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Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year from the date of delivery to the
original purchaser.

Warning

ICP DAS assumes no liability for damages 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, or for any infringements of patents or other right of third parties
resulting from its use.

Copyright
Copyright 2012 by ICP DAS. All rights are reserved.

Trademark

The names used for identification only may be registered trademarks of
their respective companies.
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1. Introduction

Modbus and HART are two kinds of famous protocols and used wildly in
the fields of factory and process automation. The HRT-710 module is a
Modbus 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-710 module.

ﬁ. Modbus P

B

: Master N PC PLC ﬂ HMI :
y ' Modbus Modbus

, HRT=710 @ Remote IO @ Remote 10

Figure 1: Application architecture of the HRT-710 hodule

The main features and specification of HRT-710 are described as below :

1.1 Features

Support HART Short/Long frame.

Support HART Burst mode.

Allow two HART Masters.

Support Modbus RTU and ASCII format.

Support Modbus Slave / HART Master mode.

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

Provide LED indicators.

Built-in Watchdog.

DIN-Rail or Wall Mounting.
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1.2 Modbus Function Code Support

HRT-710 supports the following Modbus Function Code commands.

Table 1: Modbus Function Codes |

FC Description
01 Read multiple coils status

02 Read multiple input discretes

03 Read multiple Holding registers
04 Read multiple input registers

05 Write single coil

06 Write single register
15 Force multiple coils

16 Write multiple reg_]isters

1.3 Specifications

[ UART Spec. ]

COM1: RS-232(3 wire) / RS-422 | RS-485
Connector: 9-pin screwed terminal block
Baud Rate: 1200 ~ 115200 bps

Data Format:

[1] data bits : 7/8

[2] parity : None/Odd/Even

[3] stop bit : 1/2

[ HART Spec. |

Channel number: 1

Connector: 2-pin screwed terminal block

Operates as a HART Master station and supports all HART commands
Frame: Short or Long

Network: Point to Point or Multi-drop

Max. 15 HART modules

Max. 100 user commands and 32 default commands

[ Power Requirement ]

e Unregulated +10 ~ +30 Voc

e Power reverse protection, Over-Voltage brown-out protection
e Power consumption: 1 W
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[ Module Spec. ]

Dimensions: 72 mm x 121 mm x 35 mm (W x L x H)
Operating temperature: -25 ~ 75 °C

Storage temperature: -30 ~ 85 °C

Humidity: 5 ~ 95% RH, non-condensing

LED Status Indicators (Table 2)

Table 2: LED status indicator ]

PWR LED

Show the power state

ERR LED

Show error state

RUN LED

Show HART communication state
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2. Hardware
2.1 Block Diagram

RS-232 RS-232
Signal < 1> | ?— Signal ‘ Signal
Isolation Isolation

RS422 o X o [weuz2) \\

il il

Signal

RS-485
Signal < m

+VS
(10~30Voe)
GND

Figure 2: Block diagram of HRT-710

2.2 Pin Assignment

HA 0§ O
a5 B
' LED Status
( Indicator
[~
¢ w
L rxe
{—'.--'.‘
Power Input (B)GND 10) U LR
(10~30Voc) i N

Figure 3: Pin assignment of HRT-710
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Table 3: Screw terminal block ]

Pin Name Description
1 HART+ Positive of HART
2 HART- Negative of HART
3 - N/A
4 - N/A
5 - N/A
6 - N/A
7 - N/A
8 - N/A
9 +VS V+ of Power Supply(+10 ~ +30 Vbc)
10 GND GND of Power Supply
11 RXD Receive Data of RS-232
12 TXD Transmit Data of RS-232
13 GND GND of RS-232
14 RX+ Receive Data+ of RS-422
15 RX- Receive Data- of RS-422
16 TX+ Transmit Data+ of RS-422
17 TX- Transmit Data- of RS-422
18 - N/A
19 D+ Data+ of RS-485

20 D- Data- of RS-485

2.3 Wiring

It is recommended to use only one serial port interface (RS232,
RS422 or RS485) of the HRT-710 module at the same time. The following
section describes the necessary steps to connect one of the three COM

port types to a Modbus network.

2.3.1 RS-232 Wiring

Figure 4.

The RS-232 port of the HRT-710 has only three pins. The wiring of
the RS-232 device with the RS-232 port of the HRT-710 is shown as
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HART-710
RS-232 terminal

.

232 RXD Pin11

232 TXD Pin12 H

Ground Pin13 H o

Figure 4: RS-232 wiring diagram

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

HART-710 RS-485
RS-485 terminal Device
485 D+ Pin19 [ o) .RS:-JE'S D+
485D Fin20 H ;'{ @—Losinl H
i ":'j ok
RS-485
Device

RS-4 + H
o _ARE M
[ I &

Figure 5: RS-485 wiring diagram

2.3.3 RS-422 Wiring
The RS-422 wiring is shown as Figure 6.
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HRT-710 RS-422
RS-422 terminal Device

422 R+ Pin1a [ < 2 R5-422 TH+

< L H RS-472 Rx+

422 T Pin17 H H R5-422 R¥-
H O o |

Figure 6: RS-422 wiring diagram

422 R¥- PFin1s B

PE H RS-422 Tx-

=

422 TX+* Pin1G H

2.3.4 HART Wiring

The HART bus wiring is divided into the below two types:
(1) “Loop Power Source”
(2) “External Power Source”

Loop Power Source (1) — internal resistance

24 Voc HRT-710
Power Supply mﬂ
IR il
3 250 O
o i
Pos (+) % ”’4_W)
4~20 mA L [y [|HART- Pin2
S |_Neg ) : [ |[|HART+ Pin 1

Transmitter
(high impedance device)

Figure 7: Examplel—Loop Power Source with built-in resistor of HRT-710
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ﬂoop Power Source (2) — external resistance

24 Voc R
Power Supply m\
(+)] (-) | e
250 é
Pos (+) (1/4W) ;
i20mA 200 [Hne a2 3
21 Neg(-) HART+ Pin 1
| o 4{ssssrsssnnsnnsensens

Transmitter

\gimpedance device)

Figure 8: Example2—Loop Power Source with external resistor

/ Loop Power Source (3) — external resistance
24 Voc
Power Supply
2 DCS
(+) ‘-)L‘ P R
0S (+)
4~20 mA iR
“1 Negt- : :
~ e & e
7" HRT-T10 %4
Transmitter
(high impedance device) }° i 2500 &
Note: ;o e
R must be >=230 0 S o i B
\ | and<=1100 Q i [ |IHART+ Pin1
S| 250 Q is the best \

N

Figure 9: Example3—Loop Power Source with external resistor
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/" External Power Source — external resistance

24 Noc |

Power Supply HRT-710 JP4
(+)| () 1.|2 3]

Neg (-) ;I::":'. %

4~20 mA D -

250 Q | i IHART- Pin2 : :

Pos (+) [ ||lHART+ Pin1
Transmitter

\ (high impedance device)

Figure 10: Example4—External Power Source with external resistor

2.4 LED indicator

The HRT-710 provides three LEDs to indicate the module status. The
descriptions are as shown in table 4 and Figure 11.

[ Table 4. LED status description |

LED Status Description
Name
on Power Supply OK.
PWR PPy :
off Power Supply Failed.
flash Comm. Error.
ERR
off No Error.
Flash per second: module in initial mode.
flash Flash per half second: module received
the burst frame from HART device.
RUN
on Module in normal operation.
off Firmware has not been loaded yet.
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LED Indicator

O RUN
QO ERR
O PR

Figure 11: LED indicator

2.5 DIP Switch

There is a DIP Switch on the backplane of the HRT-710 module, as
shown in Figure 12. In the normal situation, it needs to set the DIP Switch to
the “Normal” position. If the user forgets the setting of HRT-710, the user can
set the DIP Switch to the “Default” position; the HRT-710 module will be
started at default settings.

Figure 12: DIP Switch of the HRT-710

The following is the default value of module “Default” mode.
[ System Defalut Value ]
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HART command interval: 1000 ms
HART command timeout value: 1000 ms
Auto. Polling: Enable

Retry count: 3

[ Modbus Default Value ]
Baud rate: 115200 bps

Date bits: 8 bits

Stop bits: 1 bit

Parity: None

Net ID: 1

Protocol: Modbus RTU Slave
Swap mode: None

2.6 Jumper

There is a Jumper (JP4) in the HRT-710 module shown as Figure 13. The
jumper can provide HART bus with 250 Q (1/4 W) resistor. When the pin 1&2
of JP4 is closed, the resistor will connect to HART bus. When the pin 2&3 of
JP4 is closed or JP4 without jumper connected, it will disconnect the resistor
from HART bus. By default, the pinl&2 of JP4 is closed. Please refer to
section 2.3.4 - HART connection for detalil.

JT[- =5 U HRT-710 I—‘

Res 11

— ] () I

Figure 13: Jumper of the HRT-710
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3. HART Introduction

3.1 Analog and Digital signal

The HART communication protocol is based on the Bell 202 telephone
communication standard and operates using the frequency shift keying (FSK,
Figure 14) principle. The digital signal is made up of two frequencies - 1,200
Hz and 2,200 Hz representing bits 1 and 0, respectively. Sine waves of these
two frequencies are superimposed on the direct current (dc) analog signal
cables to provide simultaneous analog and digital communications (Figure 15).

1200 Hz Mark 2200 Hz Space

{ . Modulated HART Signal

A

/’—\\.‘ "/'r \\.: ,r'[ \\‘ / 7N\ _/x

Nl \ / \ / \| /

-5 L L L L

1200 Hz Bit Rate

Frequency-Shift-Keying
1200 Hz: 1
2200 Hz: 0

Figure 14: FSK signal

20 mA -

- Digital
Signal

AR Y

% e ;61" 1
tiqn “o" “0
— Analog
Signal
4mA - i

> Time

Figure 15: Analog and digital signals
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3.2 Network topology

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

1. Point to Point Mode :

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

- ™~

/" Point to Point Network

HRT-710
24 Voc E
Power Supply : 33
(+) (") : o 250 Q
Pos (+) O (1/4W)
4~20 mA ° [|HART- Pin2
i[> ||HART+ Pin1 :
Neg () T | = ::
Transmitter '~ i s s
(high impedance device) P Handheld

Terminal

Figure 16: “Point to Point” topology

2. Multi-drop Mode :

In multi-drop mode, all process values are transmitted digitally. The
polling address of all field devices must be bigger than 0 and between 1 ~
15. The current through each device is fixed to a minimum value (typically
4 mA). The maximum HART device number in HART bus is up to 15.

[ Note ]

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

/7 HRT-T10
24 Voc :
Power Supply
e A ‘(e P e
) 250Q | i|le Sl
HART- Pin2 :
) T [JHarre bt
Field Device ‘5 L R S
| (+) /S~ Handheld
- Z ! >/ Terminal
¥ (]
18
(+) The user should not use internal
(-) resistance (JP4 pin 182 close) of
HRT-710. Because the internal
resistance is only % W, the current
Field Device of the loop will burn the resistance. /
Figure 17: “Multi-drop” topology
3.3 HART Frame
The HART frame format is shown as below:
Preambile Dlestirmites Address Command Hy‘!e [Dul;!] Cheek
Count Byre
Mﬂ%h:‘r T Sl-.'l\.l"l!:' FF-.‘IIITIE‘
E;li'l'l.y’l.".L o |'".:"|r15tr.~r Frnmn
Preambile Dalimiter Address Cammand Bg.'!e Faﬂ:'.-pcrrn-u |D-|t-:|] Cleek
Caunt Code Byre

Figure 18: HART frame format

3.3.1 Preamble
All frames transmitted by HART master or slave devices are
preceded by a specified number of "OxFF" characters and they are

called the preamble. The number of preamble can'’t be less than 5 and
more than 20.
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3.3.2 Delimiter
This data can indicate the frame is long or short frame and the
frame is master frame, slave frame or burst frame.

3.3.3 Address

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

3.3.4 Command
The HART command set includes three classes shown as below.
(1) Universal Command
(2) Common-Practice Command
(3) Device-Specific Command

Command Number Command Class

0 Universal

30 Universal

31 Reserved

32 Common Practice
127 Reserved

128 Transmitters-Specific
253 Transmitters-Specific
254 Reserved

255 Reserved

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

HRT-710 User Manual (Version 1.24, June/2015) PAGE: 19



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

3.3.6 Response Codes

It includes two bytes of status. These bytes convey three types of
information: Communication errors, Command response problems and
Field device status. They are shown as below.

[ First Byte ]

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

bit 5: Overrun error

bit 4. Framing error

bit 3: Checksum error

bit 2: O(reserved)

bit 1: Rx buffer overflow

bit 0: Overflow (undefined)

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

1: (undefined)

2: Invalid selection

3: Passed parameter too large

4: Passed parameter too small

5: Too few data bytes received

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

8-15: Multiple meanings

16: Access restricted

28: Multiple meanings

32: Device is busy

64: Command not implemented

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

bit 6: Configuration changed

bit 5. Cold start

bit 4. More status available

bit 3: Analog output current fixed

bit 2: Analog output saturated

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

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

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

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

4.1 Module Execution Process

When the HRT-710 module is started, it will enter the “Initial” mode
first and then enter the “Operation” mode.
(1) When HRT-710 runs in “Initial” mode, it will execute all initial command

and the “RUN” led will flash.
(2) When HRT-710 runs in “Operation” mode, it will execute all polling
command automatically and the “RUN”" led will be always on.

4.3 Modbus / HART Mapping Table

Users can access the HART device by using these Modbus address
defined by HRT-710 module. These Modbus address can be divided into
two parts as below.

(1) Input Data Area (FC04)
(2) Output Data Area (FCO06, 16)

[ Table 5: Modbus / HART Mapping Table ]

| | MB_Addr | MB_Addr Descrintion

N (HEX) (Decimal) P

LPJ [ User CMD Data |

T | 0-1F3 | 0-499 |“User CMD" data

[ Module State Data |

D 1F4 500L Module state machine

A 1F4 500H Module request command count

T 1F5 501L Module receive command count

A 1F5 501H Module receive error command count

1F6 502L Module error status

A 1F6 502H Module error command index

R | _1F7~1F9 503~505 |Reserved

E [ Default CMD(0) Data |

A [ 1FA~200 506~512 |“Default CMD(0)” input data of “Module 0"
201~207 513~519 |“Default CMD(0)” input data of “Module 1”
208~20E 520~526  |“Default CMD(0)” input data of “Module 2”
20F~215 527~533 |“Default CMD(0)” input data of “Module 3”
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216~21C 534~540 |“Default CMD(0)” input data of “Module 4”
21D~223 541~547 |“Default CMD(0)” input data of “Module 5”
224~22A 548~554  |“Default CMD(0)” input data of “Module 6”
22B~231 555~561 |“Default CMD(0)” input data of “Module 7”
232~238 562~568 |“Default CMD(0)” input data of “Module 8”
239~23F 569~575 |“Default CMD(0)” input data of “Module 9”
240~246 576~582 |“Default CMD(0)” input data of “Module 10”
247~24D 583~589 |“Default CMD(0)” input data of “Module 11”
24E~254 590~596 |“Default CMD(0)” input data of “Module 12”
255~25B 597~603 |“Default CMD(0)” input data of “Module 13”
25C~262 604~610 |“Default CMD(0)” input data of “Module 14”
263~269 611~617 |“Default CMD(0)” input data of “Module 15”
[ Default CMD(3)(N) Data ]
26A~276 618~630 |“Default CMD(3)(N)” data of “Module 0”
277~283 631~643 |“Default CMD(3)(N)” data of “Module 1”
284~290 644~656 |“Default CMD(3)(N)” data of “Module 2”
291~29D 657~669 |“Default CMD(3)(N)” data of “Module 3”
29E~2AA 670~682 |“Default CMD(3)(N)” data of “Module 4”
2AB~2B7 683~695 |“Default CMD(3)(N)” data of “Module 5”
2B8~2C4 696~708 |“Default CMD(3)(N)” data of “Module 6”
2C5~2D1 709~721 |“Default CMD(3)(N)” data of “Module 7”
2D2~2DE 722~734  |“Default CMD(3)(N)” data of “Module 8”
2DF~2EB 735~747 |“Default CMD(3)(N)” data of “Module 9”
2EC~2F8 748~760 |“Default CMD(3)(N)” data of “Module 10”
2F9~305 761~773 |“Default CMD(3)(N)” data of “Module 11"
306~312 774~786 |“Default CMD(3)(N)” data of “Module 12"
313~31F 787~799 |“Default CMD(3)(N)” data of “Module 13”
320~32C 800~812 |“Default CMD(3)(N)” data of “Module 14”
32D~339 813~825 |“Default CMD(3)(N)” data of “Module 15”
[ Module Error Record Data ]
33A~373 826~883 |Module Error Record 1
374~3AD 884~941 Module Error Record 2
3AE~3E7 942~999 |Module Error Record 3
[ Default CMD(0&3) Status Data |

3E8 1000 “Default CMD(0&3)” status of “Module 0”

3E9 1001 “Default CMD(0&3)” status of “Module 1”

3EA 1002 “Default CMD(0&3)” status of “Module 2”

3EB 1003 “‘Default CMD(0&3)” status of “Module 3”
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3EC 1004 ‘Default CMD(0&3)” status of “Module 4”
3ED 1005 “‘Default CMD(0&3)” status of “Module 5”
3EE 1006 “‘Default CMD(0&3)” status of “Module 6”
3EF 1007 “‘Default CMD(0&3)” status of “Module 7”
3F0 1008 ‘Default CMD(0&3)” status of “Module 8”
3F1 1009 ‘Default CMD(0&3)” status of “Module 9”
3F2 1010 “‘Default CMD(0&3)” status of “Module 10”
3F3 1011 “‘Default CMD(0&3)” status of “Module 11”
3F4 1012 “‘Default CMD(0&3)” status of “Module 12”
3F5 1013 “‘Default CMD(0&3)” status of “Module 13”
3F6 1014 “‘Default CMD(0&3)” status of “Module 14”
3F7 1015 “‘Default CMD(0&3)” status of “Module 15”
3F8~419 1016~1049 |Reserved

[ User CMD Error Status Data ]

A1A~44B | 1050~1099 |“User CMD(0~99)” error status

[ Module Hardware Data ]

44C~44D 1100~1101 |Module ID (*HART")

44E~455 1102~1109 |Module Name (16 Bytes)

456~459 1110~1113 |Module Firmware Version (8 Bytes)

45A~47D 1114~1149 |Reserved

[ Through Mode Data ]

A7E 1150L Send count in through mode

A7E 1150H Receive count in through mode

47F 1151L Receive error count in through mode
47F 1151H Reserved

480 1152 Receive length in through mode

481~50E 1153~1294 |Receive data in through mode

50F~513 1295~1299 |Reserved

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

514~51D 1300~1309 |“Default CMD(3)(S)” data of “Module 0”

51E~527 1310~1319 |“Default CMD(3)(S)” data of “Module 1”

528~531 1320~1329 |“Default CMD(3)(S)” data of “Module 2”

532~53B 1330~1339 |“Default CMD(3)(S)” data of “Module 3”

53C~545 1340~1349 |“Default CMD(3)(S)” data of “Module 4”

546~54F 1350~1359 |“Default CMD(3)(S)” data of “Module 5”

550~559 1360~1369 |“Default CMD(3)(S)” data of “Module 6”

55A~563 1370~1379 |“Default CMD(3)(S)” data of “Module 7”
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564~56D 1380~1389 |“Default CMD(3)(S)” data of “Module 8”
56E~577 1390~1399 |“Default CMD(3)(S)” data of “Module 9”
578~581 1400~1409 |“Default CMD(3)(S)” data of “Module 10”
582~58B 1410~1419 |“Default CMD(3)(S)” data of “Module 11”
58C~595 1420~1429 |“Default CMD(3)(S)” data of “Module 12”
596~59F 1430~1439 |“Default CMD(3)(S)” data of “Module 13"
5A0~5A9 1440~1449 |“Default CMD(3)(S)” data of “Module 14”
5AA~5B3 1450~1459 |“Default CMD(3)(S)” data of “Module 15”
O | MB_Addr | MB_Addr bescrintion
U (HEX) (Decimal) P
; 0~1F3 0~499 User command
1F4 500L Reset module state function
U 1F4 500H Reserved
T 1F5 501L Auto Polling function
1F5 501H Reserved
D 1F6 502L Output Trigger function
A 1F6 502H The index of trigger command
T | 1F7~-1F9 503~505 |Reserved
A | 1FA~76B 506~1899 |Reserved (For Module Configuration)
76C 1900L Channel selection in through mode
76C 1900H Reserved
76D 1901 Send data length in through mode
76E~7FB 1902~2043 |Send data in through mode
[ Note ]

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

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

(3) Default CMD(num)(format):

[1] Num: means HART command number. When add a new HART
device in HRT-710, these two default commands - "Default
CMD(0)” and "Default CMD(3)” will be produced automatically.

[2] Format: means the format of HART command of HRT-710.

<1> Normal format (N): Use the standard HART command format.
<2> Simple format (S): Refer to “Appendix B: Command Format”.

(4) The description of the “Default CMD(0 & 3)” status:
It consists of two bytes. The first byte is the state of “Default CMD(0)"
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and the second byte is the state of “Default CMD(3)”.

Ex: If the value is 0x0100 for the MB address 1000, then the 1000L is
0x00 and the 1000H is 0x01. It means the error status of “Default
CMD(0)” is 0x00 and the error status of “Default CMD(3)” is 0x01 in
“Module 0”.

(5) The description of the User CMD status:
The maximum number of “User CMD” is 100 (0~99). The MB address
range for the error status of these User CMD is 1050~1099. It means
that one MB address represents two User CMD states.
Ex: If the value is 0x0200 for the MB address 1050, then the 1050L is
0x00 and the 1050H is 0x02. It means the error status of “User CMD
Index 0” is 0x00 and the error status of “User CMD Index 1" is 0x02.

(6) Module state machine:
O — IDLE.
1 — Waits to send HART command.
2 — Itis sending HART command.
3 — Waits to receive HART data.
4 — It is reading HART data.

(7) Module error status:
0 — No error
1 — Means the command has never be executed
2 — Receive timeout, can’t receive any HART data
3 — Receive HART data is too short
4 — The delimiter of HART data has some error
5 — The address (the bit of master type) of HART data has some error
6 — The address (the bit of burst mode) of HART data has some error
7 — The command of HART data has some error
8 — The parity of HART data has error.
9 — The communication with HART slave device has some error and
The error messages are recorded in the responses codes.

(8) Module error command index:
The index value indicates the latest error user command number. If
the value is 255, it means no any error command happened.

(9) Module error record:
When the HART comm. error happened, HRT-710 will record the
error information and it provides 3 records. The format of the error
record is as below:
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Byte O: The length of send data (1 Byte)

Byte 1~53: The record of send data (Max. 53 Bytes)
Byte 54 The length of receive data (1 Byte)

Byte 55~1009: The record of receive data (Max. 55 Bytes)
Byte 110~113: The time stamp record (4 Bytes)

Byte 114~115: Reserved (2 Bytes)

(10) Module status reset function:
When set the value is bigger than zero, the module will clear “module
request count”, “module response count’, “module error count’,
“module error status” and set “module error command index” to 255.

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

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

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

Module
Channel: 0

Preambles : %_

Tnigue Identifier
(et identifier antomatically

Manufactorer ID : |- ‘\ Device type: | 1° } Device ID: | 727700 [

System Edit

ffdw hTtewal (75~65535 ms) - {\ timeout value (305~65535 ms) : 1000 |
auto polling : |Enable v/ retry count (0~5) : P |
For Modbus => , o
Port Num ; Baud Rate ; \1_152E10jr\ Data Bits ; !BAV:
Saite [ v| Puity:  Nem v| Netib:|l |

Protocol : {MBI—QTI:TSIave vj Swap mode : ]W&B v

[ OK ][Ca.ncel]

4.4 Diagnostic Messages

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

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

4.5 Through Mode

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

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

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

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

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

Step 4: Set the “Auto Polling” to 0. [MB:501L] (In this mode, “Auto Polling”
function can’t be enabled.)

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

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

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

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

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

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

4.6 Data Exchange Example

In this example, use ICP DAS MB/RTU master tool (Download from:
(http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus _utility/)
to send the HART command O and receives the hardware information of
HART slave via the HRT-710 gateway.

Step 1: Please connect the PC ~ HRT-710 and HART Slave device.

ﬁf‘ = Modbus RTU HART BUS
‘ S-232

PC HRT-710 HART Slave Device

/-\

HRT-710 User Manual (Version 1.24, June/2015) PAGE: 29


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

Figure 21: Hardware connection

Step 2: Set the DIP switch in the backplane of HRT-710 to “default’
position. It will set the HRT-710 module to the default settings as
below.

Protocol: Modbus RTU Slave
Net ID: 1

Baud Rate: 115200

Data Bits: 8

Stop Bit: 1

Parity: None

Step 3: Turn the power on.

Step 4: Waiting for the “RUN” led of HRT-710 to be always on.
Step 5: Run the MB/RTU tool (like Figure 22) on PC.

(1) Set the PC COM port number

(2) Set the baud rate to 115200

(3) Set the Line control to “N,8,1”

(4) Click “Open” button

‘MBETO ¥.10.7 COMI

COM status Frotocol Description

‘|.I-:EII'-1'I j |F|:'I Read multiple coils status [Duews] For DO
[Request]

|1 15200 j Byte 0 Met ID (Station number)

Line contral : M1 Byte 1. Fo=01

Byte 2-3:  Reference number

| Byte 4-5  Bit count

Figure 22: MB/RTU Tool

Step 6: Send the Modbus command : 0x01 0x04 0x01 OxFA 0x00 0x07
0x90 0x05 [MB: 0x1FA~0x200, total word length is 7.]

Step 7: Receive and analyze the response data.
Here are the Modbus response data:
0x01 0x04 OxOE 0x10 0x00 0x3F OxFE 0x08 0x04 0x01 0x05 0x1B
0x10 0x1B 0x00 OXE8 0x97 0x33 0xCC
The HART data is 7 Words (14 Bytes) as below:
Word 0: 0x10 (Byte 1) 0x00 (Byte 0)
Word 1: Ox3F (Byte 3) OXFE (Byte 2)
Word 2: 0x08 (Byte 5) 0x04 (Byte 4)
Word 3: 0x01 (Byte 7) 0x05 (Byte 6)
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Word 4: 0x1B (Byte 9) 0x10 (Byte 8)
Word 5: 0x1B (Byte 11) 0x00 (Byte 10)
Word 6: OXE8 (Byte 13) 0x97 (Byte 12)

The HART command O format is 2 bytes response code and 12
bytes data.

[ Response codel ]

Byte 0. 0x00=>» means “No Error”

[ Response code2 ]

Byte 1. 0x10=>» means “More Status Available”

[ Response data bytes of command O ]

Byte 2. OXFE =»Constant value

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

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

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

Byte 7: 0x01 =» Transmitter specific revision code

Byte 8: 0x10 =>»Software revision

Byte 9: 0x1B =»Hardware revision

Byte 10: 0x00 =»Flags

Byte 11~13: 0x1B 0x97 OXE8 =»Device ID number
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‘MEBETO ¥.10.7 COMI1

| Cloze

COM status Protocol Description

| J |FI:1 Read rultiple coils statuz [Qaxxs] for 0O j
[Reguest] P

| J Bryte O: Met ID [ =tation number) i

Line contral ; | Byte 1: FC=01

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

Palling mode [fio wait]
Timeo

Start J 200

Timer made [fixed period]

Statizticz Clear Statistics |

ut Commands Responzes

Current Packet Size [bytes] | g E?ng;ﬁ:y Current Packet Size [butes] 7

Total Packet bytes a Difference | Total Packet bytes 19
Facket Quantity zent 1 -2 Packet Quantity received 3

Interval IT ms Paolling aor Timer mode [Date/Time] Palling Mode Timing [msz)
Start | | Start time | Tirne: Start Mfﬂ:': ano fverage
atop bime | Time Stop Min | 100 | 000
Command 1 Modbus Send Cnmmand'l [2. Send Command
010401 FA 00 07 ] l Send Command

Commands

W with CRC 3. Recenve Data

Bacponzas

01 04 01 FA 0007 3005

0104 0E10003FFE 020401 051B101B 00ES 97 33 .

Figure 23: MBRTU send and receive data
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5. HG _Tool Application

5.1 Install .NET Compact Framework

It needs the runtime environment with .NET Framework 2.0 or above
to execute the HG_Tool in PC. If.NET Framework 2.0 or above exists in PC,
the section 5.1 can be omitted.

€ Microsoft .Net Framework Version 2.0:
http://www.microsoft.com/downloads/details.aspx?FamilyID=0856eachb-
4362-4b0d-8edd-aab15c5e04f5&DisplayLang=en

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

The install steps are shown in the below:
@ Press “Next” to the next step.
WF Microsoft .NET Framework 2.0 Setup t.—_l =) E]

Welcome to Microsoft NET Framework 2.0
Setup

Ths ward wil gukio you through the installabion process,

Figure 24: Install .NET Framework—Stepl

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

End-User License Agreensent

[tnd-User License Agreement A
MICROSOFT SOFTWARE SUPPLEMENTAL LICENSE TERMS

IOROSOFT NET FRAMEVWORK 2.0
t Corporation (or Baced cn where you Ive, cne of £s Afiates) cenges the

supplenent to you. If you are oensed to Lse Mo onoft Windows 00aratng systes
coftwesre (the “coftware™), you may use ths suoplement. You may not use & f you do
ot have a lcense for the software. You sy use a copy of the supplement with each
rd-ﬂ, leensed copy of the seftware.
v

By chdang *1 accepr the teens of the License Agreoment” and procoeding to use the
product, I ndeate that | have read, understodd, and agread to the torms of the End-User
Licenso Agrogment.

[E}l«cqﬂlhtmdlhlimw]
o )G D[ )
Figure 25:Install .NET Framework—Step2

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

1§ Microsoft .NET Framework 2.0 Selup

Setup Complete

Microsoft NET Framework 2.0 has been successfully installed.

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

For more information, visit the Folowing Web ste:

Product Support Center

Figure 26: Install .NET Framework—Step3

5.2 Install HG Tool

Step 1 : Download the installation file of “HG_Tool” from the CD-ROM disk
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(“CD:\hart\gateway\utilities\hg_tool\”) or the web site
“ftp://ftp.icpdas.com.tw/pub/cd/fieldbus cd/hart/gateway/utilities/hg
tool/”

Step 2 : Execute the Setup.exe file to install the “HG_Tool” Utility.

Welcome to the HG_Tool Setup Wizard

The instaber will guade you through the steps required to nstall HG_T ool on yous compater,

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

[ oo
Figure 27: Install the utility

Step 3 : Click the “Next” button to continue. If you want to change the
installation destination, click “Browse” button to set the installation path.
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% HG_Tool

Select Installation Folder

The installer will nstall HG_T ool to the following foldes

Folder.

To install m this folder, chck "Next”. To install to a diferent folder, enter it balow or click "Browse".

[C \Program FiesICPDAS\HART\HG _Tool\

Install HG_T ool for yowrsel, of for anpone who uses this computer;

(® Everyone

O Just me

Browse., ]

Disk Cost. |

Coe ] Ce I e

Figure 28: Set the installation path

Step 4 : Click the “Next” button to confirm installation

(% HG Tool

Confirm Installation

The mnstaler 15 ready to install HG_T ool on your computer.
Cick "Nesxt" 10 start the nstallabon

| -

Figure 29: Confirm installation

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

Installation Complete

HG_Tool has been successhdly nstalled
Cick “Closa" to ext.

Please ute Windows Update to check for any citical updates 1o the NET Framework.

—

oo

Figure 30: Installation completion

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

é Accessones
{T) FastStone Screen Capture »
Re) Documents Y m Startup »

. & Internet Explorer
B‘ Settings W' MSN Explorer
/J Search » () Outlook Express
¢ Remote Assistance
@) b ond Support @ windows Media Player

B Windows Messenger

G HarT |G cateway IR HG_Tool

4] togoff Raden...

Windows XP Professional

@ Turn Off Computer...

Figure 31: The path of HG_Tool

5.3 HG_Tool Function

The main window of HG_Tool utility is shown as Figure 32.
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Fiure 32: Main window of the utility

The main window of the HG_Tool has 4 parts as below:
(1) Traffic Light

(2) Connection Status

(3) Connection Control

(4) Tools

5.3.1 Traffic Light :

1. i => The com port of PC has not be opened yet.
2. # => The com port of PC is open and try to connect to HRT-710.
3. i => The PC connect to HRT-710 successfully.

5.3.2 Connection Status :

1. ’@ S '=>The com port of PC has not be opened.

2. rg ':> The com port of PC is open and try to connect
to HRT-710.
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=> The PC connect to HRT-710 successfully.

5.3.3 Connection Control :
1. “Connect” button:
When clicks this button, the PC will open the com port and try to
connect to HRT-710 module.
2. “Disconnect" button:
When clicks this button, the PC will break the connection of the
HRT-710 and close the com port.

5.3.4 Tools:

The HG_Tool includes 9 parts as below :
(1) Communication Settings

(2) Device Information

(3) Device Configuration

(4) Default Output Data

(5) Address Map

(6) Device Diagnostic

(7) Through Mode

(8) Format Translation

(9) About

5.3.4.1 Communication Settings
Com Port Setting

Poct Mo ;| BEEEY  « | Protocol: MEBRETT s | NetID: 1
Bavd Fate ; 115200 s« | Data Bitz: |3 w | Stop Bitz:  |One L
Parity : None  w | oK | [ Cancel |

Figure 33: The window of communication settings

It is used to set the PC communication parameters. These settings
must be the same with HRT-710 module.

Port Num: Com 1~ Com 8
Protocol: MB RTU or MB ASCII (MB = Modbus)
Net ID: 1~247
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Baud Rate: 1200~115200 bps

Data Bits: 7/8 bits
Stop Bits: 1/2 bits

Parity: None / Odd / Even

5.3.4.2 Device Information

Device Information

= HET-710
Sarstem
= Module 0
Defanlt CHD
Defaunlt CHD
Teer CHMD1
ey CHWDE
Ueer CHDE)
Teer CHMD{D
Teer CHMD{1 3
ey CHMD{14)
Ueer CHMD{15)
Teer CHMD{10)
Teer CHMD{T
ey CMDE)
Teer CHD{19)

Ttem
Maodnle name

Barstem
Module connt
Command, connt

Corumand, interealimns
Cormrmand timeortins)

Auto Polling
Retor count

bod bz ;

Part nom
Band rate(bps)
Diata bitz

Stop bits
Pauity
Protocol
NetID

Swap mode

Yaluge
Ssterm

11
1000
1000
Enable

1
115200
8

1

Mome

Modbuz ETTT Slave
1

Mome

Figure 34: The window of device information

It shows the configuration of the HRT-710 module. When clicking the
left item, it will show the item data in the right side. About the data of
these items is shown as Table 6.

[ Table 6: The data of the node ]

Node Behavior

Data

HRT-710 click

Module name: HRT-710
Firmware version: V01.5
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System

click

Module name: System

[ System: ]

Module count: 0~16

Command count: 0~100

Command interval (ms): 75~65535

Command timeout (ms): 305~65535

Auto Polling: Enable/Disable

Retry count: 0~5

[ Modbus: ]

Port num: 0~3

Baud rate (bps): 1200~115200

Data bits: 7/8

Stop bits: 1/2

Parity: None/Odd/Even

Protocol: Modbus RTU Slave /
Modbus ASCII Slave

Net ID: 1~247

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

System

right click

Include the below two options:

1. Basic Operation:

Read/Write module information by using
window option.

2. Advanced Operation:

Read/Write module information by using
address mapping.

Module

click

Module name: Module

Channel: O

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

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

(Module address: 0~15)

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

(Device type: 1 byte)

(Device ID: 3 bytes)

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

click

Module name: Default CMD
Module index: 0~15

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

Command out address

Default
CMD

right click

Include the below two options:

1. Basic Operation:

Read/Write the Default CMD data by using
window option.

2. Advanced Operation:

Read/Write the Default CMD data by using
address mapping.

User CMD

click

Module name: User CMD

Module index: 0~15

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

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

Command out size: 0~255

Command in address

Command out address

User CMD

right click

Include the below two options:

1. Basic Operation:

Read/Write the User CMD data by using
window option.

2. Advanced Operation:

Read/Write the User CMD data by using
address mapping.

1. The “Basic Operation” of System item :
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System IO Data

Sarstenn Chatput

statns reget Disable w
anto palling Enable w
mannal frigger

trigzer index of nzer commeand [0~2551: |0

Saretenn Tnput

State Machine : I0 IDLE

Request Count : 160

Fesponze Count ; 160

Error Cownt - 0

Error Statuz : Mo emor

Error tndex of vser command : 255

Figure 35: The system window of basic operation

(1) System Output:

[1] status reset:
When set the item to “Enable”, the module will clear “module
request count’, “module response count”, “module error count”,
“‘module error status” and set “module error command index” to 255.

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

[3] manual trigger:

When set the item to “Enable”, the module will execute the user

command once according to the value of “trigger index of user
command” field.

[4] trigger index of user command:

If users want to execute user command by manual mode, users
must set the index value first.

[5] “Send Data” button:

When click the button, it will update data in the “System Output”
area to HRT-710 module.
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(2) System Input:
[1] State Machine:
It will show the state machine of HRT-710 module.

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

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

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

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

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

[6] “Update” button:

When click the button, it will update “System Input” data from the
HRT-710 module.

2. The “Advanced Operation” of System item :
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IO Data

Module naome © System
Colox
avadlable wnavailable [l slected

Cratput Data
Addr | C1 | C2 | CE 24 | C5 O Ca | CT | CB O CO9 | Cl0

0-a
10-~189
20-329
30-~39
40-41

(s}

L Y s R s Y s
o s s
L T e Y e N e
L Y s Y s Y
L Y s R s Y s
L Y s R s Y s s
]
L Y s Y s Y

(s}

Input Diata,

addr €l C2 C3 C8  CO |Cl0 A
4 6|5

09 | 0 0 0

00 0 00

50 0 00

40 0 0 0

<

Figure 36: The system window of advanced operation

(1) Output Data:
It has 6 bytes data. When click the “Send Data” button, it will send

the output data to HRT-710. (MB_Addr: 500~502 in Output Data Area)

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

the data from HRT-710. (MB_Addr: 500~502 in Input Data Area)

3. The “Basic Operation” of “Default/User CMD” item :

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

Information : Eead Tnigue Identifier
Manufacturer : Hartmann_and_Bramm2) Device Type Code 133
Presmbles Number : 7 Comumand 3et Reviion: 5
Transmitter Revidon: 2 software Revizdon 11
Hardware Fevisiomn : a Flag : 2
Device ID 723522

| Show Long Frame Address | | Update

Command 6 I0 Data W=l.3

Information : Wite Polling &ddress-Feguest

Polling address (1-15) - 0 |

Send

Information : Write Folling & ddress--Fespons

Polling address : L

Figure 37: The user command window of basic operation

(1) “Send” button:

When click the button, it will send the output data to HRT-710 but
the output data will not be sent from HART channel of HRT-710. If
users want to send the output data to HART device, please refer to the
“manual trigger” operation.

(2) “Update” button:
When click the button, it will update the input and output data from
HRT-710 module.

4. The “Advanced Operation” of “Default/User CMD” item :

Users can read/write HART command data via address mode.
[ Note ]

1. About the “Input data” area of user command, the first 2 bytes
are response codel and code2 of HART command and the left bytes
are the HART command data.
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10 Data =3

Module name . Defanlt CDT)

Caolar

available wnavailable [ selected
Cratput Data

Addr Cl C2 C3 C4 C5 CA C7 CB C9 Clo~
0 0o 0 0 0

10-19 |0 '@ 0 0 0

20-2 ' 0 0O 0 0O 0

-2 0 0O 0 0 0

4043 0 0O 0O 0O 0
<
Input Diata,

4ddr C1 C2 C3 C4 C5
0| 0 254 22 133 E
10-19 | 2 | 11

20-20 | 0 O

033 | 0 0

043 | 0 0O

<

Figure 38: The user command window of advanced operation

(1) “Send Data” button:
When click the button, it will send the output data to HRT-710.

(2) “Update” button:
When click this button, it will update the input and output data

from HRT-710.

5.3.4.3 Device Configuration
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Device Configuration

= HET-710

Brsterm

= Modnl: 0
Defaunlt CHD)
Defanlt CHD3)
Ueer CHD)
Teer CHMDED
Teer CHMDim
Teer CHMD{2
Teer CHD13)
Teer CHMD{14)
Teer CHMD{15)
ey CHMDE)
Teer CHMDT)
Teer CHMD{18)
Teer CHMD{9)

Item
Modnle name

Swstem

Module cownt
Comand count
Corrrmand dntenvalins)
Command, timeomrins)
Auto Polling

Eetor comnt

Maodbnz

Port num
Baud rate (bpz)
Diata bits

Stop bits
Parity
Protocol
NetID

Burap mode

Ciperation

Yalug
Barstem

11
1000
1000
Enable

1
115200
g

1

Naone

Modbuz ETTT Slave

1
Mamne

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

’ Save to File l ’ Bave 10 Device ]

Figure 39: The window of device configuration

It will show the system configuration of HRT-710 and users can
also configure HRT-710 here. When click the left item, it will show the
corresponding item information in the right side of window. The
following is detailed description.

[ Table 6: The data of the node ]

Node Behavior Data
Module name
Firmware version
HRT-?lO CIiCk Device Confignration
EI Itern alue
i Module name HET-710
= Mﬂd[ﬁailt MDD Firmmuare versom
Module name: System
[System:]
Module count: 0~16
System click Command count: 0~100
Command interval (ms): 75~65535
Command timeout (ms): 305~65535
Auto Polling: Enable/Disable
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Retry count: 0~5

[Modbus:]

Port num: 0~3

Baud rate (bps): 1200~115200

Data bits: 7/8

Stop bits: 1/2

Parity: None/Odd/Even

Protocol: Modbus RTU Slave /
Modbus ASCII Slave

Net ID: 1~247

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

System

right click

Device Configuration

[ Edit IJj
De1” 484 Module 1
Include the below two options:

1. Edit:

Configure the Modbus and HART comm.
settings of HRT-710.

2. Add Module:

Add new HART device in HRT-710.

Module

click

Device Configuration

5 HRI-710 lem

dystem Module name
= todule [ Channel
Diefanlt Ch{D {0 Luto Configuration
Deefamlt CR{D () Metwork

Maer CHMDIL) Diefanlt Commyand (1)
Teer CMDE Defanlt Command (3} | Polling mode
Uaer CMD(R)

Module name: Module

Channel: O

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

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

(Module address: 0~15)

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

(Device type: 1 byte)

(Device ID: 3 bytes)

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

- HET-710 e
Defaunll Edit r\'
Diefan] b
Teer] Delete -
User( add Commeand
TTarr (1

_ _ Include the below three options:

Module right click | 1 Edit:

Configure the comm. settings of the HART
device.

2. Delete:

Delete the HART device.

3. Add Command:

Add new HART command for the HART
device.

Module name: Default CMD
Module index: 0~15

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

Command out address

Default
CMD

Module name: User CMD

Module index: 0~15

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

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

Command out size: 0~255

Command in address

Command out address

User CMD click
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Dewice Configuration

= HRT-T10 I
= Madule 0 b
Defanlt CMDI) |

Defanlt CHD(3) n

s CHD (1 1 B
UseICMD{EIED\
User CMD | right click T CMD Dokt 18
Include the below two options:
1. Edit:
Configure the comm. settings of the User
CMD.
2. Delete:
Delete the HART User CMD.

1. “System Edit” window:

System Edit Q @ E]

System

cpfdtP interval (7565535 ms) : 1000 | timeont value (305~65535 ms) : 1000

auto polling : ;Enahle v/ retry count (0~5) : 3 ‘
For Modbus == L : -y
Port Num : Baud Rate : 115200 | Data Bits : 8 v,
SpBits: |1 v| Paty:  None | NetlD:|l |

Protocol : MBRTU Slave | Swapmode: None v

[ OK ][Cancel]

Figure 40: The “System Edit” window

It is used to set the comm. parameters of HART and Modbus.

(1) cmd interval (75~65535 ms): The polling interval of HART Cmd.
EX: HART Cmd 1 request = HART Cmd1l response = wait (cmd
interval) = HART Cmd 2 request = HART Cmd 2 response =>
wait (cmd interval) = ...

(2) timeout value (305~65535 ms): The timeout value of HART Cmd.

(3) Auto polling: If the function is enabled, HRT-710 will execute all
HART polling Cmd automatically.

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

(5) The following are the Com Port comm. setting of HRT-710.

[1] Baud Rate: 1200~115200 bps.

[2] Data Bits: 7 or 8.

[3] Stop Bits: 1 or 2

[4] Parity: None / Odd / Even.

[5] Net ID: 1~247.

[6] Protocol: MB RTU Slave or MB ASCII Slave.

[7] Swap mode: None / Byte / Word / W&B (The swap mode of
Modbus comm.)

EX: 2 words data (0x1234, 0x5678) from HRT-710. Users can set

the swap mode for different data format.

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

2. “Module Edit” window:

Module Edit
Module ‘ , . :
Channel : |0 ~ | Auto Configure : Disable + | Frame type : _LOHg V
Master type : Primary Master | Network mode : 1Mult1d1‘op v | Address: 0 |
Preambles : 5 | CmdOmode: |Initil v| Cmd3mode: Poling v
Unigue Identifier

{Get identifier antomaticall

Manvfactorer ID : | Device type : |1~ | Device ID :

| ok || Cancel |

Figure 41: The “Module Edit” window

It is used to set the comm. mode for HART devices.
(1) Channel: 0~7. (Only channel O supports now)

(2) Auto Configure: If enables this function, HRT-710 will detect the
“frame type”, “address”, “preambles”, “manufacturer ID”, “device
type” and “device ID” of HART device automatically.
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Warning: If enables this function, just supports HART “Point to
Point” mode.

(3) Frame type: Short or Long frame.

(4) Master type: Primary or Secondary Master.
Warning: In general, HRT-710 should be the “Primary Master”.

(5) Network mode: “Point to Point” or “Multi-drop” mode.
Warning: |
(1) “Point to Point”. Only one HART slave device in HART bus.
(2) “Multi-drop”: More than one HART devices can be in HART bus.

(6) Address: 0~15.
Warning: If the address of HART device is 0, it means in “Point to
Point” mode.

(7) Preambles: 5~20.

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

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

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

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

(12) Cmd 0 mode: Disable / Initial / Polling.
(13) Cmd 3 mode: Disable / Initial / Polling.
Disable: HRT-710 will not execute the default HART Cmd.
Initial: HRT-710 will execute the default HART Cmd automatically
when in “Initial” mode.
Polling: HRT-710 will execute the default HART Cmd
automatically when in “Operation” mode.
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3. “User CMD Edit” window: |
Command Edit M=13

Command,
Command Num. : |1 | Mode: Polling + | Format: Nommal |
In Size : 7 OutSize : |0

| ok || Concel |

Figure 42: The command window

It is used to set the comm. parameter for HART User CMD.
(1) Command Num.: Set the HART command number.

(2) Mode: Initial / Polling / Manual.
Initial: The module will run this command in initial mode.

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

Manual: The module will run this command by manual.

(3) Format: Normal / Simple. (Data exchange format between HART

and Modbus)

[1] Normal: When read / write HART data by Modbus, the data

format is HART standard command format.

[2] Simple: When read / write HART data by Modbus, the data
format is simple format defined by HRT-710. The detailed
description, please refer to the appendix B - command format.
(In this mode, the HMI or SCADA software can read or write
HART data and don’t need to process any data. Now, it is only

supported HART command number: 1, 2 and 3.)

(4) In Size: Set the input data length of HART command.

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

(5) Out Size: Set the output data length of HART command.
(Ex: HART command 0 = 0, HART command 6 = 1)

5.3.4.4 Default Output Data
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Defanlt Output data

= HRET-710 Color
Svstem avadlable unavailable for current cmd, . mlected
Module 0
Ez;gﬂg%g Addr | Cl |C2 |C3 |C4 | G5 [ Co | C7 [ CB |Co (Clo
Ozer CMD{14) 08 |0 nﬁn o0 0 00 0
User CMDL3)
User CMD14) 10-19 |0 0 0 o 0o o0 0
User CMDI{L5)
- W20 0 00 oo 00

Tee

Lo T e Y e T s T
Lo T s O s O s

Ueex CHWD19)
"
>
Fesmt

Cperation

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

Save 1o Device I

Figure 43: The window of 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.

5.3.4.5 Address Map
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Addrezs Map

= HET-T10
Srsterm
= Madule 0

zer CMDi1)
eer CMD{)
Ueer CHDE)
Teer CHDZ)
Teer CHWDL3)
Teer CMD14)
Teer CHMDLS)
Teer CMDLE)
Teer CMDLT)
ey CMDLE)
Teer CHD{19)

Caolor
available

Modbus A0

unavadlable

'\DIJ:I-\-\JU\'\_I'I-F—‘-'\.\J-M'—*H

—_
-

11

4ddr LB HE

v

for current cond . mlected

bod bz AT

Addr

'\DIJ:I-\-\JU\'\_I'I-F—‘-'\.\J-M'—*H

—_ | =
— O

LE HE

Figure 44: The window of address map

It is used to show the MB address for all User CMD.
(1) Click the left “User CMD” item and the occupied address of the

“User CMD” will be blue in the right Modbus AO or Modbus Al table.
(2) The data of Modbus Al table can be read by MB Function Code 4.
(3) The data of Modbus AO table can be read by MB Function Code 3

and written by MB Function Code 6 or 16.

[ Note ]

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

5.3.4.6 Device Diagnostic
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Device Diagnoshic

= HET-710 Item Value
H gigon Module name Svatem
= FModule 0
Detault CHI(0) State Machine IOIDLE
Diefanlt D3] For Tser Co 1-
User CMD(1) Feqguest count 34
MTzer CMDE) Responze count 4
b Tser CMD{E) Erﬁsrtwmt . EI
atest ey 0 BIIOr
E:i gﬁggi; Eror index of commend Mo exmvor
Tzer CHD{14)
Tser CHD5)
Tzer CMD{1A)
L Teer CHMDT
b Teer CMD(1E)
L Teer CHMD19)
£ ¥
Ciperation Enor Becond
[ Status Tpdate ] [ Fecord 1 ] [ Record 2 ] [ Fecord 2

Figure 45: The window of device diagnostic

It is used to show the status of HART command in HRT-710.
(1) Click the left “User CMD” item and the icon of the item will show the
status described as below:

1. =» |t means no error.

2. =» It means the command has never been executed.

3. 0 =» |t means the command has error and the error status
shows at the right side of the window.

4. 3?- => It means the item is selected.

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

(3) “Record” button: HRT-710 will record the latest error command
and save to “Record 1~3". Users can get these records by click
“Record 17, "Record 2” and “Record 3” button.

5.3.4.7 Through Mode
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Through Mode |:”:I[z|

Send Diata,

Chamnel ;

|FFFFFFFFFFEIEBEIEIEIEIEI |[ send

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

Eecedve Data

Fecetve Cownt ; 1
Error Count : (1
Receive Length ; 24
Recetve Data
(1%FF 0=FF 0xFF 0xFF 0xFF Ox06 0x80 0x00 Ox0E 000
(10 0xFE 016 0x35 0x07 005 0pd02 0x0B 0208 002
0xd0B DL Owd2 Oxd7

Figure 46: The window of through mode

It is used to send / receive HART command directly.

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

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

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

Warning: Before using through mode function, please check the

below items:

(1) The “RUN” led is always on.

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

5.3.4.8 Format Translation

Format Tranzlate |Z| |:| El

iPacked Swl ]l translation:
IEEE 754 translation

Figure 47: The window of format translate
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Here we provide some tools for HART communication. “Packed ASCII

Translate” tool can convert “Packed ASCII” into ASCIl format.

“IEEE754 Translate” tool can convert “IEEE754” into byte format.

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

Packed ASCII Translate

[ Packed ASCII 3 ] [ Packed ASCII6 J [Packed ASCIL 12 ] [Packed ASCII 24 }
Message Packed ASCII data,
MRG = format: (®) decimal () hexadecimal
#0: [53 | #1: (49 | #2: 224300 (a0 (S0 |
#6: [0 | w0 | #e 0 [0 |odo EEEEO |
Mzl | szl |l (450 [He: ?4| #7: 14|
= | nel [seh [wel BeE B B = |

Figure 48: The window of packed ASCII translate

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

IEEE754 Translate Al=_3

IEEE 754 float Byte data
£ format: () decimal (%) hexadecimal

100.78

#0: IEI #1: ‘ ‘#2 BF‘#B »5cy

Figure 49: The window of IEEE754 translate

5.3.4.9 About

FoX

\GT HG Tool Version 1.2.1
0}" Capynghr {C) 2012 by ICP DAS

Figure 50: The window of About
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5.4 Establish connection with HRT-710

The connection between HG _Tool and HRT-710 is shown as Figure
51.

rr RS-232 HART BUS
1 <G <>
%‘V
PC HART-710 HART Slave Device

Figure 51: The connection of Utility and HRT-710

Please follow the below steps to establish connection with HRT-710.
Step 1. Wire COM Port of PC to RS-232 port of HRT-710
Step 2: Run “HG_Tool” on PC.

@’ Set Program Access and Defaults

‘-\‘; Windows Catalog

“ Windows Update

) Accessories ‘
{T) FastStone Screen Capture »

{2 Documents '@ sternw v
— & Internet Explorer
ol | 2 setti »
= D e W' MSN Explorer
A -/ Search » () Outlook Express
%’ ¢ Remote Assistance
A ©) Heb and support © Windows Media Player
2—( £7 Run... 3 Windows Messenger
» @ 1CPDAS fB HarT |G@ catEway B HG_Tool
o
S tﬂ Log Off Rasden
T [
= @ Turn OFf Computer...

Figure 52: Run “HG_Tool” Utility

Step 3: Set COM Port comm. setting of HG_Tool the same as HRT-710
The default settings of HRT-710 are as below.
[1] protocol: MB RTU
[2] Net ID: 1
[3] baud rate: 115200 bps
[4] data bits: 8 ; stop bits: 1 ; parity: None.
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1
rasiy

+ | Protocol : NetID :
Baud Rate : Data Bits : Stop Bits:  |One

v

| Cancel Ingmshc

_A

Defanlt
QOutput Data

WDisconnect

Figure 54: Click “Connect” button

Format
Translation

(= &
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Step 5: If the connection is successful, then the traffic light shows green.

g B o

Communication Device Device
Settings Information Configuration

- —
= —_—
eV
= <
Default Address Device
Qutput Data Map Diagnostic

Through Format About
: Mode Translation
S Connect Ropisconnect

Figure 55: Connection status
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6. Troubleshooting

The troubleshooting list can help users to resolve the problems when

using the HRT-710. If the problem still can't be solved, please E-mail to ICP

DAS : service@icpdas.com.

Table 7: Errors and Solutions ]

No

Trouble state

The 'PWR' LED of
HRT-710 is always
off

The 'RUN' LED of
HRT-710 always
flash.

Solution

Please check the power wiring of HRT-710 and the
voltage is between 10~30Vdc.

Flash once per second:

[ Reason ]

HRT-710 is always in initial mode. It means HRT-
710 can’t connect to all the configured HART
devices.

[ Resolve ]

1. Please check the wiring between HRT-710 and
HART devices and the configuration of HRT-710.
2. If the problem still exists, please set the DIP
switch of HRT-710 to “default” and connect to only
one HART device. Then reboot HRT-710. If it is
OK, it means the configuration of HRT-710 has
some errors. If it is not OK, it means the wiring or
HART device has error.

Flash once per half second:

[ Reason ]

It means that HRT-710 has received the burst
frame from HART device.

[ Resolve ]

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

The 'ERR' LED of
HRT-710 always
flash.

[ Reason ]

It means the user command has some errors.

[ Resolve ]

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

Q01 : How to add HART devices to HRT-710 ?
AO1:
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.

i Device
Information Configuration

Com Port Setting

Port Num ; v | Protocol: MBRTU | NetID: 1 ] :
v

Baud Rate : Data Bits : StopBits: [One v
Device
Pasity C ok J [ Cancst J &

Figure 1-1 Connect to HRT-710
[ Step 2 ] Delete the default HART device setting in HRT-710

Dy Edit
D

|| Delete

= 4d4d Command

f LE

- Uzer CHMD{13) FHE T-710 |
- Uaer CMD(14) = L dystem
- Uaer CHMD{15)
- Uaer CHMD{16)
- Uzer CHMDLT)
- User CMD{18)
- Uzer CHMD{19)

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

Device Configuration

= HRT 710
Edit
Add Module

New Module
Module —
Channel: |0 v | Auto Configure : (Enable |+ | Frome type :

v! Network mode : ]FPFuE Point v | Address:
v | Cmd 3 mode : | I v

Master type :iPrimary Master

Presmbles : | | Cmd Omode: | Initial

Unigue Identifier

(et identifier automatically
Manufactorer ID _ | Devicetype: |17 ] Device ID : [_-_~ } ! |

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

Device Configuration

= HRT7ID

New Module M=

Module

Chamel : [0 v| Auto Contigwe (Dissble] | Frome type: v/

Master type :iPrimary Master vl Network mode : Address : D:l

Preambles : |5 | Cmd Omode: | Initial v} Crmd 3mode: [Polind] v
Unigue Identifier

[ Get identifier aubomaﬁcally]
Manufactorer ID : ~__i Device type : 77'“7’ Device INE [——-~—g ’

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 Confignration |-_||_|r5_<|
= HRT- 710 Ttem alve
5 Module name Module 0
S8 o 1"l J Chaumnel 0
Defanlt CHD{0) Lt Configuration Enable
Defanlt CHD(3) Wetwork Point to Point Mode

Diefanlt Commeand 0% Initial mode
Defanlt Cormand (3)  Polling mode

Operatinn
[ Load From Fils ] ’Loau:'l From Device ] [ Load Default Setting ]

[ Sawve 1o File ] l] Bave o Device J

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
(2) Click “Auto Configure” option to be Disable like Figure 1-6.

Device Configuration
= HRT 710

Edit
Add Module

New Module M=

Module

Channel: [0 v | Avto Contigure ;: | Fometype: [Long | v

Mashertype:iPrimary Master vl Network mode : Address ; D ]

Preambles : |5 | Cmd 0 mode (Imnal—v Crmd 3 mode v
Unigue Identifier

[ (et identifier aubomaﬁcally]

Manufactorer ID : '_ i Device type 177__ ] Device ID :
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New Module E] @

Module
Channel : [D v| Luto Configure : ] Frame type :  |Long Vi

Master type : ana.ry Master vl Network mode : Mulhdrop \ Address ': I l
Preambles : |5 | CmdOmode: [l v| Cmd3mode: [Polling] v

Uniqwe Identifier

Manufactorer ID * ! Device type : |1~ l Device ID :

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

Device Confignration |'_ || | |[$_<|

= HET- "."IIZI fo=m Value
Module name Module 0
Chamnel n
Anto Confizguration Dizable
Metwork Multi-dyop Mode
Preamble length 5
Master tpe Prrivnaor Magter

Defanlt CHD3 Fraime type Long Frame

Module addres: 2

Auto Get Tmigue ID Enable
Defanlt Comomand (07 Tnitial mode
Defanlt Comomand (3)  Folling mode

Ciperation

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

Bave to File | { Save to 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
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follow the steps.
(1) Make sure connecting to HRT-710 with HG_Tool successfully and then click “Device
Information” button like Figure 2-1.

Defanlt
QOutput Data Map Diagnostic

A

Through
Mode

Device Information

I=RHET-710 Ttern Valve
o dystem Module name HRT-710
= Module 0 Firmware version ¥01.5
. Default CMD(0)
. 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

= HET-T10 Ttem Walue
o dystem Module name Drefault CMD(0)
= Module 0 Module index 0
.. Defanlt CMD(| Basic operation %\J Tiitial
Advanced operation {Ifnnsl
Crmd Ot size 0
Cmd In address 1012
Comd Ot address 0

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

Information : Fead Tnigue Identifier
Mannfacturer : Hartmann_and_Braum(Z2) Dievice Type Code 133
Preambles Number : 1 Cormumsnd 3et Revision : 5
Transmitter Eevidon : 2 software Revisdon 11
Hardware Fevizion a Flag : 2
Dervice ID 723522

| Show Long Frame Address | | Update |

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

Command 01 IO Data r._| |E|§|

Information : Bead Tnigne Identifier

Manufactorer : Device Tywpe Code : 1]

Preambles Number : 1] Commeand Set Eevizon : 0

Transmitter Fevidon 1] software Fevidon 1]

Hardware Fevisdon 1] Flag : 1]

Device ID : 1]

| Show Long Frame Address | | Update |

Figure 2-4 The 1/0O Data screen of the “Default CMD(0)” => NG
[ Check 1/0O Data of the Default CMD(3) ]

(5) Right click the button of mouse on the “Default CMD(3)” item and choose the “Basic

operation” option to open the “I/O Data” screen of the “Default CMD(3)” like Figure 2-5.
Device Information

= HET-710 Ttem Value
Systern Module name Default CHD(3)
= Module 0 Module index 0
Diefault CMD{)

Commomand, num. 3

SEEEE = Polling
I Bazic Dpemﬁnni [ Wormal
Advanced operation %6
il [ addres 1236
‘ Cond Ot address ]

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

Information : Eead Dhmanue Variables and Py Current

Pov Curpent : 20.1245155334473 Pv 1 undt: kP4
Pw 1 Value : 0.385074734687805 Pv 2 unit:  depC
Pow 2 Value : 22 5050942626953 Pv 3 undt:  Percent
Pow 3 Walne : 100.778221130371  Pv 4 unit: 70
Pvd Value: O

Auto Tpdate
e [

Figure 2-6 The I/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 ¥ IO Data ['._“E|§|

Information : Fead Domamic Variables and Py Coment

Pv Corent: 0O Po 1 omdt: 77

PvlWalve: 0O Po 2 omit ;77

Pv 2 Walve : 0O Po 2wt 77

Pv 3 Walve : 0O Po 4 mmit ;777

Puvd Valve : 0O

Auto Tpdate

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

=> |f the 1/0O 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.
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Device

Configuration

=

= HEL- Item Value
- Module name Swstern
Deff 4o Moduls % System :
Dief Module conmt 1

Comand count 1
Command dnterval(ms) 1000
Command timeontins) 1000
Auto Polling Enable
Eetor comnt 3
Modbus
Port mum 1
Baud rate (bpz) 115200
Diata, hite a
Stop bits 1
Parity None
Protocol Modbuz ETU Zlawe
MetID 1
Susap mode Mamne
Ciperation
[ Load From Fils ] ’Lu:uad From Device ] [ Load Default Setting ]

’ Save to File l ’ Bave 10 Device ]

i

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
System —————————————
cmd tnterval (75~65535 ms) : (lﬂi\ timeout value (305~65535 ms) : ilUUU }i
auto polling : | Enable v retry count (0~5) : !3 ‘
For Modbus == ' :
Port Num : Baud Rate : 1115200 jﬂ DataBits: 8 v/
Stop Bits: |1 v| Paity:  [Nome | Netb: 1 |
Protocol : ]METQTI:ISWE (Swap mode : |ﬂ
5
< =3
, |

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

= HET-T10 Ttem Valne
Brsterm
; Module name &
= Modnl: 0 ? st
Defaunlt CR D) Systern
Defanlt CHDCH Module count 1
Comumand count 1

Command dnterval(ms) 1000
Command timeontins) 1000

Auto Polling Enable
Eetor comnt 3
Modbus
Port mum 1
Baud rate (bpz) 115200
Diata, hite a
Stop bits 1
Parity None
Protocol Modbuz ETU Zlawe
Wt T2 i
[Ewap mode Word 4 Boe |
Ciperation

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

’ Save to File l I@e 1o DE@'\L
b

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

Device Information

=i

Valuge

Systenm oduls name HET-710
= Module 0 (Fizowware version VLS |

Default CMD ()
Default CMD(2)

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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7'¢ Modbuns Foll - Mbpolll

Functions  Display

Tx O:
o Connecti

Eewet Counters  F1E
T az Defanlt

Blave ID:

Wiew Window Help

Poll Definition

—

1000rm=

Address:

T e s T T e Y o o Y

Bran Fate:

Fonction; |04 Read Input Registers | = |
1301

Length: .

v Enahle Polling

Cancel

LApply

1000 g

[0

Figure 3-5 Modbus Parameters of “Modbus Poll” tool

<3> Set the “Display” mode to be “Float” format like Figure 3-6.

7't Modbus Foll - Mbpolll
File®' Connection Zetop  Functions

EE Mbpolll
T

O: Err =

o Connection

31301 = O.oooood
3130z =

31303 = O.oooood
31304 =

31305 = O.oooood
31306 =

31307 = O.oooood
31305 =

31309 = O.oooood
31310 =

Binary
Long

LDEE Inverse
Float Inverse
Diomble

Diomble Tnverss

v PLC Addresss (Bam 1)

Protocol Addresses (Base 1)
Error Comnters F11

Comumnnmcation. ..

Figure 3-6 “Float” format of “Modbus Poll” tool

<4> Set the “Com Port” parameters a
like Figure 3-7.

nd click “OK” button to connect to HRT-710
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7 Modbus Foll - Mbpolll

Wiew Window Help

i Betop Functions  Displaoe

r BR = 1000ms=

Connection

| et
[+ rTo]  asco == =
|115200 Bavd. - |

Fesponze Timeont

3 Diata hitz - |1|:||:||:| [ms]

Wone Parite - Delaw Between Polls
S 10 [ms] e

Remote Server
IP 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.

7t Modbus PFoll - Mbpolll
File Connection Setup Functions Display  View  Window Help
bed&E X 0 = 05 06 15 16 22 2

- -

EE Mbpolll

ID = 1: F = 04: SR = 1000ms
= 20.125589 ———p= Current

= 0.3586044 — e PV

= 23.534115 — pgu SV

= 100.7584935 g TV

= 0.000000  —— = (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] 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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M3

Device Configuration

New Command

Command

In Size - 20

Device Configuration

= HET-710 Ttem
Module name
= - el
efay Edit n Configuration
Diefa Delete otk
¢ ult Coprmand (0)
4dd Comrmand st Command (3)

Command Num. : .3 " Mode : Polling j
0|

Q‘ Out Size : ‘U|

Walug

Module 0

1]

Enable

Foint to Podnt Mode
Initial wode

Polling mode

Format : |Simple Av%i

L0k D] [ Comel |

= HRT-710
Sarstem
= Moduls 0
Diefanlt CH D0}
Diefanlt Ch{D(3

Bileer CMDE 1

Item Yalue
Module name Taer CMDEH
Modnle index I}

Tzer commeand mdex 0
Cormand, mm. 3
Commaind, mode Polling
Comomand format aimple
Comdlnsge U]
Cind, Chat size I}

Crnd Ot address I}
Ciperation

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

’ save to File l@we o DevicD

i

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

Tx = 0O: SE = 1000ms=

o Connecti

3ooo1l = Rest Comnters  F13

ioooz = Use &z Detanlt

30003 = o

30004 = o

30005 = 0 Poll Definition

30008 = o

10007 = 0 Slave ID:

10008 = 0 Fuonction: | (IEREEREAGLES

J000s = o Address:

30010 = o
Length:
Scan Rate:  |1000 M
[v Enable Polling Q

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 Foll - Mbpolll
File: Connection ZSetop  Functions BB
DEEE X 7 5 ;e

Wiew  Window Help

Tnsigned
Hex
Binary
Long
30001 = 20.12489%  Long Invers
ggggi j 0.383541% Float Inverss
30005 = 22.o84937 2oUOE
20008 = Diomble Tiverss
30007 = 100. 780605 , PLC dddresses (Base 1)
20008 = Protocol Addresses (Bass 0)
0009 = O.0ooooc
30010 = Error Connters Fl1
Cormmcation. ..

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'¢ Modbuns Foll - Mbpolll
Wiew Window Help

(el setop  Functions  Displaor

Anto Connect
Cick Comnect FS

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

]

30001 =

Connection

E
~ B9

o) ete
(« BT " ARCI

115200 Baud. + | _ Canzel
Eesponze Timeout

G Databits - 1000 [ims]
W Dielay Between Polls
[TswpEt =) " [ms] Wi

Eemote Server
IF Address Port

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'¢ Modbns Poll - Mbpolll
File Connection ZSetop  Function: Display  View  Window  Help
DEeEHES X 0= 05 06 15 16 22 23

oo ooooooo

[k

B8 Mbpolll

: F = 04: 3R = 1000ms
= 20.124638 —— Current
_ 0.385210 —ym= Py
23.494614 ———pm SV

100.778976 ———p TV

0.000000 ———= QY

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.

|JP21234557 |
I pa s esenan L/HRT—?TU l
Rayvi. 2
Eg 321
1 [eee]JP1

™

JP5

N\

Connect Pin 2.3

ERL®)
zaan O
TERLS)

L | () [

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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6 FW_Update_Tool v105
%l "

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

1. Download Intexface
f* COM COM Port : ““,‘F -

<
cue (o <] b

3. Firoweare Update

[ Firmware Update Success! Flease Reboot Module !

s

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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56T I

| 1

234
Jp2
L ., seesses HRT-710 l
Few1.2
Eg 321
1 (see]up1

@ JP5
N\

—onnectFin 1,2

O

| | B |

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

zaa1 Q)
aa1 ()

Ttem Valuge

sstein Module name HRT-710
= Module 0 (Ficmware verson VOl5 |
Default CHD )
Default CHMD2)

Figure 4-5 Firmware Version of HRT-710

Q05 : How to read HART device CMD1 data with standard

format by Modbus ?

AO05:

(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
ok Point to Point Mode

nlt Comnand (10 Indtial wmode

| [ 1 I lﬂt Command (31 Polling mode
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New Command

Device Configuration

Command
Command Num. : | Mode: [Poling |v| Foomat: Nommal |
In Size : \?7‘ Out Size : [ET =

[ ok || comel |

= HR'Ié—?lU Ttem Valne
st Module name Uszer CMD(1)
= Maodule 0 Module index 0
Defanlt CMDI) Usr command index 0
efault CHD Cormmand mum. 1
Command mode Polling

ormal
Cind Tn s:izga T
[Cimd In addyess ]

Cmd Ot address N

Ciperation

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

’ Save to File l @ve 1o DeviED] J
a8

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“21 400 0 4” in “Command” field and click "Send Command” button to send the
modbus command. The HART command 1 data will be received in “Responses” field =>
“01 04 08 00 00 3E OC 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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‘MEBRETO ¥.1.0.7 COMI

COM status Protocol Description
[EEIM'I I ﬂ |FE4 Fead multiple input registers [Jsem] for Al j
~
|-I 15200 ﬂ [Rezponze]
Lire contral : N.A1 Byte 0:  Met ID (Station number)
Bryte 1: FiZ=04
Biyte 2: Biyte court of response (B=2 x word count)
( Open )| | Byte 3-(B+2) Register values "
Polling rmode [no wait] Statistics Clear Statistics |

Timeout Commands Packet Responses
| 200 Current Packet Size [bytes] | 5 Quantity Current Packet Size [bytez) 7
Total Packet bytes 16 Difference | Total Packet bytes a0
Timer mode [fixed period) Packet Quantity sent 2 -1 Packet Quantity received q

Interval | B0 ms Polling or Timer mode [Date/Time) Puolling tode Timing [ms)
| | Stark timne | Time Start Max | oo Auverage
Stap time | Time Stop Min | 100 | oo
Command
11 4000 4| £ Send Command b
Commands |+ 'with CRC Responzes
01 04 00000004 F1C9 01 04 08 00 00 3E OC 20 Ch 00 A4 24 34
Clear Liztz E xit 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, bytel = 0x34).
So we need to change the byte order.
So the data willbe 0000 O0C3E C520 A400.
According to the data count is 7, so the actual data willbe 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
Byte 2: uint8 Unit code
Byte 3~6: float Primary Variable
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So the data of HART command 1 is parsed as below.
Response codel = 0x00

Response code2 = 0x00

Primary Variable Unit code = Ox0C (kPA)

Primary Variable = OXx3E 0xC5 0x20 0xA4 (0.385 => IEEE754)

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

format by Modbus ?
AO0G:

(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 /
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 A141 2201 3EOCC5C520B0B641C0 78423991 C900C5
00 00 00 00 E5 BO” like Figure 6-2.
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Send Modbus Command : 01 04 02 6A 00 OD 10 6B
Get Response : 01 04 1A 0000 A14122013E0CC5C520B0B641C0 78423991
C900C500000000E5BO

‘MBETU ¥.1.08 COMS5

COM status Protocol Description
| |EDM5I j |FE'I Fead multiple coilz status [Oxsw] For DO j
[Fequest] A
|-I 15200 j Byte O Met IO (Station numbet)

Line contral : TR Byte 1. FC=0

Byte 2-3. Retference number
Byte 4-5. Bit court
Gey | .

Puolling mode [no wait) Statistics

1 Clear Statistics |
Timenut Cormmands Packet Responses
200 Current Packet Size [bytes) [ g Quantity | Curent Packet Size (bytes) 21
Tatal Packet bytes 8 Difference | Total Packet bytes =
Tirmer mods [fixed period) Packet Quantity sent 1 0 Packet Quantity received 1

Interval 50 ms Polling or Timer maode [Dated Time] Palling kaode Timing [mz)
| | Start time | Time Start Max | oo Auverage
Stop time | Time Stop bin | 100 | oon
Cornratd
(010402 64 00 0D] ¢ Send Command )
Commands W ith CRC Responses
010402 64 0000 10E6E MOo41A 000041412201 3EOCCECEZ20B0BE 41 COFE 42 3991
Ca00Cs00000000ESEBD
Clear Lists 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 4122 01 3EO0C C5C520B0B6 41 CO 7842 3991
C9 00 C5 00 00 00 00 E5 BO
Register data =>
0000 A14122013E0CC5C520B0B641C0 78423991 C900C500000000
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 byteO = 0x12, bytel = 0x34).
So we need to change the byte order. So the data will be as below.
000041 A101220C3EC5C5B02041B678C03942C991 C50000000000

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
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Byte 6: uint8 Primary Variable Unit code
Byte 7~10: float Primary Variable
Byte 11: uint8 Secondary Variable Unit code

Byte 12~15: float Secondary Variable
Byte 16: uint8 Tertiary Variable Unit code
Byte 17~20: float Tertiary Variable

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

Response code2 = 0x00

Primary Variable Current = 0x41 OxA1 0x01 0x22 (20.125553)
Primary Variable Unit code = Ox0C (kPA)

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

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

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

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

Q07 : How to know the connection status between HRT-710

and HART devices ?

AO07: (2013/01/30)

The communication status description of HART command in HRT-710 is as below.
0 — No error

1 — Means the command has never be executed

2 — Receive timeout, can’t receive any HART data from HART device.
3 — Receive HART data is too short

4 — The delimiter of HART data has some error

5 — The address (the bit of master type) of HART data has some error
6 — The address (the bit of burst mode) of HART data has some error
7 — The command of HART data has some error

8 — The parity of HART data has error.

[ 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.
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7't Modbus Foll - Mbpolll
File®' Connection ZSetup  Functions  Displaw View  Window Help
LDEEE ¥ & 2 05 06 15 16 22 23 101 B W2

EE Mbpolll Defanlt CMD(3) of Module 0

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

Ox00o0o
Ox00o0o
Ox00o0o
Ox00o0o
Ox00o0o
Ox00o0o
Ox00oo
Ox00oo
Ox00oo

Defanlt CMD{0) of Module O

Figure 7-1 The status of the Default CMD(0&3) in Module 0O
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.

71 Modbus Foll - Mbpolll
File Comnection @Setup Functions: Dizplay  View Window Help
beEd&E x & = 05 06 15 16 22 23 | 104

User CMD Indexz =1

B Mbpoll1

=]
B
|
-
n
]
farl

0:{odoz]
Qx0000
Qx0000
Qx0000
Qx0000
Qx0000
Qx0000
Qx0000
Qx0000
Qx0000

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 —
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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

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.)

[}
=
o
o
-
]

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.
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/“Multi-drop Network N
; HRT-710
24 Voc ; JP4
Power Supply
el 16 250 O
(+) PN (174W)
i 1 ° [|HART- Pin2
(-) { > ||HART+ Pin 1
t \ (T :
Field Device e e
(+)
-__. 24 Voc
e — Power Supply
A + -
Field Device & )
) L—Neg ()
(=) Active
Passive

(4-Wired)

_Field Device (2-Wired) Pos (+)

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. A user 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 >

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.
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"™
ol
e
Dievice
Configuration

Figure 9-1

Device Confignration

= HRT-710

Sorstemn

Edit |
Pt 434 Module 1

“‘Device Confiéuration” Screen

(3) In the "System Edit” screen, please input the RS-485 station No. of HRT-710 in

the "Net ID” field.

System Edit M=
cmd. interval (75~65535 ms) : (1000 ‘ timeout value (305~65535 ms) : 11000 ,
auto polling : |Enable v] retry count (0~5) : ‘3—|
For Modbus == , _—
Port Num ; Baud Rate : \1_122032:] Data Bits : JSAY;
Stop Bits: |1 v| Paity:  [Nome v | |NetID: !
Protocol : [MhﬁTT:TSlVJI Swap mode : ]_I'ECF— v ]
| ok || Camcel [0

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

Device Configuration

SIS

= HRTI-710 Ttemm Value
= Module 0 Modnle name Sarstem

Defanlt CRD) Systerm ;

Defanlt CHD{3) Module covnt 1

Tzer CMDIL) Command count 11

Tzer CMD) Command dnterval(ms) 1000

Teer CHMDiE) Command timeoutims) 1000

User CHMD{12) Auto Polling Enable

User CHMD{13) Retry count 3

Teer CHWD14) .

User CMD{15) ﬁiﬂﬁ |

Uoer CMD(18) Eand. rate (hps) 115200

Ueer CHMDLT) .
Diata hitz 3

Teer CHD19) Parity Wome
Protocol Modbuz ETTT Slave
MetID 1
Susap mode Momne
Ciperation
[ Load From Fils ] ’Ln:lad From Device ] [ Load Default Setting ]

Save to File | Save to Device 'I
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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 comm. device with RS-232

hardware interface ?

A10: (2013/12/06)

[ 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-710 and I-7570 to do that and the wiring for this case
is like figure 10-1.

Serial Port HART

-

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

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 ?

All: (2013/12/06)

[ Case Example ]

1. A user wants to get the HART command No0.149 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.
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Command 149 - Read Fixed Process Density

| Em————

RECQUEST DATA BYTES
MOME

RESPOMNSE DATA BYTES)
BYTE O MDD, - hit Unsighed integer,
14 NODDERRID DN IR, | EE T 754 floating point format.

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

2. Add the HART command No0.149 to HRT-710 like Figure 11-2.

Device Confignration

H=ES

= HET-T10 Ttem Walue
E Module naome Modnle 0
Ik 1 |:|
Edit Confignration Enable
ark Pomnt to Point Made

Delete ult Command {0} Intisl mode
nlt Comimand (37 Polling mode

Command S —
Commande.:“Mg ‘ Mode : Polling vi Format :

OQut Size - {U -+ Request Data Byte

|

Response Data Byte [ 0K ][ Cancel ]

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.
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Device Configuration

= HET-710 Item Falue
System Module name | User CMD{149)
= Module boduls index 0
Defavlt CDi0} Tzer commeand mdex 0
Defanlt CMDI3 Comuand mum. 149
ser CMD(149 Commend mode Polling
Coomand format Woarmal
Crd In size 5
Crid, Ot size I}
Crd In address I}
Cmd Ot address 1
Ciperation
[ Load From Fils ] ’Lu:uad From Device ] [ Load Default Setting
’ Save to File l Zave to Device |

Figure 11-3 Save the parameters to HRT-710

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

(1) Open the "Address Map” screen and click the “UserCMD(149) “ item.

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

[2] In the “Modbus Al” area, the light blue grid means the Modbus address for data
receiving.
=> In the case, the HART command No.149 is used for reading data. Therefore, the
light blue grid just show in “Modbus Al” area and the Modbus address for receiving
data is from O to 2.
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Address Map |Z”§| r5__<|

= HRI-T10 Calor
available navailable for current cmd . slected
Modbus &0 odbuz 4T

Lddr LE HEB =~ 4ddr | LE HB
1 1

2 2

3 k!

4 4

5 5

6 &

7 7

3 8

9 a

1a 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)

Q12 : How to set HART device address by HRT-710 utility ?
Al2: (2014/03/05)
1. Add the “UserCMD(6)” to HRT-710 :
(1) Run “HG_Tool” and connect to HRT-710.
(2) Open the "Device Configuration” page.
(3) Add “UserCMD(6)” and choose “Manual” option in “Mode” field. (Figure 12-1)
(4) Click "Save to Device” button. (Figure 12-2)

Command.
Command Num. : fﬁ ‘ Mode : iManwal v Format: 1

In Bize : :3 ‘ Out Size : [Z

| ok || Cancel |

Figure 12-1 Add UserCMD(6)
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Device Configuration

= HRT-710 Tterm, Value
System Commnad Name User CMDiA)
= HART Device 0 HART Device Index 1]

Defanlt CMDI) User Command Index O

Defanlt CMD Comumand Na. ]

[Tzex D) Command Mode Manmal
Command Format Mol
Crd I Bize 3
Cornd, Ot Size 1
Cond T ddress 0
Crmd Out Address 1]
Ciperation
[ Load From File ] ’L-:uad From Device ] [ Load Default Setting ]

Save to File Save to Device ﬂ% ‘I

Figure 12-2 "Save to Device”

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”.
(Figure 12-3, in the demo, the command index is 0 for the UserCMD(6).
(3) Input the HART device address value and click the "Send” button.
(Figure12-4, in the demo, HART device address will be set to be 2. Now the setting
value is just saved in HRT-710 not sent out yet.)

Device Information

= HET-710 Item YValug
Syt Commnad Name User CMDA)
= HART Device 0 HART Device Index 0
Defanlt CMDT User Commend [ndex 0 |

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

Teer CMDR) | Crmnonand Mode Mannal

|| Basic operation % t gﬂmﬂl
& dvanced operation 1
T T T-III IO AR IES I:l

Fiugre 12-3 The “Basic Operation” of UserCMD(6)
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Command 6 [0 Data

Information : Wite Polling Lddres--Eequest

Polling Lddress (0-157 : 2

Semnd,

Information ; Write Folling A ddress--Fesponss:
Polling Address : 4

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

(4) Right click on the “System” item and choose the “Basic Operation”.

(5) After finish the below settings, click “Send Data” button to send the UserCMD(6) to
HART device. (Figure 12-6)

[1] “Auto Polling” field => "Disable”
[2] “Manual Trigger” field => "Enable”
[3] “Trigger Index of User Command” field => Input "0” (UserCMD(6) Index)

Device Information

= HRT-710 Itemn Value
= HART ||| Basic operation ple Name System
De

.| Advanced operation W Bystern [nfo --- ]

D T Device Count 1
User CMD(E) || User Cood Count 1
Figure 12-5 The “Basic Operation” of System
System IO Data |T| |E|r5_(|
Sargtern Cutput
[p,um Polling : | Disable v
[ Monval Trigger : | Enable v |

Trigzger Index of Tser Command. (0-255) :| [ [ Bend Data

by
Barstern Input
State Machine : IO IDLE

[ --- Bor TserCmd --- ]

Teer Cimd Beguest Count ;1
Tzer Cmd Fesponge Count ;1
Teer Crnd Eror Count : 0

zer Cmd Ermror Statoz - No Enor
Teer Cnd Eror Index ; 255

Figure 12-6 The “I/O Data” screen of System

3. Now the HART device address should be set to be 2. Then please reboot HRT-710.
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Appendix A: HART Command

The often HART universal commands are listed as below.

Command 0: Read Unique Identifier
Request data bytes: none
Response data bytes: 2+12 = 14

[Index Format  Description]

Byte O: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2: uint8 254

Byte 3: uint8 Manufacturer 1D

Byte 4. uint8 Manufacturer’s device ID

Byte 5: uint8 Number of preambles needed in the request
Byte 6: uint8 Command set revision number
Byte 7: uint8 Transmitter specific revision code
Byte 8: uint8 Software revision

Byte 9: uint8 Hardware revision

Byte 10: uint8 Flags

Byte 11~13: uint24 Device ID number (MSB first)

Command 1: Read Primary Variable
Request data bytes: none
Response data bytes: 2+5 =7

[Index Format  Description]

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

Byte 3~6: float Primary Variable

Command 2: Read P.V. Current and Percentage of Range
Request data bytes: none
Response data bytes: 2+8 = 10

[Index Format  Description]

Byte O: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~5: float Primary Variable Current

Byte 6~9: float Primary Variable Percentage of Range

Command 3: Read Dynamic Variables and P.V. Current
Request data bytes: none
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Response data bytes: 2+24 = 26

[Index Format  Description]

Byte O: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~5: float Primary Variable Current
Byte 6: uint8 Primary Variable Unit code
Byte 7~10: float Primary Variable

Byte 11: uint8 Secondary Variable Unit code
Byte 12~15: float Secondary Variable

Byte 16: uint8 Tertiary Variable Unit code
Byte 17~20: float Tertiary Variable

Byte 21: uint8 4th Variable Unit code

Byte 22~25: float 4th Variable

Command 6: Write Polling Address
Request data bytes: 1

[Index Format  Description]

Byte 0: uint8 Polling Address
Response data bytes: 2+1 =3

[Index Format  Description]

Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2: uint8 Polling Address

Command 11: Read Unique Identifier Associated with TAG
Request data bytes: 6

[Index Format  Description]

Byte 0~5: PAG6 TAG Name

Response data bytes: 2+12 = 14

[Index Format  Description]

Byte O: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2: uint8 254

Byte 3: uint8 Manufacturer 1D

Byte 4. uint8 Manufacturer’s device ID

Byte 5: uint8 Number of preambles needed in the request
Byte 6: uint8 Command set revision number
Byte 7: uint8 Transmitter specific revision code
Byte 8: uint8 Software revision

Byte 9: uint8 Hardware revision
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Byte 10: uint8 Flags
Byte 11~13: uint24 Device ID number (MSB first)

Command 12: Read Message
Request data bytes: none
Response data bytes: 2+24 = 26

[Index Format  Description]
Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2

Byte 2~25: PA24 Message

Command 13: Read Tag, Descriptor, Date
Request data bytes: none
Response data bytes: 2+21 = 23

[Index Format  Description]

Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2~7: PAG TAG Name

Byte 8~19: PA12 Descriptor

Byte 20: uint8 Day of month

Byte 21: uint8 Month of year

Byte 22: uint8 Year as offset to 1900

Command 14: Read Primary Variable Sensor Information
Request data bytes: none
Response data bytes: 2+16 = 18

[Index Format  Description]

Byte O: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~4: uint24 Sensor Serial Number (MSB first)
Byte 5: uint8 Sensor limits unit

Byte 6~9: float Upper sensor limit

Byte 10~13: float Lower sensor limit

Byte 14~17: float Minimum span

Command 15: Read Primary Variable Output Information
Request data bytes: none
Response data bytes: 2+17 =19

[Index Format  Description]

Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2: uint8 Alarm select code
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Byte 3: uint8 Transfer function code

Byte 4. uint8 PV range value unit code
Byte 5~8: float Upper range value

Byte 9~12: float Lower range value

Byte 13~16: float Damping value

Byte 17: uint8 Write protect code

Byte 18: uint8 Private label distribution code

Command 16: Read Final Assembly Number
Request data bytes: none
Response data bytes: 2+3 =5

[Index Format  Description]
Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2

Byte 2~4. uint24 Final assembly number (MSB first)

Command 17: Write Message
Request data bytes: 24

[Index Format  Description]
Byte 0~23: PA24 Message

Response data bytes: 2+24 = 26

[Index Format  Description]
Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2

Byte 2~25: PA24 Message

Command 18: Write Tag, Descriptor, Date
Request data bytes: 21

[Index Format Description]
Byte 0~5: PAG6 TAG Name

Byte 6~17. PA12 Descriptor

Byte 18: uint8 Day of month
Byte 19: uint8 Month of year
Byte 20: uint8 Year as offset to 1900
Response data bytes: 2+21 = 23

[Index Format  Description]

Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2~7: PAG TAG Name

Byte 8~19: PA12 Descriptor
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Byte 20: uint8 Day of month
Byte 21: uint8 Month of year
Byte 22: uint8 Year as offset to 1900

Command 19: Write Final Assembly Number
Request data bytes: 3

[Index Format  Description]

Byte 0~2: uint24 Final assembly number (MSB first)

Response data bytes: 2+3 =5

[Index Format  Description]
Byte O: uint8 Response code 1
Byte 1: uint8 Response code 2

Byte 2~4: uint24 Final assembly number (MSB first)

[ Note: ]

Uint8 8-bit unsigned integer

Uint24 24-bit unsigned integer

Float IEEE 754 format

PA6 Packed-ASCII 6 octets = 8 characters
PA12 Packed-ASCII 12 octets = 16 characters
PA24 Packed-ASCII 24 octets = 32 characters
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Appendix B: Command Format

The HART data format of MB address is divided into the “Normal” and
“Simple” format.

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

2. Simple format :
When read / write HART data by Modbus, the MB data format is simple
format (omit the “Response Code” and “Unit” data). In this mode, the HMI
or SCADA software can read or write HART data easily. Now, it only
supports HART command number 1, 2 and 3.

The simple format of HART command is shown as below:
(1) Command 1: (Read Primary Variable)

Request data bytes: none

Response data bytes: 4

[Index Format  Description]

Byte 0~3: float Primary Variable

(2) Command 2: (Read P.V. Current and Percentage of Range)
Request data bytes: none
Response data bytes: 8

[Index Format  Description]
Byte 0~3: float Primary Variable Current
Byte 4~7: float Primary Variable Percentage of Range

(3) Command 3: (Read Dynamic Variables and P.V. Current)
Request data bytes: none

Response data bytes: 20

[Index Format  Description]

Byte 0~3: float Primary Variable Current

Byte 4~7: float Primary Variable

Byte 8~11: float Secondary Variable

Byte 12~15: float Tertiary Variable

Byte 16~19: float 4th Variable
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Appendix C:

Version History

Ver.

Author

Date

Description

1.00

Raiden

2010/07/08

1. First Version

1.10

Raiden

2011/10/24

1. FW update to v1.2:
[1]Add FW update via Com Port

1.20

Raiden

2012/03/06

1. FW update to v1.3
[1]Add “Simple Format” function

1.23

Edward

2012/12/04

1. Modify the product name to HRT-710.
2. FW update to v1.5:
[1]Add on-line replacement of HART
devices.
[2]Add Long Frame Address acquisition
automatically.
[3JAdd new MB_Addr:1300~1459
(The simple format of Default CMD(3))
3. HG_Tool update to v1.3

1.24

Edward

2015/06/16

1. Add the “FAQ” chapter
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