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HART Solution : ISaGRAF PAC plus I-87H17W

The ICP DAS XP-8347-CE6 / XP-8747-CE6, WP-8447 / WP-8847 / WP-8437 / WP-8837 and VP-25W7 / VP-
23W?7 I1SaGRAF PAC support the I-87H17W HART Master module since the below driver version.

XP-8xx7-CE6 : driver Ver.1.15 , WP-8xx7 : driver Ver.1.35, VP-2xW?7 : driver Ver.1.27
ICP DAS HART Solutions for the 1ISaGRAF PAC

WinPAC XPAC ViewPAC
WP-8xx7 XP-8xx7-CE6 VP-2xXW7

CA-3710A
DN-37/DN-37-A

I-B7H17W :
(HART Module) (HART Devices)

A J

If the ISaGRAF driver of User's ISAaGRAF PAC is older than the above listed version, please visit the
following web site to download it and update it to user's PAC.

ISaGRAF driver :
http://www.icpdas.com/en/download/show.php?num=368&nation=US&kind1=&model=&kw=isagraf
ISaGRAF PAC http://www.icpdas.com/en/product/guide+Software+Development__Tools+ISaGRAF#443
Data Sheet :
http://www.icpdas.com/en/download/index.php?nation=US&kind1=6&kind2=15&model=&kw=isagraf
[-87H17W : http://www.icpdas.com/en/product/I-87H17W-G

This paper is the ISSGRAF FAQ-136. User can visit the following web site to download it and demo
programs. https://www.icpdas.com/en/faq/index.php?kind=280#751 > 136 .

The XP-8xx7-CE6 PAC  supports [-87H17W in its slot No. 1 to 7(Its leftmost slot No. is 1).

The WP-8xx7 PAC supports I-87H17W in its slot No. 0 to 7 (Its leftmost slot No. is 0).

The VP-2xW7 supports I-87H17W in its slot No. 0 to 2 (Its leftmost slot No. is 0).

ICP DAS ISaGRAF PAC don't support the I-87H17W which is plugged in the RS-485 remote expansion base
(like the I-87K8, RU-87P8).

The I-87H17W has 8 Analog input channels. They can measure current inputs (4 to 20 mA) and also they
can be used as HART communication channels. Recommend to link only one HART device in each channel.
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1.1:1-87H17W hardware

Please visit http://www.icpdas.com/en/product/I-87H17W-G for more information about the I-87H17W
hardware. This section lists only “Internal 1/O structure” and “Pin assighnments” and “Wire connection”.

Internal 1/O structure of the I-87H17W :

T Bk
- Ll EXT GND
Signal ([T WViNG-
Separator |- INT_PWR
T VIND+
Signal [T Em—TGND
LED HART  [—|ESD Protect [] Separator |- INT E
Module Modem || Block | |MUX - 25 m%izwﬁ
A Signal [T EZ:{JE__GND
__l| Separator (- \NT PWR
T VINZ+
T Signal [T ETIIE_FND
RX Separator [l INT PWR
GND Embedded [ T VING+
Controller i Signal |IT ETJ;G Nl
Separator (- INT PWR
T VINd+
Signal [T ETJE_GND
[l Scpararor |- INT PWR
M VING+
= Ll EXT_GND
ESD Protect | Signal 1y V|N§_
EEPROM ADC Block MUX [ll Separator [H- INT_PWR
M VINE+
Signal |IT EfJ?T_GND
Separator |+ INT_PWR
Ry T VINT+
Gt @ H-EXT_PWR
H- EXT_GND
E—,- - BK2
GND %? -
=\ EX_PWR—| Soft-Start| Nt PWR
& Current
Limitor
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Pin assignments of the I-87H17W :

A CH HART Input ¥ 19 | O

- o) 37 BK2
Eﬁﬁ:‘m :: : | 3  EXT_GND
i 6 |0 ©| 3 INT_PWR?
i 15 |o | 34 EXT_GND
btk sl © 33 INT_PWRE
- o B li. :3 EXT_GND
g INT_PWRS5
’:m'f :12 5 O[3  ExT_oND
AR 50| o | 29 INT_PYWR4
s o P i: EXT_GND
= O INT_PWR3
e O A
et o il 28 INT_PWR2
. o |0 ©|28  ExT_oND
s o 9|2 INT_PWR1
N 0 lo | 22 EKT_‘GN{]
it 85l o © :; INT___P';"JF!U

L}

i o1 (0 S EXT_GND

37-pin male D-Sub Connector
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Wiring for Current input
0S| |[EXT_PWR
D& | |[EXT_GND
I
[
08| |[VINx-
{i} 08| [INT_PWR
08| |VINx+
Wiring for HART input
B 0S| |EXT_PWR
2-wire " 0& | [EXT_GND
I
|
0| ||VINx-
HARTTo ___ fng| [INT_PWR
HART.—— 08| [VINx+
0| |EXT_PWR
4-wire 0&| |[EXT_GND
|
|
HART-. 08| [VINx-
0| [INT_PWR
HARTo— 0S| [VINx+

Wire connection of the [-87H17W :
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1.2: Restore the I/0 library and ISaGRAF example programs

User may visit https://www.icpdas.com/en/fag/index.php?kind=280#751 > 136 to download the
“fag_136.zip” which includes the PDF paper and example projects( “fag136_1.pia” to “faq136_4.pia” ).
Please restore them to your PC / ISaGRAF.

faq136_1 Send HART frame manually from Ch.1 of Slot 2, and then receive the ans frame.
faq136_2 Similar as “faq136_1" but convert the received answer frame to 4 REAL value.

faq136_3 Send HART frame and then receive answer frame automatically from Ch.1 of Slot 2 first.
Then switch to handle Ch.2 of Slot 2. And then switch to handle Ch.3 of Slot 2. Then
after switch back to hanlde the Ch.1 of Slot 2, ...

faql36_4 Similar as “faq136_3" but using three 1-87H17W cards which are plugged in Slot No. 1, 2
and 3 respectively. Each [-87H17W can process only one channel to communicate with
HART device at a time. It must process channels one by one in turn. That is because all
the 8 channels in one I-87H17W are sharing the same HART chip . However more than
one I-87H17W in different slot No. can process one of their own channels at the same
time.

To program the ISAaGRAF PAC plus I-87H17W cards, first enable the function of “Variable Array” of your
PC / ISaGRAF. Refer to the https://www.icpdas.com/en/fag/index.php?kind=280#751 > 039 to setup it.

The mothod is to add two rows on the top position of the file “ISA.ini” in the “C:\ISAWIN\EXE\” path
where your ISaGRAF software installed. After inserting these two rows, save the “ISA.ini” and then run
the PC / ISaGRAF software again.

[DEBUG]
arrays=1

User may refer to the section 1.1 and 1.2 and chapter 2 of the “ISaGRAF User's manual” if he is not

familiar with the ISaGRAF programming.
http://www.icpdas.com/en/download/show.php?num=333&nation=US&kind1=&model=&kw=isagraf
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Restore the ISaGRAF projects - faq136_1.pia, faql36_2.pia, fagl36_3.pia and faq136_4.pia :

[ ISaGRAF - Project Management ]
Fil= Edit Project | Tools Options Help
o | 2 |
m Libraries . Common data, ~
Er iha -
= x
Wworkbench Archive
creation aldurcem - Backup |
faql36_1 dal01008 — —
fagl3E_2 engine
faq136_3 Restore ﬂ
_faq'|35_4 .
ma | e - Cloze |
best] ifag] 3k
teztla fagl3a_1
i5a Help |

mbus_=
myap3
myapply 2
qiananfmm
r_w_rnodb

-

v Compress

—Archive locatian

D:ATEMP

Browsze

!

B ISaGRAF - Project Management =10 x|
File Edit FProject Tool: Options  Help

heE MEM S| 0 — | Bemw Y

] IETLELR [Pecsiot 2 ia7H17w 15t Ch. (Ch1) to send HART frame and recy ans <]
g faql36 2 PaC+siot 2 ETHI T Ch to send and recy HART answer (get REAL J
mq faql36 3 PaC+slot 2 BTHI MW Cht to 3 send cmd periodly and recy data, FAG-:

mq faql36_4 PaC+zlot 1 to 30 i87HI W Ch to 3 send cmd periodly and recy dats, Fd
Reference cfagld2 1 [
Author

[
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1.3: Format of the HART protocol
Note:

A. This section only introduce the basic format of the HART protocol. It may not fit all the HART devices in
the current market all over the world. Please must refer to the document of the respective HART devices
and follow their format to work the ISSGRAF PAC with them.

B. DO NOT use the below “Check-byte” in the ISaGRAF program. The I-87H17W card will automatically
calculate the “Check-byte” and add it into the HART frame to be sent. When receive a correct HART
answer frame from a device, the I-87H17W will remove the “Check-byte” automatically and then pass
the answer frame without “Check-byte” to the ISaGRAF program.

C. HART physical layer is using 1200 bps, 1 start-bit, Odd parity, 8 character-size, 1 stop-bit .

I-87H17W send :

Byte-count is the byte amount of the “Data” . Its value is 0 to 255.

Preamble  Delimiter Address Command Byte Count Data Check
byte
1 byte (short) 1 byte
5~ 20 byte 1 byte 5 byte (long) 1 byte 0~ 255 byte 1 byte

HART device answer :

Byte-count is the byte amount of the “Data” plus “Response code” . Its value is O to 255.

Preamble  Delimiter Address Command Byte Count Response Data Check
code byte
1 byte (short) 1 byte 0~ 253
5~ 20 byte 1 byte 5 byte (long) 1 byte 2 byte byte 1 byte

Preamble: 5~ 20 byte
value of each byte is 255 (16#FF, Hex)

Delimter: 1 byte

01: Short frame, Burst Frame
02: Short frame, Master to Slave
06: Short frame, Slave to Master
129 (16#81): Long frame, Burst Frame
130 (16#82): Long frame, Master to Slave
134 (16#86): Long frame, Slave to Master

(More in the next page)
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Address : 1 byte (Short frame) or 5 bytes (Long frame)
Short frame (1 byte) :

1= Primary Master , 0 = Secondary Master

1 = Slave in Burst Mode

— Address: 4-hit |, value is 0~ 15

hit 7 ol hit 0

Long frame (5 bytes) :

1 = Prirnary Master | 0 = Secondary Master

1 = Slave in Burst Mode

Manufacturer 1D

hit 7 hit 0
\\ / li Device ID
Device
Byte O type Byte 4

Command : 1 byte, refer to the manual of the HART device for its definition.

Byte-count : 1 byte

[-87H17W send: Byte-count is the byte amount of the “Data” . value is 0 to 255.

Device answer: Byte-count is the byte amount of “Data” + “Response code”. value is 0 to 255.
Response code : 2 byte, refer to the manual of the HART device for its definition.

Data: refer to the manual of the HART device for its definition.

Check-byte : 1 byte

DO NOT use the “Check-byte” in the ISSGRAF program. The I-87H17W card will automatically calculate
the “Check-byte” and add it into the HART frame to be sent. When receive a correct HART answer frame
from a device, the I-87H17W will remove the “Check-byte” automatically and then pass the answer
frame without “Check-byte” to the ISSGRAF program.

ICP DAS Co., Ltd. Technical document
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1.4: Basic concept of the program of the ISaGRAF PAC plus the I-87H17W

For detail ISaGRAF program, please refer to the example project - “faqg136_1" to “faq136_4".
User may also refer to section 1.5 of this paper to test the example projects.

faq136_1 Send HART frame manually from Ch.1 of Slot 2, and then receive the ans frame.
faq136_2 Similar as “faq136_1" but convert the received answer frame to 4 REAL value.

faq136_3 Send HART frame and then receive answer frame automatically from Ch.1 of Slot 2 first.
Then switch to handle Ch.2 of Slot 2. And then switch to handle Ch.3 of Slot 2. Then
after switch back to hanlde the Ch.1 of Slot 2, ...

faql36_4 Similar as “faq136_3" but using three I1-87H17W cards which are plugged in Slot No. 1, 2
and 3 respectively. Each [-87H17W can process only one channel to communicate with
HART device at a time. It must process channels one by one in turn. That is because all
the 8 channels in one I-87H17W are sharing the same HART chip . However more than
one I-87H17W in different slot No. can process one of their own channels at the same
time.

Please make sure your ISaGRAF driver of the XP-8347-CE6 / XP-8747-CE6, WP-8447 / WP-8847 / WP-

8437 / WP-8837 and VP-25W7 / VP-23W?7 PAC does fit the version requirement listed in the page one of

this paper.

To program the ISAGRAF PAC plus [-87H17W cards, first enable the function of “Variable Array” of your

PC / ISaGRAF. Refer to the https://www.icpdas.com/en/fag/index.php?kind=280#751 > 039 to setup it.

The mothod is to add two rows on the top position of the file “ISA.ini” in the “C:\ISAWIN\EXE\” path
where your ISaGRAF software installed. After inserting these two rows, save the “ISA.ini” and then run
the PC / ISaGRAF software again.

[DEBUG]
arrays=1

User may refer to the section 1.1 and 1.2 and chapter 2 of the “ISaGRAF User's manual” if he is not

familiar with the ISaGRAF programming.
http://www.icpdas.com/en/download/show.php?num=333&nation=US&kind1=&model=&kw=isagraf
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To enable the I-87H17W in the ISAaGRAF PAC, connect the “i_87h17w” in the ISaGRAF I/O connection
window. The below figure shows the example project - “faq136_1" has enabled one I-87H17W in the slot
No. 2, while the “faq136_4" has enabled three I-87H17W in slot No.1 to 3.

Note:

A. The leftmost I/0 slot No. of the XP-8xx7-CE6is 1.

B. The leftmost I/O slot No. of the WP-8xx7 and VP-2xW7 is O .

C. The channel value of the I-87H17W is a value ranging from 0 to 32767 to represent current input of 4
to 20 mA. For example,if value is 12288, it means the current input is 10 mA.If the value is a negative
value “-32768” , it means “sensor broken-line” or “current input less than 4 mA” .

g ISAGEAF - FAQ136_1 - T/0 connection - |EI|5|
File Edit Tool: Opton: Help

SIEEE LIRS =1

(0] a| » o) ref=87D17
| Reserved = 0
BB 077w~ o1 x]
Fie Edit Took Options Help
4
2 eBRn ¢l ER| &l
= (o] \ o v ref = 87D17
= i_87h1¥w rv @ _| s Reserved = 0
= i 87h17w o mee| Reserved = 0
(o] El = i_87h17w U | Reserved = 0
| Reserved = 0
men| Reserved = 0
[ 5] mua| Reserved = 0
mma| Reserved = 0
o] Reserved = 0
(] i
.| ol ]
r'Channel value (0 to 32767) means (4 to 20 mA). | 7}
— ;'_-_,-ﬂ'

For example, value 12288 means 10 mA. . i w2

. ]
Value -32768 means under-range or broken-line | (5] .
(For ex., input only 1 mA will get value -32768) 7l

k3] EmjE
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Please declare 300 integer variables named “HART_CMD_001" to “HART_CMD_300” to store the HART
frame to be sent to the HART device. And must assign 300 continuous network-addresss number (3001

to 3300) to them.

(More in the next page)

Project Tools Debug Options  Help

Begin: [
| Dittionary F1 ST2 process HART channelt

% [SaGRAF - FAQ136_1 - Global inte gersfreals =10l x|

Fil: Edit Toolz Option: Help

[MONE o=t PAC s Hour Minute, Second

| o

E|E|_

@ O0@ | «xEd|\a|

Boolesns Integer Ea|3]Timers|Messages|FEl instances | e e
n Guickdeclaration

Quick declaration |

~ MHumbering:

Adtrib. Acddr . Commenit

[irternal integer] (0000 HART ztep slot 20 1-87H1W, 00 zend, 1: receive, init az 0 -

From:
Cancel
Digs __Gorel |
— Sumbal;
Name:] [H4RT_CMD_ | |:1¢ | |
— Attributes:
0 Ingemal\ " |nput
™ Constant " Dutput
— Other:
[~ Retain
Farmat; & |nteger Redl
h\
[Lermtt
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Assign continuous “Network address” as 3001 to 3300 (more in the next page):
[SaGRAF - FAQ136_1 - Global integersfreals - | Ellill
Edit | Tonle Ophons Help
= ; Modbuz SCADA addreszing map
Cnick declaration

File Edit | Options Help 2
Hexadecimal

Change to "Decimal”

Modbnz 3CADA addressing map
oleans

] Map——
Import text \ 1 |VS eqment;
M

Expot text
n2aaa ;l
Modbus SCADA addressing map x|
File | Edit Cphionz  Help 5
— b
Se  Eemowe vanable from map j

* Select the 3001 number

-~ Wariables ot mapped)] Using Shift and Mouse to seclect all
Booleans IntegersResls ]Timers|hﬂessages HART_CMD_001 , HART_CMD_002 ,
HART_CHS [* init &= 10208, means slot 2 1-87H17W, charnel 57 «| | ... to HART_CMD_300
-l-'"""—-d

%, ISaGRAF - FAQ136_1 - Global inte gersireals -0 x|
File Edit Tool: Optionz Help
| | @ 00@ «xBd g|

Booleans IntegersResls | Timers | Messages | FB instances | Defined words |

Matmne Acddr Camment
i .

HAFI_T_CMD_I]IH [irternal integer] (OBBA HART frame send to ather HART devices, addr= 3001 to 3300 = |
HART CMD_002 [internalinteger]| 08B \

HART CMWD 003 [internslintecer] 0BEE .
HART CMD D04 [internal irteger]{0BBC Here always displayed as Hex. number
HART CMD_D05 |lirternal,rteger] 0BED
HART CMD 006 [internalinteger]|0BBE Lll
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Follow the similar steps to declare 300 integer variables named “HART_ANS_001” to “HART_ANS_300”
to store the HART answer frame received from the HART device. And must assign 300 continuous
network-addresss number (3301 to 3600) to them.

Quick declaration

— Murnbering:

Fram:

Drigits:

— Sumbol:

S o —

— Aftributes:
= |nternal \ ™ |nput
™ Constant " Dutput

— Other:

[~ Retain

Farmat:

i |pteger,
—

Beal

% ISaGRAF - FAQ136_1 - Global inte gersfreals

Tools

File Edit

Cphon:  Help

| & 008 =xBEd

EN=1

=10l x|

Booleans InteersReals | Timers | Messages | FB instances | Defined words |

Marmne

Acdddr .

Comment

HART CMD_297
HART_CMD_298
HART_CMD_299
HART_CMD_300

HART _ANS_001
HART_ANS_002

[internal integer]
[internal integer]
[internal integer]
[internal integer]

[irternal integer]
[internal integer]

NCET
NCEZ
NCES
DCE4

NCES
CER

i
HART frame received from other device, addr= 3201 to 3600

HART ANS 003 [internalinteger]jOCET o
HART ANS_ 004 [internalitegerljoces |~ Here always displayed as Hex. number
HART ANS 005 [internal jrteger]|0cES

HART ANS 006 [irternaljrteger]|0CES

HART ANS 007 [internaljnteger]|0CER

HART ANS 008 [internaljnteger]|0cEs

HART ANS 009 [internaljnteger][0CED =]
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The I-87H17W is a 8-channel HART master module. All the 8 channels in the same I-87H17W are sharing
the same HART chip. The ISaGRAF program must handle the HART communication one channel by one
channel. DO NOT send frame or receive frame for two or more channels in the same [-87H017W at the
same time . First handle the sending and receiving of channel 1. When the answer frame is received or
the result is established (for example, timeout or error), then switch to handle channel 2, ...

Before sending a HART frame, first use the “COMReady( )” function to check if the I-87H17W is ready for
sending frame. If it returns “True”, then use the “COMARY_W( )” function to send a HART frame. Then
after, the program should use the “COMReady( )” to check if the answer frame is well received. If it
returns “True”, use the “COMARY_R( )” to receive the answer frame.

COMReady
Usage: TMP_Boo := COMReady( Channel_ID);

Parameters :

Channel_ID : integer,10S0C, “S” is slot No. of the I-87H17W (0 ~ 7), “C” is channel No (1 ~ 8).
for example, 10203 means Slot 2, Channel 3.

Returns: boolean
True : The I-87H17W is ready for sending HART frame, or

the HART answer frame is well received or the result is established (timeout, error, ..)
False : The I-87H17W is busy or invalid parameters.

COMARY_W
Usage: TMP_Boo := COMARY_W( Channel_ID, Network_addr, Count ) ;
Parameters :

Channel_ID : integer,10S0C, “S” is slot No. of the I-87H17W (0 ~ 7), “C” is channel No (1 ~ 8).
for example, 10203 means Slot 2, Channel 3.

Network_addr : integer, 1 ~ 7801 , the network address of the first integer variable which

restoring the HART frame to be sent to the HART
device.

Count : integer, the byte amount of the HART frame to be sent.
DO NOT include the “Check-byte” (refer to section 1.3).

Returns: boolean
True : calling COMARY_W( ) ok.
False : calling COMARY_W( ) fail. May be invalid parameters, or the I-87H17W is busy,
or the network address of integer variables which restoring the HART sending frame
are not declared as integer or not assigned with continuous network addr. (refer 1.4).

(More in the next page)
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COMARY_R
Usage: TMP_Int := COMARY_R( Channel_ID, Network_addr ) ;
Parameters :

Channel_ID : integer,10S0C, “S” is slot No. of the I-87H17W (0 ~ 7), “C” is channel No (1 ~ 8).
for example, 10203 means Slot 2, Channel 3.

Network_addr : integer, 1 ~ 7801, the network address of the first integer variable which is
used for storing the received HART frame which is coming from HART
device.

Note : the “Check_byte” is removed by the I-87H17W after the answer frame is well received.
(Please refer to the section 1.3)

Returns: integer

0 :invalid parameter, or network address error, or variables are not declared well (refer 1.4),
or the [-87H17W is busy.

>0 : receive answer frame well. The value is the byte amount (no including the “check-byte” )
(please refer to section 1.3)

<0 : The result is establised but error happens (listed as the following).

-1 :Timeout

-2 :Read_data_too_short error

-3 :Delimiter error

-4 :addr_master error

-5 :addr_burst error

-6 :recv_command error

-7 :checksum error

-8 :response error

-98 : para_mismatch error

-99 :impossible error

-102: 1-87H17W timeout

-104 : invalid frame to send

-105: invalid frame to send

-117: can not communicate with the I-87H17W card

-118:the "i_87h17w" is not connectted in the ISASGRAF |0 connection window

-198: answer frame size larger than 283 bytes

-199: HART_ANS_xxx are not internal integers or not assigned with correct network address
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1.5: Test the example projects

faq136_1 Send HART frame manually from Ch.1 of Slot 2, and then receive the ans frame.
faq136_2 Similar as “faq136_1" but convert the received answer frame to 4 REAL value.

faq136_3 Send HART frame and then receive answer frame automatically from Ch.1 of Slot 2 first.
Then switch to handle Ch.2 of Slot 2. And then switch to handle Ch.3 of Slot 2. Then
after switch back to hanlde the Ch.1 of Slot 2, ...

faq136_4 Similar as “faq136_3" but using three I-87H17W cards which are plugged in Slot No. 1, 2
and 3 respectively. Each [-87H17W can process only one channel to communicate with
HART device at a time. It must process channels one by one in turn. That is because all
the 8 channels in one I-87H17W are sharing the same HART chip . However more than
one I-87H17W in different slot No. can process one of their own channels at the same
time.

1.5.1: Test the project “faq136_1" and “faq136_2"

To well test the “faql136_1" project, please must plug one I-87H17W in PAC's Slot 2 and connect its 1st
channel (Ch.1) to the HART device (refer to section 1.1). Then power up the PAC, download the
“faq136_1" project to it, then PC / 1ISaGRAF will show up the below window.

3 .1SaGRAF - FAQ136_1:LIST1 - List of variables =10 x|

File Edit Option: Help

hB @ =M Q]

Commerit
Seconc 24 -
HART _re=ult -1 Result wwhen finizh HART ans, =0; Err, =0 byte count of ans —
Mg Error: Timeout Meszage when processing HART command ! answer
Cimd_court 2 Count of HART command frame been sent
Ans_count 0 Count of HART answer frame been received
byte_cnt_recy 0 Byte count of the current HART frame received
to_zend FALSE Zet TRLUE to send one HART frame
HART _ChD_001 285 HART frame zend to other HART devices, addr= 3001 to 3300
HART_ChMD_002 255
HART_ChMD_003 255
HART_ChMD_004 255
HART_ChMD_005 255
HART_ChMD_00G 130
HART_ChMD_007 150
HART_ChD_005 133
HART_ChD_003 11
HART_CMD_010 10
HART _ChD_011 GG
HART_ChD_012 3
HART_CMD_013 0
HART_ChMD_014 0
HART_CMD_015 0
HART_CMD_016 0
HART_CMD_017 0
HART_CMD_015 0
HART_CMD_019 0
HART ChD_020 ] o
byte_cnt_send 13 Byte count of the current HART frame to send ;I
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Before sending a HART frame, first enter the HART frame data to the variables ( “HART_CMD_001" to ...).
Then remember to enter the correct value to the “byte_cnt_send” . Then set “to_send” as True ro send a

HART frame to the HART device. The following figure shows the sending frame has 13 bytes
( “HART_CMD_001” to “HART_CMD_013")

i
Ele Conol ok Qo REES
G Jp E-:"| (| Fb| & | e W | File Project Tools Optons Help
RUN  allowed=0 current=4 | H] & | m |

Begin: Gk LD get PAC 's Hour Minute, Second

%, ISaGRAF - FAQ136_1 - Global infeger

COptionz  Help

File Edit Tools

_E process HART channel
=101 x|

. ISaGRAF - FAQ136_1:LIST1 - List of variables

Dlﬁ @l File Edit Optionz Help

AN

Booleans |mEQEVSJREﬂ|3]Timers|Messages|FE P p— I:I & | w M 3 | Write inte gerfreal wariable

HART _CMD_001
HART_CMD_002
HART_CMD_003
HART_CMD_004
HART_CMD_005
HART_CMD_006
HART_CMD_007
HART_CMD_008
HART_CMD_009
HART_CMD_010
HART_CMD_011
HART_CMD_012
HART_CMD_013
HART _CMD_014

LHrik ey wWalie

Mame

F:ltlterna:,:tlteger} g::i ggg HART CMD_017 0 warniable byte_cnt_zend
irternal integer : ——
linternaljnteger)[iEBE 255 :iglﬁﬂgﬂg 3 Enternewvalue: | 13 |
[irterral integer ] JOBEC 2585 HART _ChWD_020 0 5

[internal integer]|OBED. |255 | Loy ==y 13 Wiite I Lol | Ul ot
lirternal integer)j0BEE (130 | “end of list 4\ — — —
[internal integer ] |OBEF 150 Secondl 41

[irterral integer] [ABCO 133 HART result -1 Fesult when fini,
[internal irteger](0BC1 11 M= Errar: Timeout Message when
[irternal integer] j0BC2 10 Cmd_count 2 Count of HART ¢
[irternal integer] [0BCS 66 Ars_court ] Count of HART =
linternal jnteger][0BC4 3 bvte_cnt_recy ] Byte court of th
) ) to_send G FALSE Zet TRUE to sen
[internal integer] (0BCS 1] HART_CMD\_EQ*I neE LIADT fumsm mar
[internaljinteger]0BCE | HART WD 002 x|

Step_sEtE * HART step shat 2: 1-87H1 7 O se% 1: receive, init &z 0 *)
000 [internal integer] 3

wvarniable to_zend

| FaLSE | TRUE .I\?

Lok | Urlock |
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Then view the value of the “HART _result” and “Msgl” to see the result of the answer frame. If the value
of “HART _result” is larger than 0, for example the below figure shows 34, it means the received answer

frame is correct and has 34 bytes (HART_ANS_001 to HART_ANS_034).
However If the value of “HART _result” is less than O, error happens.

E_IS&GRLF - FAQ136_1:LIST1 - List of vanables ;[Elil
File: Edit Option: Help
DB& =M Q]
fame Yalue Comment
Howr 11 .
Minute1 38
Second] / 0
HART _result 34 Result when finish HART ans, =0 Err, =0 byte count of ans
Mz Ok Got one HART answer frs Meszage when processing HART command ! answwer
st o
by-'te]:nt_reu:u 34 File Edit Toolz Option: Help
to_zend FALSE
HART CMD_004 255 | | Q0@ |
AART_CMD_Daz 235 Booleans IntegersResls | Timers | Messages | FB instances | Defined words |
HART_CHD,_00 293 e e Co
HART_CMD_004 255 . .
H.&RT:CMD:EIEIS By HART_ANS_001 [!nternal,!nteger] NCES 2h5 HAR
HART_ChD_006 130 HART_ANS_002  [internaljnteger]0CES ZR5
HART_ChD_007 150 HART_ANS_003 [internalinteger]0CET - (2Bh
HART_CMD_003 133 HART ANS 004 [irternsljnteger]|0CES 255
HART_ChD_003 11 HART ANS 005 [irternslinteger]0CES  |255
e = HART ANS 006 [irtermslinteger]0CES  |134
HART ANS 007 [irternalinteger]0CEB  [150
HART ANS 008 [internalinteger]0CEC 133
HART ANS 009 [irternalirteger]|0CED |11
HART ANS 010 [irternaljrteger]|0CEE 1D
HART ANS 011 |[internaljnteger][0CEF |66
HART ANS 012 [irternaljntegerjocFa |3
HART ANS 013 [internaljnteger][0cF1 |21
HART ANS 014 [irternaliitegerjocFz  |p
HART ANS 015 [internaljntegerl[ocFs  |p
HART ANS 016 [irternalinteger][0CF4 |65
HART ANS 017 [irternaljnteger]0CFS  [160
HART ANS 018 [irternalinteger]0CFE  |255
HART ANS 019 [irternalinteger]0CF7 G2
HART ANS 020 [irternaljtegerjocFs |12
HART ANS 021 [irternaljrteger]jocFe  |g2
HART ANS 022 [irternaljnteger]0cFa 197
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To test the “faq136_2" project is similar as the “fag136_1". However the “fag136_2" will convert the
answer frame 's “Data” (refer to the section 1.3) to become 4 REAL value.

Note:

1. The value of the below frame is displayed as Hex. format.

2. The below frame is only for illustration. It may not fit the “Data” definition of your HART device. Please
follow the “Data” definition of your HART device to modify the program of “faq136_2",

[-87H17Wsend: FF FF FF FF FF 82 96 85 OB OA 42 03 00 (13 bytes)

Deviceanswer:FF FF FF FF FF 8 96 85 0B OA 42 03 15 00 00 41 AO FF
3B 0OC 3E C5 37 48 20 41 C8 3F 22 39 42 (C9 8E D1 (34 bytes)

Then the result is as the following.
datal =20.1246 (41 A0 FF 3E)
data2 =0.385187 (3E C5 37 48)
data3 = 25.0308 (41 C8 3F 22)
datad4 =100.779 (42 C9 8E D1)

:;;_ISaGRLF - FAQ136_2:LIST1 - List of variables = | Ellil
File Edit Option: Help
DB@| = M| Q|
Mame Commerit
Second] 24 .#'_,.. =
HART result 34 Fezult when finizh HART anz, =0 Err, =0; byte count of ans
eyl Ok Gaot one HART answer frs Message wwhen processing HART command ! answwer
Crmd_court 1 Cournt of HART command frame been sent
Ans_count 1 Count of HART answer frame heen received
bvte cnt recy G4 Evte count of the current HART frame received
clatal 201246 farmat iz REAL
dataz 0.335187 farmat iz REAL
datal 25.0308 format iz REAL
datad 100774 farmat iz REAL s
10_send FALSE Zet TRLUE to send one HART frame
HART _ChD_001 285 HART frame send to ather HART dewices, addr= 3001 to 3300
HART_ChD_00Z 255
HART_ChD_003 255
HART_ChD_004 255
HART_ChD_005 255
HART_CMD_006 130
HART ChD 007 150 ﬂ
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1.5.2 : Test the project “faq136_3"
If you havn't test the “faq136_1" yet, recommend to play it once (refer to section 1.5.1)

To well test the “faq136_3" project, please must plug one I-87H17W in PAC 's Slot 2 and connect its Ch.1,
Ch.2 and Ch.3 to HART devices (refer to section 1.1). Then power up the PAC, download the “fag136_3”
to the PAC, then the PC / ISaGRAF will show up the following window.

If you just want to test the first channel (Ch.1) only, set the value of the “Max_Ch[2]”" to 1 (it means
only process slot 2 's channel 1) .

This “faq136_3” will automatically send frame and then receive answer from Ch.1 to Ch.3 one by one.

There is a setting called “silence period” which means the time to wait before sending the next HART
frame after a channel 's answer frame is received.  The variable “HART _Interval[0]” to

“HART _Interval[7]” in the “faq136_3" project defines the “silence period” of the Slot No. 0 to 7. Its unit is
ms. Recommend to set it as 100 to 2000 ms. The “faq136_3" set it as 200 ms .

(More about the “Variable Array” , please visit
https://www.icpdas.com/en/fag/index.php?kind=280#751 > 039)

3 ISaGRAF - FAQ136_3:LIST1 - List of variables =10] ]

Fil: Edit Options Help
DB& = M| Q|

Matmne Comment

Second] 15

Mz Ch[2] 3

HART_Slot2_ID[1] 102M

HART _=lot2_ID[2] 10202

HART _=lot2 ID[3] 10203

HART _Step[2] 1

HART e N

NRvE]y . [SeGRAF - FAQ136 3.ST2 - ST program =1

giot?_ File Edit Ophons Help

I RR HS | A s M| QY

data_z

clata_z

dlata_s C#* Current processing Channel numher =)

cata_s ¢* HART _Mow_ChlB@] means the current processing channle Mo. of slot B: i
data_s HART _How_ChL[?] means the current processing channle Ho. of slot 7: 1t

cata_3 HART_Mow_ChITMP_Slot] := 1 ; <= starting from Channel 1 =)

clata_z

data_z

data s C* Command interval, time gap hetween two <commandsanswer) *3

da‘ta:g C* HART _IntervallB] meanz the command interval of slot H: i—87H17.
data_s HART _Intervall?] meanz the command interval of slot = i—87H17W =)
cata_s HART _Interval[THP_S1ot] := 280 ; (= init as 200 ms =D

byte_c

be 0 and_if 3
=end ¢
4

Hame ['alue [Comment

=end of list=
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1.5.3 : Test the project “faq136_4"
If you havn't test the “faq136_1" yet, recommend to play it once (refer to section 1.5.1)

To well test the “faq136_4" project, please must plug three [-87H17W in PAC 's Slot 1, 2 and 3. Then
connect their Ch.1, Ch.2 and Ch.3 to HART devices (refer to section 1.1). Then power up the PAC,
download the “faq136_4" to the PAC, then the PC / ISaGRAF will show up the following window.

If you just want to test the first channle (Ch.1) only, set the value of “Max_Ch[1]”, “Max_Ch[2]” and
“Max_Ch[3]”to1 (it means only process their channel1inslot1,2and3).

This “faq136_4" will automatically send frame and then receive answer from Ch.1 to Ch.3 one by one.

There is a setting called “silence period” which means the time to wait before sending the next HART
frame after a channel 's answer frame is received.  The variable “HART _Interval[0]” to

“HART _Interval[7]” in the “faq136_4" project defines the “silence period” of the Slot No. 0 to 7. Its unit is
ms. Recommend to set it as 100 to 2000 ms. The “faq136_4" set it as 200 ms .

( More about the “Variable Array” , please visit
https://www.icpdas.com/en/fag/index.php?kind=280#751 > 039 )

7. ISaGRAF - FAQ136_4:LIST1 - List of variables -0 x|

File: Edit Option: Help
BB &= M| Q]

Matne Comment

Second] 30 re

hta_Ch{2] 3

HART _Slot1 _ID[1] 101 7. ISaGRAF - FAQ136_4:ST1 - ST program

HART_Slat? ID[1] 1020 — : :

HART Slot3 D[] 10301 Hle Edit Options Help

HART Step[1] 0 B@ He| # = M| Q

:i2$‘g:ﬂ§} 10 {#* Current processing Channel number >

H.ﬂ-.HT:I'lDW_Ch[E] 3 ¢* HART _MNow_ChI[B] means the current processing channl
slotl_resuti[1] AT HART _MHow_ChI?]1 means the current processing channl
slot?_resultl] -1 HART _Mow_ChITHP_S1ot] =1 ; <= starting from Channe
slot3_result]1] -117

data_slot! _1[1] 0 (#* Command interval, time gap betjpeen two Ccommandsan
S:Z—z:ﬁ—g{” g (»* HART _IntervallB@] means the command interval of =lo
data_SIDt1_4[1] i HART _Intervall?] means the command interval of =slo
data:alut?] 1] 0 HART _Interval[THP_Slot] == 2HH ; | <* init as 200 ms =
data_slot?_2[1] 0

data_slot?_3[1] 0 end_if 5

data_slot2_4[1] ]

data_sot3_1[1] 0

[walue [Comment

=end of lizt=
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