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Q01 : How to add HART devices to HRT-711 ?

Q02 : How to make sure that HRT-711 gets the HART device data correctly ?

Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?

Q04 : How to update the firmware of HRT-711 ?

QO5 : How to read HART device command 1 data with standard format by Modbus ?

Q06 : How to read HART device command 3 data with standard format by Modbus ?

Q07 : How to know the connection status between HRT-711 and HART devices ?

Q08 : How to integrate Active and Passive HART devices in multi-drop network ?

Q09 : How to integrate multiple HRT-711 modules in the same project ?

Q10 : How to integrate HART communication device with RS-232 hardware interface ?

Q11 :How to add the HART Device-Specific command to HRT-711 ?

Q12 : How to set HART device address by HRT-711 utility ?

Q01 : How to add HART devices to HRT-711?

1. Add first HART device: (Ex: Add ABB AS800 HART device)

[ Step 1] Connect to HRT-711 and use “HRT-711 Utility” to start configuration

(1) Select HART in the first page of the Utility and switch operation mode to Init.

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

(=) X

Please click the following figwre for related configuration

HART

‘):Waq;ibus
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FAQ QO01 : How to add HART devices to HRT-711 ?

(2) Selecting device to HRT-711 and switching to appropriate com port in the Communication Setting, and
then click OK

(3) Click the “"Connect” button to connect to HRT-711 module

S
Com Port Setting-
Device : |HRT-711

Setting

Fot

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

[ Step 2 ] Deleting the default HART device setting in HRT-711

Once successfully connected to HRT-711, the traffic light indicator will change to green (3) to indicate

users that the Utility can start configure HRT-711. Now, users will need to delete the default configuration by
clicking Device Configuration option on the right side of the Utility. Follow the figure below to delete the

default configuration for preparing add a new HART device.

= HRT-T11

. Del Edit

1] Delete

Uz Add Command
. Tsgrrpere Ty

- Uar CHMDLE)

- Uger CHMDI12)

Q - User CMD(14)

- Uaer CHMD5) Device Configuration
QO‘ .. User CMD(16)
=-HRT-711

. Tser CMD{T)
. Tser CMD{1E)
. Mser CMD{19)

Dievice
Configuration
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QO01 : How to add HART devices to HRT-711 ? FAQ

[ Step 3] Add the new HART device setting

Users can now adding new HART device by right clicking System item.

[ Device Configuration o
=R H:R T-711
-~
Add Meadule
rNew Meodule R — l@ =B

Easy Mode
Module

HARTCh: 0 | AutoConfigure: Ensble | Frame Type: Long
Master Type : Network Mode : Address: 0

Preambles: 5 | CmdOMode: Intal - | Cmd3Mode

Unique Identifier

["] Auto Get Unigue ID

Manufacturer ID : i22— Device Type : 133

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

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

-
Device Configuration
Item Value
Module Maime HET-T711
Defanlt CHMD{I) Firmware Version W1.01
‘.. Default CMD(3)
[ ]
I
Operation
| Load From File | | Load From Device | | Load Default Setting
e
h m .
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FAQ QO1:

How to add HART devices to HRT-711 ?

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 Meodule

[V] Easy Mode
Module

HART Ch.: Auto Configure :  Disable

v | Network Mode :

Master Type : | Primary Master

Preambles: > Cmd 0 Mode : | Initisl
Unigque Identifier
Auto Get Unigue ID
Manuvfacturer ID ; |22 Device Type; 132

Frame Type : Long

Address: 1

Cmd 3 Mode : Polling

Device [D : 723522

L

Preambles : > Cmd 0 Mode : | Initial
Unigue Identifier

| Auto Get Unique ID
Manufacturer ID ; |22 Device Type : 132

7 - = iy I
New Meodule = =Sl
[V] Easy Mode
Module
HARTCh.: |0 Auto Configure : | Disable Frame Type : Long
Master Type : | Primary Master  « | Network Mode : Address: 2

Cmd 3 Mode : FPolling

A

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

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

10

HRT-711 Users Manual (2015/8/4, Rev: 1.00)



Q02 : How to make sure that HRT-711 gets the HART device data correctly ?

-

Device Configuration le l = | |_ih_J

Ttem Value
HART Device Wame HART Device 0
HART Chamiel ]
Anto Configuration Diizahle

 Detanlt CMDD) Network Multi-Dirop

i Lhetamnlt

: P ble L 5

. Diefault CMD(3) Mream ength .

azter Type Primary Mazter

Frame Tvpe Long Frame
Module Addres: 2
Anta Get Tndgue [D Enahble
Defanlt Command (1) Initial |
Diefanlt Cormmand () Polling
Ciperation I
[ Laad From File ] [Lu:nad Froim Device ] [ Load Default Setting ]
’ Sawve to File ] [ Save to Device ]

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 following

steps.

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

Device
Information

-

Device Information

ERHRT-711]
- HART Device 0
Defanlt CHD
Lo Defanlt CHMDCE

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

Ttem

Modnle MName
Firmware Version

Value

HRT-T11
¥1.01

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

HRT-711 Users Manual (2015/8/4, Rev: 1.00)
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FAQ Q02 : How to make sure that HRT-711 gets the HART device data correctly

Device Informaticn
= H:R T-711 e Valus
Barstern
Commmnad Hame Diefanlt Che
8 T fanlt CR{TN HART Diewire Tndew 1]
' |_Easii: operation i
Advanced operation Lnitial
Woaormal
Crd In Size 14
Crnd Ot Size 1]
Cmd In Address 1012
Crnd Ot &ddress 1]

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

Command 010 Data I.{:';}J l = | |i‘3-

Information : Read Tndgue Identifier

Manufactorer ID Code : Hartmann_and_Braun{22) Device Twpe Code : 122

Preambles Number : T Tniversal Crd Eewisdon : 5

Device Cmd Eevison: 2 Software Eevizion 11

Hardware Fevizion a Flags : 2

Device ID : Ta3532

[ Show Long Frame Address ] I Update I

Command 0 IO Data l@.l l = | |i3-]

Information : Bead Tndgue Identifier

Manufactmer ID Code Device Type Code 1]

Preambles Number 1] Universal Cmd Eevidon : 0

Device Cmd Eevison: 0O Software Fevision 1]

Hardware Fevizon 1] Flags : 1]

Dievice ID - 1]

| Show Long Frame Address | | Update | I

M

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

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

12 HRT-711 Users Manual (2015/8/4, Rev: 1.00)



Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?

-

Device Information
--HRT-711 Tem
- HART Device 0 Commnad Name
e Defanlt CMD) HART Device Index
W 1ar
Basic operation "J:u:le
Advanced operation riat
LS L B e ]
Crd Ot 3ize
Crmd Tn Addres:
Crnd Ot Address

Yalue

Diefanlt C1
n

3

Polling
Normal
20

n

1236

n

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

-

Command 3 IO Data l("_‘?hj l = | |-?3-]
Information : Bead Dmamic Variables and PV Coment
PV Curent 4 00070190429688 PV 1 Unit KP4
FV 1 Value 0000595808029174 FV 2 Unit  degC
PV 2 Value 20.091739554541 PV 3 nit  Percent
PV 3 Value 0004330901855468 FV 4 Unit 77
PV 4 Value 0
Ao Tpdate
Cormmand 3 IO Data I.@J I. = |ﬂh
Information : Read Domamde Variables and PV Cuorrent
PV Curent 0 PV 1 Unit
PV 1 Value 0 PV 2 Unit 7
FV 2 Value 0 PV 3 Unit 77
PV 2 WValve 0 PV 4 Unit 7
FV 4 Value 0
Anto Tpdate
] g !

(6) After testing the I/O data of the “Default CMD(0)" and "Default CMD(3)" , when the result is ok, it

means that the communication between HRT-711 and HART devices is ok.

HRT-711 Users Manual (2015/8/4, Rev: 1.00)
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FAQ Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?

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.
(2) Set "Swap Mode” of system setting in HRT-711 to be "W&B" .

[1]In “"Device Configuration” screen, right click the button of mouse on “System” item and click the

"Edit” option to open “System Edit" screen

Device Configuration l@ J l = | Lih_J
=-HR E?l ! ltem Value
o f| Edit | bodute Neme Systermn
Add Madule
= Ty [ --- Barstermn Info --- ]

HART Device Count 1
ey Cimd Count 1
Cmd Interval {ms) 1000
Cmd Timeout (msg) 1000
Anto Polling Enable
Retoy Count 3
[ - Modbug Info --- ]
Swap Mode Mome
Cperation

[ Load From Fils ] [Lu:uad From Device ] [ Load Default Setting

[ mave to File ] [ Zave to Device ]

L.

[2] Setthe “Swap mode” itemto be "W&B" andclick “"OK" button

v | B
System Edit - ST
Swstem
Cmd Interval (75~65535 ms) : 1000 Timeout Valve (305~65535 ms) : 1000
Auto Polling : |Enable v Retry Count (0~5) : 3
Modbus Setting

Swap Mode: |W&B

| ok || Camcel |

\ ——
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Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?

[3] Click the " Save to Device” button to save the new system setting to HRT-711

-

Device Configuration Iﬁ::}.l IJZ' | |ﬁr

E-HRLLL Ttemn Value

----- Borsterm

EI ART Diewvice O Module Name Systen

i Diefanlt CHMDD)

. Default CMD (%) [ - System Info — ]
HAET Device Count 1
Tzer Cmd Coumt 0
Crnd Tnterval fms) 1000
Crnd Timeont {ms) 1000
Anto Polling: Enable
Eetry Count 3 I
[ --- Modbus Info — ]
Swap Mode Word & Bote
Operation

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

’ Save to File ] [ Save to Dewice ]

L

(3) Read HART data by Modbus TCP from HRT-711.

[1] The HRT-711 provides the MB Address 1300 ~ 1459 (Default CMD(3)(S) Data for Module 0 ~ 15 in
HRT-711 => The detailed information refers to the sector 4.3 of users’ manual) and users can map the
CMD(3) data of HART device to SCADA directly with these Modbus address 1300 ~ 1459.

[2] For the "Default CMD(3)(S) data of Module 0" in HRT-711, the mapped MB address is 1300 ~ 1309.

The below MB/RTU client will use the “Modscan” tool 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.

<3> Setthe "Display” mode tobe “Float” format

HRT-711 Users Manual (2015/8/4, Rev: 1.00) 15
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FAQ

Q03 : How to map HART device CMD(3) data directly to SCADA or HMI ?

B= 1odScan32 - ModScal

Eile Connection [Setup | View Window Help

D d| =

Data Definition

| | | | I- Display Options » | ¥ | Show Data
Extended 2 Show Traffic
&= ModsScal Text Capture Binary
Dbase Capture Hex
. Is: 430
Address: IE Capture Off Unsigned Decimal ::ponses: 130 ‘
Length: Iﬁ Reset Ct Integer Reset Ct
=T Long Integer 3 M
Floating Point » Most Significant Register First
Double Float » | ¥ | Least Significant Register First
III Hex Addresses [
<4> Fill the "IP Address” & "Port Number” and click "OK" button to connect to HRT-711
F — h
Connection Details u
N
Connect Uzsing:
Remate modbusTCF Server ;I
IP Address: I'I 92168 2553
Service Port: |502
— Configuratian
—Hardware Flow Control
Eaud R ate: I'I 15200 vI ™ wait for DSF from slave
™ “wait for CTS from slave
Word Length: IE vI

DTR Control |Disable

Failty INDNE jv BT5 Control: IDigatde ;I
Stop Bits: I'I vI Celay ||:| mz after TS before

tranzmitting firzt character

Drelay ||:| mz after last character

before releazing R TS

Protocol Selectiong |

Cancel |

<5> The CMD(3) data of HART device is successfully read
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Q04 : How to update the firmware of HRT-711 ?

B (ModScan32 - ModScal

Eile Connection Setup Wiew Window Help
D& =& w|R& S 2|8
= (&= &
== ModScal
Device Id: | 1
Address: (1301 - Number of Polls: 27
MODBUS Point Type Valid Slave Responses: 27
Length: (10 |04: INPUT REGISTER ~ ~|
Reset Ctrs
31301: 3.9988
31302
31303: -0.0013
31304:
31305: 25 7611
31306
31307: —-0.0074
31308
31309: 0.0000
31310:

[ 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

Q04 : How to update the firmware of HRT-711 ?

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

(1) Download the newest firmware of HRT-711.

(Download from ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/hrt-711/firmware/ )

(2) Turn off the power and open the upper chasis of HRT-711. Then switch jumper to pin 2 & 3 of JP3.

HRT-711 Users Manual (2015/8/4, Rev: 1.00)
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FAQ Q04 : How to update the firmware of HRT-711 ?

l I 1

[ )

/7 7\ HRT-711 —

(3) Using RS-232 cable to connect PC and HRT-711, and then turn on the power. (All LED will be off)
(4) Run "FW_Update_Tool"

(Download from : ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/hrt-711/utilities ).

[1] Choose “"COM" option and select “Com Port number” .
[2] Click “Browser” button to choose the firmware of HRT-711.
[3] Click "Firmware Update” button to start firmware update process.

[4] Wait for "Firmware Update Success" message.

A FW_Update Tool v1.06 e

1. Download Interface

\CP

o COM COM Pot : {\b‘:

¢ 3R COM1 =

s depd s commn
2. Firmeware Path

lD:'\Wu:urk‘.I-IART'\Pmdw:ﬂHRT-?I 1Finmeare\Finmeware_ SHT71 w101 fa

Browser..

3. Finmware Update
Click "Fimmmeare TTpdate"” button to start fiomseare upd ating 11

Firmware Update

HI

he

(5) Turn off the power and switch JP3 back to pin 1 & 2.
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ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/hrt-711/utilities

Q05 : How to read HART device command 1 data with standard format by Modbus ? FAQ
| L —

[ )

™~

/7 7\ HRT-711 —

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

Device Information

= ETHe Term Falue
Sys‘tem
L HART Device 0 Module Name e
‘. Detanlt CMD() Firmiwage Version o
L. Default CMD(%)

QO05 : How to read HART device command 1 data with standard
format by Modbus ?
(1) By using “HRT-711 Utility" toadd “User CMD(1)" of HART device and save settings to HRT-711. The

Modbus start address and length of the “User CMD(1)" will show inthe “Cmd Inaddress” and “CmdIn

size” field.In the example they are 0 and 7 (byte count=7 => word count=4).

Device Canfiguration
=-HRT-711 e Value
- System
=B - HART Device Name HART De
Edit ART Chounel 0
Delete utn Confignration Emnahle
etwork Point to B
| Add Command | efanlt Command () Initisl
| | Defoult Conunand(3)  Polling

r T N
New Command ml_g_hj
Command
Command Num. : 1 Mode : m Format: |Nomal v
InSize: 7 Out Size : 0
| ok || Camel |
L

HRT-711 Users Manual (2015/8/4, Rev: 1.00) 19
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QO5 : How to read HART device command 1 data with standard format by I

-

b

Device Configuration

ESEERT)

=-HRT-711
=-HART Device 0
.. Defanlt CMD(I)
. Defanlt CMD(3)
W T]z2 CRDI(L)

Item Value

Conumnad, Wame ey CMD(1)

HART Device Index 0

Teer Comumeond [ndex 0

Comumand o, 1

Comumand Mode Polling

Comumand Format Wormal I
Cind In Size 7

Cind Out Bize 0

Cind In Addres 0

Cind Ot Addres: 0

Operation

| Load From File | | Load From Device | | Load Default Setting
[ Have to File ] [ Save to Device ]

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

(3) Run "MBTCP” tool. Fill the settings (IP and Port) and then click “Open” button to connect to

HRT-711.

(4)Input “140004" in "Command” field and click” Send Command” button to send the modbus
command. The HART command 1 data will be received in “Responses” field => "01 04 08 0C BA 00 10 00

00 D5 FO" .

Send Modbus Command : 01 04 00 00 00 04

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

20
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http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus_utility/

QO5 : How to read HART device command 1 data with standard format by Modbus ?

Port [502

Connect ‘ Disconnect ‘

Byte 2: Protocol identifier=0
Byte 3: Protocol identifier=0
Byte 4. Field Length (upper byte)=0

B3 MBTCP Ver.115 =5
ModbusTCP Protocol Description
|.| 97 168 7563 FC1 Read multiple coils status (Oxxxx] for DO ﬂ
1= I [Prefixed 6 bytes for Modbus/TCP protocol pL

Byte 0: Transaction identifier - copied by server - usualty 0
Byte 1: Transaction identifier - copied by server - usualty 0

[Ewte] [Butel] [Byte2] [Byte3d] [Byted] [Bpteh]

[~ Datalog -
Poliing Mode (Mo ‘waiting) Statistic Clear Statistic
Difference
Start | Stop | Cammands in Packet —Responzes
. Luantity .
Total Packet Size [Bytes) ,— Total Packet Size [Bytes)
Packet Quantity Sent ke 000% Packet Quantity Received =
acket Buantity Senl 1 acket Quantity Receive 1
Timer Mode [Fized Period) ]
Polling or Timer Mode [Date/Time) Palling Mode Timing [ms)
Interval | 100 ms Set 2
Q Start Time | Start Time b ] bwerage
Start | Stop | Stop Time | Stap Time Min | 1000 | non

[1zoooe 140004
[Butel] [Butel] [Byte2] [Bute3] [Buted] [Euteh] [Entel] [Butel] [Bute2] [Byted]

1 020000 0008 --» 01 04 08 0C BA 0010 00 00 D5

1 02 000000 06 --» 01 04 00 00 00 04

Clear Lists

L..2end Command.

Fi

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 unit of HART-711" s database is byte and the unit of Modbus register is word and the Modbus

register is composed of database’ s byte and the order is low byte first.
(For example: Modbus register0 = 0x3412, database byte0 = 0x12, bytel = 0x34).
So we need to change the byte order.

So the data willbe BAOC 1000 0000 FO D5.

And we have set the swap mode to Word & Byte, so the data transform into 00 10 0CBA D5F0 00 00.

According to the data count is 7, so the actual data will be 00 10 O0C BA D5 F0 00

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

Request Data Bytes 0

Response Data Bytes 2+5=7

Byte Index | Format Desciption

0 Uint8 Response Code 1
1 Uint8 Response Code 2

HRT-711 Users Manual (2015/8/4, Rev: 1.00)
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FAQ Q06 : How to read HART device command 3 data with standard format by I
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 = 0xOC (kPA)

Primary Variable = 0xB5 0xD5 0xFO 0x00 (-0.001632 => IEEE754)

Q06 : How to read HART device command 3 data with standard

format by Modbus ?

(1) When adding a new HART device to HRT-711, the "Default CMD(3)" will be added automatically. The
Modbus start address and length of the “Default CMD(3)" will show inthe “Cmd In address” and “Cmd
Insize” field. In the example they are 1236 (For MB Addr = 618 = 0x026A) and 26 (byte count=26 => word

count=13).

Device Configuration I.@.I L = i&J
=-HRT-711 Ttern Valug
- System
2 HART Diewice 0 Cornmnad Faome Defanlt CHMD(3)
Defanlt CHD {1} HART Device [ndex i
Command Na. 3
i Meer CMD(L) Cormmand Mode Polling
Command Format Mommal L
Crnd In Size 26
Cmd Cut 3ize ]
Cmd In Address 1226
Cmd Cut Address 0
Ciperation
| Losd From File | | Load From Device | | Losd Deflt Setting
| Save to File | | Save to Device |

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

(3) Run "MBTCP" tool. Fill the settings (IP and Port) and then click “Open” button to connect to HRT-711

22
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Q06 : How to read HART device command 3 data with standard format by Modbus ? FAQ

(4)Input “0104026A000D" in "Command” field and click” Send Command” button to send the
modbus command. The HART command 3 data will be received in “Responses” field => "01 04 1A 10 00
7F 40 AO E7 BB OC F4 00 20 00 CE 41 E8 2D BC 39 58 18 00 00 00 00 00 00"

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

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

= MBTCP Ver 115 [

ModbusTCP Protocol Description
2 |1 92 168.255.3 FC1 Read multiple coils status (Qxses) far DO j

[Preficed 6 bytes for Modbus/TCP protocol] -
Port |502 Byte 0: Transaction identifier - copied by server - usually 0

Byte 1: Transactien identifier - copied by server - usually 0
Connect ‘ Disconhect ‘ Byte 2: Protocol identifier=0
Byte 3: Protocol identifier=0
[~ Datalog Byte 4: Field Length (upper byte}=0 i
Palling Mode [Mo waiting) Statistic Clear Statistic
Difference
Start | Stop | Caormmatds in Packet —Responzes
) Quantity .

Total Packet Size [Bytez) I— Total Packet Size [Bytes)

Packet Quantity Sent 112 noox Packet Quantity B eceived ?;5
Timer Mode [Fixed Period) 0

Puolling or Timer Mode (D ate/Time] Polling Mode Timing [ms)
Interval | 100 ms Set -

Q Start Time | Start Time b 0 Average
Start | S | Stop Time | Stop Time Min ["q000 [ ooo

[Ewtell] [Euwtel] [Bute2] [Byted] [Buted] [Byteb]

[120006 14 26a00d Send Command

[Eytell] [Eutel] [Bute2] [Byted] [Bupted] [Byteb] [Epte] [Bptel] [BpteZ] [Bute3]
01 020000 0006 - 071 04 02 B4 00 0D 01 0200000010 --> 01 04 14 40 7F 00 10 OC BB EE 64 00
200394 FA 51 41 CD 200F 33BC 00
(00 0000 00 0o
Clear Ligts E=IT Program

(5) Parse the modbus response data.

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

Register data => 40 7F 00 10 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-711" s database is byte and the unit of Modbus register is word and the Modbus

register is composed of database’ s byte and the order is low byte first.
(For example: Modbus register0 = 0x3412, database byte0 = 0x12, bytel = 0x34).
So we need to change the byte order. So the data will be as below.

7F401000BB 0C 64 E6200094 0351 FACD 41 OF 20 BC 39 00 00 00 00 00 00

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

transformed into.

001040 7F E6 64 0C BB 03 94 00 20 41 CD FA 51 39 BC 20 OF 00 00 00 00 00 00
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About the format of HART Command 3, it is shown as the table below.

Request Data Bytes 0

Response Data Bytes 2+24=26

Byte Index | Format Desciption

0 Uint8 Response Code 1

1 Uint8 Response Code 2

2~5 Float Primary Variable Current

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

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

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

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

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

Response code? = 0x10

Primary Variable Current = 0x40 Ox7F OxE6 0x64 (3.998437)
Primary Variable Unit code = 0x0C (kPA)

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

Secondary Variable = 0x41 0xCD OxFA 0x51 (25.747225)
Tertiary Variable Unit code = 0x39 (Percent)

Tertiary Variable = 0xBC 0x20 0xOF 0x00 (-0.009769201)
Quaternary Variable Unit code = 0x00 ( 7??)

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

HART devices ?

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

Value | Error Status

No error

The command has never be executed

Receive timeout, can’ t 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
The parity of HART data has error

O N|[ojun|d|lw|IN|RFL|O

The communication with HART slave device has some error and the error

messages are recorded in the responses codes

[ Ex1 => The Default CMD(3) of “Module 0” is Polling Mode ]

By using the high byte value of MB address 1000 (unit: WORD) (refer to sector 4.2 — Modbus / HART
Mapping Table), users can get the communication status of the Default CMD(3) in  “Module 0" .

= ModScal

Device I1d: | 1

. Number of Polls: 55
Address: MODBUS Point Type

Valid Slave Responses: !

Length: [10 04: INPUT REGISTER | Reset C

Default CMD(3) of Module 0
/ Default CMD(0) of Module 0
7

4
(31000 <oozH:>
31001: <O0000H:

31002: «<0000H:
31003: «<0000H:
31004: «<0000H:
31005: «<0000H:
31006: <0000H:
31007 : «<0000H:
31008: «<0000H:
3100%9: «<0000H:
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The status of the Default CMD(3) in Module 0 is 0x02. It means that the HART device for the Default CMD(3)
is disconnected from HRT-711. (The status of the Default CMD(0) is 0x02, too.)

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

By using the low and high byte value of MB address 1050 (unit: WORD) (refer to sector 4.2 — Modbus / HART

Mapping Table), users can get the communication status of the User CMD Index = 0 and 1.

= ModScal

Device Id: | 1

. Number of Polls: 90
Address: MODBUS Point Type

Valid Slave Responses: 9(
Length: 10 04: INPUT REGISTER h
Reset Ctr

User CMD Index = 1

/ User CMD Index = 0
7/

Yy _ ¥
31050 >
31051: <0UUDH:
31052: <0000H:>
31053: <O000H>
31054: <0O000H:>
31055: <O000H:>
31056: <O000H:>
31057: <O000H:>
31058: <0000H:>
31059: <0000H:>

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

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.
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Multi-drop Network

( — “ HRT-T10
24 Voc : P4 3
Power Supply EB
(+) (" ° “' 250 Q
(+) ° ' (1/4W)
F 3 ° [|HART- Pin2
-) : HART+ Pin 1
( ® @ t, : zv > |
Field Device et
(+)
-—(:—. 24 Voc
‘;x< * Power Supply
ikl @ [
Field Device )
Active

() Neg (-)
\ o] E——
\ Passive

\_Field Device (2-Wired) Pos (+)

(4-Wired) |

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
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 server, if users need to multiple HRT-711, users follow section 5.4 to
configure the Ethernet. After configuring HRT-711" s Ethernet and connecting to Ethernet switch, all
HRT-711 can be indentified by the IP address.
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Q10: How to integrate HART 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 [-7570 to do that and the wiring for this case.

Ethernet

SCADA HRT-711 17570 MCU900

< Software >
1. Please refer to the steps in the Q01, Q02 and Q03 of HRT-711 FAQ to integrate HART device information
to SCADA.

Q11 : How to add the HART Device-Specific command to
HRT-7117?

[ 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
| e e ey

REQUEST DATA BYTES
NONE
RESPONSE DATA BYTES)
BYTE O NSRRI, ©-bit unsigned integer,
1-4 ) NRSOERRIEDINIERRUBERRIIRBN, , | EEE 754 floating point format,

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

3. After the setting is finished, in the Device Configuration screen, please click the Save to Device button to

-
Device Configuration
=y

-~ i

ISR

outSize: 0 «— Request Data Byte

Response Data Byte

o —
= HRI-711 Ttemn Valne
EI_ UADT Deyice Name  HART Device D
i Defan Edit hannel a
Lo Diefan Delete nifigration Enable
Point to Point
| Add Command |“Dnunm1d{ﬂ]l Tnitial
| | Defanlt Command (31 Polling
New Command j_ : = | E
Command
Command Num. :| 149 l Mode : |Polling Format: Normmal

ok [ cum |

save the parameters to HRT-711.

-
Device Configuration

] o e |

=-HRT-711
= HART Dewvice 0
i Defanlt CMD()

Ttem

Module Name
Firmuware Version

Valoe

HRT-711
101

Ciperation

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

’ Save to File

[ Save to Dewvice ]

=

e

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

(1) Open the Address Map screen and click the UserCMD(149) item.
[1]In the Modbus AO area, the light blue grid means the Modbus address for data sending.
[2] In the "Modbus Al|| area, the light blue grid means the Modbus address for data receiving.
=> In the case, the HART command No.149 is used for reading data. Therefore, the light blue grid just

show in "Modbus Al|| area and the Modbus address for receiving data is from 0 to 2.
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Address Map (Fo:User CMD) ‘ [ﬁj I-il_lé]
i, i Y —

o-HRT-711 Colax
i Surstem available unavailable for curent cmd [ selected
- HART Device
D 1] CIAD140) Modbus 40 Modbus &1

4ddr LB HB = 4Lddr LB HE =
1 1
2 2
3 3
4 4
5 5
& &
7 7
] ]
g |
10 10
11 - 11 =

e

(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)

Q12 : How to set HART device address by HRT-711 utility ?

1. Add the UserCMD(6) to HRT-711 :
(1) Run HRT-711 Utility and connect to HRT-711.
(2) Open the Device Configuration page.
(3) Add UserCMD(6) and choose Manual option in Mode field.

(4) Click Save to Device button.

rNew Command - l = | =) Lﬂhj‘
Command
Command Num. : 6 Mode : Format :  Normal
InSize : 3 Out Size ; 1
| ok || Camel |
A
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.
Device Configuration

PN =

-,

=-HRT-711
=-HART Device 0
i... Defanlt CMD)
Diefanlt CHD(3)
i ey CHDIR)

Ttem Value

Module Narme HET-T11

Finmweare Verson ¥im

Ciperation

[ Load From Fils ] [Lu:nad From Device ] [ Load Default Setting
’ Sawve to File ] [ Save to Device ]

L

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

(1) Open Device Information page.

(2) Right click on the UserCMD(6) item and choose the Basic Operation.

(In the demo, the command index is O for the UserCMD(6).

(3) Input the HART device address value and click the Send button.

(In the demo, HART device address will be set to be 2. Now the setting value is just saved in HRT-711 not

sent out yet.)

Device Information
=-HRT-711 Tem
= HART Device 0 Commnad Name
i Defanlt CMDID) HART Device Index
Defanlt CHD(Z) Wser Commsnd Tndesx
..... Basic operation Na.
Mode
Advanced operation r—
_md In wize
Cmd Ot Fize
Cmd In Address
Cmd Out Address

Walue
ser CHDIA)
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L

-

Command 6 10 Data l = | |_i:h |
Information : Write Polling Addres--Feguest
Polling Address (0~15) ; 2
Send

Information : Write Polling & ddress--Eesponse
Polling Addres: o

(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

=-HR & Tterm Value
EI H| Basic operation |[e Waumne Swatern

| Advanced operation

wetem Tnfo --- ]

' Teer CMD (B

HART Device Count 1
Tzer Cmd Conmt 1
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FAQ
System 1O Data I. =1 |£h
Sarstemn Cutput
Statuz Beset ;| Disable -
Auto Polling © | Disable -

Manal Trigger : | Enable -
Trigger Index of User Commend (0~255) : 0

Sarstemn Input
State Machdne : 10 [DLE

[ --- For UgerCmd --- ]

Teer Cmd Bequest Count : 0
Tzer Cmd Eesponse Connt : 0
Tzer Cmd Error Cowmt ;0

Tzer Cmd Emmor Statnz : Mo Enor
Tzer Cmd Error Indesx ; 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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