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<?xml version="1.8"?>
=l<FrameAlystRecords>
= <Header>
<FrameAlystVersion>7.4.2¢/FrameAlystVersions
<SessionInforFrameAlyst 7.4 for Hart[Data:Test-4.frax]</SessionInfo>
<Number0fFrames>6</Number0fFrames>
<TimeAndDate>23.07.20814 23:18:48</TimeAndDate>
</Header>
=l <Frames>
= <Frame Number="o@@e8" >
= <RawData>
<Properties StartTime="48683431" EndTime="48683569" NumberOfBytes="15"
<FrameBytes»>255,255,255,255,255,138,189,253,1,2,3,8,8,194,255¢</FrameByt
</RawData>
= <AddInfox
<HeadingComment>Script: CMD(@) / NO DATA</HeadingComment:
</AddInfox
</Frame>
= <Frame Number="00881">
= <RawDatar
<Properties StartTime="48683581" EndTime="48683923" NumberOfBytes="38"
<FrameBytes>255,255,255,255,255,134,189,253,1,2,3,0,24,0,41,254,253,253
</RawData>
<AddInfo />
</Frame>
=] <Frame Number="@@082">
= <RawData>
<Properties StartTime="48684825" EndTime="48684163" NumberOfBytes="15"
<FrameBytes>255,255,255,255,255,13@,189,253,1,2,3,1,8,195,255</FrameByt
</RawData>
= <AddInfax
<HeadingComment>Script: CMD(1) / NO DATA</HeadingComment:
</AddInfox
</Frame>
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Introduction

When the development of FrameAlyst was started it was mainly
targeted to simply monitoring Hart frames to detect errors in
the device implementation.

Later the tool was expanded to use the HartDLL for the
emulation of a master function.

In the recent years also a slave emulations was introduced.
While in the latest implementation either a slave or a master
emulation was available today the new FrameAlyst is supporting
both functionalities at a time.

There are two versions of FrameAlyst available. The user
version is providing only master functionality and is used to
debug Hart installations for process automation.

& User Version

& Developer Version The developer version is providing much more function than the
user version, such as a slave emulation, sending special frames
and commands, trigger functions, filtering and scripting.

Functions Overview

The main features which are supported by FrameAlyst are the
following.

e Full support of Hart 7.4

» Master emulation

« Slave emulation

» Slave DLL interface

« Trigger functions

» Filter functions

» Scripting

« Command data decoding

e Storing recorded data

« Test and diagnostic functions
« Integrated services

* Coding and Decoding

« Data syntax editor

« Data logging in xml-format

FrameAlyst 7.4.2 / 27.04.2015 Introduction -1
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Operation Overview

The handling of FrameAlyst is based on tabs rather than menus.

Clear all buffers and start

new monitoring session.

Repeat last activity.
slave.

Show and hide the emulated ‘ |

| Switch monitoring on/

off.

Hide tabs display to have
more space for frames.

Show users manual.

N

Bl FrameAlyst 7.4 for HART

N

I_X =

Record Off  HideTabs  Info

Poll Address: I,\_un vl

Baudrate: |1200

Link Rale: IPI'iITIET)' vI

V¥ Master [V Slave

-

View

Show Slave Clear Display lot Set
File ”m| Commands | Trigger/Fitter | Services | Slave | Cptions | Test/Diagnostic |
Operation Communication Hart Behavior
¥ Record Com Port: m Preambles: m

[ Preambles [ Frame Numbers
v Address

W Timing

¥ Decoded Data

¥ Status Details

8

Indication of recording.

Com port status.

Number of recorded

Trigger status
indication.

frames.
Display Items (Frames)
Delimiter of the frame.
First character:
Frame numbers L = long address
) S = short address
3 character frame type
T
Fra /7.4 for HART STX = master request (== % |
gg:é - Sarvs(te response Show Slave Clear Display User Cmd Record Off Hide Tabs Info
=hul
File it Commands Test/Diagnostic
| ~ |Last character: | |
Ops i [ Communicall P = primary master address [ e
¥ R Comfl S = secondary master address | < | M P ¥ Frame N
Poll Lddress: LinkRole: |Pimary  w| | | ™ Address ¥ Decoded Data
Baudra) - ¥ Master ¥ Slave ¥ Timing ¥ Status Details
1 ~==>8STEP|FF FI FF|0Z|80 ICmd O] 0| 82| 2
S2< ==
2 35>5ACKP|F. EF FF FFlO6|80 |Cmd O124| 0|00000000|254/Man250/Devl/S PAs/Hart7/Tx1/5wl/Hw0/FLO0ODO0OO00O/]
MinPArap:5/MaxNumlVs:6/CE£gqChCnt:2096/ExtDevStat000(
ManulID:0xFAO1l/LabDistID:-0000/Profile-1|05]
308<
3: 2Z35-LSTXP|FF FF FF FF FFIBZ|BA 01 12 34 58|Cmd78| 3| |Mum requested cmds: 2
n . - Cmd: 15 / ReglLen: 0 =
Timein mssmceend of ol o Mo 2
previous frame. RegData: 01 02 FA FAIZSI
211<
4: E[\>*LACKFP|FF FF FF FF FF|8€6|BA 01 12 34 5€|Cmd72(40| 0|00000001|Ext Dev Status: 00000001 / Num response cmds: 2
Cmd- 15 / RaplLen: 18 / RapCode: 0
RapData: EF 00 20 48 00 00 00 00 00 00 00 00 OO0 00
Cmd:- 33 / Rsplen: 12 / RspCode: O
RspData: 01 20 42 48 00 00 02 20 42 90 00 00|44|
48
< | 1
) -

]
Time duration of the framei
ms.

Preamble bytes

Address: 1 or 5 bytes

Response code.

Length of

Command response data.

FrameAlyst 7.4.2 / 27.04.2015

Device status.

Check byte
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Functions and Settings
File
Load recorded frames
from file.
Start ngév$S| m;‘nitori ng meAlyst 7.4 for HARY _nlx]
. Show Slave Clear Display Cmdl Short Record Off Hide Tabs Infa

il Home | Commands |

\er/Fitter | Services | Slave | Cptions | Test./Diagnostic |

Exit FrameAlyst. KDisplay 1 [ FragFile 7 - Print / Print all frames. |
L] [ New |[|[Load || |[Himl | [au H
Select al frames. ;
et {sokar || [soe | Print slected fraes
only.
Store recorded framesin I/ Show the framesin the
afile.
J *>55TXP|FF FF FF FF FF|0Z|80 standard browser. 182 | 2FF -
101«
2z 12>SRCEF|FF FF FF FF FF|0&|20 |Cmd O|Z4| 0|00101001|FE FD FD 05 O7 01 00 00 00 01 C
306< Cold Stert, Prim Var Limits
gz T780>L5STXP|FF FF FF FF FF|8Z|BD FD 01 0Z 03|Cmd 1| 0| IC3|2FF
13B=<
4: &l>LACEF|FF FF FF FF FFI86|BD FD 01 0Z 03|Cmd 1| 7| 0100101001120 42 5D AB 0Z|7F|
185< Cold Start, Drim Var Limits _l;l
4 | 3

21 COM 4 | Monitoring active | Master and Slave Emulator active | Switch record off to stop monitoring.

&) oooooos T &R

The frames are still stored in the format which was used in the
past. However when saving the frame data you may also select
an xml format or html format.

Store in Xml and Html Format

-

[ B8 speichern unter | 52 || If you select the file
(I [ < 01-HortTools74 » 186 » Test - [49 || Test durchsuchen 51| extension .frax, the
- frames will be strored in
Organisieren » Meuer Ordner f= - @l
. xml format.
S Fatnten * Name Anderungsg .
e [ o Alternativly you may also
B Desktop i= || Testfrax 17.07.2014 1
5 Downloads = e P o1 | choose an html format as
E Zuletzt besucht || Test-3frax o141 | a documentation of the
|4 Recently Changed || Test-4frax 17.07.2014 1 debug session.
M Desktop An example of an xml
i Bibliotheken output is shown on the
- following page.
_*] Dokumente
Bromor- = [l in r
Dateinarne:  Test-4.frax -
Dateityp: | Xml Files(*.frax) .|
«  Ordrer ausblenden Speichern ‘ l Abbrechen ‘

FrameAlyst 7.4.2 / 27.04.2015
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Xml Format Example

<?xml version="1.8"2>

<FrameAlystRecords>
<Header>
<FrameflystVersion>7.4.2</FrameflystVersion>
<5SessionInforFrameAlyst 7.4 for Hart[Data:Test-4.frax]</SessionInfor
<Number0fFrames>6</NumberOfFrames:
<TimeAndDate>23.87.2014 23:18:48</TimeAndDates
</Header>
<Frames>
<Frame Number="@@@00":>
<RawData>
<Properties StartTime="48683431" EndTime="48683569" NumberOfBytes="15" WasGapTimeQut="False" ClientTxFlag="True" IsValidFrame="True" />
<FrameBytes>255,255,255,255,255,138,189,253,1,2,3,8,8,194,255¢/FrameBytes>
</RawData>
<AddInfo>
<HeadingComment>Script: CMD(@) / NO DATA</HeadingComment>
</AddInfo>
</Frame>
<Frame Number="88801">
<RawData>
<Properties StartTime="48683581" EndTime="48683923" NumberOfBytes="38" WasGapTimeOut="False" ClientTxFlag="False™ IsValidFrame="True" />
<FrameBytes>»255,255,255,255,255,134,189,253,1,2,3,0,24,8,41,254,253,253,5,7,1,0,8,8,1,2,3,5,6,12,24,1,250,1,8,8,1,238</FrameBytes>
</RawData>
<AddInfo />
</Frame>
<Frame Number="28002">
<RawData>
<Properties StartTime="48684825" EndTime="48684163" NumberOfBytes="15" WasGapTimeQut="False™ ClientTxFlag="True" IsValidFrame="True" /»
<FrameBytes>255,255,255,255,255,13@,189,253,1,2,3,1,@,195,255¢/FrameBytes>
</RawData>
<AddInfo>
<HeadingComment>Script: CMD(1) / NO DATA</HeadingComment>
</AddInfo>
</Frame>

Regarding Html format you may either store the records in an
Html file or click *html’ in the print functions. The print function
for *html’ is opening your standard browser directly to display
the frames.

Html Output Example

21 K\__HartToolsRD\02_Projects\01 © = ) || &

Framedlyst 7.4 for Hart[D... |

i;:}] B ~-= @ ~ Seite v Sicherheit = Extras ~ ﬁv

HartTools Version: 7.4.2.0
Date: 23.07.2014 / Time: 23:31

Script: CMD(8) / NO DATA
1: ---3LSTXP|FF FF FF FF FF|82|BD FD @1 82 03|cmd €| @
No Data
1383 |C2|3FF

2:  12>LACKP|FF FF FF FF FF|86|BD FD @1 82 83|Cmd e|24| @|eelelsel
Data: FE FD FD 85 07 @1 @9 82 02 @1 @2 03 85 @6 BC 18 @1 FA 01 00 29 1
342> |E6| |Result: Cold Start, Prim Var Limits

Script: CMD(1) / NO DATA
3: 1823LSTXP|FF FF FF FF FF|82|BD FD @1 82 @3|Cma 1| @
Ho Data
138> |C3| 3FF

4:  B23LACKP|FF FF FF FF FF|86|BD FD @1 82 63|Cmd 1| 7| 882181801
Data: 26 43 13 E5 1D
189> 61| |Result: Cold Start, Prim Var Limits

Script: CMD(18) / DATA(Pasc6;TIC128 ;Pascl2;DESCRIPTOR 317;7;114)
5:  99:LSTXP|FF FF FF FF FF|82|BD FD 01 82 @3|cCmd18|21
Data: 58 98 F1 CB 83 20 18 54 C3 48 94 14 3D 28 208 2 88 28 11 @7 72
331> |A3| 3FF

6: B1>LACKP|FF FF FF FF FF|86|BD FD @1 82 83|Cmd18|23| 8]811816811
Data: 58 98 F1 CB @8 20 18 54 C3 48 94 14 3D 256 2@ B2 @8 20 11 47 72
3333 |CE| |Result: Cold Start, Var Limits, Prim Var Limits

End of Records Output

FrameAlyst 7.4.2 / 27.04.2015 Functions and Settings-4
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Com port: 1..254
Address: 0..63 Preambles: 0..22
Baud rates: 1200, 2400, 4800, Master: Primary, Secondary
9600, 19200, 38400, 57600, [
115200 \
f TS
FrameAlyst 7.4 for HART / \ / |=[=] = |
ShowSlave  Clear Display Burst \M HideTabs  Info
File ||Start | Commands | Trigger/1 Services | Slave | ions | Test/Diagnostic |
Operation —— |~ Communication i~ Hart Behavior - T View - fOptIOI’lS for the display of
rames.
™ Record Com Port: {COM - Preambles: IE_Z! [V Preambles [V Frame Numbers
Poll Address: !A_Dﬂ "I Link Role: IF‘r’u‘nary vI v bddress W Decoded Data
Baudrate: [1200 = 1" Master F; Slave [V Timing [V Status Details

ManulID:0xFAOL/LabDistID:0000/Profile-1| 05|
0&<
5*LSTHP|FF FF FF FF FFIB2|B& 01 1z 3

|Hum requested cmds: Z |

Switch record on/off fm- 15f Deglens ol
Cmd:- 33 / Reqlen: 4
RegData: 01 02 FA FR|Z5| -
FARE -
o | / I | b
@) COM1 | Monitoring stopped | Master and Slave Er\/ adnre| Switch recordé\ \ntmue manitoring. @ 0000005 T Q)

FrameAlyst 7.4.2 / 27.04.2015

Activate master functions | |Activate slave emulation

Functions and Settings-5
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Repeat most recent List of additional
activity cyclically or commands.. Selection of anew slave
once. poll addressis required
- for command 6.
Sending acommand
works only in master
emulation mode.
TN
Ilneﬁ\lyrt 7.4 for HART \ =& ® |
Show Slave Clear Displ Burst Record On Hide Tabs Info
File | Start ||Commands‘ Trigger/Fitter | Servi | Slave | Ciptions | Test/Diagnostic |
Repsat — |'"Send Command {
I~ cyelic |[cma0 | [Cmd15 [foma1s -] [cmd3s |[cmd36 |[cmas  [[a-0 -] [Cma2i | EditCmd21 |
[ Burst | ||Cmd1 | [UserCmd | [EditUsercmd | [Cmd42 | [cmd37 | [Cmé3 | [EgitCmd® | [Burst || Edit Any Burst |
[ : :
|[emd3 | [cmate | [Edtcmate |[Cmdss ] [ema11 || Edtcmd11 |[xCmd | |Editxcmd |
! A\ |
211= -
a: &1>*LACEP|FF FE FF FE FE{BG6|BA O 24 56 |Cmd7E8 40| O]|00000001 |Ext Dev Statug: 00000001 7 Mum respon/ B cmds:: 2
Cmd: 15 / Rsplen: 18 / RspCode: O
S‘?mecommands RspData- EF 00 20 48 00 00 00 00 00 00 00 00 00 ¢
require request data to Cmd- 33 / Rsplen: 1Z ¢/ RspCode: O L.
be edited. RspData: 01 20 4Z 48 00 00 02 20 42 00 00| 44| i
485 Erim Var Limits
5:995539>1BCEP|FF FF FF FF FF|EBl|FA 01 12 34 56|Cmd 3118| 0100000000 |Cure-22 mA/BV 1: 1 —f—/BV 2: 2 um 14| -
‘| T / b
&) COM1 | Monitoring stopped | Master and Slave Emulator active | Switch record on to continue manitoring. @ / T @
5 ] A
Support of the extended
command (16 bit)
requires editing.
Tri Fil
rlgger/ I ter Filtering is used to suppress the display of
certain frames. However, recording is still
Regarding the device continueing in the background.
- - status triggering on
Switch off trigger. single bitsis possible.
7
(s | ™
Bi¥ FrameAlyst 7.4 f /T I / \ / =B8] % |
Show Slave Clear ay User Cmd Record Off Hide Tabs Info
File | Start | mands .|Trigger,-'Fi1ter | 5 | Slave | Options | Td //Diagnostic |
Trigger — Filter
¥ Activated () Vonomds 9 [78 C yErr @ | | T Use Filter Commands | |1B [ Jabber Bytes
[Refresh || OFf | OnRses I [OedD 20| | |Refresh | 1 PrimMaster [~ Scnd Maste
[Refresh || 1 | [Refresh | im Maste aster

Pre/Post: I1|} On-Siztus [ i!'l.mcoot

nTeE2 [T ‘l_BLErsts[\l_F{equests [~ Responses

¢ 35>5ACKENS= Number of pointsto be

Refresh the display. ShOWf;rt]J:ft?irgeg(aarnd after

B<

3:17076>L5STHE|FF F

21l1=<
4:

BS>LACEP|FF FF - FF FF G|BA 01 12

|Cmd OJ24| O0]00 1254,/ Man250/Devl/5 PAs/Hart7/Txl/Suwl/E &

Refresh the dlsplay thsp:EIMaxNumD\_)'s z8/CEgChCnt : SQSEf’i
uID: 0xFA0L/LabDistID:- 0000/ Profile:)

34 Salcmd78] 3| [Num requested cmds: Z
LTmd:- 15 / Reglen: 0O
Cmd- 33/ ReglLen: 4
Reghata: 01 02 F2 FR|25|

m

34 56|Cmd78140| O]|00000001|Ext Dev Status: 00000001 /f Hum respor
Cmd-: 15 / RapLen: 18 / RspCode: O
EgpData: EF 00 20 48 00 00 00 00 00 C =

| r

Thetriggered frameis

marked.

FrameAlyst 7.4.2 / 27.04.2015
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Services

Services are some more complex functions as only sending a
command.

B3l ErameAlyst 7.4 for HART (=[E@] = ]

Show Slave Clear Display Cmd 2 Record Off Hide Tabs Info
File | Start | Commands | Trigger/Fitter ||Senrices | Slave | Options | Test/Diagnostic |

Manag Standard Script
[Tougle Burst Mode | [Edit/SctLongTag | | | [Read DeviceData || |[Lod | Name: @
[SetPoll Address | [Activate Hart67 | | |[SetTagiDsciDate || ||Sove | [Watkers

Search Device [ 5et Range || |[Run ] |[Edit |

92«
12>SACEP|Cmd 0|24| O|01|FE FA 01 05 07 01 01 00 00 12 34 56 05 06 OC 18 01 FA
20e<
$5555>LSTEP|Cmd 2| O] 14B|
125<
62>LACEP|Cmd 2|10| 0102141 97 BB BO 42 BR CA 43|DB|
216<
€ 1

2] L) L)

1 m_ |

W

The services are only working if the FrameAlyst is using the
master emulation.

Toggle Burst Mode

Set Burst Mode | J

Current Burst Mode: |OFF

MNew Burst Mode: ION vl \wirite |

‘wirite Response

oo

Mo Command-Specific Errors

Cance | Read | Bt |

Setting Burst Mede Done,

This service is handling command 109.

Set Poll Address

Set Slave Address | J

Current Address: ID
New Lddress: Iﬁ_ﬂﬂ 'I Set |

‘wirite Response

o

Mo Command-Specific Errors

Exit

Setting Address Completed.

Set slave poll address is handling command 6. Note: Hart5 is
only supporting addresses 0..15 while Hart 7 has a range of

0..63.

FrameAlyst 7.4.2 / 27.04.2015 Functions and Settings-7
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Search Device

Searching for a HART Device &= |

TryingMdress:] 1]

CENCE I Try Again ‘ Exit l

Found Device at Address: 0 |

This service searches for slaves in a range of poll addresses
from O to 63.

Edit/Set Long Tag

Set Leng Tag [ Z& |

Tag Name: !my—device

cmoet | ESENN | o< |

The long tag is an iso latin-1 string of a length of a maximum of
32 characters. If it contains less than 32 characters it is
terminated by 0x00.

Activate Hart 6/7

There is no form provided which is used to realize this mean.

The service is using commands 7 and 6 to signal the slave
device that a Hart 6/7 host is connected.

Read Device Data

Read Device Information [ 2 |

IF Primary Vaniable: m C
|1— Secondary Variable: W -
Preambles Reguired: |5— Tertiary Variable: W -
IT-"—
|1_

Manufacturer 10:

Device Type:

HART Revision: Quarternary Variable: INot Used -I-

Device Revision:
Fvies evisien [™ Primary Variable Out Lim

Software Revision: |1 447743 mA [ Other Vriable Out Limits
Hardware Revision: [0 |2609057 % I™ Loop Current Saturated
™ Loop Current Fixed
Range: |-2'Dto 200 *C
¥ Mare Status Available
[ DeviceinBurstMode [ Device Malfunction ™ Cold Start

[” Configuration Changed

[ T[] ]]

Reading Data Completed.

This service is reading the main information from a device.
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Set Tag/Dsc/Date

Set Device Information [ & ]

Tag Mame: ILITHD
Description: ITEMPEF{ATUF{EM&E
Day: (15 -
Manth: |12 vI
Year: |2|]13 vl \irite |
Cancel | Read | Bdit |
Reading Completed! ENRRNREEN]

This application is setting the short tag, the descriptor and the
date.

Set Range

Write Primary Variable Range [ & |

Upper Value (20 m&): IZDD,D C
Lower Value (4 mA): I-ZD,D C

‘wirite Response

IF Write |

Command not Implemented

Cance Read | Exit |

Reading Completed! LTI

The service is trying to write the upper and the lower range
value of the primary variable of a device.
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Edit/Run Scripts

Running scripts is simply sending a series of commands with or
without request data.
Edit Command Sequence Script

Name: IWaIters Run

No |CHD|Data Syntax

12 Pagsce;LIT140 ;PasclZ;TEMEERETURE 715;12;113

3Z2;Float32;150.0;Float3zZ;0.0

= |
Clear All
;
2 2

The example above is sending the commands 0, 18, 3 and 35.

i o I
B FrameAlyst 7.4 for Hart == = |
ShowSlave  Clear Display \Script Record OFf |samrabs| Info

Seript: CMD{0) / NO DATA -
———>L5THP|Cmd 0| 0] jas| Il
129« ; _ :
1Z>TACEE|Cmd 0(24| 0108)|254/Man250/Devl/S PAs/Hart7/Txl/Swl/Hw0/FLOOOD0000/ID Ox12 0x34 OxS6

MinPArsp:5/MaxNumDVs: &/CEQChCnt - 3096/ExtDevitar-00000001
ManuID:-0xFA0L /LabDistID-0000/Prafile-1|Cs|

84z«

Script: CMD(18) / DATA(Pasce;LIT140 ;Pascl?;TEMPERATURE Fl5:12:113)
102>LSTXE | Cmd18 | 21| |Tag:LIT140 /Descr:TEMPERATURE /Date:15.12_2013|DF|
321<
&2>LACKD |Cmdl8| Z|64|03|No Data|l4| E
144< Command Mot Implemented

Script: CMD(3) / NO DATA
9E>LSTXP|Cmd 3| 0O | 4n |
129«
S1>LACED|Cmd 3|11| 2|0L&|Curr:16,56278 mA/DV 1: 152,7382 °Cla1l|
225« Invalid Selection

| Seript: CMD{(85) / DATA{3Z:;Float32;150_ 0;Float3z;0.0)

100>L5TXE | Crd35 | 3| |Range:0 to 150 °Cllg]
211«
£2>LACKE|Cmd35| 2(6410B|No DatalZ7| =
144« Commzand Mot Implemented

&) COM1 | Monitaring active | Master and Slave Emulator active | Switch record off to stop monitoric @ 0000008 T: &)

The script may be stored in a file and be loaded from a file. The
active script is always stored in the settings of the software and
automatically reloaded after the start of FrameAlyst.

If command 255 is specified in the script, the data will be sent
as is not formatted as a Hart frame.
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Slave

BaHartFramelayst74.exe

BaHartDrv74.dll

BaHartSlave74.dll

Figure 1: Slave Emulation Architecture

The HartDLL provides a standard interface for
DLL access which is used by the FrameAlyst
for the slave emulation.

The HartDLL is loading a specified DLL
containing the slave simulation. As a default
the HartDLL is loading BaHartSlave.dll.

With other words: the user may provide his
own DLL for a slave emulation.

The slave may be configured through FrameAlyst.

Some settings are required to control the
slave emulation/simulation DLL.

—

-
Bid FrameAlyst 7.4 for HART

\

=& & |

Hide Slave Clear Display ot Set Record Off Hide Tabs Info
File Start Commands Mha\mﬁiﬁ Ciptions | Test/Diagnostic |
Simulation DLL — [ Settings |
|-.."-. } [ Com Port: m ManulD: ’-11_- Un ID2: IM_ Short Tag: W
|— r _ Pell Address: |A_62 E] DievlD: ’.2.2_.. Un ID3: ;-5?— Long Tag Im?-a;\f‘ice_.
BaHatSlave7édl || Preambles: [5 | uniDt: B3 HatRev: [72 =] [ aenly | |
Bart Slave Boret Aubouatiod, Versie: 7-4

Theslave DLL may be
loaded.

If com port Noneis
selected the HartDLL is
making the slave
transparent on the same i
com port asthe master is : : -

connected to.

| »

Functiona Blocks Startup Error Codes: Hone
, Bage: Windows
artup Error Code: Hone

2 - Temperature:
Current:

Uger Process - Percent:

Console output for the
slave simulation DLL.

&8 COM1 | Monitoring active | Master and Slave Emulator active | Switch record off to stop monitorir &) 0000000

T &

)

The slave interface of the HartDLL allows the developer to write
most of the slave software by using a simulation hosted by the
HartDLL and the FrameAlyst.

Because the slave can be made transparent through the com
port it can be tested also in a multidrop environment as well as
with various Hart hosts.

FrameAlyst 7.4.2 / 27.04.2015
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Options

If FrameAlyst istop
most it may no more be

Specifies how many
times the master should

Jabber octets (ghost bytes) are
sometimes generated by the MODEMs

The display colors may overlapped by other retry aserviceif en error respectively electronics. Usually they
be customized. windows. occurs. are not recorded.
Bl | /Alyst?AforH / \ / \ &E- x |
Show S Clear Display Cmd 48 Record Off Tabs Infa
File Start | Cor | Trigger/Filter | Servi Slave | l COptions | Test/Diagnostic |
Appearance — | 1 Master Behavior i~ Master Timing Adjust — Monito
™ Color Set 1 [~ Topmost Mum Retries: |2 vI Additional STO: ID ms | [~ Record Jabber Octets
" Color Set2 Retry if Busy Carrier Off Delay: |0 ms
+ User Colors !EdithIm | Add Gap Time: |0 ms
———>&5TXP|Cma 4| 0] 182 [ S -
3z If thisis checked, the Some timing values may be r
344>SACEP|Cwmd 0)24| 0100|254/M=n250/] master automatically [i/ modified. 0x56
MinBhe=p:SA repeats asarviceif busy |2
ManuID: OxF. delayed r onseis laz1|05]|
42949672595< Or aelayed resp E
7530>LSTHE | Cmd48| 0| 1751 reported.
123<
6I>LACKD | Cmd48| 16| 001 [0]:00000001 [1]:00000010 [2]-00000100 [3]1:00001000
[4]1:00010000 [5]1:00100000 [6]:01000000 [7]:100000040
[81:10101010 [9]1:01010101 [0]:11110000 [1]:00001111 -—
[2]1-11000011 [3]1:-00111100 |&C|
270< =5
&) COM1 | Monitoring active | Master and Slave Ernulator active | Switch record off to stop monitoric @8 0000004  T: &)

Test/Diagnostic

A bvies b In some cases arecelver may cause problems
sa:]tybyyttr?e r:]?;tgrnf](? te:t if jabber octets appear at the connection. The
user can test this by making the master to : p o -
PUrPOSES. send those ghost bytes. | A simple quality analy\ss is provided.
I
H FrameAIyst ? ’\ 2|
Clear Display Cmd3 Record Off Hi Info
File | Start Commands Trigger./Filter | Services | Sla Options | I Test/Diagnostic |
Functions [~ Additional Options rDiagnestc————————

| Send Any Frame ||Ed|tmee Send Jabber Octet [~ Value: [100 47

T ¥ Hex

lUze Fixed Unigue 1D [ ![b:FA ! I{MZ I l{kﬁﬁ

x
"clzi|

*CI3D| For the testing of (e.g.) multiplexer applications
E:‘Ei: it could be helpful to use the unique identifier
S directly.
"CIFL|

Frames Received: i‘lﬁvﬂ
Number of Errors: iZ‘B
Total Quality (%): IRS.?E

LACEP|Cmd
Checksum
LACKE | Cmd
LACKP|Cmd
LACEE | Cmd
LACEP|Cmd
LACEP [ Cmd
LACKEP|Cmd
Checksum
LACEP|Cmd

3|11|1423|8F|Cure:
Error!

3111[144|90|Curr:16,28764
31111145|931|Curr:-15,584473
3|11|146|92|Curr:15,54313
31111147123 |Curc:-15,22102
3111114294 |Curxr:14,71215
2|111145|95|Curr:-14, 35324
Error!

3|11|150| %8| Cure:

le,62786 ma/EV 1: 153,€33 °C
mi/ PV
ma/ BV
mA/DV
m&/EV
m&/ DV

m&/ DV

Lz
s

148,955
142,885
138,718
134,283
127,232
123,357

14,10589 mi/EV 118,956 "C|73|

The above display was generated by using the filter for the
suppression of requests and by error injection into the slave
simulation.
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Decoding Data in a Frame

For decoding data in a frame the data to be decoded has to be

marked.
i FrameAlyst 7.4 for HART o= = |
Show Slave Clear Display Cmd 3 Record Off Hide Tabs Infa
File ||Start | Commands | Trigger/Fitter | Services | Slave | Options | P] I »
Operation Communication ————— [ Hart Behavior

¥ Record Com Port: I[;om vl Preambles: |5 vl
Poll Address: IA_DD vl Link Rele: IF‘rimar'_.' vl

Baudrate: |1200 - ¥ Master W Slave

1:LETEP|Cmd 3| O] |42 ]
Z2:LACKP|Cmd 3(11| 00000000041 06 EB BF 20 CEEPEREE-E=is | 55|

@] @ @

By using the right mouse button a context menu will be
displayed.

I nt eger

Fl oat

Har t Uni t
PackedASCl |
Text

Bi nary

Copy to AnyFrane
Select the decoding of your choice and the value will be
displayed in a tool tip.

Copy to SendAnyFrame

Sometimes it could be helpful to copy a frame to the send any
frame function to modify and send it.

)
B Framehlyst 7.4 for HART [=][=] = |

Show Slave Clear Display Cmd0 Short Record Off Hide Tabs Infa
File | I Start | Commands | Trigger/Fitter | Services | Slave | QOptions | Test/Diagnostic |
(Ciperation Communicati Hart Behavier View

¥ Record Com Port: lm Preambles: m [V Preambles [~ Frame Numbers
Poll Address: IA_DD vl Link Rale: IP.—imap_,r vI |V Address [T Decoded Data

Baudrate: |1200 - ¥ Master [V Slave I~ Timing [ Status Details

SSTHXP|FF FF FF FF FF|0Z180 ICmd 01 0| 182 |
EEIWAIFF FF FF FE FF| 06180 |Cmd Ol24| OIO0IFE FA 01 05 07 01 0L 00 OO0 12 34 56 05 06 OC 18 01 FA 01 00 00 011051

@) COM1 | Monitoring active | Master and Slave Emulator active | Switch record off to stop monitoring. &) 0000002 T: @

Select the whole frame, click the right mouse button and click
'Copy to AnyFrame' in the context menu.
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The data will be copied to this function and the edit any frame
window will open.

Send an Individually Specified Frame = |

Fram;IO::ff.'Elef:Oxff:ﬂxff:O::ff:UxUﬁ:UxBO:0x00:0x18:OKOU:UKUO:Oxfe.'Uxfa:

It is also possible to copy only a part of the data.

|1

B FrameAlyst 7.4 for HART (==] = ]

Show Slave Clear Display Cmd0 Short Record Off Hide Tabs Infa
File | I Start | Commands | Trigger/Fitter | Services | Slave | QOptions | Test/Diagnostic |
Operation Communicati Hart Behavior View

¥ Record Com Port: Icoru'n vl Preambles: |5 vl ¥ Preambles [ Frame Numbers
Paoll Address: I,\_DD vl Link Raole: IPI‘iITIEF)' vI ¥ Address [T Decoded Data

Baudrate: |12{)D vl ¥ Master ¥ Slave I~ Timing [™ Status Details
SSTXF|FF FF FF FF FF|0Z|80 |Cmd 01 01 |82 |
SACED|FF FF FF FF FF|06120 Icmd 01241 000 EENEEE IS Elo0 12 24 56 05 06 OC 18 01 FA 01 00 00 01]05]
@) COM1 | Monitoring active | Master and Slave Emulater active | Switch record off to stop monitoring. &) 0000002 T @

It will appear as is in the any frame editing function.
Send an Individually Specified Frame [ & |

Frame;IOxfe:Uxfa:OxOl:UxUS:OKOT:Uxﬂl:UxUl:OKOU

Copy Bytes to the Clipboard

The same functionality as shown allows also to copy data bytes
to the Windows clipboard by selecting 'Bytes to ClipBoard' in the
context menu.
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Editing Data Syntax

Data syntax allows to easily specify a stream of bytes to be
send.

Prefix Type Example Comment
None Decimal or 24; 0x18 The software will determine the
Hexadecimal required length

dec8, decl6,
dec24, dec32

Decimal number

decl6; 1011

bin8, bin16,
bin24, bin32

Binary number

bin8; 10001101

hex8, hex 16,
hex24, hex32

Hexadecimal
number

hex16; fal3

float32

Single precision

float32; 1.34

float64

Double precision

float64; 1.11e+48

pca6, pcal2,
pca24

Packed ascii

pca6;LITT1400 pca6 = 8 characters
pcal2 = 16 characters

pca24 = 32 characters

str8, strl6,
str32

Fixed length string

str32; my-device Resulting byte array will be filled

by Os

FrameAlyst 7.4.2 / 27.04.2015

All items the prefix and the data lement are separated by a
colon ';'.

Data Syntax

Pasce;LIT140;PasclzZ; TEMPFERRATURE ;15,127,113
32;Float32;150.0;Float32;0.0

3tr3Z;3Z characters isc latin 1

A few examples are shown above

However, it could be much easier to do this by the data syntax
editor.

When editing a command that requires data to be specified

Send an Individually Specified Burst Command [ & |

Response Code 1: o] Response Code 2: o]

Data: |:'1:at;22 .0;253;float;1.0;254;float;2.0

the data syntax editor will open on a click of the edit button.

Command: 3

Cancel Edit oK

Edit Data Syntax Byte Stream l. P .l
No Item Data
EO Ficecaz xlzzoo Clear Al
2 Ints x| 253
Delete
3  Floataz ~li.0
4 Imes LT Insert
5  Float3z ~lz.0
Append
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Displaying the Slave Emulation

If the slave emulation is active, FrameAlyst provides a callback
to the slave simulation which is used by this software for
printing text with the printf function in the C libraries.

Bl FrameAlyst 7.4 for HART (=[=] = |

Hide Slave Clear Display lot Set Record Off Hide Tabs Info
| Trigger/Filter | Services | Slave | Cptions | Test/Diagnostic |

Command

cmd15 |[ocmd15  ~|[cmd38 |[cmd3s |[cmds |

\t ||UserCmd | EditUsercmd |[Cmd42 |[cmd37 |[cmds |

v |[cmd18 | Edtcmdie | [cmd4s |

Hart S5lave Borat Automation, Veraion 7.4

The dave dlsplay may be Functiona Ble Startup Error Codes: None
hidden OSAL Verai ., Base: Windows
£ artup Er Code: None

Temperature:

&) COM1 | Monitering active | Master and Slave Emulator active | Switc @) 0000000 T: @&

Handling of Erroneous Frames

(88 FrameAlyst 7.4 for Hart =[@8] % ]
Show Slave Clear Display Any Frame Record Off Hide Tabs Info

File | Start | Commands Trigger/Fitter | Services | Slave :m | Test/Diagnostic |
Lppearance r—~Master Behavior
© ColorSet1 [ Topmost NumPReries: [2 =] || Additional STO: [ ms | | [ Record Jabber Octets

" Color Set2 Retry if Busy [ Carrier Off Delay: |D ms

1 7~ Master Timing Adjust———— —Monitoring

& User Colors jEditColors [ Add Gap Time: ]i} ms

SRCEP|FF FF FF FF FF|0&|B0 [Cmd O|24] 0|00|FE FA 01 05 07 01 01 OO0 00 12 3456 05 06 OC 18 01 FA 01 00 00 01|
Missing checksum! 1
SRCEP|FF FF FF FF FE|0O&|BO [Cmd O|24] D|00|?FE FA 01 05 07 01 01 00 00 1Z 34 56 05 Of OC 18 01 FA 01 00 00
TIoo few date bhytesl

SRCEP|FF FF FF FF FF|0&|B0 [Cmd O124] 0|00]|

Too- few data bytes!

SRCEF|FF FF FF FF FE|0&|B0 ICmd O(24] 0|00|

Missing response Z!

SRCEP|FF FF FF FF FF|0&|B0 [Cmd 0241 100|

Missing response 11

SARCEP|FF TF FF ET FE|08|B0 [Cmd O

Missing response 1.l

SRCEF|FF FF FF FF FF|0&|E0 |

Missing command!

SRCES|FF FF FF FF FF|0O&1

Ho =sddress byte!

| ?FF FF FF FF FF

No preamble detected

»

m

) COM1 | Monitoring active | Master and Slave Emulator active | Switch record off to stop monitering. & 0000010 T @

FrameAlyst is displaying the results while trying to read frames.
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Setting Custom Colors

Appearance
~ Color Set 1

" Color Set 2
f* User Colors

[~ Topmost

Colors.

The tab Options is providing User

The user colors can be edited by
clicking the button 'Edit Colors'.

The color editing form is shown in the following.

Set Colors for FrameAlyst Displays

& |

—Monitor

Background:

Primary Master Delimiter:
Secondary Master Delimiter:
Walid Data:

Invalid Data:

Frame Header:

Timing:

Line Numbers:

EEEEEEE]
b Ll Ll L ]

Jabber Octets:

Data Garbage:

Error Indications

Decoded Response Codes:
Selected Data Background:
Trigger Forecolor:
Trigger Backcolor:

Trigger Selection:

N
N
|
N
.
=]
0
O

—Slave Simulation Text Display

Backeolor:

=
recer || -]

Status Display

Backeolor not Recording:

Backcolor Recording:

o]
=]

F ional Buttons

Het Functions: l:l_l

Apply |

Cancel |

0K |

Frame Display Examples

7> TODBS>LSTXP|FF FI

&)
)
i
-
=

56| Cmd781 3|

2l1<

8- 62>TLACKP|FF FF FF FF FFIB6|BA 01 12 34
486<

9: BZ46>LSTAP|FF FF FF FF FF|BZ |BA 01 12 34 S6|Cmd48] 0|
125<

10z S0>LACEP|FF FF

g
]
=
=]

FF{B6|BR 01 12 3

e

270<

|Num requested cmds: 2

Cmd: 15 / Reglen: O
Cmd: 33 / Reglen: 4

RegData:

S56Cmd78 40| O|03|Ext Dew Status:
Cmd: 15 / Rsplen: 18
RgpData: EF 00 Z0 48
Cmd:- 33 / Rsplen: 12
01 Z0 42 48

RspData:

1721

56/Cmd48|16| 2|041[07-00000001

[4]1:-00010000
[81:-10101010
[2]1:-11000011

Updata Failure

01 0Z FA FAIZ5|

/ RapCode: 0

/ BspCode: 0

[1]1:00000010
[5]:-00100000
[2]:01010101

[37:00111100 |&1|

&) COM1 | Monitoring active | Master and Slave Emulator active | Switch record off to stop menitoring.

a0 00 00 00 00 00

00 00 02 20 42 30

[2]-00000100
[€]1:01000000
[01:-11110000

00000001 4 Num response cmdsa: Z

00 00 00 00 00 01 00 00

00 00j48]

[31-00001000
[71:-10000000
[11-00001111

@) 0000010

T:@)

m

v
B FrameAlyst 7.4 for HART [=[8] = |
Show Slave Clear Display Cmd 48 Record Off Hide Tabs Info
File ‘ Start | Commands | Trgger/Fitter | Services ‘ Slave IJOpﬁons | Test/Diagnostic |
\pp: 1~ Master Behavior | [~ Master Timing Adjust —Monitoring
" Color Set 1 [~ Topmest MNum Retries: | 2 hd Additional 5TO: |0 ms | | Record Jabber Octets
" Color Set2 Retry if Busy [~ Carrier Off Delay: |D ms
& UserColors | Fdit Colors | Add Gap Time: |0 ms
L | 1 | |
1z289< -
2= BS>LACEP|FF FF FF FF FF|B86|BA 01 1Z 34 56|Cmd 2|10| B8100/10,96109 mA/43,50682 %|72| —
216< Updata Failure
3: 5320>LSTHP|FF FF FF FE FF|8Z|BA 01 1Z 34 56(Cmd 3] 0| |4R]
129+
4:  E1>LACKP|FF FF FF FF FF|B6|BA 01 1Z 3% S6/Cmd 3|11| B|01|Curr:15,59462 mR/PV 1: 133,428 “CI7Z|
235< Updata Failure
5: B94&>LSTXP|FF FF FF FF FY[8Z|BA 01 12 32 56|Cmdl5] 0| 148]
1z3<
€  E2>LACKP|FF FF FF FF FF|B6|BA 01 1Z 34 S56|Cmdl5|20|32|02|Hold Last Output/Linear/Range:—Z0 to 200 “C/Damping:0s/WrProt: No/ManZ50|ZB|
3068< Device Busy

FrameAlyst is decoding data of some commands.
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Frame Coding

The Delimiter leads to the Byte Count

Number payload bytes + Data may contain response codes (ack,
response bytes + extended back) and/or the extended command (stx,

1 or 5 Bytes 0-3 Bytes v

command bytes ack, back).

[ DEL | ADDRESS [ExpBytes [CMD|[CNT | DATA | CHK]

Delimiter

\

Short Address

| _l__ 6 Bit Polling Address

Normally not N (+2) (+2) Bytes T The Byte Count leads to the Check Byte
used. N Bytes

Reponse DataNormal: [ RSP1 | RSP2 | PAYLOAD |

ReponseDataCmd 31: [ RSP1 [ RSP2 | EXTCMD [ PAYLOAD |

) . 2 Bytes N Bytes
Field Devicein Burst Mode L Add
ong ress
Master Address Unique for 6 bit
0 Secondary Master [ MAN | DEV | UNI QUE | D | manufacturer 1D and
1 Primary Master 8 bit device ID.
5 Bytes
Frame Type Sie AR Note: I this figure the preambles (0xff), which
irst ress te \ €. Inthisfigure the preambles (OXIT), whicl
1BACK (Burst Frame) Y Device ID are sent before the delimiter are not shown
2 STX (Master to Field Device) because the preambles are considered to be a
6 ACK (Field Device to Master) part of the physical layer.
Physical Layer Type 0 Asynchronous
1 Synchronous | J] 6 Least Significant Bits of Manufacturer 1D
Number of Expansion Bytes Field Devicein Burst Mode
Address Type 0 Polling (1 Byte) Address Master Address 0 Secondary Master
1 Unique (5 Byte) Address 1 Primary Master

Figure 2: The Basic Coding of a Hart Frame

The figure above is giving an overview of the coding of a Hart
frame. Usually Hart services are composed of a request (stx) by
the master followed the response (ack) of a slave. Bursts (back)
are frames looking like a response (including response codes)
but sent by the slave without any request. The slave is sending
these frames in burst mode within defined time slots following
the rules of the protocol specification. In fact Hart is a token
passing protocol which allows also the slave to be a token
holder and send burst frames.

The following chapter is showing a list of Hart commands which
are used very often. The list is showing the major differences
between Hart 5.3, Hart 6 and Hart 7.4.

New items in Hart 6 are marked with yellow color while new
items of Hart 7.4 are marked by blue color.

However, the following is not replacing any specification and is
not showing the details which are needed for an
implementation. The details has to be taken from the Hart
specifications which are provided by the Hart Communication
Foundation (http://de.hartcomm.org/).

That the listed commands are most commonly used is not the
opinion of the HCF but the opinion of the author of this
document.
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Commonly Used Commands
No ‘Title ‘Request Data ‘Response Data
Universal
00 |[Read Uni que None 0 int8 | 254
Identifier 1] Manufacturer ID
2| Short device ID
13 Number preambles request
| 4| Hart revision
|5 Devicerevision
6| Software revision
|7 Hw rev and signaling code
iEX Flags
9 | int24|DevUniquelD
12 int8 [Number preambles response
113 | Maximum number device variables
14 | int16 |Configuration change counter
16 int8 | Extended device status
17 | int16 |Extended manufacturer code
19 Extended label distributor code
21 int8 |Device profile
01 |Read Primary None 0 int8 |PV Units
Variabl e 1| float |Primary variable
02 |Read Current and |None 0| float|Current
Percent of Range 1| float|Percent of range
03 |Read Current and |None 0| float|Current
Dyn. Vari abl es 4| int8|PV1 unitscode
5 float |PV1 value
9 int8 |PV2 units code
10| float |PV2vaue
14 int8 |PV3 units code
15| float |PV3vaue
19 int8 |PV4 units code
20| float |PV4 vaue
06 (Wite Polling 0 int8 | Polling Address 0 int8 |PV Units
Addr ess 1 int8 | Loop current mode 1 int8 |Loop current mode
07 |Read Loop None 0 int8 |Polling address
Configuration Eu Loop current mode
08 |Read Dyn. Vars None 0 int8 |PV1 classification
Classification 1| PV2 classification
2] PV3 classification
3| PV4 classification

FrameAlyst 7.4.2 / 27.04.2015
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No ‘Title ‘Req uest Data ‘Response Data
Universal
09 |[Read Device 0 int8 | Slot0: Device variable code 0 int8|Extended device status
Variables with 1| Slot1: Device variable code 1 |Slot0: Device variable properties
Status 2 | Slot2: Device variable code 1 int8 |Device variable code
IER Slot3: Device variable code 2 Device variable classification
4 int8 | Slot4: Device variable code 3 Device variable units code
| 5 | Slot5: Device variable code 4 float [Device variable value
| 6 | Slot6: Device variable code 8 int8 |Device variable status
7 ] Slot7: Device variable code 9 | struct|Slotl: Device variable properties
17 Slot2: Device variable properties
| 25| Slot3: Device variable properties
33| struct [Slot4: Device variable properties
|41 Slot5: Device variable properties
49 Slot6: Device variable properties
57| Slot7: Device variable properties
65| time|Time stamp slotO
11 |Read Unique ID 0 | pac6|Tag name (packed ascii) Same as command 0 read unique identifier
by Short Tag 6 bytes = 8 characters
12 |Read Message None 0 | pac24|Message (packed ascii)
24 bytes = 32 characters
13 |Read Tag, None 0 | pac6|Short tag (packed ascii)
Descri ptor, 6 bytes = 8 characters
Dat e 6 | pacl2|Descriptor (packed ascii)
12 bytes = 16 characters
18 int8 |Day
119 Month
20 Y ear (offset to 1900)
14 |Read Prinmary None 0 | int24|Transducer serial number
Variabl e 3 int8 | Units code
l ansduc_er 4 float |Upper transducer limit
I nformation - —
8 Lower transducer limit
[12] Minimum span
15 |Read Devi ce None 0 int8 |Alarm selection code
I 'nformation 1] Transfer function code
2| Units code
3 float |PV upper range value (for 20 mA)
|7 PV lower range value (for 4 mA)
11 PV damping value
15 int8 |Write protect code
16 Reserved, must be set to 250
117 PV analog channel flags
16 |Read Ass. Nunm None 0 | int24|Final assembly number
17 Wite Message Same as response command 12 Same as response command 12
18 (Wite Tag, Same as response command 13 Same as response command 13
Descri ptor,
Dat e
19 (Wite Ass. Num Same as response command 16 Same as response command 16
20 |Read Long Tag None 0 | str32 ‘Long tag: 32 ISO Latin-1 characters
21 |Read Unique ID 0 | str32|Longtag: 32 1SO Latin-1 characters |Same as command O read unique identifier
by Long Tag
22 |Wite Long Tag Same as response command 20 Same as response command 20
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No ‘Title ‘Request Data ‘Response Data
Universal / Common Practice
38 |Reset Config None None

0 | int16|Configuration change counter

0 | int16|Configuration change counter

Vari abl e
Assi gnment s

48 |Read Additional [None
Devi ce Status
0 | int8[5] |Transmitter specific status 0 | int8[5] | Transmitter specific status
6 | int8[2] |Operating mode
6 int8 |Extended device status 6 int8 |Extended device status
7 ] Device operating mode 7 Device operating mode
8 | int8[3] |Analog output status
8 int8 |Standard status 0 8 int8 |Standard status 0
|9 | Standard status 1 9 Standard status 1
10| Analog channel saturated 10 Analog channel saturated
11| int8[3] |Analog output fixed
11 int8 |Standard status 2 11 int8 |Standard status 2
12| Standard status 3 12 Standard status 3
|13 | Analog channel fixed 13 Analog channel fixed
14| int8[3] | Transmitter specific status
14 |int8[10] |Transmitter specific status 14 | int8[10] | Transmitter specific status
Common Practice
33 |Read Device 0 int8 | Slot0: Device variable code 0 |Slot0: Device variable properties
Vari abl es 1] Slot1: Device variable code 0 int8 | Device variable code
2 | Slot2: Device variable code 1 Device variable units code
3| Slot3: Device variable code 2 float [Device variable value
6 | struct|Slotl: Device variable properties
12 Slot2: Device variable properties
18] Slot3: Device variable properties
34 Wite Prim Var. 0 | float|PV 1damping value 0| float|PV 1damping value
Danpi ng
35 |Wite Prim Var. | 0 int8 |Units code 0 int8 |Units code
Range Val ues 1 | float|Upper rangevalue 1| float [Upper range value
| 5 | Lower range value 5 Lower range value
36 |Set Prim Var. None None
Upper Range
37 |Set Prim Var. None None
Lower Range
40 |Enter/Exit 0 | float|Current value 0 | float|Actual current value
Fi xed Current
42 |Device Reset None None
43 (Set Primary None None
Vari abl e Zero
44 |Wite Prim Var. | 0 int8 |PV 1 units code 0 int8 |PV 1 units code
Units
45 |Trim Prim Var. 0 | float [Measured current value 0| float|Actual current value
Current Zero
46 (TrimPrim Var. 0 | float |Measured current value 0| float|Actual current value
Current Gain
50 |Read Dynanmic None int8 |PV 1 variable code

PV 2 variable code
PV 3 variable code

ANEE

PV 4 variable code
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No [Title

[Request Data

Response Data

Common Practice

51 (Wite Dynamic 0 int8 |PV 1 variable code 0 int8 |PV 1 variable code
Vari abl e 1] PV 2 variable code 1 PV 2 variable code
Assi gnment s 2 ] PV 3 variable code 2 PV 3 variable code

3] PV 4 variable code 3 PV 4 variable code

54 |Read Device 0 | int8|Devicevariable code 0 int8 |Device variable code
Vari abl e 1| int24|Sensor serial number
I nformation 4 int8 |Units code

5 float | Variable upper limit
9| Variable lower limit
13 Variable damping
17 Variable minimum span

21 int8 |Variable classification
1221 Variable family

23| time|Acquisition period

27| hin8|Variable properties

71 |Lock Device 0 | int8 ‘Lock code 0 int8 |Lock code

76 |Read Lock State |None 0| int8|Lock status

78 |Read Aggregated 0 int8 |Number of commands requested 0 int8 |Extended device status
Commands 1 | str[] |Array of command requests 1 int8 [Number of commands requested

struct {

int16 command
int8 byteCount
int8[] requestData }

2 str[] |Array of command responses

struct {

int16 command

int8 byteCount

int8 responseCode
int8[] responseData }

791 (Wite Device 0 int8 | Device Variable Code 0 int8 | Device Variable Code

Vari abl e 1] DV command code 1 DV command code
| 2| DV units code 2 DV units code
3 | float|DV vaue 3 float DV value
7 int8 DV status 7 int8 DV status
103(Wite Burst 0 int8 |Burst message 0 int8 |Burst message
Peri od 1 | time|Update period 1| time|Update period
| 5 | M aximum update period 5 Maximum update period
104 (Wite Burst 0 int8 | Burst message 0 int8 | Burst message
Trigger 1| Trigger mode selection code 1 Trigger mode selection code
| 2 | Device variable classification for 2 Device variable classification for trigger
trigger level level
|3 ] Units code 3 Units code
float |Trigger level 4 float [Trigger level

1 Used to simulate the value of a device variable
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No ‘Title ‘Req uest Data Response Data
Common Practice
105|Read Burst Mbde |None 0 int8 |Burst mode control code
Confi guration 1 int8 |Burst command number
2 int8 |Burst command slot 0
3 int8 |Burst command slot 1
4 int8 |Burst command slot 2
5 int8 |Burst command slot 3
0 | int8 |Bur$ message 0 int8 |Burst mode control code
1 0x1f (31) command expansion
|2 | DV code slotO
3] DV code slotl
4| DV code slot2
5| DV code slot3
6| DV code slot4
K2 DV code slot5
|8 | DV code slot6
9| DV code slot7
E Burst message
11| Maximum number of burst messages
12| int16 |Extended command number
14| time|Updatetime
18] Maximum update time
22 int8 |Burst trigger mode code
| 23] DV classification for trigger value
| 24 Units code
25| float |trigger value
106|Fl ush Del ayed None None
Responses
107 |Wite Burst 0 int8 DV code slot 0 0 int8 DV code dlot 0
Device Variables | | DV codedlot 1 1 DV codedlot 1
2 ] DV codeslot 2 2 DV codeslot 2
IER DV codeslot 3 3 DV codeslot 3
4 int8 |DV codeslot 4 4 int8 |DV code slot 4
| 5 | DV codeslot 5 5 DV codeslot 5
| 6 | DV code slot 6 6 DV code slot 6
7] DV code slot 7 7 DV code slot 7
T Burst message 8 Burst message
108(Wite Burst Mode | 0 int8 | Command number for the burst 0 int8 |Command number of the burst
Command response response
109|Bur st Mbde 0 int8 |Burst mode control code 0 int8 |Burst mode control code
Cont r ol
113|Catch Device 0 int8 |Destination DV code 0 int8 |Destination DV code
Vari abl e | 1] Capture mode code 1 Capture mode code
2] Source slave manufacturer ID 2 | int8[5] |Source slave address
IER Source slave device type
2 int16 |Source slave expanded device type
4 | int8[3] |Source slave device ID
7 int8 | Source command number 7 int8 | Source command number
8 Source slot number 8 Source slot number
9 float |Shed time for this mapping 9 float |Shed time for this mapping
7 int8 |O0x1f (31) command expansion 7 int8 |O0x1f (31) command expansion
8 | Source slot number 8 Source slot number
9 float | Shed time for this mapping 9 float | Shed time for this mapping
13 | int16 |Ext source command number 13| int16 |Ext source command number
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No ‘Title ‘Request Data Response Data
Common Practice
114 |Read Caught 0 | int8|D$tination DV code 0 int8 | Destination DV code
Devi ce Vari abl e 1 Capture mode code
2 | int8[5] |Source slave address
7 int8 | Source command number
8| Source slot number
9 float | Shed time for this mapping
7 int8 |O0x1f (31) command expansion
8| Source slot number
9 float | Shed time for this mapping
13| int16 |Ext source command number
523 |Read Condensed 0 int8 |Starting index status map 0 int8 |Actual starting index
Status Mappi ng 1| Number of entriesto read 1 Number of entries returned
Array 2 | int4[] |Status map codes array
524 |Wite Condensed 0 int8 |Starting index status map 0 int8 |Actual starting index
Status Mappi ng 1| Number of entriesto write 1 Number of entries returned
ey 2 | int4[] |Status map codes array 2 | int4[] |Status map codes array
525|Reset Condensed |None None
Stat us Map
526|W ite Status 0 int8 | Status s mulation mode 0 int8 | Status sSimulation mode
Si nul ati on Mode
527|Si nul ate Status 0 int8 | Status bit index 0 int8 |Status bit index
Bi t 1| Status bit value 1 Status bit value

Device Status

As response code 1 is command specific it is documented
together with the command specifications. However response

code 2

is of general nature and contains 8 bit flags with the

following meaning.

Flag Number / Meaning

Description

Bit #7 Field Device Malfunction

The device has detected a hardware error or failure. Further information may be available
through the Read Additional Transmitter Status Command, #48.

Bit #6 Configuration Changed

A write or set command has been executed.

Bit #5 Cold Start

Power has been removed and reapplied resulting in the reinstallations of the setup
information. The first command to recogni ze this condition will automatically reset this
flag. This flag may also be set following a Master Reset or a Self Test.

Bit #4 More Status Available

More statusinformation is available than can be returned in the Field Device Status.
Command #48, Read Additional Status Information, will provide this additional status
information.

Bit #3 Primary Variable Analog
Output Fixed

The analog and digital analog outputs for the Primary Variable are held at the requested
value. They will not respond to the applied process.

Bit #2 Primary Variable Analog
Output Saturated

The analog and digital analog outputs for the Primary Variable are beyond their limits and
no longer represent the true applied process.

Bit #1 Non Primary Variable Out of
Limits

The process applied to a sensor, other than that of the Primary Variable, is beyond the
operating limits of the device. The Read Additional Transmitter Status Command, #48,
may be required to identify the variable.

Bit #0 Primary Variable Out of
Limits

The process applied to the sensor for the Primary Variable is beyond the operating limits
of the device.
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Appendix

FrameAlyst Versions

Function Standard | Developer
Recording of HART frames ° *
Save/Load recorded data * *
Print recorded data ° °
Decode data ° °
Standard commands . *
Configuration of display colors ° °
Standard services . °
Send any command (user command) . °
Edit data syntax . °
Slave emulation °
Send any frame °
Send burst command °
Edit and run scripts °
Trigger functions °
Filter functions °
Send extended command °
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