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Use of imperatives in HART Specifications
The key words (imperatives) "must", "required", "shall", "should", "recommended", "may", and "optional" when
used in this document are to be interpreted as follows:

Must Must, Shall, or Required denotes an absolute mandatory requirement. For example, "All HART
Field Devices must implement all Universal Commands"

Should  Should or Recommended indicates a requirement that, given good cause/reason, can be
ignored. However, the consequences of ignoring the requirement must be fully understood and
well justified before doing so.

May May or Optional identifies a requirement that is completely optional and can be supported at the
discretion of the implementation. May can be used to identify optional Host Application or Master
functionality and, when this is the case, does not imply the function is optional in Field Devices.

Intellectual Property Rights

The FieldComm Group does not knowingly use or incorporate any information or data into the HART
Specifications which the FieldComm Group does not own or have lawful rights to use. Should the FieldComm
Group receive any notification regarding the existence of any conflicting Private IPR, the FieldComm Group will
review the disclosure and either (a) determine there is no conflict; (b) resolve the conflict with the IPR owner; or
(c) modify this specification to remove the conflicting requirement. In no case does the FieldComm Group
encourage implementers to infringe on any individual's or organization's IPR.

Revision 7.0, Release Date: 22 September 2021 Page 2 of 354



Document Title: Common Practice Command Test Specification
FieldComm Group Document Number: HCF_TEST-004 FCG TT20004

Table of Contents

o =1 =T - SRS UR U 7
1] (oo [ T3 1o o P 8
LS T o o = U U PR PRI 10
R O == 0 =T I =T =Y SRR 10
1.2 Features NOt Tested ... bbb nebaeee 10
2. REFEBIENCES ... ..o 11
2.1  The HART-Field Communications Protocol Specifications ...............uuvveiiiieiiiiiiiiiiiiiiiiiiceeeeeeeeeseeee e 11
2.2 Other FieldComm Group DOCUMENTS..........uuiiiiiieiiiiiiiii et e e e e e e e e e e e e e e e enneneeeeeeeeannes 11
2.3 Related DOCUMENTES. ...ttt ettt et et e et e ettt et et e e eeeaeeaaaeas 11
G T D 1= 1o V1 (o 1= PR 12
4. Symbols/ADDreviations...... ... 13
ST Y o] o] o 7= 1 o SR 13
0t B =TS i To TR =T o [ =T o o SRR 14
ST 7 o] o V=Y o1 T 1= SRS 15
5.3 BUISTIMOGE SEIVICES .....eeiiieieiiiitiiie ettt e e e e ettt e e e e e e e e neaaeeeeeeeaansnaeeaeeeeeaannneeeeeaeeeaannsnnees 16
5.4 Comparing Floating-Point NUMDEIS........cocuuiiiiiiiiieec et 17
6. TeStDEefiNItIONS ....oooeeeiiie e e 18
6.1 CALO00O Check for Common Practice ComMmMaNndS...........couiiiiiiiieaaiiiiie e e eeeee e e e 18
6.2  CALOO1 Verify WIite ProteCt .. ... .. it e e e e e e e e e e e e e e e e e e e ennes 22
6.3 CAL033 Read Device VariabIEs .........ooo ottt e e e e e e eeaa e e e eanes 45
6.4 CAL034 Write Primary Variable Damping ValUe ...........ccccoiiiiiiiiiiiiiii e 48
6.5 CAL035 Write Primary Variable RaNge ValUES .........c.cooiiiiiiiiiiiieiiiiiceieee e 52
6.6 CALO036 Set Primary Variable Upper Range Value ............ccccviiiiiiiiiiiiiiiie e 59
6.7 CALO037 Set Primary Variable Lower Range ValUe ...............uuuuiiiiiiiiiiiiiiiiiiieeiieeeeeeeeeeeeee e eeeeeee e e 62
6.8  CALO39 (RESEIVEA) ...ieiiiiiiiei ittt ettt ettt e e e e e e e e e e e e e e e eeeeeeeeeeeeaeeeeeeeaaes 65
6.9 CALO040 Enter/Exit Fixed Current MOde..........coooiiiiiiiie et e e 66
6.10 CALO41 Perform Self TeSt. ... et e e e e e et e e e e e e e nnreeeeeeeeaaanes 70
L I B O 0 (=YY= V=Y SRR 71
6.12 CALO43 Set Primary Variable ZEro ............ueeiiiiiiie ettt e e e e e e e e e 72
6.13 CAL044 Write Primary Variable UNItS ..........cooiuiiiiiiii e 74
6.14  CALO4S5 Trim LOOP CUIENE ZEIO ...eeiiieeeiiiiieeiee e e et e e ettt e e e e e et eeaaeeesennneeeeaaeeeaannneeeeaaeeaanns 77
6.15 CALO46 Trim LOOP CUITENE GaIN ....eiiiiiiiiiiiiiieie e ettt e e e s et eee e e e e s e sttt eeeaeeessnnsteeeaeeesannnreneeeaeesanns 80
6.16 CALO47 Write Primary Variable Transfer FUNCHION ..............uuiiiiiiiiiiiiiiiiiiieeeceeeeeeeeeee e 83
6.17 CALO49 Write Primary Variable Transducer Serial NUMDEr ...........cuviiiiiiiiiiiiiiiiiiiiiieciieeceeceeec e 85
6.18 CALO50 Read Dynamic Variable ASSIGNMENTS ...........uuuuuiiimiiiiiiieiiieiiieeieeeeeeeeeeeeeeeeeeeeeereeereeeereeeeeeees 87
6.19 CALO51 Write Dynamic Variable ASSIGNMENTS ...........uuiiiiiiiiiiiiiiiiiieiiieeiieeeee e e e e e e e e e e eee s 88
6.20 CALO52 Set Device Variable ZEer0.........o ettt e e e ee e e e e 92
6.21 CALO53 Write Device Variable UNitS.......... .ot e e e e 95
6.22 CALO054 Read Device Variable INformation ............c..oeiiii i 98

Revision 7.0, Release Date: 22 September 2021 Page 3 of 354



Document Title: Common Practice Command Test Specification
FieldComm Group Document Number: HCF_TEST-004 FCG TT20004

6.23 CALO055 Write Device Variable Damping ValUe ...........ccooiiiiiiiiiiieii e sieee e e 100
6.24 CALO056 Write Device Variable Transducer Serial NUMDbDEr ..o 104
B.25  CALOST (RESEIVEU) .. cci it i et i e et ie oottt ettt es st e st s e st s st eesseesnnnnnnne 107
Lo O 0o J (=T 1= V=T SRR 107
Lo A O B0 o I (=T Y=Y V=T OSSR 107
6.28 CALO060 Read Analog Channel And Percent Of RANGE ...........uuuuuiiiuiiimiiiiiiiiniiiesiiesiierreessseeseeneeeee 108
6.29  CALOBT (RESEIVEA) .....uiieiiiiiiie ettt ettt ettt et e e raa et e e e b e e st e e nenn e e e snneee s 109
6.30 CALO062 Read ANAlog ChanNEIS.........uuiiiiiiiiiiiiiie ettt 110
6.31 CALO063 Read Analog Channel INnformation ...........coouiii it 111
6.32 CAL064 Write Analog Channel Additional Damping Value ...........ccccceeiiiiiiiniiieiiniee e 112
6.33 CALO065 Write Analog Channel Range ValUES ............coviiiiiiiiiiiiiei e a e ea e 116
6.34 CALO66 Enter/Exit Fixed Analog Channel MOde.............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieeieeeeeeeeeeeeeeereeeeeeee 123
6.35 CALOGB7 Trim Analog Channel ZEI0 .......cccoiiiiieiiiei et teeseeesseasseesssenssnnnennes 127
6.36 CALOGB8 Trim Analog Channel Gain .......cccoiiiiieiii e eeeseeeseeaessesssenseeeennnes 131
6.37 CALO69 Write Analog Channel Transfer FUNCHON ..........cccooiiiiiiiiiiiiieiieeee e 135
6.38 CALO70 Read Analog Channel Endpoint ValUes ............cooiiuiiiiiiiiiiiieie e 138
6.39  CALOT1 LOCK DEVICE ....eeeeeeeeeeeetie ettt ettt e e e e ettt e e e e e e et te e e e e e e s annnteeeeeaeeaaanneneeeaaaeann 139
B.40  CALOT2 SQUAWK .....eiieiiiiie it etie e ettt e ettt e e e st te e e e ste e e e s teeeeaasteeeeaseeeeessnaeeeasseeeeanseeeesansaeeesneeeenn 145
6.41  CALOT3 FiNA DEVICE.....ueiiiiiiiie et e ettt ettt e e et e e st e e e s ste e e e sasaeeeesseeesansseaesansneeesneeeean 148
6.42 CALO74 Verify /O System COMMANGS ........cooiiiiiiiiiiiieiiieie ettt 150
6.43 CALO78 Command Aggregation . .......oooiiiiiiii bbbt ettt e ettt et beeeeeeeeaee 162
6.44 CALO79 Write DeViCe Variable ........ccooi it 165
6.45 CALO8O Verify Device Variable Trim COMMANGS.........cccciuuuuuuiiiiiiiiniiiieriennieeeierereeereeereereeee—. 168
Lo G O 0 B I =Y Vo T OSSR 174
6.47 CAL1T01 I/O Subsystem Burst MOGE........ccoiiii et eeseeaeseessseesseeeenees 184
6.48 CAL103 Support for Multiple BUurst MESSages. ... uuueiiiiaeiiiiiiiiee e ea e 191
6.49 CAL104 Smart Data PUBIISRING .......coiuiiiiiiiecii e 200
6.50 CAL107 Write Burst Device Variables ...........oooi i e e 207
6.51 CAL108 Write Burst Mode Command NUMDET ...........ooiiiiiiiiiiiiiie e a e 211
6.52  CAL1T09 BUrst MOAE CONTIOL........uuiiiiiiiiieiiiiee ettt e st e et e e sne e s 216
6.53  CALT15 EVENt NOTIfICAtION. .....ooiiiiiieiiiiii ettt e e e s 220
6.54 CALST2 CoUNIIY COUE ...ooiiiei ittt sttt et s ts s st e e ssnesnenennee 235
6.55 CALS518 LoCation DesCriptiONn ...iieiiiii ittt a st s tan st eessenennneenee 237
B6.56 CALS20 ProCess UNit Tag .....coeeiieeiiieiieiieeiesiie ettt esstessssesssssssenssennnnnnnnnes 240
6.57 CAL523 Read Condensed Status Mapping ArTaY .......coooooiiiiieiiieea e a e 244
6.58 CAL524 Manipulating Condensed Status Map...........cooiiiiiiiiiiiiiia e 254
6.59 CALS26 Status SimUIAtION ...t e e e e e e e e e e e e eeeaeeenn 266
6.60 CALS32 Client SUDSCIIPHIONS ... ..eiiiiiiee et e e e et e e e e e s st e e e e e e e anneeeeeaaaeenn 280
6.61 CAL538 Writing Supplemental IP POrS.........cooooiiiiiiiiiie et aae e 288
6.62 CALS541 Managing Security CredentialS.........ccccoiiiii bbb eeeeeeeeeeeeeeeeeeee 295
6.63 CALS543 syslog Server identity @and POrt. ... .o 319
ANNEX A. Reusable Test Procedure Definitions...............cueuiueiiiiiiiiiiiiiiiiiieieieieeeeeeeeee 326
A.1 CheckCommandimplemented (CMd) ........coouiiiiiiiiiiiiiie e 326
A2 CheCKBUISTCOMMANAS () .iiiiuiiiiiiiiiie ittt et ettt ea bt e e bt e e s e e snn e e s 326

Revision 7.0, Release Date: 22 September 2021 Page 4 of 354



Document Title: Common Practice Command Test Specification
FieldComm Group Document Number: HCF_TEST-004 FCG TT20004

A.3  CheckForCommand (CMA).......cceiiiiiiiiiieee e e iee e ettt e e e e e e et e e e e e e e e sssnteeeeaeessnsnssaeeeaeesansnnneees 327
A.4  CheckForRecommendedCommand (Cmd) .......cooiiiiiiiiiiiiiiii et eeeeeeeeeeeees 327
A5 CheCkReadyFOrBUIST () ..ciiiiiiii ittt e et e e e e e e neenrnee 328
A.6 CompareAnalogChannelValue (aChan, aValue, fP).....cccoiiiiiiiiiiie e 329
AT CYCIBPOWET () ciiiiiiieiii e ——————————————————————————. 330
A.8 DisableBurstMode ([ DIMSQ ) ...oooiiiiiiiiiiiiie ettt e e e e e e e e e e e e e e e nnnneeeas 330
A.9  EnableBurstMode (DIMSG ) .....ueiiiiiiiiee ettt 331
A.10 FindNextAnalogChannel (ACHAN)........c..ii it 331
A.11  FindNextDeviceVariable (AVAr) ... ittt 332
F N B (o L= o111 Do o T PO PP PPROPPP 334
A.13 IssueCommand103 ( bmsg, period, maxperiod, fP ) .cccocooeeeiiiiiiiiiie e 334
A.14 IssueCommand104 ( bmsg, trigger, classification, units, value, fp ) .....cccccoviiiiiiiiiiiiiiiiiiees 335
A.15 IssueCommand109 ( BMsg, DOl )...cooo i e e eeeeeeees 335
A.16 IssueCommand524 ( index, noEntries, mappingCodes [1) ..ccccceorermmrmmmieniiiniiiiiiieeeiirrieeeeeereeeeeeees 336
N I A 1= 01T @ o o 4 F= T Vo 1724 T (OO PPPUPPPPPt 336
A.18 IssueCommand526 (MOAECOAE) .......eiiiiiiiiiiiiiii et e e et e e e e e e e e e e e e e e e neeneeeas 337
A.19  IssueCommand527 (BitNO, SIMVaAI)........coiiiiiiiiii e 338
F N2 O T 1Y S Y=Y (o TSRS 338
A2T ONIYCSEE (D ) -reiiiiiiiieiitti ettt 339
E N O 14 | Ao IS T=) A (0 o T I PO PP TSRO PPT PP 339
F N B O T 1YY 1= (o N T SOOI 340
A.24 ReadCondensedStatusMap ( StatusMap [] ). .cooooeeiioeiiiiiiiii e eeeeeeees 340
F DA I o oY= To | (SRR 341
A.26  TeStValidFrame (). a——ra—trrarrr—raaaarane 341
A.27 ValidateLongTag (ITag, cfglNtr, fP) ..ooeeiiiieiiiee oo e e eeeeneees 341
A.28 VerifyAssociatedCommands (Cmd[0], Cmd[1], Cmd[2]...) . cei i 342
A.29  VerifyLooPCUITENT (V, FP) woriiiiiie ittt e e s e e s 342
A.30  VErifYNOLOCKEA () ..ereeeiteiieiiiiie ettt ettt ettt ettt e aa et e en e e st e e aneeee s 343
A.31  VerifyNOtWHEPIOtECIEA (). ..veeee ettt e 343
A.32 VerifyRangeAndPV (Irv, urv, UnitS, PV, fP) . cc.uuiiiiii ettt 344
A.33 VerifyResponseAndByteCount (I, D) ..o aaees 344
ANNEX B. Failure Point Cross ReferencCe ...............uuuuiuiiiiiiiiiiiiiiiiiiieieieieieieieie e ee e 345
ANNEX C.  ReViISION HISTOY .......eeiieiiiiiiiiic ettt 350
C.1  Changes from ReViISION 6.1 10 7.0 .......uuuiiiiiiiiiiiiiiiiiiiieeieeeeee et e e e et e e et e e et e e e aaaeaaaeaaaaaaaaaaaaaaeens 350
C.2 Changes from ReViSiON 6.0 10 6.7 .........uuiiiiiiiiiiiiiiiiieieiiiee e e e e e e e e e e et e et e e e taeaaaaaaaaaaaaaaaaaaaaaaaees 350
C.3 Changes from RevVisSion 5.0 10 6.0 ......iiiiiiiiee e e e e e e e 350
C.4 Changes from RevViSion 4.0 10 5.0 ... ittt e e e e e 351
C.5 Changes from ReviSion 3.0 10 4.0 ......oiiiiiiiiiiii e 353
C.6 Changes from ReviSion 2.0 10 3.0 ......uiiiiiiiiie e 354
C.7 Changes from ReviSion 1.0 10 2.0 ......uiiiiiiiiieiii et 354

Revision 7.0, Release Date: 22 September 2021 Page 5 of 354



