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Summary
HART protocol and the SPECTRUM Controls module

Question

Question
How does Spectrum Controls utilize HART protocol in their specialty I/0 modules?

Answer

Hart Protocol and the Spectrum Controls Module
The IF4IH is a four channel isolated module that allows each channel to be configured

independently for either current, voltage, or current with HART communication. The
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1. Current, Voltage, Current with HART Communications

The terminal block layout is shown below:

Figure 2-1
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Note: A jumper must be installed on the terminal block between CH- and CH-iRtn
for all current input ranges.

When the module receives the input from an analog device, the module’s circuitry
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process and therefore does not directly affect the analog update time.

HART protocol and the SPECTRUM Controls module

See the block diagram below.

Figure 1-2
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2. 0nboard HART (FSK modem)

3. Maximum power supply distance rating=38

3.7.6 Wiring Diagram
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Figure 3-7
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4. All current connections must have a jumper between Ch-to Ch(x)-iRtn
5. Factory calibrated
6. Generic profile screen (RSLogix 5000)

Table 4-1(Generic Profile Parameters)

1769 1/0 Module Comm Format Parameter Assembly Instance Size (16-Bit)
Input 101 72
IF4IH Data-INT Output 100 46
Config 102 34
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Figure 4-6
M Module Properties: Local:1 (1769-MODULE 1.1)

Genetal | Connection |
Type: 1769-MODULE Genernc 1769 Module
Rl Local Connection Parameters
Agzembly )
Instance: Size:
Name: |IF41HI:I Iriput: |lﬂl |?2 j (16:bit)
Descrighion: |4 Channel Isolated Input with Output 100 46 = nsby)
HART
Configuation: [102 34 -+ nsby
Comm Format: I st - I J
Slgt: - |
Status: Offfine oK I Cancel Apply Help

7. Addon profile

4.2.1Installing the Add-0On profile

1. Download the zipped file from the Spectrum Controls website and unzip the
file.

http://www.spectrumcontrols.com/pdfs/aboi/SC_1769sc-
IF4IH_DTM_1.0.0.3_Setup.zip

This website uses cookies to enhance user experience and to analyze performance and traffic on our
website. We also share information about your use of our site with our social media, advertising and
analytics partners.

https://support.rockwellautomation.com/app/answers/answer_view/a_id/468417/~/hart-protocol-and-the-spectrum-controls-module

5/24



16/07/2026, 10:06 HART protocol and the SPECTRUM Controls module
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8. Cycle power to the computer to allow RSLogix 5000 an opportunity to register the
new profile to it's registry.

When the dialog screen opens, select the "By Vendor" tab and expand the
Spectrum Controls folder.
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HART protocol and the SPECTRUM Controls module

If4ihMessage

This data type defines the structure for tags used
to send messages to and from the module using
the paging scheme.

If4ihpass-thruMsg

Defines the structure for tags used to send HART
pass-thru messages to and from the module.

PacketO

Defines the data structure for HART packet O.
HART packet zero contains device information for
the connect HART device.

Packet]

Defines the data structure for HART packet 1.
HART packet Tis used to display the four dynamic
variables for the selected HART device.

Packet2

Defines the data structure for HART packet 2.
HART packet 2 is used to display the slot variable
for the connected HART device.

Packet3

Defines the data structure for HART packet 3.
HART packet 3 displays the ASCIl message for the
connected HART device.

Packet4

Defines the data structure for HART packet 4.
HART packet 4 contains the extended status for
the connected HART device.

10. Input data file

The input data file allows you to access module input data for use in the control
program, via word and bit access. The data table structure is shown in the table

below.

Table 6-1(Module Input Image)
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WordBit] 15|14 [ 131211 10] 9 | 8 | 7| 6 | 5] 4] 3] 2] 1] 0
Analog Input Data Channel 0
Analog Input Data Channel 1
Analog Input Data Channel 2
Analog Input Data Channel 3
Time Stamp Value
0S3]0S2] OS] 0S0 Not Used S3[S2[ S1] S0
L3lH3luslosl el H2lwloe2lvulHiluilotlw]lHl un] o0
Pad (16 bit alignment)
HART Packet Data
Message Slave Contral
Message Response Size
Message Response Buffer
Reserved

=)
=l|

o R R o= fon e o] ral = o

ol
4] 4=
=l

Words 0,1,2,3 are the real analog input values

Word 4 is a free running 15 bit clock 0-32767

6.3.3 General Status Bits S0 to S3 (Word 5)

Bits SO through S3 of word 5 contain the general status information for channels O
through 3, respectively. If set (1), this bit indicates an error (over- or under-range,
low or high alarm, or channel data not valid). The data not valid condition is

described below.
6.3.4 Out of Service Status Bits OS0 to OS3 (Word 5)

Bits SO0 through SO3 of word O indicate whether the associate channel is out of
service(i.e. automatic HART acquisition is suspended).
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HART protocol and the SPECTRUM Controls module
Over-range bits for channels 0 through 3 are contained in word 6, even-numbered
bits. They apply to all input types. When set (1), the over-range flag bit indicates an
input signal that is at the maximum of its normal operating range for the
represented channel or sensor. The module automatically resets (0) the bit when
the data value falls below the maximum for that range.

NOTE: If a channel is configured for a voltage type input and an open-circuit
condition is present, the over-range flag bit will be set to indicate the open
circuit condition and the associated channel data word will display the full-scale

value.
6.3.6 Under-Range Flag Bits U0 to U3 (Word 6)

Under-range bits for channels 0 through 3 are contained in word 6, off-numbered
bits. They apply to all input types. When set (1), the under-range flag bit indicates
an input signal that is at the minimum of its normal operating range for the
represented channel or sensor. The module automatically resets (0) the bit when
the under-range condition is cleared and the data value is within the normal
operating range.

NOTE: If a channel is configured for a current type input and an open-circuit
condition is present, the under-range flag bit will be set to indicate the open
circuit condition and the associated channel data word will display the minimum
scale value.
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M Module Properties: Local:1 (1769sc-IF4IH 2.1

Gereral " Cannectian " Module I:-:-nfig.,mti:ﬁl Chanwel Corhigurstion |.d-.|n|rn Configuration | “erdor |

Channel

[ o T o |
C Engole HART l:omrmnnat@

Rerige Typs |4 o 20 md b4 |] Enable SlatVarisbies Mo Sl Vaiishles  as |
_""_-—F’

Dita Fomnat: | EnD Units v ShoiiCeds | Y
Moce Fiter EDHz il 1 Firde o
Sloi 2 Code 0|
Slot 3 Code o

Stz Obfine L Ok, ]I Cancel ] Aopli

11. Add-on profile layout
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7.2.2 Auto Acquisition

When a channel is configured for HART, the module will automatically search and
establish a connection to any HART field device wired to the channel. Once the
module establishes a connection, it will begin to acquire HART data, including
device specific codes (i.e., Manufacturer ID, serial number, etc.), the four dynamic
variables, extended device status, slot variables (if enabled), and any stored ASCI|
message descriptor that may be present. The HART data retrieved automatically
by the module is then displayed in the input image (If4ihOInput.HartData) and is
accessible by ladder logic. The HART data will update, on average, every 3.5
seconds if all four channels are enabled for HART. The module initiates the
connection by sending a string of HART commands to the field device. Please see
figure below.

12. a) Manufacturer ID
b) serial number

Packet 0
1
14 ihd Packe [ X 0] Manufacturer D SINT IDEC |HART device Manufacturer ID
H4inDPacketD[X 0] DeviceType SINT IoEC |HART devies mpe code
IfdindPacketl[X 0] NumPreambles SINT DEC  [Musmumn mumber of preanbies the deviee
reQuDes
H4ih0Packe DX 0] Universal CmdCode SINT DEC JHART Unnersal command set 5.0
If4in0 Packetl[X 0] XmitterRey SINT |DEC |HART Trammitter specific revision
AR Da Aleatily N1 Sudau QUMT T e S R —"
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Packet 1

IT4indPacket! [X 0] HartCommSiatus SINT BiM HARL nr_m':===ﬂ= st by Rafis o appeedix D

If4indPacket fxl:l]_ HartDevStatus SINT BiM 11?:1 device status byt Fefor to appendm D formae

IfAthDPacket [X 0] HarlPV REAL FLOAT |HART Prmary Vaable

IfdindPacket [X. 0] HartSV REE FLOAT |BART Secondary v st

Ifdind Packetl [X,0] Hart TV REAL FLOAT |HART Tertiny Vauble

IfdihdPacket! L 0] HantFyV REAL FLOAT [HART Foutth Varuble

ITdihd Facket! [X 0] HanPVUiInis SINT DEC HART Prmary Vanble wuts oode

Ifdihd Packet! [X. 0] HartSViinits SINT DEC HART Secondary Varzable untti code

IfdindPacket! X 0] Han TV Units SINT DEC FART Tustiay V mabk it code

If4indPacket [X.01 HHHFVUNE SINT E&E{: HART Feuh Varablewnst code

IT4ihdPacket! [X 0] PV _Assknment SINT DEC [HART Panmsy Vieabl sods

I1dihdPackel [X 0] SV Assknment SINT DEC HART Secondan Vanbie code

Ifaih0Packet [X.0} TV Assignment SINT DEC _ |PAKT Tutimy Varisbin code

IT4ihdPacket 0L FV_Assignment SINT DEC HART Foumh Vazable code

Ifaind Packet! X 0] Rangelow REAL FLOAT |Low transmatter range for analog signal in
P e T R

I14indFacket! [X 0] RangeHi REAL FLOAT |High transmitter range for analeg signal m
ST AT TS (buls

It4ihOPacket] [X.0] Pad SINT[4] DEC Packetpad (12 bat ah groment )

Packet 2

X mpresent s he modue channed number (D1o3)
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Tag Name Diata Tvpe |5I.'I|I'I! Description
If4indPacket? Packet2[ 1] |NA Two dimensional array containing packet
2 data for all 4 channels,
[f4iha PEEEEE[KG!' Packet2 |_N.ﬂ. Packel 2 data for channe X
[fdindPacket2[X 0l HanChannellD INT BIN |Bix Oro 3: Chamnel number (0 = 3).
Bit4: SearchingTntializing HART device
Bit 5: HART commumcation failure or
device not found
Bit 6: Passtwough message pending (ready)
Bit 7. Unused (0)
Bit 3to 10: Packer ID
Bit 11 thiough 15; Unused
IfdindPackel2[X 0] Skk0Data REAL Fioat [Variable for slot 0
it4indPacket2{X 0] Skot10ata REAL Float [Vanable for slot 1
IfdindPacket2[X 0] Siot2Data REAL Float |Vanable for slot 2
IT4indPacke2[X 0] Skt3Dala REAL Float |Vagable for slot 3
Ifdihd) Packe2[X. 0] SkotOUnils SINT DEC Skt 0 unuts eode
It4in0Packeta[X 0] Skot1Units SINT DEC |Slot 1 umits code
IT4ihd Packe2[X, 0] Skot2 Uini &5 SINT DEC |Ska 2 mmurs code
If4ih0 Packet2[X 0] Slot3Units SINT DEC |Slot 3 units code
i) Packe2[X 0] SitDAssignment SINT DEC |Skht 0 varisbie code
IfaindPacket2[X 0] Skot1 Assignment SINT DEC |Siot 1 variable code
H4ihdPacke2[X 0] Skob2Assignment SINT DEC |Shi 2 vanable code
If4in0Packet2[x 0] SkotdAssignment SINT DEC |Slot 3 vanable code
4indPacket2[X 0] Pad SINT[12 DEC [Packetpad
Packet 3
Tag Name Data Tyvpe  |Style |Description
Ir4indPacketd Packetdp, 1] [NA  |Two dimensional amay contaEning packet
Jdalafor ald channals.
14 w ol Packetd MA  |Packel 3 gata for channel X
If4indPacket3[X.0] HarChannellD NT Bi  |Bags(tod Channel number (G- 3)

Bz 4 SearchmgImnalzing HART device
B 5: HART commuies ation Silire of
device not found

R & Pas-thronrh meccsos nendime £ead

This website uses cookies to enhance user experience and to analyze performance and traffic on our
website. We also share information about your use of our site with our social media, advertising and

analytics partners.

https://support.rockwellautomation.com/app/answers/answer_view/a_id/468417/~/hart-protocol-and-the-spectrum-controls-module 14/24



16/07/2026, 10:06 HART protocol and the SPECTRUM Controls module

Packet 4

Table 7-5 (HART Packet 4)

Tagz Name Data Tvpe  [Style [Description

ITaihdPacketd Packet4[d.1] [MA  |Two dmensional array containing packel
4 data ©or all 4 channgls.

Ifdihd Packeld [X 0] HatChanneliD INT |BIN  |Bis 0t 3: Channel pumber (0 = 3).

Bit4: SeachingImtializing HART dence
Bit 5: HART commumication faihwe or
device not found

Bit & Passhirough message pending (readv)
Bit 7: Unused (0)

Bits 810 L0 Packer ID

Bit 11 through 15: Unused

If4indPacketd [ 0] Date SINT]3] |DEC |Stwored date in the field device

ItdindPacked [X. 0] Final AssembiyMumber SINT]3] DEC |The final assembly mumber is used for
identifying the maenals and electromces that
comprise the field device

If4indPackets [X 0] ExtencedStalus SINT[24] DEC |The extended stms retirned by HART
command 48
Ifaih0Packe W[ 0].Pad SINT[3] [DEC |Pad 32 bit aliznment

[
X mpresents he modue channel number (D10 3)

Controller tag input table

Analeg Input Data Channel 0

Table 7-7 (Alodule Input Table) _

Analog Input Data Channel 1

Analog Input Data Channel 2

Analog Input Data Channel 3

Time Stamp Value

053] 052] 051|050 Not Used s3] 82 51

L3 | H3JU3| O3] 12 JH2 | u2]o2] L1 JHIJU1]oO1] LO]|HO]UD

Jﬂmmhwm_.m

Pad (16 bit alignment}

-1

T | HADT Darlat Data
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HART protocol specifies a message structure as follows:

Figure 7-11(HART Message Structure)

Start

Preamble Character

Address  Command Byte Count Status Data Checksum

Note: The HART protocol supports two different formats, long and short frame.
Older HART instruments (up to HART revision 4)used a short frame format. In
this format, the address of the slave device is either 0, for non-multidrop
devices using the 4-20mA current signal, or 1-15 for multidrop devices.

Preamble
The preamble consists of three or more hexadecimal FF characters(all 1s) allowing

the receiving modem to get its frequency-detection circuits synchronized to the
signal after any pause in transmission.

NOTE': The preamble does not need to be included in the HART message when
using the module specific pass-thru command. The pass-thru command already
includes the preamble.

Start Character
The start character ina HART message has various values, indicating which frame

format is being used, the source of the message, and whether a field device isin

hitwmt mmnmadaA Tha mamallhla AdaflvnitliammAa AmvAa Ak aidiiin Tn bl a balhla kAalAaL.,
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Slave to master 06 (Hex) 86 (Hex)

Burst mode from slave 01(Hex) 81(Hex)

Address
The address field contains both the host and field device addresses for the

message. These may be contained in a single byte (short frame format) or in five
bytes (long frame format). Since the module presently only supports the long
frame form, we will omit the discussion of the short frame form. In either format,
the single-bit address of the master is the most significant. Only two masters are
allowed for example, a control system and a hand-held communicator. The most
significant bit of the address field differentiates these two hosts. Primary masters
such as the I[F4IH use address 1, and secondary masters such as handhelds use
address 0. Please see figure below.

Figure 7-12 (Long Frame Address)

Byte O Byto 4
T L
’ Device Type Urigus Device ldentifier

1 1

L Least Sigraficant Bits of Mamutacturer ID
Figld Device in Burst Mods

Master Addroce
0 Secondary L1astar
1 Frimary hMas ter

~
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reply.

There are three categories of commands: universal commands, which all HART
devices must implement; common practice commands, which should be used if
the particular function is provided; and device specific commands, which are for

function more or less unique to a particular slave device.
Byte Count

The byte count portion of the message contains an integer value representing the

number of bytes that form the remainder of this message excluding the checksum.

In other words, the byte count determines the length of the data and status.
Status

Statusisincluded only in reply messages from a slave. It consists of two bytes of
bit-coded information. The first byte indicates communication errors, if any.
Otherwise if communication was good, this byte may indicate the status of the
received command such as a busy device, or acommand not recognized. The
second status byte indicates the operational state of the slave device. A properly
operating slave device will have both status bytes set to logical zero. The meaning

of the individual status bits can be found in Appendex D.
Data
This portion of the HART message contains the data, if any, for the command. Not

all commands or responses contain data. For those that do, up to 25 bytes can be
included. Data may be in the form of unsigned integers, floating point numbers, or

APl ~rharartar etrinne Tho niimhar nf hvitae nf Aata and tha Aata farmat iicad far
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further check on transmission integrity, beyond the parity check on the 8 bits of
each individual byte.

HART protocol command set
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0 Raad uniquo nene Byte O "254" (expangicn)
identiligr
Byt 1 masifactune? icentificaton codae
By 2 mir's covica typa code
Byte 3 number of preambies
Byte & urlyarsal command revision
By= 5 transmishar- specific emd mvasion
Bz 6 Soltwars revaion
Bys 7 hardwass rovision {H;I
By & device luncion flags (B
Bida 9-11 davice ID nunber
1 PRead none a PV unils code
\-M"Tm m 14 primary varobia (F}
2 Raad cuneni end nang Bylo 0-3 currant (mA) ﬂ
percont of ranga Byle 4-7 paicail ol range F
3 Raead curmerd and nona mg—a ;.:mrt () (F)
fowr (predatinad) s cose
dmnsmi.: varisblas Byto 5-8 tmary vasabie (F)
Byie 9 units coe
Bybe 10-13 second variable i
Byt 14 TV unia code
Byte 15-18 thad vanable (F}
Byte 13 FY unita oot
Byt 20-23 fourth variatle {F
&  Wirite poling addr Byte 0 peliing address as in command
11 Plssd wvigue el Byta (5  tag [A) a2 command 0
nsaociated with tag
12 Poad massage nome Byte 023 issAg e (]
. e Dath  Shor A
r,
Byte 16-20 date ()
14 FRoad PV sansor it Bylw 0-2 senso sevial nomber
Infgrmation Pyte 3 wmnils codde for sensar limits
and min apan
Hyte 47 RIS BaTiaor (imis {F)
Byta B-11 lowar sensar Bmit {F)
Byte 12:15 mirimoeT span {F)
15 Aead outpui none Byta 0 nlasm salect code B T
information Byta 1 franster funclion codo
Bywa 2 PY/range units code
Byio 36 UPCe! rEnga value iF
Byle 7-10 o range v (F)
Byt 11-14 damping valus {sac) iF)
Byte 15 write-protect code
Bya 16 private-iabol distributor code
18 FAead final nong Bvio 0-2 final assombly numbsr
assombly numbor
17 Wit message Byte 0-23  message Al
18 Writa tag, Byto 0-5  tag A as in command
[ PR PN Boan & 4% R L TAY
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COMMAND NUMBER

HART protocol and the SPECTRUM Controls module

DATA IN COMMAND  (TYPE)

DATA TN REPLY

(TYPE)

33 Fead iransmilter Ryta 0 transm, A coce ioe ol O Ayt O Iranamitiar var. cote for siof 0
waria bles Byts 1 transm. var. code for shol 1 Byte 1 uniia coda for slol 0
Byta 2 transm. Yar, code for alot 2 Byto 2.5 variaok for slal O (F)
Byta 3 trangm, var. codo hor st 3 Byio & ransmitar var. cooe Tor ¢iof 1
Byte 7 units coda or siot 1 |
Vruncated after lasl requestsd | Byle 817 variable lor siat 1 (F)
e
Byte 12 transmithar var. coda lor siof 2
Byte 13 units coda for slet 2
Byte 1417 wvariable for sk 2 (F)
Byte 18 rasamither var, code 1or glot 3
Byto 19 vt coda lor skl 3
Byte 20-23 varlable for slod 3 {F)
{lonn maalen] alter las | semguesied
warlahla)
34 Write damping Byte 0-2 damping value (sec] {F) 04 in command
walug
35 Writs range values Byte 0 TANQE wits code &5 In command
By 14 U g valua L]
Ryte 5-1 reamE FRNG#R Galas {F)
35 Set uppes rangs g nona
wilud (= push SPAN
cution]
a7 Sl lower ranga O nons
walod (m push FJERD
bulion)
a8 Rcost ial-ta - ] nang
“condiguration
changed flag
28 EEPROM contral Byts O EEPROM eantral anda a3 in command
(0 = burn EEPROM,
1 = popy EEPROM 12 RAM)
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HART protocol and the SPECTRUM Controls module

A Ermerged fowd

Byiw 0-3 CHTIETE T (LR iF) s i wnesad
current moda (0 = @xit the mode)
41 Perorm iransmilter nona nomo .
20l teal
42 Perloim masier none nong
reant
48 el PY im0 -] (51
a4 Wrida PV units Byie FY uniéa code &3 In command
45 Trim DAC zero Byle 0-3 measured currant (mA)  [F) a8 In command
46 Trim DAL gain Bybe 0-3 measured currant (mA)  (F) as in command
47 Wrila tromafar Byia 0 ransfar funclion coda & In command
function
48 Regad additional e Biyle 0-24 ndeRlional slaius
Iransmilier slalus
49 Write PV sensor Byl 02  sensor senal nUMSer &g In command
sorial number - EETR | 2z o =
50 Read dynamic (1Fe p ] Biylar O BV transmitier varinble code
variahie Biyle 1 SW tranarnitier varinhle code
AAsigNmants Byla 2 TV transmetier variable codo
Byla 3 FV transmitler vanasie oodo

COMMAND NUMBER
AND FUNCTION

DATA IM COMMAND (Y

DATA IN REPLY {TYPE)

61 Write dynamic Byte O PV trangmiter varable code
vinriabie Byle 1 SV ranamilter varabie oode
| assigrimanis Byta 2 TV transmitter varable coda
Byta 3 FV tranamdter varable o
52 Saftransmiter By O trangreiitor varable code 2% In command
| vartabio zoro
I B3 Write tranormither Byta O Iramarrilier variables cods | LERLN 1t L
varlabde unis Bym 1 Iranamilier war, wnils code
54 Faad transmibier Byt O ransmitiar variacio code Byto 0 tranyrrilier varisbie code
vaniable Eyle 1-3 ransm, var sensor serial numbes
informalion | Eyto 4 transm. var. kmits unis code
Byte 58 transm. variaths uppar limit IF)
Eyta B-12 tranam, vanath Iowos imit F}
| Byte 1316 transm, var, damping vk [eoc)(F]
= — - 1
55 Wirkte iransmitier Eyte O frenamister vanabio coda a% In pommii
wnrinbio damping BEyto 14 fransmator vanabie
wakis damping vabue (sec {F]
56 Write tranemkive Bylw 0 transmiitar varabis cods I A% in SHMMAnRD
variable sensor Bym1-3  tranamiller varable sensor
swrial number serial nuTmber |
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16/07/2026, 10:06 HART protocol and the SPECTRUM Controls module
I ﬁé;;r;t made oo_'nml Byta 0 burst mode control code a8 in command
(0 = exil, 1 = enter)

FY unite codo
PV vilug {F}
SV unite code
SV valus {Fy
TV unils coda
TV walus iFy
FY uning codia
FV valug F

| 110 Read all dynamic -
varianies

TR

Cata tyoes:
A ASCH string (packed 4 charactors par 3 byies)
B Bit-mappsd Bags (b 0 = mutticonsor dovice; o | = EEFROM conirol requined)
0 Daie (day. month, yoar—100G)
F  Floating pain! (4 bytes IEEE 754}
H Infegers oo yyy (e = Barwang rov., ¥yy = physical signaling code)
Unmarked loms a0e 5-, 16- or 24-Dit infogors

Attachments
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