HART Communication Foundation Document Number: HCF_SPEC-151
Document Title: Common Practice Command Specification

Table of Contents
PLETACE. ..ttt b et h b et sh et sae et 7
INELOAUCTION ...ttt et e e e bt sa e et esat e e bt e sat e e bt e saaeebeens 9
L S COPE et ettt et nanes 11
2 RETCICIICES ...ttt et sttt h et et s h ettt e h e bt et sae et et 11
2.1 HART Field Communications Protocol Specifications..........ccccceeveveerciieencieenieeceiee e, 11
2.2 Related HART DOCUMENLS .....c.eeiiiiiiiiiieiieeieeiee ettt ettt et ebee e 11
3 DETINIEIONS. ¢ttt ettt h e et e e bttt sh e et e bttt e st e e e 12
4. SYMDOLIS/ADDIEVIALIONS ....c.utiieiiiiieiiieeiiee et et e et e et e e e stteeeteeeeaaeesaaeesneeeessaeeaseeessseeessseeensseeans 12
5. Data FOIMAL ...ouiiiiiiiiiee ettt ettt et ettt e s 13
6. Application of Common Practice COmMmMAandS ............ccoeeeeevierieiiiieniieeieeree et eeeeiee e 14
6.1 Data Link Layer COmmands..........ccoecuerieririiniiniiiienienieeeetese et 14
6.2 Primary Variable Range Commands ............ccccoeciiiiiiiiiienieiiieiie et 14
6.3  Loop Current COMMANAS.........c.eeeriuiririiieeeiieesiieeesieeesieeesteeesaeeesbeeessseeesssaeensseeessseeessseens 15
6.4 Device Management COMMANAS ..........cceeviiriiniiiiinieniiiieneeeetese et 17
6.5 Transducer Trim COmMMANAS ........cccorviiririiiriiniieeece et 19
6.6 Mapping Process Variables Commands ..........ccccceovieeiiieeiiieiiiieeeiie et 20
6.7 Primary Variable COmmands.........c.ccocuerieriiriiniiniiiiciiceeestecee ettt 21
6.8 Device Variable COMMANAS .........cecuirieriiriiiiierieieeieste ettt 21
6.9 Burst Mode COmMMANS ........coouuiiiieiiiiiieie ettt st e b e 22
0.10 Event NOtHICAtION ....c..iiiiiiiiiiiiiitieie ettt sttt s 24
6.11 Data Trending SUPPOTTL......cccveeiiiieeiiie ettt et et eteeesreeeebeeesbeeesaaeeennseeenreeenneens 26
6.12 1/O System and Sub-Device Commands..........c.cceceevierieririiniinienienieneeieeeese e 29
6.13 Synchronized DeviCe ACLIONS. ........ccuieiuieriieiieciie ettt ettt et seeeebeesaeeeebeenseeeaseas 31
6.14 Analog Channel Support COmmAaNdS............ccccuieeriiieriieeiiieerieeeeeeeieeeeree e reeesaeeesaeeeens 32
7. COMIMANGS ....eeeiiieiitetie ettt ettt ettt et e st e bt e e ateeabeesseeeabeeeabeeabeesaeeenbeesabeenbeeasbeenseesnseenseannnas 33
7.1 Command 33 Read Device Variables..........cccoeoiriiiiiiiiiinieieieeeseeee e 33
7.2 Command 34 Write Primary Variable Damping Value...........ccccocovveiiiiiniieeniieeiee e 35
7.3  Command 35 Write Primary Variable Range Values...........cccoocieviiniiiniiniiiecieeeee, 36
7.4 Command 36 Set Primary Variable Upper Range Value ..........c.ccccoevvieviieniiiiienieeeee. 38
7.5 Command 37 Set Primary Variable Lower Range Value.........c.ccoceviniiniininnincncnnne. 39
7.6 Command 38 Reset Configuration Changed Flag ...........cccoocoeviiiiiiniiiiiinicieeeeee, 40
7.7 Command 39 EEPROM Control (Not Recommended)...........ccceevvieeiiieniiiiiiieeieeeiee 41

Revision 9.1, Release Date: 21 May, 2008 Page 3 of 160



HART Communication Foundation Document Number: HCF_SPEC-151
Document Title: Common Practice Command Specification

7.8

7.9

7.10
7.11
7.12
7.13
7.14
7.15
7.16
7.17
7.18
7.19
7.20
7.21
7.22
7.23
7.24
7.25
7.26
7.27
7.28
7.29

7.30
7.31
7.32
7.33
7.34
7.35
7.36
7.37
7.38
7.39
7.40
7.41

Command 40 Enter/Exit Fixed Current Mode..........cccueevviieiiiieiiieeeiee e 42
Command 41 Perform Self TSt ......cccoouiiiiriirieieeieeeee e 43
Command 42 Perform Device ReESet........cocueiiuiiiiiiiiiiiiiieieeeeee e 44
Command 43 Set Primary Variable Zero..........coccoevieiiiiiiiiiieniecieeee e 45
Command 44 Write Primary Variable Units .........cccoevvieiiieniiiiieriecieeeie e 46
Command 45 Trim Loop CUITent ZEr0..........coeeuiriereiiinienieeieeeesieeeeeeesie et 47
Command 46 Trim Loop Cutrent Gain ............cccueeveeriieniieeiieniieeieeseeeieesieesieesieeevee e 48
Command 47 Write Primary Variable Transfer Function ............ccccccoeeviieiiiieeciieeeeeee, 49
Command 48 Read Additional Device Status ..........ccceeeevuieeeiieeeiiieeciee et 50
Command 49 Write Primary Variable Transducer Serial Number............cccccocevveveennnen. 51
Command 50 Read Dynamic Variable ASSIZNMENtS..........cccveeriirerieeenieeerieeeeree e 52
Command 51 Write Dynamic Variable ASSIZNMENtS..........ccceerirrierienieniinienieenieeiesieene 53
Command 52 Set Device Variable Zero ........cceevueeierieniiiieiienieeiesieeie e 55
Command 53 Write Device Variable UNits.........cceeeviieiiiiieiiiieciie e 56
Command 54 Read Device Variable Information ...........ccccoecevieniiiiniininienienceicee, 57
Command 55 Write Device Variable Damping Value ...........cccccceveviiiiiiieciieecieeeeeeee 59
Command 56 Write Device Variable Transducer Serial NO. ........cccovveeviieeiieeecieeeiee e, 61
Command 57 Read Unit Tag, Descriptor, Date (Not Recommended) ...........cccocevrenneennen. 62
Command 58 Write Unit Tag, Descriptor, Date (Not Recommended) ............cccoeeeuneennnee. 63
Command 59 Write Number Of Response Preambles ............ccceeviiiiieniiiiniiiiiienieeieenne, 64
Command 60 Read Analog Channel And Percent Of Range ...........ccccoevvveviienvenieeneenen. 65
Command 61 Read Dynamic Variables And Primary Variable Analog Channel (Not

RecoOMMENAEA) ...ocuviiiiiiiciie ettt e eara e 66
Command 62 Read Analog Channels...........cceeeiiieeiiieeiiiecieecee e 67
Command 63 Read Analog Channel Information ...........cccocceeviiriininncniinieicnicneeceen 69
Command 64 Write Analog Channel Additional Damping Value...........ccccccevverirenennen. 70
Command 65 Write Analog Channel Range Values ...........cccceeviiievciiiinieecie e 71
Command 66 Enter/Exit Fixed Analog Channel Mode............ccoooviviiiiniiniiinieeiieieeee, 73
Command 67 Trim Analog Channel Zero .........ccceecveeriieiiieniieiieeie et 74
Command 68 Trim Analog Channel Gain............cocceeviiriiiiriinieneiceceeeeee e 76
Command 69 Write Analog Channel Transfer Function............coceeeevenienenienicncnniennnn. 78
Command 70 Read Analog Channel Endpoint Values..........c..ccccoevvveviiieciienienciienieeenne, 79
Command 71 LOCK D@VICE ......ueeviiiiiiiieeiie ettt ive e e eaeeearaeenes 80
Command 72 SQUAWK .......ooiiiiiiiiieeiiee ettt ettt nneas 81
Command 73 FINA DEVICE .....ccueiiuiiiiiiiiiiiieee ettt 82

Revision 9.1, Release Date: 21 May, 2008 Page 4 of 160



HART Communication Foundation Document Number: HCF_SPEC-151
Document Title: Common Practice Command Specification

7.42
7.43
7.44
7.45
7.46
7.47
7.48
7.49
7.50
7.51
7.52
7.53
7.54
7.55
7.56
7.57
7.58
7.59
7.60
7.61
7.62
7.63
7.64
7.65
7.66
7.67
7.68
7.69
7.70
7.71
7.72
7.73
7.74
7.75

Command 74 Read I/O System Capabilities .........cccceceevieiiiriiniinieiiinecicnieneeieeeeeieee 83
Command 75 POl SUD-DEVICE........cccuiiiiiiiiiiiesiieeeeee et 85
Command 76 Read Lock Device State .........cccieiiiiiiiiniieiieiieeiece e 87
Command 77 Send Command to SUb-DEeVICE ..........cceeruiriiirieniiiiiienieeeee e 88
Command 78 Read Aggregated Commands............ceeeueeriieeiienieiiiienieeieeniee e e eve e 90
Command 79 Write Device Variable...........ccoviiiiiieeiiiieciiecceeece e 92
Command 80 Read Device Variable Trim Points...........ccocoeverviiniininienieniiieniciceeeeen 94
Command 81 Read Device Variable Trim Guidelines ...........cccceevieniiniiiniciieeniccieeee, 95
Command 82 Write Device Variable Trim Point.........ccoccoeiiiiiiiiiiniiiceeceee, 97
Command 83 Reset Device Variable Trim........occcevieierieneiienieeceeeee e 99
Command 84 Read Sub-Device Identity Summary.........ccccecoveeeiiieeiiieeiiieeiee e 100
Command 85 Read I/O Channel StatiStiCs.........cceevuirieririiiniiniieieeiesieeiesee e 101
Command 86 Read Sub-Device StatiStiCs ......c.eevuerieririerieienieriieieeeeseeee e 103
Command 87 Write I/O System Master Mode .........cc.ccceviiniiiiiniiniiiiniieeiceecee 104
Command 88 Write [/O System Retry COUNt........cccuevviieriieiieiieeiieeie e 105
Command 89 Set Real-Time ClOCK .........ooiuiiiiiiiiiiiiiie e 106
Command 90 Read Real-Time ClocK ........ccoooiiiiiiiiiiiiiiieee e 108
Command 91 Read Trend Configuration............c..ecveevieriieeiiienieeieeieecie e 109
Command 92 Write Trend Configuration............ccueeeeuerereiieeniiieeniieesieeesieeesveeesvee e 110
Command 93 Read Trend ........cceouiiiiiiiiiiiieeee e 111
Command 94 Read I/O System Client-Side Communication StatistiCs ...........cccecveeveenne 113
Command 95 Read Device Communications StatiStiCS..........eeveerueerieerieeniienieeieenieene 114
Command 96 Read Synchronous ACtION..........cccueeruieriieiiienieeieeriie et 115
Command 97 Configure Synchronous ACtION.........cccueeevivieeiiieeriieeciee et 116
Command 98 Read Command ACHON .......c.eeruiiiiiiiiiiiiieie ettt 118
Command 99 Configure Command ACHON ........c.cecveeiieriierieeieerie e 119
Command 101 Read Sub-device to Burst Message Map.........ccecveeveieeeiiieeecieeeciie e 121
Command 102 Map Sub-device to Burst MeSsage.........cccueeeveerieniieniieeiienieeieeiee e 122
Command 103 Write Burst Period..........cccoeoiiiiiiiiiiieiieeceeeeeeee e 123
Command 104 Write Burst TIIZZET .......ccoiiiiriiiiiiiiiieeieseeteeee et 125
Command 105 Read Burst Mode Configuration ............ccceeeceeevieerieeniienieeiienie e 129
Command 106 Flush Delayed ReSpOnSes..........ccvevuviviieiiieeiieiieciecieecie e 131
Command 107 Write Burst Device Variables ...........ccooeviiiiiiiiiiiieiiieieeeeeceee 132
Command 108 Write Burst Mode Command NUMDbeT ...........ccceevueriiniiniinienienienieeene 135

Revision 9.1, Release Date: 21 May, 2008 Page 5 of 160



HART Communication Foundation Document Number: HCF_SPEC-151
Document Title: Common Practice Command Specification

7.76
7.77
7.78
7.79
7.80
7.81
7.82
7.83
7.84
7.85
7.86
7.87
7.88
Annex A.
Al.
A2.
A3.
A4.
AS.
A6.
AT.
AS.

Command 109 Burst Mode Control...........c.cocieiiiiiieiiieieee e 136
Command 110 Read All Dynamic Variables (Not Recommended)...........c.ccccveevrennnnnne. 138
Command 111 Transfer Service Control..........cocooviiiiiiiiiiiiiiieeeeee e 139
Command 112 Transfer SETVICE .........cvieruiriiriiiierieieeereee et 140
Command 113 Catch Device Variable ..........cccooieiiiieiiiieieicceceeeeee e 141
Command 114 Read Caught Device Variable..........c.cccoceviiniiiiniiniiiiniiecieneceee 143
Command 115 Read Event Notification SUMMATY ..........ccceeeeriiinieniienienieenieeie e 145
Command 116 Write Event Notification Bit Mask ............coccoiiiiiiiiiiiiee 146
Command 117 Write Event Notification Timing .........ccccecveveeverieniinienicneeienecneene 147
Command 118 Event Notification Control...........ccceeieririenieiinieneeeseeee e 149
Command 119 Acknowledge Event Notification...........ccceeeeeivieriieeciieeeriie e 150
Command 512 Read Country Code .........coouieriiriieniiiiiieiieeie et 152
Command 513 Write Country Code ........cccuveriieiiieiiieiieeie et sve e e 153

ReVISION HISTOTY ...ooviiiiiiiiieeiiee ettt 154
Changes from 9.0 10 9.1 ....oooiiiiiie ettt 154
Changes from 8.0 10 9.0 ......eiiiiiiiiie e e e e aaee s 154
Changes from Rev 7.1 t0 ReV 8.0 ....cc.oiiiiiiiiiiiiieeeeeeee e 154
Changes from Rev 7.0 t0 REV 7.1 c.cooviiiiiiiiiiieeeee et 156
Changes from Rev 6.0 t0 REV 7.0 ....ccuviiiiiieiieeeeeeeee et e 156
Major Modifications from Rev. 5to Rev. 6.0 - Final........c..cccoooiiiiiiiniiiiiieeen 160
Major Modifications from Rev. 4 t0 Rev. S...ccoooiiiiiiiiiiiee e 160
Major Modifications from Initial Rev. 3to Rev. 4 ..o 160

Revision 9.1, Release Date: 21 May, 2008 Page 6 of 160



