functions
Dizplay Wiew Window Help - O x Dizplayr Wiew Window Help - O X
W& x M & DEWa x M &
=729 Enr=0:1D=1.F =04 SR : *= 1021 Err=01D=1F =04: 5K
Default CMD{3) of Device 0 » Default CMD(3) of Device 1

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-711. (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 i
Modbus / HART Mapping Table), users can get the communication status of the User CMD Index
=0and 1.
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Device Id: III
. Number of Polls: 90
Address: MODBUS Point Type

Valid Slave Hesponses: 9(
Length: |10 |04: INPUT REGISTER ~ ~| E——

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 : How to integrate Active and Passive HART devices in multi-drop

network ?

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

//‘/ S T A AR S " \‘-\
: “ HRT-710 3
24 Voc
Power Supply
("') (’) ° 250 Q
(+) |9 (1/4W)
i 87 [|HART- Pin2
(-) ® '% >., HART+ Pin 1 :
Field Device ot
. (+)
- (=) 24 Voc
r ) g Power Supply
A + ™
Field Device o] B
) Neg (-)
- Active
\ Passive (4-Wired) /
\_Field Device (2-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& Ethernet and
connecting to Ethernet switch, all HRT-711 can be identified by the IP address.
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Q10 : How to integrate HART communication 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 I-7570 to do that and the wiring for this case.

SCADA I-7570 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

REQUEST DATA BYTES
NONE
RESPONSE DATA BYTES)
BYTE O MRS, 3 it unsigned integer.
14 NSRRI SNIERSERRETIR,, |EEE 754 floating point format.

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

-~ E A
Device Configuration [ﬁJ El_lﬂ_hj
i i s
=-HRT-711 [tem Taloe
EI_ WADT Deyie Name  HART Device 0
i Defan Edit hannel a
o Defan Delete mfignration Enable
Point to Point
| Add Command |"Dm.1mnd([l]l Imitia]
| | Defanlt Commend i3 Polling

New Command - — = ‘ E)
— |t -
Conumand
Command Num. : |149 Mode : m Format :  Normal
InSize: 5 OutSize: 0 —

[ ox [ cowa |

L

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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.
Device Configuration

—

——

=-HET-T11
E-HART Device 0
i Diefanalt CHDO

Ttem

Module Name
Firmware Version

Value

HRT-711
W10l

Cperatiomn

[ Load From File ] [Loau:l From Device ] [ Load Default Setting

[ Save to File ] I Zave to Device II

b

4. Get the Modbus address for the HART command No.149 data.

(1) Open the MAddress Maposcreen and click the lUserCMD(149)oitem.

[1] In the Modbus AO area, the light blue grid means the Modbus address for data

sending.

[2] In the Modbus Alo 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 iModbus Aloarea and the Modbus address for receiving data is

from O to 2.
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P B
Address Map (F*ser CMD) — l‘iJ E‘i‘g
. —

=-HRT-711 Color
o Sarstern available unavailable for current cmd. [l selected
=-HART Device 0
O 1] 1(140) Modbus L0 Modbus 41

Addr LB HBE ~ Adds LB HB ~
L4 L4

1 1

LY B DR L= WY, A i I VLR
LY B DR L= WY, A i I VLR

—_
=
—
=

El
4

b

(2) Users can use the Modbus Function Code 4 and address from 0 to 2 to get the HART
command No.149 data. (Ex: Request Cmd => 0x01 0x04 0x00 0x00 0x00 0x03)
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Q12 : How to set HART device address by HRT-711 utilityX
1. Add the UserCMD(6) to HRT-7112

(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.

7

- — = R
New Command — ~ M
Command
Command Num. : 6 Mode : |Manual  w Format : | Normal
InSize : 3 Out Size : 1
| ok || Comel |
A
Device Configuration [ﬁ-J l = | |_ihl
=-HRT-711 Itemn Walue
- HART Device 0 Module Hame HRT-711
.. Defanlt CMD(0) Firmueare Version il
i Defanlt CHMD(3)
- ser CMD{E)
Cperation
[ Load From File ] ’Lu:ueu:l Froin Device ] [ Load Defanlt Setting
’ Bave to File ] ’ Save fo Device ]
_|

2. Set HART device address and send the UserCMD(6)2
(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 Informaticn

=-HRT-711 Itemn Falue
- HART Device 0 Cormmad Heame Uzer CMD{B)
Defanlt CHI0) HART Device Index 1]
Diefanlt CHDI(3) et Command Index n
..... Basic operation Ho. b
P Mode Manusl
Advanced operation A Mol
Crmd T Size 3
Cmd Ot Size 1
Crad Tn Address I}
Crnd Ot &ddress I}
Command &0 Data l = | |_i3-]
Information : Write Polling &ddres--Fequest
Polling Address (0~15) : 4
Send

Information ; Wite Polling Address--Fespons

Polling &ddress : L

L

(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
=8 H;R T-711 Ttem Value
EI HJIEsic operation |le Namme Svstem

| Advanced operation

ratem Info --- ]

- User CMD{E) HART Device Count 1
Wser Cmd Cownt 1
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-

System 10 Data I. = |ﬂh

Saztem Chutput
Statns Feset : [ Dizable -
Auto Polling : | Dizable -

Manual Trigzer : | Enable -
Trigger Index of User Comumnd (0~255) : 0

Sarstenn Input
State Machine : [0 IDLE

[ --- For UserCmd --- ]

wer Cmd Eequest Count : 0
Tzer Cmd Eesponse Connt : 0
Tzer Cmd Ermor Count ;0

Tzer Cmd Ermor Statz ; Mo Enor
Tzer Cmd Error Index ; 255

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 fiPoint to Pointo :

24 Voc
Power Supply
()] )
o N
Pos (+) i | (1/4W)
4~20 mA : HART-—Pad: |
1‘, Neg (-) : HART+ Pin 1

Transmitter
ngh impedance device) /

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

ﬂoop Power Source (2) — external resistance \

: : HRT-710
24 Voc ; JP4
Power Supply § -
IS ol 2500 -
: o i -
Pos (4) z {1/4W) é :
20mA S208 | i [[HART- Pn2
Neg (-) i |2 ||HART+ Pin1

. -*
.................................

Transmitter
high impedance device) j

Figure 13-2 HART_P2P_Network_Passive (Ext-Resistor)
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Power Supply
(0l 2500
: 3
: Neg (-) e r (1/4W)
Active z HART- Pin 2
(4-Wired) HART+ Pin1
POS (+) med | .
\(Active HART Device )
Figure 13-3 HART_P2P_Network_Active (Built-In-Resistor)
- HART +
4~POmA HART+l HART-
HART ( Withq@ut Resistor)

Actuator

Current
Source

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

HART-

-%
Fig 13-3-12 fiPoint to Pointd Mode (HART Actuator, without resistor)

HRT-711 User Manual Version 1.15 Page2 95

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



2. The wiring of AiMulti-Dropo:

Multi-drop Network (Loop Po

wer)

HRT-710 s
24 Voc
Power Supply
()] % 250 0.
+) 500 (1/4W) é
|HART- Pin2 :
@ [ i
FieldDevice: || || JMipiemmmmmd' NG o
(+) =5~ Handheld
!-- B ¢ % Terminal
Field Device :
@L GO AR HRT-T10
) PIERREFE(JP4 pin 1827 R EH) -
HBRHMEEE1/4R, - ERER T -
Field Device ﬁ ﬂﬁ&ﬁ&&i!ﬂm <

Figure 13-4 HART_Multi-Drop_Network_Passive.jpg

/ ( Active HART Device )
Power Supply
fef (rawy
Neg (=) =y :
Active i [)° [|HaRT- Pin2
(4-Wired) = 5 HART+ Pin 1
POS(*)J e -
Power Supply
Neg (=) e
Active
(4-Wired)

A
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Figure 13-5 HART_Multi-Drop_Network_Active

Multi-drop Network
 HRT-710 '
24 Voc
Power Supply
(+ ] (- o H 250 O
(+) 2N (1/4W)
i ) ° [|HART- Pin2
(-) ® HART+ Pin 1
Field Device N
- (+)
I-; Z ? 24 Voc
A & —9 Power Supply
Field Device 2] 9N g
() ———Neg (-)
)] Active
Passive

(4-Wired)

Field Device (2-Wired)

Pos (+)

Figure 13-6 HART_Multi-Drop_Network_Active Passive
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Q14 : Apply the same settings to the other HRT-711 rapidly ?
Al4: (2015/12/21)
1. Save HRT-711 settings to file.
(1) Run the HRT-711 utility, HG_Tool.
(2) Inthe Devi ce Con page ulickatheifanvwe t duttdhitd save the current
settings of HRT-711 to file.

Device Configuration

= HRT-710 Ttem Value
Systein odile Warms HRT-710

= HART Device 0 Fimuers Verson V016
Default CMDI{D)
Defanlt CMD(3)

(Jperation
[ Load From Fils ] ’Load From Device ] [ Load Default Setting
" Sawe to File l ’ Save to Device l

2. Load the settings from HRT-711 file to the other HRT-711 module.
() IntheDevi ce Co n,fclickgtherLaad FroomFoi |beton and choose the setting file
of HRT-711. Then it will show all the settings in the HG_Tool.
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Device Configuration

= HET-710
é--H_ART Device 0

. Default CMD ()

... Defanlt CMD{2)

Ttem

Yalue

HRT-710
¥o16

Dperation
[ Load From File ’Load From Device ] [ Load Defanlt Setting
’ Have 1o File ] ’ Save to Dewvice ]

(2) Click the fSave to Deviceobutton to set the settings to HRT-711 module.

Dewvice Confignration

= HRT-710
-~ System
- HART Device 0
Defanlt CHMD0)
o Defanlt CMD(3)

Frrmsare Versio

Value

HRT-710
Vila

Operaton

[ Load From File ]

’Luad From Device ] [ Load Default Setting

[ Save to File ]

’ Save o Device
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Q15 : How to send HART command for writing ? (Ex: CMD19)
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)
Q) InthefDevi ce Configurationo page, <click the rig
item and choosethefiAdd Commando opti on.

Device Configuration |_'- ” ] |D_(|
= HRT-110 Ttermn Talng
Sm — HART Device Name HAERT Device 0
ERHAET Device [ - larmel 1]
Tiefamlt Cb4] B igustion  Enable
Defanlt CM] Dialete Point to Point

momend (00 Tnitial

| Add Command [\ rivand (39 Tiitial
[l N

2 Inputt he valiuthe fBoinmand Numo f i el d fiveamdu ad o cospet i tot

Mo d €field. Click the POK 0 butt on t o add t he HART C 0Oml

Command Index is 0) and clicktheifiSave t o Deviceo button to s:

HRT-711.
New Command Q@@
Command
Command Num. Elg ’ Mode } v Format: oo
InSize : [5 | Outize: |3 |
| ok RJ | Cancel |
Device Configuration |T||E|&|
= HRTS-?IU Ttem Value
ystem Commnad Name User CMD(19)
= HART Device 0 HART Device Index 0
TTaer Corminand Tndes i
Command No. 19
Commrand Mode Iamual
Command Format Monmal
Cmd In Size 5
Comd Cut Bize 3
Cmd In Address 1]
Crmd Out Address 0
Ciperation
[Load From File ] ’Load From Device ] [ Load Default Setting ]
[ Zave to File ] ’ Bave to Device
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2. Set the value for the HART writing command. (HART command not yet sent)
(1) There are three bytes parameters for HART command 19.
(2) For example, the value for these three bytes parameters is 11(0x0B), 22(0x16), 33(0x21)
for writing, and the Modbus command will be as below.
=>01 06 00 00 0B 16 OF 34
=>01 06 0001 21 00 CO5A

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

software for testing.

== ModScan?? - [ModScal]
e File Conmection  Sstop  Yiew  Window Help

D& »e| BlF& S 28

B EEE BE =8

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

Walid Slave Responses: 98

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

40001: <2100H:
40002: <0Bl16H:
h - <U000H
: <0000H:>

(4) After sending the above Modbus command, users can check if these values have been set
successfully via HG_Tool.
[l]Intheevi ce | nf or mat e rightbuttgnafgneuse on the itJser t GMD ( 1 9)
item and choosethefAdvanced operationodo option.

Device Information ['-_“E|§|
= HET-710 Ttem Value
Systerm Commnad Name Tser CMD{19)
= HART Device 0 HART Device Index 0
Defanlt CMDI) Usr Comunend Index 0
Defanlt CDI) Command Ho. 14

ey CHWD{19) Cornnand bode Mamnal

Basic operation t E'I':'mﬂl
Advanced operation 3
T_JII0 1T ST I:I
Cond, Chat &ddress 0

[2lInthed / O Dat ao p &Jgped,a tceloiackkuwil$oew the value for sending
of UserCMD in the corresponding byte address inthe fDut put Datao area
seethesevaluesofi 110, fA220 and A330 been set succ
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Module narme . Tser CMD19)
Color
awadlable unavedable [l sslected
Crutput Diata
fddr C1 C2 C3 C4 | CHE Ca CT7 CB O CO Cl0
11 |22 3210 0 0 a 0 0 n =
1019 | 0 0 1] o 0 0 o 0 1]
0-29 10 0 1] 0 0 0 0 0 0 1]
-39 00 0 1] a 0 0 a 0 0 1]
40-49 10 0 1] a 0 0 a 0 0 1]
4 | [
[ Sead Dt |
Input Diata.

dddr C1 C2 | C3 C4 | C5 O Ce CT CE O CO Cl0e

o oo o0 0o @0 0 0 0 0
19 0 0 0 0 0 0 0 o0 0
X2 0 0 0 0 0 0 0 0 0 O
2 0 0 0 0 0O 0 0 0 0 O
49 0 0 0 0 0 0 0 0 0 0
< | 3

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 06 01 F5 00 00 98 04
=>01 06 01 F6 01 00 69 94
[1] OO : Stop all the original HART polling command.

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

[3] 01 : Trig to send the UserCMD and it needs the different value every time.
(Ex: the next value will be 2, 3,4 é )
=> Now the UserCMDO (HART command 19) has been sent.
(2) Recover the original HART polling command.
The Modbus command will be as below.
=>01 06 01 F5 01 00 99 94
[1] O1 : recover all the original HART polling command.

HRT-711 User Manual Version 1.15 Page2 102

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



Q17 : How to get HART command 48 information ?
A17: (2016/10/07)
1. Add HART CMD 48 to HRT-711.

Device Configuration |__||_|r>_<|
= HRT-710 Ttem Valug
= HART Device Wame HART Device 0
= i = Channe] ]
it onfignration Enahle
Delete tk Point to Point

Cormand (1) Tnatial

Add Comrriaid b Comumaind (3 Polling
[t
New Command E] @ @

Command
Command Num. : ‘@

Mode : "Po]ling v Format: ool

In Size : {27 ’ Onut Size : ‘u |

[ ok || concel |

Figure 17-1 Add HART CMD 48 to HRT-711
2. In the evice Configurationoscreen, click the fSave to Deviceobutton to save the settings
to HRT-711.

Device Configuration |T”_|r>_(|
= HRTS-?lﬂ Item Talue
ysem Module Name HRT-710
= HART Device 0 Firmware Version V016
Diefanlt CMD{)
Diefault CMD{3)
[ Tser CMDE) |
Oiperation
’Lu:ueu:l From Fils ] [Lnaﬂ From Device ] ’L-:usd Default Setting ]

Figure 17-2 Save the settings to HRT-711
3. Get HART CMD48 data via Modbus.
(1) Open the Mddress Maposcreen and click the flUserCMD(48)iitem. In the Modbus Alo
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.

Addresz Map (For ser CHIY)

= HRET-710 Calor
available unavadlable for curent cond . zelected

odbuz A0 bodbuz AT
&ddr LB HE | addr LE HE

—_
—_

LT I = B = B R T )
LT I = B = B R T )

—_
)]
—_
)]

—_
—
—_
—

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

=~ ModScan32 - [ModScal] M=
B File Comnection  Setop  View Window  Help

D= »e BlR & S22

| =) @ &= B =

Device Id: | 1
. Number of Polls; 206
Address: MODBUS Point Type

Valid Slave Hesponses: 206

Length: [14 [04: INPUT REGISTER - Reset Ctrs

0Do01: <0OO00H» 30008: <0000H:
Do02: <0000H» 30009: <0000H:
0003: <0000H: 30010: <O0O0H:
Doo4: <0OO00H» 30011: <O0O0H:
0005: <0O0O00H» 30012: <O000H:
0D006: <0000H: 30013: <0000H:

Do > 30014: <0OO00DH>»
£ ] >
ModSeans2 - (COMMI) Polls: 206 Resps: 206

Figure 17-4 Get the HART CMD 48 data by using fiModScano
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HART Conmunand

ke Frants (s v o) 0|
Stop
Responss : |u:-:uuuu =s 0K ¢ Pri-Master_Addr=0_Crod=48 | |Listen |
Tniversal | Common | Specific |
Common-Practice Cmd : |43 : Read Additions Device Status v
| DataLink | F¥Range | Curent | DevMan | TransTrim | MapPmVer | PriVar | Dev¥ar | Burt | AnalngCh)|
HART Cmd : |48 : Read Additional Device Status -

| Cmd38 || Cmd41 | Cmdd2 | Cmdd8 | Cmd71 | Cmd76 |

Fead Additional Device Statuz

Device-Specific Statuz : [0=00 00 00 00 00 00 I
Extended Device Status

Device Cperating Mode :

A nalog Channel Fived :

Device-Specific Stats :

| |
Anplog Channel Saturated : | |
| |
| |

Figure 17-5 Get the HART CMD 48 data by using AHC Tool (HART Master)o
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Q18 : How to send HART fiBurst Modeo 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 -711

(1)I n Déviee Configurationo page, click the r i ¢HARTDewicet on
00 i tem and AddhCorarsa@dot roega tfi o n

Device Confignration r— ” O |§|
= HET-710 Ttem Yalue
Sm S— HART Device Wame HART Device 0
[ERHAET Device 0 ) e] ]
Defanlt Ch] Edit fisuation ~ Enable
Default CM] Dalete Point to Podnt

bmad () Tnitial

Add Cormand L mmand (3) Tnitial

Il
@[]l nput t HE8O viahQomimand Rumo f i el d an dManuddo opsomint h e
t hdModedo f i el d.OKE&€l boukt ohet @ add t0d8é&ovwtheRITer c o mma
Command Index is 0)
2]l nput t M@0 viahQomimand Rumo f i el d ea nt ddawdfto ospt i on
t hdModedo f i el d.OKE€l boukt ohet @ add td9é&ovwtheRITer c o mma
Command Index is 1)

e

[8]ClI i ¢ kSavehl@eDeviceo button to save thefllcurrent s

New Command M=

Command
Command Num. | 108 Mode| |Manval || Fommat: |
InSize : |3 | OutSize : ’vrl
| ok || cancel |
HRT-711 User Manual Version 1.15 Page2 106

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



New Command =3

Command

Command Num. : Mode : Format: !«

Inize : [3 | OutSize: i‘l |

| ok || cancel |

Device Confignration |T||E|[5_<|
= HET-T10 Item Yalue
syt Commnad Name Tser CMD{109)
= HART Device 0 HLET Device Indexx 0

Deefanlt CHMDD) =r Lo £

Diefanlt CH{D(3 Conumand Ho. 109
“Command Mode Tannal
Comumand Format Normal
Criad In Size 3
Cd Ot Size 1
Crd In Address 4
Cod Ot &ddress 2
Ciperation
[ Load Fromm File ] [Ln:uad Froun Device ] [ Load Defanlt Setting ]

Save o File | Save to Device | .‘I

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

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

HART CMD 3 data will be sent from HART device automatically and periodically.
(2)Modbus command for the function is as below.

=> (01 06 00 00 03 00 89 3A
(3) After sending the above Modbus command, users can check if these values have been set

successfully via HG_Tool..
[1] In the fDevice Informationd0 page, click the rightUserbut:t
CMD(108)0 i @ man c h o ocAslwancedhoperdiiond opt i on.
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Device Information

- HRTS_;SI*Em ét-:uen]?mmd Name Jsiu::mmms}
= HART Device HART Device Index 0
Dencypey | | LEiCammnluio g
[ser CMD(108) Cornomand bode Mannal
User CHD (109) Normal
Advanced operation f
| S S
2]l n t/DBRatad page, UpHateok bubéeodn and it wild]l
of UserCMD in the corresponding byte addres s i nOutput Batad ar e a.
seethevalueof 30 been esguly. succ
IO Data M3
Mol rame
Color
available unavailable [l selected
Cratprt Data
Addr C1 C2 C2 C4 C5 CH C7 CB CDOCI0A
m' 0o 0 0 0 0 0 0 0 0
-2 0 0 o0 0 0 0 O 0O 0 0D
029 000 0 0 0O 0 0 0 0O 0
20 0|0 0 0 0|0 0 0 0D
4049 0 0 0O 0|0 0|0 0|0 0
¢ >
[ Send Dt |
4.Trig the HRT-711 to send the UserCMDO (HART command 108)
(1) Stop the original HART polling command and send the UserCMDO.
The Modbus command will be as below.
=>01 06 01 F5 00 00 98 04
=>01 06 01 F6 01 00 69 94
[1] OO : Stop all the original HART polling command.
[2] 00 : Set the UserCMD no. for sending.
[3] 01 : Trig to send the UserCMD and it needs the different value every time.
(Ex: the next value will be 2, 3,4 € )
=> Now the UserCMDO (HART command 108) has been sent.
5. Set the value for the HART CMD 109. (HART CMD 109 sent not yet)
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(1) There are one byte parameter in HART CMD 1009.
[1] The writing value 1(0x01)=> It means HART device burst mode will be enabled.

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

successfully via HG_Tool..

[1] In the fDevice Informationd page, click the rightserbut't

CMD(109)6 i t em and Advarwedoperatione dpt i on.
Device Information ['__||E|§|
= HRTS-?ID Tteim Value
ytem Commnad Name Tser CMD(109)
= HART Device 0 HART Device Index 00
Default ChDi{l) Taer Comumand Tndex 1
Defanlt CHDZ) Commaid Mo 1049
g (CR{D1 08 Command Mode Manual
Tzey CMD109) L everena, d Hevcenat Wormmal
3
1
4
2
2]l n t/ORatad page, UpHateok bubéeonn and it will sho
of UserCMD in the corresponding byte addres s i nOutput Pata® ar e a . Us el
seethevalueof o0 been set successfully.

FEX

Ml:udulename:

Ciolor

available unavailable [l selected

Cratput Diate,

Addr C1 C2 C3 C4 C5 CA C7 CBOCO CIDA

m' 0 0o 0 0 0 0 0 0 o0

o8 0 0 0 0 0 0 0 0 0 0

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

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

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

< >
[ Send Den |

6. Trig the HRT-711 to send the UserCMD1 (HART command 109)
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(1) Stop the original HART polling command and send the UserCMD1.
The Modbus command will be as below.
=>01 06 01 F5 00 00 98 04
=>0106 01 F6 02 01 A8 A4
[1] OO : Stop all the original HART polling command.
[2] 01 : Set the UserCMD no. for sending.
[3] 02 : Trig to send the UserCMD and it needs the different value every time.

(Ex: the next value will be 3, 4,5 ¢ )
=> Now the UserCMD1 (HART command 109) has been sent.
7. Recover the original HART polling command.
(1) The Modbus command will be as below.
=>01 06 01 F5 01 0099 94
[1] O1 : recover all the original HART polling command.
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Q19 : How to reset totalizer value by sending Device-Specific command?

A19: (2017/11/28)

[ Case Example]

1. A user wants to use HRT-711 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

Response Data Byies _
Byte Format Description
Mone

Figure 19-1 CMD137& frame format of KROHNE ESK
2. Add UserCMD CMD137 of ROHNE ESK4 to HRT-711:

Device Configuration

-
= HRT-710 -_ Valug
- System
ERHART Device O HART Device Name HART Device 0
.1 Edit T Channel 0
- Configuration Enable
Delete ark Point to Paint
Add Command J oult Command(0)  Initial
| | anlt Cornrnand (3 Polling

rCommand Edit _ ’. = ‘ = |y |
Command
Command Num. : Mode : Format : Normal
InSize: OutSize:E]«
T | 0K || Camcel |

Figurel9-2 Add HART command 137 to HRT-711
3. After finished settings, click iSave to Deviceobutton in Device Configuration to save all the
settings.
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Device Configuration l = | |_ihl
=-HRT-710 Ttem Value
- HART Device 0 Comumrad Narme User CHMD137)
. Diefanlt CMD0) HART Device Index I
i Dietanlt M I et Command Index EII
| zer CMD{127) Command No. 137
Comumand Mode Polling
Coumand. Format Mormal
Cmd In Size 2
Cmd Ct Size 1]
Crid Tn Address 1]
Crad Ot &ddress 1]
Cperation
[ Load From File ] ’Lu:ueu:l Fromm Device ] [ Lowad Default Setting
’ save to File l Bave to Device I
_|

Figurel9-3 Save settings to HRT-711
4.Trig the HRT-711 to send UserCMDO (HART command 137)4
(1) Stop the original HART polling command and send UserCMDO
(2) The Modbus command will be as below:
=>01 06 01 F5 00 00 98 04
=>01 10 01 F6 01 00 69 94
[1] 00 : Stop all the original HART polling command
[2] 00 : Set the no. of UserCMD for sending
[3] 01 : Trig to send the UserCMD and it needs the different value every time. (Ex: the next

value will be 2,3,4 é )
=> Now the UserCMDO (HART command 137)
5. Recover the original HART polling command
(1) The Modbus command will be as below:
=>01 06 01 F5 01 00 99 94
[1] O1 : recover all the original HART polling command
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Q20 : How to read total-flow data from flow-meter?

A20: (2018/04/10)
[ Case Example]

1. A user wants to use HRT-711 to read the total-flow value from SIEMENS instrument FUS060.

[ Solution ]

1. According to the user manual of FUS060, device specific CMD130 is for reading total value

and there are 3 values with 4 bytes length each, so the total data length is 3*4 = 12 bytes

HART command list
Command # Name Operation Parameters Type Bytes
130 read_HART_dynamic_vanables |read func6_TOT_total_value, FLOAT 4
func7_TOT_total_value, FLOAT 4
func3_TOT_total_value FLOAT 5

Adding device specific command to HG_Tool requires to enter in and out data bytes, the in and

out data here should include a 2 bytes response code.

-
New Command

=B l-‘.hr

Command

Coyumand Num. : 130

InSize: 14

2 bytes response cod

+

12 bytes data length

(]

Mode : |Polling

Out Size : 0l

Format :

Normal

| oK

J [ comet |

[

d

2. After adding the CMD130, please check whether it works properly by checking from the

Advanced operation from Device Information and analyse with the IEEE754 Converter provided

by HG_Tool Format Translation function.

Device Informaticn

4

- System
- HART Dievice D Comunnad Mame Wszer CMD1 0]
. Defanlt CMDVD) HART Device Index 1]
Defanlt CMDI(3) Tsr Command Tndex 1l
8 ]y (CR{D (1300 "eenvasn] Mo 120
Basic operation Mode Polling
| Advanced operation Format Normal
ize 14
Cimnd Ot Bize 1]
Crmd In Address 1]
Cind Out Address 1]
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3. After making sure the settings in HG_Tool are all properly done, Modbus tools can be used to
testify. ModScan has been used as an example here:
(1) HRT-711 records device specific command data from Modbus address 0~499

MB_Addr MBE_Addr

_ Description
(HEX) (Decimal)

[ User CMD Data ]

0~1F3 0~499 “‘User CMD” data

(2) Because ModScan is a 1-based (instead of starting from 0) software, so the address should
be from 1~500

Device Id:
Address: MODBUS Point Type ‘

Length: |14 |04: INPUT REGISTER ~ +|

30001: «<0040H> 30013: <461DH:
30002: <4948H> 30014: <7e13H>
30003: <A4FZH>
30004: <BEDEH:
30005: <BY95H:
|[30006: <4945H>
[{|30007 : <A4ESH>
(|[30008: <00O00H:
| 30009: <0000H:>
30010: <DOD0DOH:
30011: <4147H>
30012: «<CB03H:

(3) The first 2 Bytes are response code, so the data starts from address 2

Device Id:
Address: MODBUS Point Type

Length: |14 |D4: INPUT REGISTER v/

30002: <4948H> 30014: <CO48H>
30003: <9EEOH> 30015: <44B8H>
30004 : <BEDEH>
30005: <B799H>
{|30006: <4948H>
1|20007 : <9ECFH>»
||30008: <000DOH>
20009 : <0000H>
‘ 30010: <0DOOH>
30011: <413DH>
A0012: <(AEFEH>»
30013: <4611H>
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Q21 : HART communication update period calculation and adjustment
A21: (2018/08/02)
1. HART communications update period calculation :
Settings shown as below will be used as example: (HRT-711 with 2 HART devices)
1)HRT-711 parameters setting as below:
[1] HRT-711 sends CMDO and CMD3 to both HART instruments
[2] CMDO sets as Init mode, CMD3 sets as Polling mode
[3] Cmd Interval sets as 1000 ms

-
Device Configuration

=-HRT-310
L drstem
=- HART Device 0
- Defanlt CMD{D}
¢ o Defanlt CMD(3)
=-HART Dewice 1
.. Diefanlt CMD ()
‘. Defanlt CMD (%)

Module Edit . o B

"] Easy Mode
Module

HART Ch. : Auto Configure : Dissble Frame Type :
Master Type : | Primary Master w | Network Mode : Address: 1

Preambles : 5 {Crmd 0 Mode : | Initial v | |Crmd 3 Mode : | Polling - |
-
System Edit | = ‘ = W
Swstemn
Cind Interval (75~65535 ms) : | 1000] Timeout ¥alue (305~65535 ms) : 1000
Auto Polling : (Enable v] Retry Comnt (0~5) : 3

2) The update period of all HART instrumentsédata in HRT-711 is:
[1] Init commands (CMDO) communication time:
HRT-711 will send CMDO to short frame address from 0 and stops until finds all devices.
As the settings shown above, Device 0 and 1 has short frame address of 1 and 2, so
CMDO will be sent 3 times. Communication time is:
3*1000 = 3000 ms
Note: Because CMDO is Init command, it will only be executed when HRT-711 booted up,

so it does not affect HART communication update period.
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[2] Polling commands (e.g. CMD3) communication time:
HRT-711 will sends Polling commands to each HART device sequentially. As the settings
shown above, there are total of 2 HART instruments and only 1 Polling command (CMD3)
is required to be sent for each device. Therefore communication time is:
2(Devices) * 1(Polling CMD) * 1000(ms) = 2000 ms
=>Conclusion: HART communication update period is the total time taken to send
all Polling commands. So the update period here is 2000 ms
2. HART communication update period adjustment :
1) Shorten HART communication update period
[1] Delete unnecessary HART polling commands
The default settings of HART gateway contains 1 HART device and multiple HART

commands, shown as below

8 -

Dievice Configuration = 2%
=l H.RT'BID Itern Walue i
5. HART Device 0 Module Name Barstem
.. Diefanlt CR{Di00)
. Defanlt ChD03) [ --- Bwstem Info --- ]
- Mser CMDI(1} HART Device Count 1
- Hser CHMD(Z) User Crmd Commt 11
-~ Teer CMDIB) Crmd Interval 1000 =
.. Tser CMD{1Z) nterval (ms) 1
- Uzer CHMD{14Y Auto Polling Enahble
- Teer CMD(1 5 Eetry Count 3
- Tger CMD{16)
- ey CMDIT) [ - Modbug Info --- ]
. User CMDI{18} Port o, |
-~ Heer CMDI15) Baud Rate(bos) 115200

In order to shorten HART device update period, it is recommended to delete the whole
device and then add a new device setting. (Refer to FAQ QO01)

[2] Shorten HART command interval

Right click on the System item and select Edit, reduce the time for Cmd Interval, 500 ms is

suggested to be the minimum command interval.

r N
System Edit l =] ]_ﬁh]
System
Cmd Interval (75~65535 ms) : 500| Timeout Value (305~65535 ms) ; 1000
Auto Polling : lEnable v] Retry Count (0~5) : 3

2) The communication update period for HRT-711 to collect all devices data is:
2(Devices) * 1(Polling CMD) * 500(ms) = 1000 ms
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Q22 : Integrate HART communication to traditional Al structure
A22: (2018/10/29)
1. The existing Al loop system:

1) Device analog signal collected by Al module

Power Supply HART Device Al (I-87017ZW)
24V+  HART+ HART- Al+
24 _GND Al-

2. Integrating HART communication to collect more HART device information:
1) Integrating HART Gateway to the existing system, new system as follow:
2) Switch off HART Gateway built-in resistor and parallel connecting to Al module
=> Additional HART communication function integrated to existing system
Note: The HART loop resistor in HRT-711 needs to be set disabled.

Power Supply HART Device Al (I-87017ZW)
24V+  HART+ | HART- = Al+
24_GND Al-
HART+
HART-
HRT-711

3.If Al readings of the initial system get disturbed after HART gateway added:
1)Using HART Filter (HRT-370) to split HART digital signal and Al analog signal
=> new system as follow:
Note: The HART loop resistor in HRT-711 needs to be set disabled.
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Power Supply HART Device

HART+
24V+  HART+ HART- IN+ HART-
AO+
24_GND IN-
AO-
Al+  Hrrsm N
Al (1-870172\\7 ) (Current without HART)
Al-
HART+ fan
HRT-711
HART-
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Q23 : HART Multi-drop mode precautions
A23: (2018/10/29)
Hardware:
1. HART devices address must set in between 1~15 and no repeated.
1) Please first set the HART address for each HART device one by one, then adding all to the
HART Multi-drop loop.
2. Wiring for HART Multi-drop mode is as follow:

""'Multi-d rop Network

/ \‘\

/ /7 HRTTI0
24 Voc :
Power Supply @
O] B f' %
: o (-
(+) 250Q | illo| S
: |HART- Pin2 : :
0 T [frmris i
Field Device T e
(+) /S~ Handheld
- Z &/ Terminal
;;x(-u——ﬁ
Field Device

= (+)
\ 7 /

\_Field Device

N

3. Start building structure from 2 HART devices
1) To avoid situation that when error occurs and not knowing how to debug, it is
recommended to start building structure with only 2 devices and adding 1 more device at
a time if no error occurs until all devices been added.
4. Make sure the HART loop resistance is 25003
1) Please measure if the resistance is around 2508 in between Module& (ex. HRT-710)
HART+ / HART-
5.Choose HART loop resistor when connecting to 7 or more HART devices
1)HRT-710 and HRT-711 with hardware version earlier than V1.30:
When connecting more than 7 HART devices, built-in resistor (25003 , 1/4W) may be
burned, therefore suggesting use an external resistor (25003 , 1W)
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2)HRT-710 and HRT-711 with hardware version from V1.30 and later:
Module upgraded built-in resistor to 2501 (2W), therefore no need to worry
=> HRT-310 designed to use built-in resistor of 2503 (2W) at first place, therefore no
need to worry about this issue

6. Check the voltage in between HART device (Be aware of voltage drop)

When connecting more HART devices, the voltage available between devices + / - drops and

devices may not be able to turned on. Example as follow:

In Multi-drop mode, every HART device provides extra 4mA to HART loop, if customer uses a

24V power supply, the voltage between HART devices should be as follow:

1)Connecting 1 HART device:
Loop current: 4mA; Loop resistance: 2508 => Voltage drop between resistor: 1V;
therefore voltage left for devices: 24V-1V=23V

2)Connecting 10 HART devices:
Loop current: 40mA; Loop resistance: 2508 => Voltage drop between resistor: 10V,
therefore voltage left for devices: 24V-10V=14V

3)Connecting 11 HART devices:
Loop current: 44mA; Loop resistance: 2508 => Voltage drop between resistor: 11V,
therefore voltage left for devices: 24V-1V=13V
(If device needs 14V or above voltage in order to be turned on, then HART
communication failed)

=> When connecting to multi HART devices, all HART devices can@ be communicated. (For
example, when connecting to 9 HART devices, HART communication is ok. But
connecting to 10 HART devices, all HART devices can& be communicated.) Please follow
the below method to improve the problem.
< Method 1: Adopt the external resistor > (refer to section 2.3.4 for HART wiring)
[1] Disable the internal resistor of HRT-310 / HRT-710. (refer to section 2.6)
[2] Adopt the external resistor 150 ohm or 100 ohm for testing. (It is used to reduce
the voltage drop in the loop resistor.)
< Method 2: Adopt the power supply with higher voltage >
[1] Adopt the power supply more than 24V (like 28V or 36V).

Software Configuration (HG_Tool):
1. Set Module Address between 1~15 in Module Configuration.
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Module

HARTCh.: O Auto Configure : Disable Frame Type : Long
Master Type : [Pn'mar}r Master v] Network Mode : Address : D
Preambles : > Cmd 0 Mode ; | Initial Cimd 3 Mode : Polling
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Q24 : HART communication distance issues
A24: (2019/02/23)

1. When installing HART network, communication distance needs to be considered. Please refer
to below table for information about cable capacitance and length

Cable Capacitance — pf/ft (pf/m)

Cable Length - feet (meters)

Mo. Network 20 pf/ft 30 pf/fft 50 pf/ft 70 pf/ft
Devices
(65 pf/m) (95 pf/m) (160 pf/m) (225 pf/m)
1 9,000 ft 6,500 ft 4,200 ft 3,200 ft
(2,769 m) (2,000 m) (1,292 m) (985 m)
5 8,000 ft 5,900 ft 3,700 ft 2,900 ft
(2,462 m) (1,815 m) (1,138 m) (892 m)
10 7,000 ft 5,200 ft 3,300 ft 2,500 ft
(2,154 m) (1,600 m) (1,015 m) (769 m)
15 6,000 ft 4,600 ft 2,900 ft 2,300 ft
(1,846 m) (1,415 m) (892 m) (708 m)

Source:
https://www.fieldcommagroup.org/sites/default/files/technologies/hart/ApplicationGuide r7.1.p
df

2. If communication distance needs to be extended, please try following methods:

(1) Use Fiber to extend HART communication distance
HRT-227CS is HART to Single-Mode Fiber converter, specially designed to extend HART
communication distance.

UL1577 Spec.
on HART side

UL1577 Spec.
on HART side

HRT-227CS HRT-227CS 1
. =i H
— .

SS Fiber gg

Up to 30 km

Extend HART
Comm. Distance

@
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For more information, please refer to:
HRT-227CS user manual:
ftp://ftp.icpdas.com/pub/cd/fieldbus cd/hart/converter/hrt-227cs/manual/

(2) Use Fiber to extend RS-485 communication distance
[-2541 and 1-2542 series are RS-232/ 422/ 485 to Single-Mode Fiber converters, specially
designed to extend Serial communication distance.

T @ ¢

f o

HRT-710 HRT-710
HRT-710 (ID=2) (ID=10)
(Ip=1)
Flpe r | RS-485

1-2542-A 1-2542-B
Fiber RS-485
1-2542-A 1-2542-B
* (24 piece)
|
Fiber i " RS-485

For more information, please refer to:
I-2541 user manual:
http://www.icpdas.com/download/converter/manual/net-i2541.pdf

[-2542 series user manual:
http://www.icpdas.com/root/product/solutions/datasheet/industrial communication/l-2542
-Release%20Note V1%2000.pdf

(3) Use Fiber to extend Ethernet communication distance
ICP DAS provides various Ethernet to Fiber switch, below is an example of using
NS-205F and NS-209F Ethernet switch to extend communication distance
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HART device

( e 1o

Ethernet Ethernet

Extend up to 15km

1st 2nd 3rd 4 th
NS-205F Series

Ethernet

Ethernet

sesmmnnns ©‘Ethernet

1st 8 th

Extend up to 30km

NS-209F Series

Ethernet

Extend up to 30km
NS-209F Series

To find suitable Ethernet & Fiber switch, please check from:
http://www.icpdas.com/root/product/solutions/industrial ethernet switch/switch selection

-html#a

(4) Use Ethernet Switch to extend Ethernet communication distance
Similar to previous method, instead of using Fiber, simple Ethernet switch can also extend
the communication distance
To find suitable Ethernet switch, please check from:
http://www.icpdas.com/root/product/solutions/industrial _ethernet_switch/switch_selection

.html#a

HRT-711 User Manual Version 1.15 Page2 124

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


http://www.icpdas.com/root/product/solutions/industrial_ethernet_switch/switch_selection.html#a
http://www.icpdas.com/root/product/solutions/industrial_ethernet_switch/switch_selection.html#a
http://www.icpdas.com/root/product/solutions/industrial_ethernet_switch/switch_selection.html#a
http://www.icpdas.com/root/product/solutions/industrial_ethernet_switch/switch_selection.html#a

Q252 Using Through Mode of HG_Tool to Stop Burst Mode of HART Device
A25: (2019/08/28)

1. Runthe HG_Tool and connect to HRT-711.
(1) Disable all the Polling command.

Dievice Information |Z| |§|r$__<|

= H Falue
5 e Wame Sarsteim
Eeoenion] || v
: wtem Info --- ]
ef| Advonced operation I Device Count 1
ey CHDL0T) Tzer Cmd Count 1
Cornd Tinterval (s 1000
n [0 Data A= Cind Timeout (ms) 1000
Auto Polling Enable
Shsom Gt Fetry Count 3
St Rost [ bothsto )
ot Ha.
| £uio Polling : | Disabls «| ga;dBRtate (bps) é 15200
ata Bil
Manwel Trigger : \ EEUBﬂ Illlone
Trigger Index of User Command (0~255) |U | [ Send Diata I iﬁ?ﬁol giodbus RTI Elave
Swap Mode Word. & Byie
Sstern Input
Etate Machine : 10 [DLE
[ --- For MeerZmd --- ]
Tser Crnd Request Count - 19
zer Crd Response Count : 3
User Cmd Error Covnt : 16
Tser Crnd Error Statns : Address Data Error (Buorst Mode)
Tzer Crd Error Index - 0 i e

= mTm

(2) Open the fAirhrough Moded and send HART CMDO to get the fLong Frame Addresso of
HART device.

[1] HART CMDO : FF FF FF FF FF 02 80 00 00
[2] Long Frame Address : 1A 0B 50 EB CD (As the below figure)
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Though Mode

send Data

Chanel

FF FF FF FF FF (02 80 00 a0

With Parity Check
FF FF FF FF FF (02 80 00 00 82

Receive Diata

send Count ;1
Eeceive Count ; 1
Emor Count : 0
Eeceive Length ; 24
Eeceive Data : (Hex)

FF FF FF FF FF 06 80 00 OF 00 50 FE_L4 OF 05 05 02 12 80 01 50 EE CD D0

(3) Configure HART command 109 and send it to disable the burst mode of HART device.
[1] HART CMD 109 => Ex : FF FF FF FF FF 82 DA 0B 50 EB CD 6D 01 00
<1> FF FF FF FF FF : Preamble

<2> 82 : Delimiter (0x02 need to add Ox80 = 0x82)

<3> DA 0B 50 EB CD : Long Frame Address (Different from every HART device)

(Ox1A need to add 0xCO = OxDA)
<4> 6D : HART command no. (0x6D = 109)

<5> 01 : Byte Count (HART command parameter byte)
<6> 00 : Data (HART command parameter content. 00 for )

Q262 How to use the In_Offset field of the UserCMD ?
A25: (2020/08/19)

[ Example ]
2. A user wants to use HRT-711 to read the float data from instrument Endress-Hauser
Promass F300 by sending HART command 158. (The float data doesnd arranged in two
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WORD of Modbus address)d

[ Solution ]

3.Run the example, users need to update the firmware of HRT-711 to be v1.03 and use
HG_Tool v1.5.0.

Device Confignration

=R HET-711 Ttemn Value

System Module W HET-711
=-HART Device 0 1::1:|nware m;:gmn /
Diefault CMDT o

Default CMD(3)
User CMD(158)

\C- ‘ HG Tool Version 1.5.0

n§?" Copyright (C) 2012 by ICP DAS
e

4. The format of HART command 158 is as below.
(1) The start byte of the response float data is in byte3.

equest Data Bytes
Byte  Format Description
0-1 Unsigned-16 Parameter HART Index
2 Unsigned-8 Parameter Instance

esponse Data Bytes
Byte  Format Description

0-1 Unsigned-10 Parameter HART Index

2 Unsigned-8 Parameter Instance
3-n Value | c———pe float data

Fig 26-1 HART 158 format of Endress-Hauser Promass F300
5. Add the UserCMD of HART command 158 to HRT-711.

Device Configuration

= HET-711 Item Talve
System HAET Device MName HART Device O
ERHLET | Edit TAF T Channel 0

De Luto Configuration Enable
Del Delets Tetwork Foint to Point
1) efanlt Comrmand ({00 Tnitial

Add Command % efanlt Command (3)  Polling

|

(1) Owing to the start byte of the response float datai s byt e 3, In Offsetdofield,t h e
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users can fill with 3 to ignore HART response data byteO, 1, and 2. Then the response
float data can be shown in the Modbus address easily.

I‘Z:Evu:e Configuration

= HRET-711 tem Value
Systemn Commnad Name User CMD(155)
= HART Device 0 HART Dewice Index 0
Defanlt CHD ) User Command Index 0
Defanlt CMDI3) Comumand Ho. 158
Tar CMD{158) Command Mode Polling
Cormmand Format Mormal
Crmnd In Size g
Crnd Ot Size 0

Command Edit

C o,

Comand Tum. Mode : Format

In Size :E Ot Size :

In Offzet

(2+4)

6 Bytes

157 | 142 | 134

Fig 26-2 Add the UserCMD of HART command 158 to HRT-711
(2)In &System Editopage, please set the ONV&BoiIn the Swap Mode field.

System Edit E]@

Swstem
Crnd Interval (75~65535 ms) : 100 Timeout Value (305~65535 ms) : | 1000
Auto Polling : | Enable v/ Retry Count (0~5) : |3
Modbus Setting

Swap Mode: |[W&B v

[ ox ]-.chﬂgl

6. After finished the settings, click iSave to Deviceobutton in Device Configuration to save all the

settings.
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7. Trig the HRT-711 to send UserCMDO (HART command 158). (refer to the steps of FAQ15)
8. Get the response data of HART command 158 via HG_Tool.

Device Information :”:I['}__('
= HRE—?II Tteim Value
yetem Commnad Name User CMD(158)
= HART Device O HART Device Index 0
Defanlt CHDI) User Corunand Index 0
Defanlt CMDI3) Comurnand No. 158

= 1 nde Polling

noiat Wormal
Advanced operation lﬁe S
Comd T A0dres 0
Cod Ot Address 1]
Cind In Offset 3

o)X

Module name :© |Uzer CRD(158)

Calar
available unavailable [l slected

Cratput Data

Addr | C1 | C2 23 4 | ChoCe 7 CE

0

10~18

]
]

20~29
30-33

40-43
£

[ R e B s R e |
[ B e |

[ R e B s R e |
[ S e B s B s R o
[ R e B s R e |
[ B e |

o I e Y s Y o

Input Data
Addy C1 | C2C3 | C4CH Co o7

cg | Co Cl0

S o o s astien amfo o0 0 [0 &
09 0 0 0 0 0 0 0 0 0 O
320 0 0 0 0 0 0 0 0 0 0
w3 0 0 0 0 0 0 0 0 0 0
W49 0 0 0 0 0 0 0 0 0 0
< | [

Fig 26-3 The response data of HART command 158
9. Get the response data of HART command 158 via modscan tool.
(1) The Modbus first WORD data: the response code of HART command 158.
(2) The Modbus second and third WORD data: the float data of HART command 158.
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=~ ModScan32? - ModScal

File Connection ZSetap View Window Help

D& =& B[R & S22

mEEE EE @ E

—= ModScal

Dewvice Id: III
- |0002 Number of Polls: 175
Address: MODBUS Peint Type

Valid Slave Hesponses: 171
Length: |10 |04: INPUT RE D
Display Definition

Ccan Fate: |1|:||:||:| & Miliseconds |
30002 <SEBH>| 230008: <0000H: " Seconds
<419DH>] 30009: <Q000H>| . . o
<0000H:> fdbus Liata
: <0000H: <0000H = . 1
30006: <0000H> Slave Address: |
<annE Paint Type: |04 INPUT REGISTER =]

Point Address: I2
|1 0

Length:

Cancel |

Fig 26-4 The response data of HART command 158 (Hex format)

=" ModScan3? - ModScal

Ezxtended

| | | Show Traffic
Dibage Capture Hex
Capture Off Tnzigned Decimal
Address: E v - Ine " NMumber of Polls: 233
Rest Ches in ge; , Walid Slave Responses: 229
- Long Integer 1
Length: u 04: Ik
cna u I Most Significent Register First 561 Ctrs|
Double Float 4
P——
20002 : 19.6946' Jonog:  0o.o00o0
SIS 20009 :
aJ0004: 0.0000 J0010: 0.0000
20005 0011

30006: 0.0000
30007

2 m)

Fig 26-4 The response data of HART command 158 (float format)
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Q27 How to use fiListen Onlyo function to get HART data?
A27: (2020/08/20)
[ Example ]
[1] A user wants to get HART device data (like HART command3) in another PC using
Modbus/TCP in the original HART network without interfering the original HART communication.
[2] A user wants to get HART device data (like HART command3) when HART device works in
the burst mode. (First the user needs to know which HART command sent by HART device
in the burst mode. In general, HART command 3 will be burst command.)
=> The fListen Onlyofunction can be used in these two above examples.
[ Solution ]
1.The HART fListen Onlyofunction had been supported in HRT-711 firmware v1.03 or
newer. In the fListen Onlyomode, HRT-711 doesnd send any HART command and just

receives and analyzes HART command. Then users can get HART device data via
Modbus/TCP smoothly.

2.Case-1: ( There is just only one HART device in HART network )
(1) Using HDS (HART Device Simulator) software to set HART command 3 and 158 data as
the below figure for HART device.

BEIE)|

ComPort I-7547 Function
Cl—min?b,le—_l % ’ SetParam ] ’ DataLog ] ’ DevStatus] lDev-Speci.fic]
AR Devies ARSI IR L [~ HART 70 [ GetCMD2Param (huto)
Enable ShortAddr  Long Addr thex) MEdD &7 | PY_Value PY_Unit SV _Value SY _Unit T _Value TV _Unit O _Value Q¥ _Unit
V| o0 0x|E2eD900328 | |11.142500 | e x| | J2342500 w > |/z243500 [ deg | | |27.695000 rail x|
o | o DX| | HART Device Specific Command &| J | | J
T [0z ok — [ | =]
[ T 1| [0015] [ HART CMD No : |158 '] CMD Param Num : |7 - __| [ | J
LN JIoE] - -CMD Param Value (HEX)— o e e o o r i 168 Data (19.6246) | | = ! ! =
- [ 0x| l_ 1 2 3 4 5 6 7 8 9 10 __l [ | J
- o m| | o [ [z [3 [a ] [ee [ws][o0 [0 [0 | | e
o oore] |2 oo [f oo [ oo oo oo oo oo [foo oo oo =1 1 | |
Fig 27-1 Set HART command 3 and 158 data in the HDS
(2) Add HART command 3 and 158 to HRT-711.
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Module Edit =13

[[] Easy Mode
Module
HART Ch.: IIJ v | Auto Configure : Foablh Frame Type : Lo

Master Type : [pﬁmm-y Master vl INelwork Mode : iPoimto Point VI Address : [—I

Preambles : | | Cimd 0 Mode : | Initisl v | |Cmd 3 Mode : | Initia] v

—

Unigue Identifier
Auto Get Unigue ID

Manufactorer ID : |~ | Device Type: '~ Device ID ;| /25772

Fig 27-2 HART command 3 setting

Command Edit M=E3

Command
Command Num. : [158 ‘ Mode : ‘Ma:fma.l v Format : 1ol

In Bize [6—] Out Size D
InOffst: |3 ]

[ ok || Cancel |

Fig 27-3 Add HART command 158 (UserCMD)
(2) In the dBystem Editopage, Set tAuto Pollingoto be dDisableHRT-711 will not send HART
command) and set the fiSwap Modeoto be ANV&Ba

Fig 27-4 Set 0Auto Pollingo to be oDisableo
(3) After finished the settings, click fiSave to Devicedbutton in Device Configuration to save
all the settings.
(4) Get the response data of HART command 3 and 158 via Modscan tool.
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