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Q01 : How to add HART devices to HRT-710 ?

A01:
1. Add “Only One“ HART device : (Ex : Add ABB AS800 HART device)
[ Step 1] Connect to HRT-710 with “HG_Tool” utility.
(1) Set the com port parameters.
(2) Click the “Connect” button to connect to HRT-710 module like Figure 1-1.

v| Protocol NetID e
w
Bamd Rate : Data Bits : Stop Bits:

Parity None  w [ 0E ] [ Cancel

%:} Cnnnect HDisconnect
I

Figure 1-1 Connect to HRT-710

[ Step 2 ] Delete the default HART device setting in HRT-710

= HRT-710
(=R 1o vl: [

Edit
lDelete I [:
e
- ey CMD{12)

- Teer CMD{13) ISRHET-710 |
- User CMD{14) T Hystem

- Tser CMD{15)
- User CMD{1E)
- Tser CMD{LT)
- Tser CMD{1E)
- Tser CMD{19)

D
D
i}

o

=>
Figure 1-2 Delete the default setting of HRT-710.

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

Device Configuration

= HRT-TI0

wysters

Edit
Add Module

New Module
Module
Channel : il:l v|A1.11J:|C|:|n.figuIe: v|FIsmetype:

e

Master tupe :IPrimﬂr}rMaster v| Wetwork mode © | Point to Podnt v | Address

Preambles | Cmd Omode :  [Tnitial | Cmd 3 mode : | HEITE
Tndgne Identifier
Cret identifier antomaticallr
Manufactorer ID I_'_- -| Device type : i“_

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

Device Configuration

I-

= HRT-TI0

ysters

Edit
Add Module

New Module

tModule
Chanunel ; il:l v| Auh:uCI:nn.figlJIe: v| Frame tpe : - hdl
Mazter type :IPrimﬂn.r Master v| Network mode v Address l: I |

B |
Preambles : |5 | Cmd Omode :  [Tnitial v| Cmd 3mode : [Pollind] v

Tnigne Identifier
[ et identifier auh:umaﬁ;:a]l:;r]

Manufactorer ID I_'_- -| Device type : i“_ Device ID

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

[ Step 4 ] Save the HART device setting to HRT-710
(1) Click the "Save to Device” button to save the new HART device setting to HRT-710
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like Figure 1-5.

Device Configuration

= HRT-7 ltem

Module name
Chanmel

Ao Configuration
Hetwork

Defanlt Coumand (07)
Defanlt Command (3)

Value
Module 0
n

Enable

Point to Point Mode
Tnitial sod e
Paolling mode

Ciperation

[ Load From File ] [Lna.d From Device ] [ Load Default Setting ]

[ Zave to File ] [[ Save 1o Device l\]

i

Figure 1-5 “Save to Device” function

2. Add “More than One“ HART devices : (Ex : Add ABB AS800 (Addr=2) and Foxboro

I/A Pressure (Addr=1) HART devices)

[ Step 1] Connect to HRT-710 with “HG_Tool” utility.

[ Step 2 ] Delete the default HART device setting in HRT-710

=> These above two steps are the same with those of the “Only One“ HART device.

[ Step 3 ] Add two new HART device setting
(1) Click “Auto Configure” option to be Disable like Figure 1-6.

Device Configuration

= HRT-TI0

wysters

Edit
Add Module
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New Module

Module

Chanmnel il:l v| Auh:uCI:nn.figlJIe: Frame tpe ;
Master twpe Z|PI!iIﬂ.8I\_,.f Master v| Network mode : Address -
Preambles : |5 | Cmd Omode :  [Tnitial v| Cind 2made: - v

Tndgne Identifier
[ et identifier aut:umaﬁ;:a]lj.r]

Manufactorer ID Device type : Device ID | RN, . ﬂi

New Module

Module

Chanmnel il:l v| Auh:uCI:nn.figlJIe: Frame tpe ;
Mazter type Z|PI!iIﬂ.8I\_,.f Master v| Network mode Address -
Preambles : |5 | Cmd Omode :  [Tnitial «| Cmd 3mode ; [Foling] v

Tndgne Identifier
[ et ienfifier auh:umah;:a]l‘:.ri]

Manufactorer ID Device type : Device ID | RN, . ﬂi

Figure 1-6 Add new HART device setting
[ Step 4 ] Save the HART device setting to HRT-710
(1) Click the "Save to Device” button to save the new HART device setting to HRT-710
like Figure 1-7.
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Device Configuration |Z| |E| g'

= HET-T10 Ttem Value
FModule name dModule 0
Charinel n
Anto Configuration Dizable
Metwork Multi-drop Mode
Preamble length 5
Mazter type Primary Mazter

Diefanlt ChD(3 Frame type Long Frame

Module addres: 2

Auto et Tndgue ID Enable
Defanlt Comomand (07 Tnitial mode
Defanlt Comomand (3)  Folling mode

Ciperation

[ Load From File ] ’Lu:uad From Device ] [ Load Defavlt Setting ]

Save to File | 0; Save fo Device P I

Figure 1-7 “Save to Device” function

Q02 : How to make sure that HRT-710 gets the HART device data
correctly ?

A02:

After adding HART device setting to HRT-710 module (refer to the steps of Q01), please
follow the steps.

(1) Make sure connecting to HRT-710 with HG_Tool successfully and then click “Device
Information” button like Figure 2-1.
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Defanlt
Ctpnt Data, Map Diagnoztic

A

Throngh Format A hont
Mode Translation

Device Information

IR HET-710 Ttem Value
- dystem Module name HRT-710
= Module 0 Firmware version ¥01.5
. Default CMD(D)
. Defanlt CMD(3)

Figure 2-1 “Device Information” screen
[ Check I/O Data of the Default CMD(0) ]
(2) Right click the button of mouse on the “Default CMD(0)” item and choose the “Basic
operation” option to open the “I/O Data” screen of the “Default CMD(0)” like Figure 2-2.

Device Information

= HRT-710 Item Value
syt Module name Default CMD (1)
= Module [ Module index 0
.. Default CMD(| Basic operation %J Tnitial
Advanced operation Iquml
Crd Ot size 1]
Cmd In address 1012
Cd Ot address 1]

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

Information : Bead Tnigne Identifier

Manufactorer : Hartmann_and_Braun(2®) Device Tywpe Code : 132
Preambles Number : 7 Command Jet Bevision : 5
Transmitter Fevidon : 2 software Bevison 11
Hardware Fevisdon g Flag : 2
Dervice 1D 723522

| Show Long Frame Address | | Update |

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

Command 0 IO Data M=

Information : Bead Tnigne Identifier

Manufactorer : Device Tywpe Code : 1]
Preambles Number : 0 Command Jet Bevision : 0
Transmitter Fevidon: 0 software Bevison 0
Hardware Fevisdon 1] Flag : 1]
Dervice 1D 0

| Show Long Frame Address | | Update |

Figure 2-4 The 1/O Data screen of the “Default CMD(0)” => NG
[ Check I/O Data of the Default CMD(3) ]
(5) Right click the button of mouse on the “Default CMD(3)” item and choose the “Basic
operation” option to open the “I/O Data” screen of the “Default CMD(3)” like Figure 2-5.

Device Information

= HET-T10 Item Valug
wrstem Module name Defanlt CHD(3)
= Maodule 0 Module index i
Diefanlt CrDIT oA mum. 3

Diefanlt CR D3

iz d e sd Palling
I Bazic u:uperatinni

Q‘— Mormal
Advanced operation 25

1]
_mid [ address 1236
‘ Cmd Ot address 1}

Figure 2-5 The “Basic operation” of the “Default CMD(3)”
(6) The 1/0O Data of the “Default CMD(3)” is OK like Figure 2-6.
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Command 3 10 Data

P Current ;
Pw 1 Value :
P 2 Value :
Py 3 Value
P 4 Value

Auto Tpdate

20.1245155334472 P 1 unit:
0.385074724687805 v 2 unit:
22.5659042626053  Pv 3 unit
100.778241120371 P 4 it
0

Stop Interval (=)

Information ;: Eead Drmamic Variables and Py Comeint

EPA
degC

Percent

Figure 2-6 The 1/0O Data screen of the “Default CMD(3)” => OK

(7) The I/O Data of the “Default CMD(3)” is NG like Figure 2-7.

Command 3 10 Data

FEX

v Current
w1 Value :
P 2 Walue
P 3 Value

Buto Tpdate

P 4 Value

1] P 1 umt :
n P 2 unit
n P 3 it
0 P 4 it ;
0

Stop Interval (=)

Information : Eead Drmamic Variables and Py Coment

3333

Figure 2-7 The 1/0O Data screen of the “Default CMD(3)” => NG

=> [f the I/O data of the “Default CMD(0)” and “Default CMD(3)” is ok, it means that the

communication between HRT-710 and HART devices is ok.

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

A03:

(1) Make sure that the communication between HRT-710 and HART device is ok. (Refer to

the steps of Q02)

(2) Set “Swap Mode” of system setting in HRT-710 to be “W&B”.
[1] In “Device Configuration” screen, right click the button of mouse on “System” item

and click the “Edit” option to open “System Edit” screen like Figure 3-1.

2013-12-06



Device Configuration

Defl 430 Motts % Systen

De: Module cownt
Command count
Command dintervalins)
Comumand, tmeout{nz)
Auto Polling

Retor count

= HREI- Ttem
e ]Mudulenmne

Mod bz ;

Part num
Band rate(bps)
Data, bitz

Stop bits
Parity
Protocol
MetID

Swap mode

Yalue
Swstem

1000
1000
Enable

1
115200
8

1

Mome

Modbuz ETTT Slave
1

Mome

Ciperation

[ Load From File ] ’Lu:uad From Device ] [ Load Defavlt Setting ]

’ save to File l ’ Have to Device ]

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

System Edit

i

Syztem
cﬁe interval (7565535 ms) : @ timeout value (305~65535 ms) - ’W‘
auto polling |Enﬂhle v | retryr count {0--5)
For Modbuz =
Port M EBavd Rate l@ Data Bits lema
Stop Bits: |1 v | Paity: Wome  » | NetlD:
Protocol !ME ETU Slave | [Swap mode ; F]
j [ Canecel ]

Figure 3-2 Set “Swap mode” to be “W&B”
[3] Click the "Save to Device” button to save the new system setting to HRT-710 like

Figure 3-3.
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Device Configuration E| |E|rz|

= HET-T10 Item Valug
= Module 0 Module name Swstem

Diefanlt CHD System :

Defanlt CMDI(2) Module count 1
Command count n
Command dnterval(nms) 1000
Comumand tmeontims) 1000
Auto Polling Enable
Retor count 3
Modbus
Part num 1
Band rate(bps) 115200
Diata, bits a
Stop hits 1
Parity Mome
Protocol Modbuz ETTT Slave
Wt IT2 1

[Swap mode Word & E}rte]

Ciperation

[ Load From File ] ’Lu:uad From Device ] [ Load Defavlt Setting ]

’ save to File l ’@e o DE@NL
L

Figure 3-3 “Save to Device” function
(3) Check the firmware version of HRT-710 like Figure 3-4.

=

Device Information

Ttem Valuge

sstein Module name HRT-710

= Module 0 { Ficmweare verson T0l5 |
Defanlt CMD(0) =

Defanlt CMDI(3)

Figure 3-4 Firmware Version of HRT-710
(4) Follow the below steps according to the different firmware version of HRT-710.
[ 4.1 - The firmware version of HRT-710 is v1.5 or newer ]

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

[2] For the “Default CMD(3)(S) data of Module 0” in HRT-710, the mapped MB address
is 1300 ~ 1309. The below MB/RTU client will use the “Modbus Poll” tool to show
the CMD(3) data of HART device by polling Modbus address 1300 ~ 1309.
<1> Confirm the connection between HG_Tool and HRT-710 is disconnected.
<2> Set the “Modbus” parameters like Figure 3-5.
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It Modbns Foll - Mbpolll

Functions  Display  Wiew  Window  Help

Tx = 0: Err
o Connect i
31301 = Reset Counters  F1E
s1302 = e as Defanlt

3R = 1000ms

Poll Definition

Slave ID: |1

Function: I]El4 Fead Input Registers ] ﬂ

b ddress:
Length: dosly

Sean Bate:  |1000 T

[v Enable Polling

Figure 3-5 Modbus Parameters of “Modbus Poll” tool
<3> Set the “Display” mode to be “Float” format like Figure 3-6.

Cancel

o
=
L
(]
En |
L I I I o B

7'¢ Modbuns Foll - Mbpolll
File:' Connection gZetop  Functions

FE OGN View  Window Help

bDedE X © Signed !
nsgned

EE Mbpolll Hex

T¢ = 0O: Err = 0: ID = 1 DBimary

o Conhection Long

51301 = 0.000000  Lone Invers

giggi i 0. 0000000 ot Tverse

31305 = 0.oooood  2ovbE

31306 = Diguble Inverss

31307 = 0. 0ao0aoc W ELC Addreses l:EB.SE-‘ 1‘)

41308 = Protocol Addresses (Base 0)

51309 = 0. 000000

31310 = Error Counters F11
Commmication. .

Figure 3-6 “Float” format of “Modbus Poll” tool
<4> Set the “Com Port” parameters and click “OK” button to connect to HRT-710
like Figure 3-7.
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7't Modbus Foll - Mbhpolll
Yiew Window Help

v Setop  Function:  Display

= 1: F = 04: 3FE = 1000mwms=

Connection

) [P £ j
¢ RTT " ARCII = =

115200 Baud. - |
Eesponze Timeont

3 Data hits - 1000 [ms]

Mone Parity - Delay Between Pollz
10 [ims] Advanced...

15tp Bit =

Femote Server
TP Address Paort

Figure 3-7 Com Port Parameters of “Modbus Poll” tool
<5> The CMD(3) data of HART device is shown like Figure 3-8.

71t Modbus Foll - Mbpolll
File®' Connection @etop  Functions  Displaye View  Window Help
Ded&E X 0= 05 06 15 16 22 2

EE Mbpolll

ID = 1: F = 04: 3F = 1000m=

= Z0.125589 ——¥ (Current

- 0.3860343 —m— = PV
23.534115 —0 8= SV

100.734935 — g TV

0.000000  —————p (Y

Figure 3-8 The CMD(3) data of HART device
[ 4.2 - The firmware version of HRT-710 is older than v1.5 ]

[1]1 Add “User CMD(3)” with “Simple” format and then click “Save to Device” to save the
new HART device setting to HRT-710 like Figure 3-9. The mapped Modbus start address
and length of User CMD(3) data can be found in “Cmd In address” and “Cmd In size” field.
In the example, they are 0 and 20.
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Device Confignration

New Command

= HRI-710 ltern Value
Module name Module 0
= _ el i
etay) Edit S Configuration.  Enable
Deforl 1\ ote ork Point tn Point Mode
enlt Command 07 Tnitial mode
! Add Command I [: IrUlT Command (3} Polling made

(oo,

I Hize

Corunand Hum. ; . | Mode Polling |«

|2IZI | Out Size : |0

Bimple]

(0K D) | Camsel |

Device Configuration

= HET-T10 Ttem Value
wrstem Module name Tsr CHMDH
= Module 0 Module index 1
Defanlt CMDI) Usr command index 0
Diefanlt CHDI3 Comrand. womm. 3
Bl=r MO ] Comumand mode Polling
Comomand format aimple
Comdlnsge U]
Cind, Chat size I}
Crnd Ot address I}
Ciperation
[ Load From File ] ’Lu:uad From Device ] [ Load Default Setting ]
’ Save to File l@we o DevicD ‘

Figure 3-9 Add “User CMD(3)” to HRT-710

[2] The below MB/RTU client will use the “Modbus Poll” tool to show the CMD(3) data

of HART device by polling Modbus address 0 ~ 9.
<1> Confirm the connection between HG_Tool and HRT-710 is disconnected.

<2> Set the “Modbus” parameters like Figure 3-10.
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7't Modbus Foll - Mbhpolll

Functions  Displayr View Window Help

3R = 1000m=

Besmt Counters F12A
000z = s gz Defanlt

30004 = n} =
30005 = 0 Poll Definition
300068 = n} -
30007 = 0 Slave ID:
J0o08 = o jinte el W04 Eesd [nput Res
20009 = 0 Address
30010 = n}
Length:
Scan Rate: 11000 ms
[v Enable Polling

Figure 3-10 Modbus Parameters of “Modbus Poll” tool
<3> Set the “Display” mode to be “Float” format like Figure 3-11.
7't Modbus Poll - Mbpolll

File Connection Zetup
DEeES X & 5 ;e

Functions BEEIENS View Window Help

Tnsigmned
B8 Mbpolll Hex
Err = 0: ID = DBinary
Long
30001 = 20.12489%  Long Inverse
ggggi - 0.385415 0 Invers
10005 = 22.co4037 oW
s0006 = Diouble Invers
30007 = 100. 780605 , pLC Addresses (Base 1)
S0008 = Protocol Addresses (Bass 0)
30009 = 0.000000
30010 = Ermror Cownters Fl1
Comumurication. ..

Figure 3-11 “Float” format of “Modbus Poll” tool
<4> Set the “Com Port” parameters and click “OK” button to connect to HRT-710
like Figure 3-12.
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7't Modbus Foll - Mbpolll

i setop  Functions  Displey  View  Window Help

Anto Connect

Cmick Connect FS = 1: F = 04: 3R = 1000ms

]

Connechion E'
PI:I"t 1 — MDdE [ ar
N (# rT0]  AscH )
115200 Baud. + | Canzel

Eesponze Timeout

G Databits - 1000 [ims]
None Parity ||~ Delay Between Palls
[TswpEt =) " [enz] Advanced...

Eemote Server
IF Address Port

oo ooooooo

[k

Figure 3-12 Com Port Parameters of “Modbus Poll” tool
<5> The CMD(3) data of HART device is shown like Figure 3-13.

7't Modbus Foll - Mbpolll
File Connection 2etup Function: Display  View  Window  Help
heEedES X 5= 05 06 15 16 22 23

B! Mbpolll

ID = 1: F = 04: 3R = 1000ms
= 20,1243 ——_p= Cuyrrent

= 0.385210 —————= PV

= 23.494614 ——p SV

= 100.778976 — g TV

= 0.000000 ——= 0y

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

[ Note ]

1. The simple CMD(3) data format and value are shown as below.
[ Index ] [ Format] [ Description ]

Byte 00~03: float Primary Variable Current

Byte 04~07: float Primary Variable

Byte 08~11: float Secondary Variable
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Byte 12~15: float Tertiary Variable
Byte 16~19: float 4th Variable

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

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

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

The 30009 and 30010 registers mean “4th Variable (0)”

Q04 : How to update the firmware of HRT-710 ?

A04:
[ For HRT-710 hardware v1.1 or firmware v1.1 or below ]
The firmware update function is not supported for users and please contact your local

dealer.

[ For HRT-710 hardware v1.2 and firmware v1.2 or newer ]

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

(1) Download the newest firmware of HRT-710. (Download from
ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/hrt-710/firmware/ )

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

together like Figure 4-1.

IJPE'I?“”TK_/ |
I e XYYYYY) HRT-710 |
Rewi.2
Eg 321
1 [eee]JP1

Connect Pin 2.3

NERL®)
zaa1 QO
TERLS)

‘ | () 1

Figure 4-1 Connect pin 2 & 3 of JP5 together
(3) Connect RS-232 cable between PC and HRT-710 and turn on the power of HRT-710

(LED 1,2,3 will flash every second => Firmware Update Mode) like Figure 4-2.
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ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/hrt-710/firmware/

6 FW_Updaie_Tool_v1 06

N

PC

RS-232

HRT-710

t

24 Voc
Figure 4-2 RS-232 Connection between PC and HRT-710

(4) Run “FW_Update_Tool” like Figure 4-3 (Download from :

ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/utilities/fw_tool/ ).

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

[2] Click “Browser” button to choose the firmware of HRT-710.

[3] Click “Firmware Update” button to start firmware update process.

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

% FW_Update_Tool v1.06

3. Firoweare Update
[ Firmware Update Success! Flease Reboot Module !

™ G}

Exit

Figure 4-3 “FW_Update_Tool”
(5) Turn off the power and connect the pin 1 & 2 of JP5 together like Figure 4-4.
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ftp://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/gateway/utilities/fw_tool/

[ 1234567 I
[ JPZ (s soenee

HRT-710 |
JP4 Repq. 2
Eg 321
2 [eeslP1

@ JP5
A\

Connect Fin 1,2

can O
zaa1 QO
NERLS)

| | () |

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

Device Information

Ttem Valuge

hodule naime HET-710
| Fimyware wersion V015

Bwstem
= Madule 0
Diefanlt CDD)
Defanlt CHD{)

Figure 4-5 Firmware Version of HRT-710

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

A05:

(1) By using “HG_Tool” to add “User CMD(1)” of HART device and save settings to
HRT-710. The Modbus start address and length of the “User CMD(1)” will show in the “Cmd
In address” and “Cmd In size” field like Figure 5-1. In the example they are 0 and 7 (byte
count=7 => word count=4).

Device Confignration

Ttem Falue
Module name Module 0
Channel 0
Configuration Enable
ork Point t0 Podnt Mode

nlt Comumand (1 Indtal mode

| [ i I lﬂt Command (37 Polling mode
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New Command |Z| |E| g|

oA,
Command . . | Mode : Polling bl Format : | Mormal bl
In Size : 7 | Outsize: [0 |

(o cuen |

Device Configuration [T”Elrs_q
= HRT-710 Ttem Walue
Systemn Module name Tser CMD{L)

= Module D Module index 0
Defanlt CMD{T) Tzer commeand mdex 0
[efa GAN Comrand. womm. 1

....... ~MDil) Command mode Polling

ormal
Crnd, In size 7
Cind Ot size i}

[Cmd In address 0]
Cornd Ot address i}
Ciperation
[ Load From File ] ’Lu:uad Froimn Device ] [ Lowad Defanlt Setting ]
’ Save to File l F Save 1o Devi@]
JI

Figure 5-1 Add “User CMD(1)” of HART device to HRT-710
(2) The below demo will use the free MB/RTU tool provided by ICP DAS to show HART
command 1 data. (Download from
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus utility/)
(3) Run “MB/RTU?” tool. Set the com port settings the same with HART-710 (Baud Rate /
Data Bits / Stop Bits / Parity) and then click “Open” button to connect to HRT-710 like Figure
5-2.
(4) Input“1400 04" in “Command” field and click "Send Command” button to send the
modbus command. The HART command 1 data will be received in “Responses” field =>
“01 04 08 00 00 3E 0C 20 C5 00 A4 2A 94’ like Figure 5-2.
Send Modbus Command : 01 04 00 00 00 04 F1 C9
Get Response : 01 04 08 00 00 3E 0C 20 C5 00 A4 2A 94
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http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus_utility/

‘MEBETI ¥.10.7 COMI

Facket Quantity sent 2

Palling or Timer mode [Date/Time]

Timer mode [fiked period)

Interval Al ms

COM status Frotocol Description
[EEIM'I I ﬂ |FE4 Read multiple input reqisters [3xem] far Al ﬂ
”
|-I 15200 j [Response]
Line cantral ; R Byyte O: et ID (Station number)
Byte 1: FC=04
Byte 2 Byte count of responze (B=2 x word count)
( Open )| | Biyte 3-(B+2) Register values v
Folling mode [no wait] Statizticz Clear Statistics |
Timeout Commands Packet Responzes
| 200 Current Packet Size [bytes] | g Duantity Current Packet Size [bytes] 7
Tatal Packet bytes 16 Difference | Taotal Packet bytes o0

-1 Facket Quantity received e

Palling Mode Timing [mz)

b ax

| | Shark time | Tirne Start oo Average
Stop time | Time Stop bin | 100 | 000
Command
"I 4000 4| £ Send Command L
Commands ¥ 'with CRC Responses
010400000004F1C9 01040300003 0C 20 CE 00 A4 24 94
Clear Listz Exit Program

Figure 5-2 Receive HART Command 1 data
(5) Parse the modbus response data.
Response Data => 01 04 08 00 00 3E 0C 20 C5 00 A4 2A 94
Register data => 00 00 3E 0C 20 C5 00 A4
Because the unit of HART-710’s database is byte and the unit of Modbus register is word
and the Modbus register is composed of database’s byte and the order is low byte first.
(For example: Modbus register0 = 0x3412, database byte0 = 0x12, byte1 = 0x34).
So we need to change the byte order.
So the data willbe 00 00 O0C 3E C520 A4 00.
According to the data count is 7, so the actual data will be 00 00 0C 3E C5 20 A4
About the format of HART Command 1, it is shown as below.
Command 1: Read Primary Variable
Request data bytes: None
Response data bytes: 2+5 =7
Index format description

Byte 0: uint8 Response code 1
Byte 1: uint8 Response code 2
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Byte 2: uint8 Unit code

Byte 3~6: float Primary Variable

So the data of HART command 1 is parsed as below.
Response code1 = 0x00

Response code2 = 0x00

Primary Variable Unit code = 0x0C (kPA)

Primary Variable = 0x3E 0xC5 0x20 0xA4 (0.385 => IEEE754)

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

A06:

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

Device Confignration

= HET-710 Itemn Yaluge
Module name Defanlt CHD{Z)
Modnle index I}
Comaind, . 3
Command mode Polling
mal
Crind, Chat size 1
Crad, Ot address I}
Ciperation
[ Load From File ] ’Lu:uad From Device ] [ Load Default Setting
’ Save to File l ’ Save o Device ]

Figure 6-1 “Default CMD(3)” of HART device in HRT-710
(2) The below demo will use the free MB/RTU tool provided by ICP DAS to show HART
command 1 data. (Download from
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus utility/)
(3) Run “MB/RTU” tool. Set the com port settings the same with HART-710 (Baud Rate /
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Data Bits / Stop Bits / Parity) and then click “Open” button to connect to HRT-710 like Figure

6-2.

(4) Input “01 04 02 6A 00 OD” in “Command” field and click "Send Command” button to

send the modbus command. The HART command 3 data will be received in “Responses”

field =>“01 04 1A 00 00 A1 41 22 01 3E 0C C5 C5 20 B0 B6 41 C0 78 42 39 91 C9 00 C5

00 00 00 00 E5 BO” like Figure 6-2.

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

Get Response : 01 04 1A 00 00 A1 41 22 01 3E 0C C5 C5 20 B0 B6 41 C0 78 42 39 91 C9
00 C5 00 00 00 00 E5 BO

‘MBRTIU ¥.1.08 COMS5

COM status Protocol Description
| |EEIM5I j |FE‘I Fead multiple coilz status [Oewes] for DO ﬂ
[Request] ~
|-I 13200 j Biyte O Met [T (Station number)

Line contral ; N.A1 Byte 1:  FiC=01

Byte 2-3:  Reference number

Byte 4-5:.  Bit cournt
O .

Palling mode [ha wait) Statistics

1 Clear Statistics |
Timeat Cormmands Packet Responzes
200 Current Packet Size [butes] [ g Quantity Current Packet Size [butes) 7
Tatal Packet bytes a Difference | Total Packet bytes |
Timer mode [fived period) Packet Quantity sent 1 0 Packet Quantity received 1

Intersal 50 ms Palling ar Timer mode [0 ate/Time] Palling Mode Timing [rms]
| | Start time | Time Start Max | oon Awerage
Stap time | Tirme Stop bin | 100 | ooo
Cormmand
|01 0402 62 00 0D)| ¢ Send Cammand
Commands W ith CRC Responses
010402640000 10ER M 0471400004141 2201 3EOCCECE20BOBE 41 CO 78 42 3991
Co00C500000000ESBD
Clear Ligtz E it Program

Figure 6-2 Receive HART Command 3 data

(5) Parse the modbus response data.
Response Data => 01 04 1A 00 00 A1 41 22 01 3E 0OC C5 C5 20 BO B6 41 CO 78 42 39 91
C9 00 C500000000ES5BO
Register data =>
0000A14122013E0CC5C520B0B641C078423991C900C500000000
Because the unit of HART-710’s database is byte and the unit of Modbus register is word
and the Modbus register is composed of database’s byte and the order is low byte first.
(For example: Modbus register0 = 0x3412, database byte0 = 0x12, byte1 = 0x34).
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So we need to change the byte order. So the data will be as below.
000041A101220C3EC5C5B02041B678 C03942C991C50000000000

About the format of HART Command 3, it is shown as below.
Command 3: Read Dynamic Variables and P.V. Current
Request data bytes: None

Response data bytes: 2+24 = 26

Index format description

Byte 2~5:  float Primary Variable Current

Byte 6: uint8 Primary Variable Unit code

Byte 7~10: float Primary Variable

Byte 11: uint8 Secondary Variable Unit code

Byte 12~15: float Secondary Variable

Byte 16: uint8 Tertiary Variable Unit code

Byte 17~20: float Tertiary Variable

So the data of HART command 3 is parsed as below.
Response code1 = 0x00

Response code2 = 0x00

Primary Variable Current = 0x41 O0xA1 0x01 0x22 (20.125553)
Primary Variable Unit code = 0x0C (kPA)

Primary Variable = 0x3E 0xC5 0xC5 0xB0 (0.386274)
Secondary Variable Unit code = 0x20 (degC)

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

Tertiary Variable = 0x42 0xC9 0x91 0xC5 (100.784706)
4th Variable Unit code = 0x00 ( ?7?7?)

4th Variable = 0x00 0x00 0x00 0x00 (0)

Q07 : How to know the connection status between HRT-710 and HART
devices ?

A07: (2013/01/30)
The communication status description of HART command in HRT-710 is as below.
0 — No error
1 — Means the command has never be executed
2 — Receive timeout, can’t receive any HART data from HART device.
3 — Receive HART data is too short
4 — The delimiter of HART data has some error
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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.

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

By using the Hi-Byte value of MB address 1000 (unit:WORD) (refer to sector 4.3 —
Modbus / HART Mapping Table), users can get the communication status of the Default
CMD(3) in “Module 0.

7' Modbus Foll - Mbpolll
File Connection 2etop  Functonz: Display  View  Window  Help
beEd& X O = 05 06 15 16 22 23 101 B W2

EE! Mbpolll Defanlt CMD(3) of Modale 0

bx000o0 Defanlt CHMD{0) of Module 0

31004 = 0=x0000
31005 = 0=x0000
31006 = 0O=x0000
31007 = 0=x0000
31005 = 0x0000
31005 = 0=x0000
31010 = 0O=x0000

Figure 7-1 The status of the Default CMD(0&3) in Module 0
In the Figure 7-1, 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-710. (In the Figure 7-1, the
status of the Default CMD(0) is 0x02, too.)

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

By using the Lo-Byte value of MB address 1050 (unit:WORD) (refer to sector 4.3 —
Modbus / HART Mapping Table), users can get the communication status of the User CMD
Index = 0.
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7' Modbns Poll - Mbpaolll
File Comnection @Setup Function: Display  View Window Help
beEd&E X O = 05 06 15 16 22 23 | 104

B Mbpoll1 User CMD Index =1

000z
Ox00o0
Ox00o0
Ox00o0
Ox00o0
Ox00o0
Ox00o0
Ox00o0
Ox00o0
Ox00o0

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

‘\ User CMD Index =0

[ Ex3 => The User CMD Index = 1 is Polling Mode ]

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

7' Modbus Foll - Mbpolll
File Connection Zetup PFunctions Display  View Window Help
beEd& X 0 = 05 06 15 16 22 23 101 B W2

EE! Mbpolll User CMD Index = 1

=0: ID = 1: F = 04: 3R = 1000m=

i} [ )

030000 ‘\
Oxa0ooa User CMD Index =10

Q0000
Q0000
Q0000
Q0000
Q0000
Q0000
Q0000

Figure 7-3 The status of the User CMD Index = 0&1
In the Figure 7-3, the status of the User CMD Index = 1 is 0x02. It means that the HART
device for the User CMD Index = 1 is disconnected from HRT-710. (In the Figure 7-3, the
status of the User CMD Index = 0 is 0x00. It means that the HART device for the User CMD
Index = 0 is connected to HRT-710.)
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Q08 : How to integrate Active and Passive HART devices in multi-drop
network ?

A07: (2013/12/06)

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

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

/’f =
/~ Multi-drop Network N
,l"I R R st D LR it i gy -"'. l‘l'-.
f' /" HRT-710 L
24 Voc ;'
Power Supply
el 200
PO (1/4W)
- \° [|HART- Pin2
t f 1> ||HART+ Pin 1
| T T ;
Field Device et s
I (+]
| 24 Vo
1‘:—(-]__. Power Supply
;7
Field Device ) N
i Neg (-) i
(=) Active
K Passive (4-Wired) ;'I
\\_Field Device (2-Wired) e Pos (+) /f'
\"H-..____\_ _'_'_‘__.-f"

Figure 8-1 The HART wiring of the Active and Passive HART devices

Q09 : How to integrate multiple HRT-710 modules in the same project ?

A09: (2013/12/06)

[ Case Example ]

1. Auser wants to integrate 20 HART devices (Ultrasonic Water Level) in the same project
via Modbus RTU communication and HART wiring will be point to point.

[ Solution ]
< Hardware >
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1. We suggest the user to use 20 HRT-710 modules to connect to 20 HART devices with
point to point wiring.

< Software >

1. Set the RS-485 station No. of these twenty HRT-710 modules from 1 to 20. Please
follow the below steps.
(1) Run the “HG_Tool” and connect to HRT-710.
(2) Click the "Device Configuration” item and then right click on the "System” item to
choose the "Edit” option.

L Device Confignration
o 4
g _
_ Edit
Dewvice
Configuration Add Module

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

System Edit E@@

Brstem

.:m}rfrzl1JE= interval (75-65535 ms) - _[fljﬁﬁ"'i timecnt value (305-65535 ms) - iTnl'jlj'_'i
auto polling : |Enable v| retry cotnt (0-5) ; |Z|
For Modbnz ==

Fout W Baud Fate @| Diata Bits E?:
Stop Bits: |1 vi Paxity - iHu:-ne w| |NetlD: |1

Protocol ; |E{B BT &lave w i Swap mode ; iI'IDne w |

[0k J[ cuen |

Figure 9-2 Setting for the RS-485 Station No. of HRT-710
(4) After the settings are finished, in the “Device Configuration”, please click the "Save
to Device” button to save the parameters to HRT-710.
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Device Configuration

= HRET-710

= Module 0
Default CMD {0}
Default CMD(3)
TUser CMD(1)
User CMD(Z)
User CMD(5)
User CMD(12)
User CMD(13)
User CMD{14)
User CMD({15)
User CMD(16)
User CMD(LT)
Tser CMD{15)
User CMD{19)

Item
Module name

Sarstem

Module cownt
Command count
Command dintervalins)
Comumand, tmeout{nz)
Auto Polling

Retor count

Mod bz ;

Part num
Band rate(bps)
Data, bitz

Stop bits
Parity
Protocol
MetID

Swap mode

Yalue
Swstem

11
1000
1000
Enable

1
115200
8

1

Mome

Modbuz ETTT Slave
1

Mome

Ciperation

[ Load From File ] ’Lu:uad From Device ] [ Load Defavlt Setting ]

Save to File | Save o Device

=

Figure 9-3 Save the parameters to HRT-710

=> As a result, these twenty HRT-710 modules can be integrated in the same RS-485
network to gather these HART devices information.

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

hardware interface ?

A10: (2013/12/06)
[ Case Example ]

1. Auser wants to integrate HART communication device (Flowmeter, Mobrey MCU900)

with RS-232 hardware interface.

[ Solution ]
< Hardware >

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

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

< Software >

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

[Note]

2. In MCU900, please choose HART protocol not “Mobreyspecific LogDownload” protocol.

Q11 : How to add the HART Device-Specific command to HRT-710 ?

A11: (2013/12/06)

[ Case Example ]

1. Auser wants to get the HART command No.149 data from Emerson 8800D HART
device.

[ Solution ]

< Software >

1. Users must get the HART Device-Specific command first. The HART command No.149
format of Emerson 8800D is like Figure 11-1.

Command 149 - Read Fixed Process Density
.

REQUEST DATA BYTES
MNOME

RESPONSE DATA BYTES)

BYTE O DI R TR EE, - hit Unsigned integer,
14 NSRRI, |EEE 754 floating point format.

Figure 11-1 The HART command No.149 format of Emerson 8800D

2. Add the HART command No.149 to HRT-710 like Figure 11-2.
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Device Confignration

= HET-710

Item
Module name
Ik 1

Confiziration
ark
mlt Command (1)

New Command

mlt Command (3

Yalue

Module 0

1]

Enahble

Pomnt to Point Made
Initial mode

Polling mode

| Mode

(oo,
Cormand . @ | (149
In Size : 5

Response Data Byte

Polling =

| Ot Size \D:i— Request Data Byte

Format

| ok

=N

Figure 11-2 Add the HART command No.149 to HRT-710

3. After the setting is finished, in the “Device Configuration” screen, please click the "Save
to Device” button to save the parameters to HRT-710.

Device Configuration

EoX

= HRT-710
Sarstem
= Moduls 0
Diefanlt CH D0}
Diefanlt ChD(3

zer CMD(149

Item Yalue
Module name | User CMD (143}
Modnle mdex I}

Tzer commeand mdex 0
Cormand, mm. 149
Commaind, mode Polling
Comomand format W ormal
Crnd In size 5
Crd, Ot zize I}

Crnd In address 1}

Crnd Ot address I}
Ciperation

[ Load From File ] ’Lu:uad From Device ] [ Load Defavlt Setting ]

’ save to File l

Save o Device |

i

Figure 11-3 Save the parameters to HRT-710

4. Get the Modbus address for the HART command No.149 data.
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(1) Open the "Address Map” screen and click the “UserCMD(149) “ item.

[1] In the “Modbus AQO” area, the light blue grid means the Modbus address for data
sending.

[2] In the “Modbus Al” area, the light blue grid means the Modbus address for data
receiving.
=> |In the case, the HART command No.149 is used for reading data. Therefore, the
light blue grid just show in “Modbus Al” area and the Modbus address for receiving data
is from O to 2.

Address Map

= HRI-710 Color
availahle nnavailahle for current cind . mlected
Modbus 40 odbuz AT

Lddr LE HEB = 4ddr | LE HEB
1 1

2 2

3 K

4 4

5 5

6 &

7 7

g g8

9 9

10 10

11 w 11 w

Figure 11-4 The Modbus address for UserCMD
(2) Users can use the Modbus Function Code 4 and address from 0 to 2 to get the
HART command No.149 data.
(Ex: Request Cmd => 0x01 0x04 0x00 0x00 0x00 0x03)
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